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Molecular organization, biological features and host cell interaction mecha-
nisms of several bacteriophages - ingredients of the therapeutical prepara-
tions are studied. Phage DNA resistance against restriction enzymes in vitro
is investigated. Molecular cloning of phage genes in non-methylated cells with
b restriction analysis of the r i clones are performed. The
recombinant clones reserve the initial resi: to specific 1
thus confirming the absence (counterselection) of these sites in the clones and
correspondingly, in the phage DNAs. Molecular cloning of the phage-specific
conditionally-lethal genes is performed; the influence of the expressed prod-
ucts of cloned phage genes on bacterial cells is described.

Key Words: Sewage waters, Dacteriophages, Cloning, Restriction.

An exceptionally rapid spread of multiresistant strains is limiting the effec-
tiveness of antibiotic treatment of infectious diseases. Consequently, the thera-
peutic use of bacteriophages remains an interesting alternate approach. High speci-
ficity against the infectious agents and harmlessness of virulent bacteriophages
supports the possibility of their successful usage.

Specific, polyvalent phage preparations successfully used as a remedies
against various infectious diseases have been developed at the Tbilisi Institute of
Bacteriophages, Microbiology and Virology. Phi-1 and Phi-5 (host strains E.coli,
Shigella), ())st-1 (Pseudomonas aeruginosa), Sb-1 (Staphylococcus aureus) and
IRA (Salmonella typhimurium) bacteriophages are ingredients of these prepara-
tions. All the five bacteriophages are strictly virulent, thus promoting special
interest to investigate early stages of phage intracellular development. Compara-
tive analysis of the interaction peculiarities of phages with different host cells
could provide useful information for what is common in these processes, thus
enlightening some peculiarities of viral evolution.
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MATERIALS AND METHODS

Phages were isolated from the sewage at the Tbilisi Institute of Bacterioph-
ages, Microbiology and Virology. Bacterial strains were obtained from the bacte-
rial collection of the same Institute.

The lytic activity of the phages was investigated by means of standard meth-
odology (Kuhn et al., 1973). The efficiency of plating, adsorbtion characteristics
and one-step growth properties of the phages were studied by Adams (1959).

The phages were grown by a standard procedure (Tikhonenko et al., 1966).
Large volumes of phage were prepared in Frazer fermenters at 37°C. Bacterial
cultures were cultivated to 5610° cfu/ml, infected with phage and aeration contin-
ued during 8-10 hours. The phage lysate were centrifuged at 5000g for 30min. at
4°C. After tangential flow of phage suspension through a Minitan apparatus
(Millipore), further purification of concentrated phage particles was achieved by
CsClI density gradient centrifugation.

Micrographs of phage particles were obtained using JEM 1200EX electron
microscope (JEOL). Parlodion (Mallinkrodt) plates were overlaid by phage sus-
pensions and contrasted by uranylacetate.

Phage and plasmid DNAs were isolated by a standard alkaline-phenol pro-
cedure. Restriction and ligation, transformation and electrophoresis (0.8-1% aga-
rose slab gels) were performed by standard methods (Maniatis et al., 1982).

G-C content in DNA molecule was determined by means of thermal dena-
turation of DNA by Mandel et al. (1970).

Molecular weight of phage DNA was studied by determination of kinetics
of DNA reassociation (Wetmur et al., 1968; Britten, 1968).

Determination of influence of cloned IRA phage genes on recipient cells:
E.coli JM105 was transformed by pKI71 and pKI72 recombinant plasmids in
Luria-Bertani medium (Maniatis et al., 1982) containing 30u,g/ml ampicillin.
Isopropyl-p-D-thiogalactoside (IPTG) was added to a final concentration of 5SmM
and growth was continued for 24 hours. Aliquots were taken at various time in-
tervals and viable cell counts were determined. These aliquots were divided into
two parts; cellular DNA was isolated from the first sample, while the cells of the
second were analyzed by electron microscopy. Transformed E.coli JIM105 cells
without inducer as well as nontransformed E.coli JM105 cells served as controls.

RESULTS AND DISCUSSION

Host range spectra and main parameters of intracellular development of
phages were studied (Table 1). It appeared, that the data for latent period, time of
lysis, as well as the yield of the phage particles from the single cell, differs sig-
nificantly from phage to phage.

The electron microscope studies of the viral particles showed that they have
rather similar molecular organization. Virions have well-defined binal symmetry
with icosahedral or hexagonal heads and except IRA, complex contractile tails. Ac-
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cordingly, Phi-1, Phi-5, Sb-1 and ¢ST-1 belong to Myoviridae, while IRA is a repres -,

sentative of the Siphoviridae family (Ackermann, 1992). The dimensions of Phi-1'aré'* -
almost identical to T4, ¢ST-1 is quite a bit larger, while three others are much smaller,
(Fig.1-5).

Fig. 1-5

1-Eliction micrography of Bacteriophage Sb-1, magh.x102.500

2-Eliction micrography of Bacteriophage ¢ST-1 magh.x200000
3- Eliction micrography of Bacteriophage PHI-5 magh.x200000
4-Eliction micrography of Bacteriophage IRA-5 magh.x248000
5-Eliction micrography of Bacteriophage PHI-1 magh.x105000

The genomes of the investigated phages are represented by double-stranded
DNAs with standard conformation and do not contain any hydroxymethylated
and glucosylated bases. The distribution of G-C pairs in these molecules is of
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Gaussian type, that is usual for virulent phages (Falkow, Cowie, 1968). T LR

The neutralization reactions of the investigated phages with T4 anti-phage serum
showed that none of them, even Phi-1 which is morphologically identical to T4, have
any serological relation to T4 phage.

Table 1
Some biological and physico-chemical characteristics of the phages
and their DNA
Parameters Phi-1 Phi-5 Sb-1 IRA H8T-1
Head (A°) 1100x900 | 750x750 | 850x800 | 500x500 | 1400x1400
Tail (A°) 1200x200 | 1000x200 | 1800x150 | 2800x150 | 2400x300
Adsorttion 3 5 56 34 5-8
(min.)
Letent pesiod 18 » 5560 40 180
(min.)
Lyt 28 35 120-130 20 250
(min.)
Ayl 145 §0-90 300 4
size
G-C% 41.6 38.1 29.0 38.0 349
DNA M.W.
(MD) 85 57 80 48 140

As all studied bacteriophages were active against the majority of homologous
bacterial strain checked, it was interesting to examine their resistance to restriction
endonucleases digestion. It appeared that Phi-1 DNA is fragmented only by BglII,
Mspl, Sau3 A and EcoRV, while Phi-5 is sensitive to HindIII, EcoRV and Mspl. Twelve
other enzymes checked are enable to digest these molecules.

Performed calculations showed that the amount of actual restriction sites on these
molecules is much less then predicted by first order of Markov chain analysis (Table 2),
indicating thus, partial elimination of the sites.

Restriction analysis of the three other phages showed, that Sb-1 DNA is resis-
tant only to Sau3A (GATC), BamHI (GGATCC) and BglIl (AGATCT) endonucleases,
(1)st-1DNA s not restricted by Pstl (CTGCAG), Sail (GTCGAC), PaeR7I (CTCGAG)
and Pael (GCATGC), while IRA phage DNA is fragmented by all 12 used enzymes.

It is rather evident that, such type of resistance could be caused by the specific
modification of restriction sites. To check this possibility cloning of large fragments of
Phi-1, Phi-5, ())s1-1and Sb-1 phages DNAs into methylase-negative host cells with
subsequent restriction analysis of the recombinant clone DNAs were performed.

The results of these experiments showed that non-methylated phage DNA in
recombinant clones reserve the initial resistance to specific restriction enzymes, thus
confirming the absence (counterselection) of restriction sites in the clones and corre-
spondingly, in the phage DNAs.



N\
= %/
52
Number of cleavage sites for different restriction enzymesin ~ *"*" it
Phi-1 and Phi-5 DNAs

Recognition PhI-5 Phl-1
Enzyme sequence
actual | predict | actual predicted
BamHI GGATC 0 22 0 41
Belll AGATCT 0 58 37 81
FEcoRV. GATATC 29 S8 29 R1
EcoRI GAATTC 0 58 0 81
HindIII AAGCTT 22 58 0 81
Mspl CCGG 34 227 >50 482
Konl GGTACC 0 22 0 41
Sau3A GATC 0 600 >50 950
Pstl CTGCAG 0 22 0 41
Smal CCCGGG 0 8 0 21
Sail GTCGAC 0 22 0 41
Xhol CTCGAG 0 22 0 41

It is well known, that T4 possesses several systems aimed at overcoming of
cellular defense mechanisms. First of all, these systems are based on the modification of
phage DNA cytosine bases and producing of specific enzymes for the degradation of
cellular DNA. As the DNAs of the phages under study did not contain any modifica-
tions, it was interesting to examine how these genomes overcome defense mechanisms
of host cells, induce inhibition of cellular metabolism and secure their own reproduc-
tion.

For this purpose, nuclease activity analyses was performed in E.coli C cells
infected with Phi-5 and S.typhimurium cells infected with IRA. Obtained results
clearly indicated that phage encoded nuclease activities exist in the infected cells
and the maximum of such activity could be observed on 7" min. for Phi-5, and
11" min. after infection for IRA. Exo- and endonucleolytic activities could be
observed in both cases. Although these activities could be easily detected, purifi-
cation attempts performed were unsuccessful. Therefore, we decided to clone
DNA fragments of one of the phages, particularly IRA, whose expression would
be lethal for the host cell. Such fragment can be cloned only in vectors which
provide a regulated expression of foreign genes. pKK223-3 plasmid vector was
chosen for that purpose.

Pstl fragments of IRA phage DNA were ligated to the pKK223-3 plasmid
and E.coli JIM105 cells were transformed by these constructions. Recombinant
clones were identified in shotgun experiments by parallel plating in the presence
and absence of inducer. This approach allowed us to isolate directly recombinant
clones carrying genes lethal for the cell.

Two clones were selected which formed colonies on the plates without inducer
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plasmid which designated as pKI71. This plasmid composed of vectos DNAvand
the 3.6kbp Pstl-E fragment of IRA DNA. The second clone carries the plasiid
pKI72 which contains the 3.0kbp Pstl-G fragment of IRA DNA. Blot hybridiza-
tion of these recombinant plasmids with the Pstl fragments of phage DNA con-
firmed the phage IRA origin of the cloned fragments.

To investigate the effect of phage gene products on the host DNA, bacterial
cells carrying recombinant plasmids were added by inducer, the cells were dis-
rupted and genomic DNA isolated. It appeared that expression of pK.171 causes
degradation of chromosomal DNA. In case ofpK.172 no nucleolytic activity was
found.

Electron microscopy study was performed to determine the character of
morphological alterations that could occur in bacterial cells due to the expression
of cloned phage genes. Expression of pK.171 causes significant alterations in
cell wall structure. It is difficult to understand the reason, but these changes are
more pronounced in cells with rather short exposition to the inducer.

The character of cell morphology alterations provoked by expression of
pK.172 is different. The cell wall appeared normal. However, in the vast majority
of the cells two or more nucleoids occurred and the length of cells containing
expressing pK.172 increases significantly. It seems that products of recombinant
plasmids pKI72 genes disrupt normal cell division. The function of these genes
during phage replication is as yet unknown. (Fig. 6-8).
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Fig. 6-8
6-Normal E.coli jM 105 cells (500 nm)
7-E.coli jM 105 transformed by pKI71 plasmids
8- E.coli jM 105 transformed by pKI72plasmids

As a conclusion, it can be noted, that phages evolutionary diverged by the
activity towards host cell range, maintain several common features. It seemed,
that the counterselection of the restriction endonucleases sites is more general
phenomenon, then it used to be considered. As a rather common feature could be
considered also phage induced nuclease activity on the early stages of infection.



REFERENCE

1.Ackermann H.W. Encyclopedia of Microbiology, 1992, vol.1, pp.203-215.

2.Adams M.H. In: Bacteriophages. 1959, Interscience Publish. Inc., New York.

3.Britten R.J., Kohne D.E. Science, 1968, 161, pp.529-540.

4.Falkow S., Cowie D.B. J.Bacteriol., 1968, 96, pp.777-791.

5.Kuhn H., Falta R., Rische H. In: Lysotypie. (H.Rische, ed.), 1973, pp.101-140,
VEB Gustav Fischer Verlag, Jena.

6.Mandell M., Igami L., Bergendahl J., Dodson M.L., Schetgen J. J.Bacteriol.,
1970,101, pp.333-338.

7.Maniatis O., Fritsch E.F., Sambrook J. In: Molecular cloning. 1982, Cold Spring
Harbor.

8.Tikhonenko T.I, Chirakadze I.G., Lisenko I.M., Dobrov E.N. Vopr.VirusoL,
1966.1,pp.34-38.

9.Wetmur P. In: Monographs in Virology, (Melnick J.L., Karger S.), 1971, Basel.

3009963 RG0  35JBgO0mBsagdol 3sG@mMb  d5]@gG0m
AXOIRIOINS6 AN 0ganJdgrgdol boyog@mo dgJsbobdol

YgL§ogems
@.505805, b.ds@s@x0dgomo, @.3g54509, d.Jnmomgasdy

bogs@mggermls 893609098500 o 0@gdns, 3gaosgsls bob.
Bobamomasgool, doydmdomanmgools @s godgbogremgool obldodBo

@ gbogdy

gLPsgemogmos  Ladgn@bsgm-3Gmgomalhoga®  3@g3s@s@gddo
Vgdogogmo Lbgoalbgs d5JHg@omgegol ©s dsmo ©bd-ols dmmgygeg@o
06560b5(305, oM My0Mo mgolgdgdo, 5HAMB dad@gMogm gx Ggemsb
2600960 dgogdol dgdsbobIgdo. podmzmagnmos Goggdol wbd-ol
Ip@dbmdgemds dsdBHgmonmo GabBeozogmo ggmdgbHol dods@m in-
vitro. ha@o@gdgmos @opgdol 396500l jeombo@gds S@>-dgmogro@gdym
AxOgg0d0 ©s do@gdamo @g3m3d0bsbHmo gmmbydols GgliG@odzoymo
sbogmobo. s gbomos, @M G3mdd0bobHgmo jembgdo 0bs@hibgdgh
Bfgol Ggbolghdmdsl Ldgon0a@o gbrmbyzmgsbgdols dodsdm, @i
30900090l gEmbgdBo, s Fgbsdedolow, Gopgdo-b ©b3-do o6 3g9ne0
S3mls3bmdo baodgdol genodobsiosby. bo@o@gdamos gogmbdgzogogao
Joamdom-mamnsma@o 396950l gmmbo@gds wo bobggbgdos
G930380b56A gm0 3emsbdogdols Jgdggmo Jmbgdols bgaogagbs 3o
HOMb d5JHg@onm YxOgrgdby.



i,

Proc. Georgian Acad. Sci., Biol. Ser., 1999, vol. 25, No 1-3, 11-15. ISSN 032l,~‘16’654; 0
© Megobari Publishing House L=y

COMPLEX TREATMENT OF ALIMENTARY OBESITY BY MEANS
OF CONTROL AND REGULATION OF PHYSICAL TRAINING

N.Apakidze
Thilisi Medical Academy for Physicians Postgraduate Training, Thilisi
Accepted 12.12.1997

The work is devoted to elaboration of method for control and regulation of
physical load in therapeutic gymnastics procedure in obese patients. Pro-
grams of physical load were composed on the basis of determination of toler-
ance to physical strain, with calcul of optimal, submaximal and maxi-
mal heart rates. The results of research showed that weight and number of
anthropological data reliably decreased. Data of functional and biochemical
investigations have already been improved by the end of the first stage of
treatment. Thus, usage of system of control and regulation of physical load in
therapeutic gymnastics procedure program of which is composed according
to the data of tolerance to physical strain represents therapeutically high —
effective and economic method.

Key words: Treatment of alii ry obesity, Individualization of physical train-
ing, Tolerance to physical strain, Human

Alimentary obesity belongs to a group of social diseases. Significant treat-
ment have been achieved by complex treatment of obesity [1, 2, 3, 5, 6, 7, 8].
Normalization of weight in wide masses of population is one of compounds of
healthy life-style, because it represents a risk-factor for number of diseases. Dif-
ferent combinations of complex treatment by diet and treating exercises have
been created.

Special variety distinguishes diets. Only one principle remains unchanged
— limitation of calories on different levels. Most of the diets are based on prior
usage or prohibition of certain products.

As for development of program of physical training, also exist here main
principal and different methods: exercises used for treatment of obesity should
excess common and mild strains by intensiveness, they should cover possibly big
group of large muscles. The majority of authors emphasize importance of carry-
ing out of exercises with special carefulness and gradual increase of strain, be-
cause obesity of high grade and long duration in different percent of cases is
complicated by disorders of cardio-vascular, respiratory, digestive, and/or muscles
and skeletal systems. The issue of individualization of intensity and type of exercise and
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their further realization remains unstudied. ey

The purpose of our work was creation of individual, original, method for
treatment of patients with alimentary obesity, that would give us possibility of
selection of exercises of optimal intensity on the background of diet and realiza-
tion of them in the procedure of treating training.

We have investigated and carried out dynamic clinical observation of 180
patients with alimentary obesity of I, II, and Il degree. Patients were divided into
2 groups: 121 patients composed basic group, 59- control group. The diet “D.T.-
2” was used in both groups. In basic group (121 patients) program of treating
exercises and its realization was carried out according to method proposed by us,
and in control group (59 patients) - according to generally recognized method of
treating training. Patients underwent general and special clinical investigations -
anthropological, functional and biochemical.

The process of treatment was divided into 2 periods: the first period im-
plied complex treatment, was composed by procedures of treating exercises and
1and II stages diet “D.T. -2 in the second period of treatment only diet-therapy
sing I1I stage of the same diet was carried out. The results of investigations are
represented in Table 1.

In the basic group development of program of treating exercise and its re-
alization was carried out according to method proposed by as. In order to select
physical training and individualize them in the procedure for determination of
critical and optimal pulse definition of tolerance to physical strain was carried
out by means of veloergometer. Heart rate registered during tolerant or maximal
training represents “critical pulse”, 60-70% of which is “optimal pulse”, and it is
recognized in the procedure of treating exercises as background strain. 90-90%
of critical in the procedure of treating training by gradual quickening in type of
peaks. Special program envisaged alteration of optimal and submaximal levels of
the heart rate at the beginning of treatment, and inclusion of maximal — “critical
pulse” in the following period.

In order to achieve critical and optimal pulse and maintain control in the
procedure of treating training while treating obesity we used apparatus of guided
tachycardia and system “LK.-1.C”, that was created and proposed by Tsverava,
Tonatamishvili, and Khabibulin [4].

The apparatus is small device, which announces about deviation of heart
rate from programmed pulse by means of sound signal.

Installation of backreverse information connection (biofeedback) by means
of apparatus of guided tachycardia and system “LK.-L.C.” gives possibility of
real implementation of developed program of physical training.

As table shows (Table 1), data in basic and control groups were same. On
the first stage of complex treatment statistically trustworthy decrease of weight
and Kettle’s index was manifested in the basic group while data obtained by
dynamometring and spirometry increased significantly. Tolerance to physical
exercise and results of background pulse also improved: mentioned positive changes



=N
3
<
5
£
£
<]
S
2
S
g
-]
]
3
g
=
20
%
2
2
2
e
5
z

Table 1

Dynamics of investigation results in case of treatment of alimentary obesity
with the new method of physical load control in the therapeutic gyimnnastic

procedure

On the second stage of treatment, when procedures of treating training was ceases
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and only IIT step of diet therapy was carried out, decrease of weight andiil‘q»z;(gﬁ
Kettle was manifested in both groups, and data of pulse and tolerance to physical strain
was maintained on the same level.

Besides, data obtained in the control group were behind the results of treat-
ment of patients in the basic group.

Important difference was noted according to results of biochemical testes.
Statistically trustworthy difference between results gained in basic and control
groups were have been revealed by the end of the first stage of treatment.

Decrease of glucose and cholesterol has been manifested by the end of the
second stage of treatment, but they were not statistically trustworthy, that should
be explained by of influence of treating exercises.

On the basis of carried out work we can make following conclusions:

Usage of methodology of definition of tolerance to physical strain in treat-
ment of alimentary obesity gives opportunity of implementation of individual
programs of physical exercise for each patient, that significantly increases effi-
ciency of carried out measures.

In the process of definition and implementation of procedure of treating
exercises gives opportunity of gaining optimal efficiency of procedure, preven-
tion of excessive physical strain or vise versa inappropriately low strain.

Usage of modern methods of physical exercises and control in procedure of
treating training gives possibility obtaining much better results, that is proved by
appropriate anthropological, functional and biochemical data as compared with
usage of traditional methods.
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In the process of natural alcoholic fermentation Saccharomyces vini-39 is
actively assimilated by yeast and is converted to lysine carbon atoms. The
214C-lysine biotransformation products are identified in the yeast and wine
amino- and organic acids.

The lysine carbon skeleton undergoes complex conversions during fer-
mentation in anaerobic conditions and is partially oxidized to carbon-diox-
ide. The basic pathways of lysine conversion is linked with the functioning
of a modofied Krebs cycle in anaerobic conditions.

Key words: Lysine, alcoholic fermentation, yeasts, amino acids, organic
acids

Revelation of peculiarities of energy and constructive metabolism is closely re-
lated to the conversion of nitric compounds in yeast [2, 5]. regularities of qualitative and
quantitative variation of amino acids in the process of alcoholic fermentation accounts
eventually for the wine stability, affect the formation of color, taste, and fragrance of
ready product.

From this point of view it is of interest to study the essential amino acids as
carbon sources. Distribution of the products of their metabolism has a paramount im-
portance for the management of microbiological and biotechnological processes.

The purpose of the present study was to reveal the possibilities of using the lysine
carbon skeleton by yeast during natural alcoholic fermentation.

MATERIAL AN METHODS

Alcoholic fermentation proceeded in natural nutrition medium — grape juice con-
taining 19.3% of sugar, pH=3.8. The yeast industrial strain Saccharomyces vini-39 in
48 hr culture was used as a fermentation agent. The 214C-lysine with 4.6 MBq radio-
activity per 200 ml grape juice was introduced into the medlum Fermenmtlon occurred
at 14-160C. T |
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Assessment of the yeast and wine components was done as soon afpﬁw .

fermentation was over, when the sugar amount remained in the medium did not exceed
1%. Chemical, chromatographic, and autoradiographic methods [3, 8] were used for
the isolation of separate fractions and identification of individual compounds. Radioac-
tivity of individual amino- and organic acids was measured on the LK B-type scintilla-
tion spectrometer Rackbeta.

RESULTS AND DISCUSSION

Different microorganisms species are known to cause enzyme degradation of
lysine with diverse intensity. The lysine catabolic products formed thereat are utilized by
cells as carbon and nitrogen source. In Sccharomyces cerevisiae yeast during assimila-
tion of exogenic lysine priority is given to the carbon skeleton [7].

Our results indicate that 30-35% of lysine contained in the fermentation medium
is taken up and converted by yeast. The lysine incorporated in the biomass is actively
involved in the intermediate exchange of amino acids and participated in the synthesis
of yeast protein and free amino acids (Table 1).

Table 1
Distribution of radioactivity (in %) in the yeast individual amino
acids during biotransformation of 2'“C-lysine

Percentage of identified amino acid radioactivity
in the fraction overall activity
Protein amino acids Free amino acids
83.8% 16.2%

Lysine 54.7 | Lysine 41.2
Aspartic acid 14.3 Valine 35.1
Glutamic acid 135 Phenylalanine 14.0
Serine 152 Methionine 6.8
Glycine 41 Proline 29
Valine 32

Leucine 2.6

Alanine 0.4

As aresult of uptake and conversion of 214C-lysine in the overall fraction of
yeast proteins radioactivity appeared to be 8 amino acids. Especially high was lysine
radioactivity. A complex way of conversion of exogenic lysine is suggested by the exist-
ence of carbon atoms in the amino acids, which had been formed through various
metabolic ways. At the same time, lysine high radioactivity both in protein and in the
pool of free amino acids might be due to a direct assimilation of this amino acid with
high intensity, especially in the experimental phase of fermentation process [5].

The pool of free amino acids also deserves attention. Yeast cells maintain a high
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content of free amino acids, which, at a certain ratio, are distribited among the.cyto- =(

01955

plasm and other cell organelles. Though its major part falls on vacuoles [9]. Atthé sart
time the pattern of qualitative distribution of proteins and free amino acids is somewhat
diverse, which again emphasizes the functioning of various pools of free amino acids
[1].

The 214C-lysine carbon skeleton assimilated and converted by yeast is involved
in the synthesis of extracellular compounds; major part of 214C-lysine conversion prod-
ucts is transferred to wine in the process of alcoholic fermentation. Among its compo-
nents the basic ones are amino- and organic acids (Table 2). As a result of regulation of
heterogeneous metabolic processes ongoing in anaerobic conditions a dynamic equi-
librium is established between the yeast and wine components that manifests itself vari-
ously at separate stages of fermentation [6].

Table 2
Distribution of radioactivity (in %) in the wine amino-

and organic acids during 2'“C-lysine biotransformation

Radioactivity (%) of identified compounds
in the fraction overall activity
Amino acids Organic acids

847% 153%
Glutamic acid 27.7 | Succinic acid 428
Aspartic acid 15.2" | Fumaric acid 333
Serine 14.3 | Glyoxalic acid 7.7
Glycine 11.6 | Malic acid 4.2
Arginine 64 X 2.0
“Proline 5.2
Valine 48
Leucine 42
Tyrosine
3.9
Phenylalanine 3.8
Methionine 2.9

Almost 85% of overall fractions of organic- and amino acids identified in wine
falls on wine amino acids. Glutamic acid is particularly distinguished by its high radioac-
tivity. But the relative picture of qualitative and quantitative distribution of yeast and
wine amino acids is diverse. It is clearly seen that the synthesis of extracellular com-
pounds is a result of normal variability of yeast and is not coupled with the lysis pro-
cesses subsequent to fermentation.

As a consequence of 214C-lysine conversion among the organic acids identified
in the medium of alcoholic fer ion succinic and fumaric acids are distinguished by
their high radioactivity. Glyoxalic acid being also radioactive. The fragments of lysine
carbon skeleton seem to be incorporated into the components of the Krebs modified
cycle. However, under our fermentation conditions, no sharp changes were noted in
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the qualitative content of organic acids as compared to grape juice. 94135920

Of 214C-lysine conversion products in the fermentation medium radioactiveap”
peared to be carbon dioxide as well. Approximate quantitative calculations indicate
that the isolated 14CO2 is minute and does not exceed 3-5% of the lysine taken up and
converted by yeast.

Thus, in the process of grape juice alcoholic fermentation the carbon skeleton of
exogenic lysine undergoes acomplex conversion. It participated inbiosynthesis of amino
acids of various genetic origin, as well as in separate reactions of organic acids synthe-
sis, the products of which, irrespective of restricted anaerobic conditions, are oxidized
to carbon dioxide.
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It was shown experimentally that Plaferon-LB modulates immunity index
in the damaged cells and increases a number of cells possessing CD4+,
CD22+, and CD16+ phenotypes. Influence of Plaferon-LB on the HBs-
antigenemy also was found to be significant. It is concluded that applica-
tion of Plaferon-LB during acute hepatitis C, rapidly allevi i ica-
tion events, which is followed by correction of biochemical and immuno-
logical indices.

Key words: Hepatitis C, Plaferon-LB, Tr ity dul
Correction

There are no sufficiently effective methods in the treatment of acute B hepatitis as
yet. Moreover, there is no unanimity within physicians about suitability of application of
any medicine including immunomodulatory drugs in spite of important role of immune
system of organism in development of clinical symptoms of acute B hepatitis and
chronization of process is proved.

Our work is concerned with treatment of acute B hepatitis by immunomodulatory
drug Plaferon LB—medicine, which beside immunomodulatory activity has wide spectrum
of pharmacologic action, among them antitoxic and hepatoprotective properties.

Total of 90 patients, by randomized method, has been investigated. They were
distributed into groups. I group —basis therapy, II group — basis therapy+Taktivin; 11T
group —basis therapy-+plaferon LB. It has been shown that Plaferon LB expressed
significant effect on manifestation of intoxication. under influence of therapy disappearance
of such symptoms as weakness, anorexia, nausea, vomiting, headache, sleeplessness,
duration o§ jaundice — was showed significantly rapidly in the patients by Plaferon LB
(P <0,001).

Normalization of biochemical parameters of liver function have been shown more
quickly in group of patients treated by Plaferon LB. Influence of Plaferon LB on total
bilirubin’s level was obvious, same was true with the level of ALAT (P<0,001).

It has been shown in case of acute B hepatitis that there are significant changes in
the cellular immunity of patients, which was expressed by decreasing of amount of T-
cells with CD3+, CD4+, CD22+, CD16+ phenotypes and increasing of amount of
cells with CD8+ phenotype. These alterations are also kept in period of early
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reconvalescence (except of amount of cells with CD3+and CD8+ phenotypes)Plaferon
LB modulates these changes in cellular immunity of patients by increasing of amtint of’
cells with CD4+, CD22+ and CD16+ phenotypes (P <0,001).

Influence of Plaferon LB on the dinamic of HBs-, HBe-antigenemiais also evident.
Before treatment HBsAg in the compared groups was shown in 100%. After treatment,
HBsAg was exposed in control group in 62%, then patients were treated by Plaferon
LB it was shown in 36%.

The influence of Plaferon LB on the HBe-antigenemia was the same. HBe-
antigenemia from 63% was falled down in the control group till 15%, and under the
influence of Plaferon LB —till 4.5%.

In time of discharging from hospital (approximately after month from the starting
of treatment) anti-HBsAb were exposed in control group in 11% and in case of Plaferon
LB therapy-in 30% of patients. After 3 months accordingly-in 40% and 66% of patients.

1t’s known that chronisation of hepatitis most often occurs in casw of mild and
moderate courses of disease. For prophylaxis of chronic hepatitis patients with mild
and moderate current of disease were treated by PlaferonLB.

Only one from 32 patients after 3-5 years of treated by PlaferonLB, has HBsAg,
anti-HBe and anti-HBcor IgM. Now indices of livel function of this patient are normal.
This patient is under the clinical examination. Anti-HBsAb , indicating existence of
immunity, has been shown in 53% of patients.

Thus, administration of Plaferon LB in the patients with acute B hepatitis hastened
reverse development of clinical symptoms of disease, wich is followed by correction of
both, biochemical parameters of liver function and immunologic indices. These determine
faster clinical recovery and prevent chronization of process.

Excellent clinical effect after treatment by Plaferon LB is determined by
immunocorrection [1, 3, 4, 6] and hepatoprotective actions of this medicine.

By decreasing of lipid peroxidation intensity and reduction of generation of free
radicals Plaferon LB restores antioxidant potential of the organism.By stabilization of
mitochondrial microsomal membranes and recovering of electron transport in respiratori
chain of mitochondrial and microsomal monooxiganase, Plaferon LB protects
mitochondrial damage [2, 4]. Restoration of antioxidant potential protection in damaged
mitochondria under the influence of Plaferon LB determine hepatoprotective effect of
this medicine.
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Colibacterin - a probiotic preparation has been used throughout the whole
territory of the former Soviet Union since 30’s [5, 15, 19]. The basic strain
responsible for its antagonism against the major intestinal pathogens is E.
coli M17.1In late 80’s the industry of Colibacterin met a lot of troubles related
to spontaneous emergence of an unknown bacteriophage and consequent lysis
of the large volumes of the end-product. For detection of the reasons leading
to these losses our group performed detailed studies of various starter cultures
and the product samples obtained at different processing stages. A number
of bacteriophage clones (assigned as CB1, CB2, CB3...) have been identified.
Comparison of the basic taxonomy features of these clones revealed complete
identity among them. Moreover, lysogenic status of the strain E. coli M17,
temperature-dependent induction of bacteriophage (CB) was discovered.
These data explained the reasons causing spontaneous lysis of the end product.
Due to application of certain genetic methods a stable mutant strain E. coli
M17/CB-7 was constructed. The new strain with improved traits has been
successfully applied as a starter for production of Colibacterin by a number
of pharmaceutical industries in Georgia.

Key words: Bacteriophage clones, Temperature-dependent induction, Starter-
strain, Phage-free strains

The troubles in various areas of microbial industry, such as dairy processing,
antibiotic and vitamin industry, are often caused by spontaneous phage lysis, which
significantly decreases quality of the end-product. This fact is usually accompanied
with serious financial losses. Contamination of bacterial starters becomes possible
through several ways: 1) as a result of so called monoclonal industry, which is
based on the use of a single bacterial strain, and is usually complicated with
spontaneous emergence of the large volumes of phage progeny. This event is a
common result of induction of an initially lysogenic strain (1); 2) as a banal
contamination with foreign phages. Phage decontamination procedure is quite
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expensive. Therefore, search for new efficient preventive measures are/of the
primary importance. One of such approaches is isolation and selection of phage
resistant mutants that, at the same time, completely preserve all the features of
the initial strain.

During the last decades phage lysis in Colibacterin-producing plants
located in different regions became frequent. Colibacterin is a bio-preparation
consisting of live bacterial cells of E. coli M17 - a strain which was first isolated
by L.Perez in 1933 [5]. Colibacterin was widely used in the former Soviet Union
for treatment and prophylactics of a number of intestinal diseases and restoration
of gut ecosystem disturbed by overuse of antibiotics or intensive chemotherapy
[5,15, 19]. Spontaneous emergence of phage progeny during industrial propagation
of E. coli M17 leads to undesirable halting of technology process which affects
the quality of the end-product. Application of the standard eradication methods,
such as chemical and physical treatment (UV irradiation) of plant spaces appeared
to be ineffective. Thus, investigation of contamination sources, reasons of
spontaneous lysis and elaboration of a new technological strategy for combating
of this problem was of great importance. The present study focused on the
following goals: a) to determine the reasons of spontaneous phage lysis and detect
the sources and transmission ways of phage contamination; b) to characterize
isolated phage clones and determine relatedness among them according to their
biological, morphological and serology features; c) to construct a mutant phage-
resistant strain of E. coli M17.

Table 1
Comparative characterization of the phage clones isolated
from different sources

NEUTRALIZATION
MORPHOLOGY
PHAGE | HOST-STRAIN INDEX
GROUP
K min! %
CB E coli MT s, 65 00 |
[CBI7F | E coli T S 60 923
CBM E coli M1 S5 80 923
CBT E coli MT = 63 9
CBP E coli MT Sii 58 89
CBT E coli MT Sii 65 100
CB2 Ecoli MT T 56 %6
TB- E coli M7 Sh 62 954
CB4 E coli MT Sh 6T 938
TB5 E coli MT S 50 908




MATERIALS AND METHODS

Bacterial strains: E. coli M17; E. coli K12: C600, KS 707, KS 720, B, C.
Newly isolated and standard strains of E. coli, Sh. flexneri, Sh. sonnei, Sh. newcastle
(25 strains of each species).

Bacteriophage clones: CB series, isolated from: industrial samples of
Colibacterin, industrial spaces, standard starter cultures obtained from different
industrial plants (Gorkii, Perm, Moscow, Tbilisi), phage PM17 (2, 3).

Media: Hottinger Agar, ENDO selective agar (E. coli strains give purple
growth on it, Shigella - appears as white colonies).

* Methods: Isolation and propagation of phages, study of their morphology,
serology, host range, intracellular phage growth cycle, pro-phage induction and
frequency of lysogenization have been studied according to well-known and/or
modified methods (1, 4, 6, 8, 13, 16). Immunization of animals and preparation
of anti-phage sera (APS) has been accomplished according to (9). Phage
neutralization reaction due to application of specific APS was performed according
to (1).

The index of antagonistic activity of E. coli M17 and its derivative strains
against Sh. sonnei and Sh. flexneri was accomplished in a mixed culture and
estimated according to the following formula: A=K/K+F, where, A - index of
antagonistic activity in per cent; K - number of the colonies of the E. coli M17 on
the plate with the selective media; F - number of the colonies of the test-bacteria
on the plates with the selective media (5).

Isolation of the phage-resistant (P*) bacterial mutants was carried out by
indirect selection. Frequency of P* mutant formation was estimated according to
classical methods described in (12) and (14). The presence of phage DNA in
bacterial cells was detected by Southern DNA-DNA hybridization method (16).

RESULTS AND DISCUSSION

Contaminating phages were detected in the probes obtained from industrial
environment: desks, fermenters, sterile boxes, autoclaves, laboratory equipment
located in different spaces. Morphological diversity of isolated phage clones
families: Myoviridae, Styloviriadae, Podoviridae (16) indicated to different sources
of phage contamination (7,10,18). At the same time one of the clones
predominated, which was later on entitled as CB-phage. Proceeding from the
above data we proposed that main contamination of the industrial plants and the
end-products is caused by spontaneous lysis of a certain temperate phage, which
is comprised in the host bacterial cell of E. coli M17.

At the first stage of our studies determination of the status E. coli M17
bacterial cell (lysogeny or pseudolysogeny) has been done. For this purpose
comparative studies of the CB-phages, isolated from different batches of

94
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Colibacterin (production of Moscow, Perm, Thilisi, Gorki bio-indusléiéjsﬁfﬁilim
been performed. These phages were obtained due to spontaneous either UV
inductions. Multiple passages through E.coli M17 cells, cloning and concentration
of isolated phage clones have been performed separately for each one. During
these procedures the graduate changes of the morphology of the negative plaques
(NP) and of the host range have been observed. In particular, initially turbid NP
became completely transparent, while the host range got extremely narrow by
time. Finally a CB clone, that specifically lysed a single host strain E. coli M17
while remaining ineffective against other E. coli test-cultures, has been selected.
We assume that this clone is a virulent mutant of an initial (wild) temperate phage.
Rapid selection of the virulent mutants of phage during the concentration procedure
has been observed by other investigators as well (1, 11).

The size of NP of the selected CB phage and peculiarities of its one-step
growth cycle are in a strong dependence with environmental factors, especially
temperature (Table 2). 28°C is temperature optimum for phage multiplication.

Table 2
Comparative studies of the parameters of the intracellular growth cycle of
different phage clones at 28°C and 37°C

P Adsorption rate onto the host-strain Duration of the | Progeny per
e
. E. coli M17 latent period at: cell at:
28°C 37°C 28(,I37”C 28°C37°C
time K time K time (min) fu/cell
% % p
(min) (min™") | (min) (min™')

CB 107 |84 [T.7x10%] 20 aa T.2x10° 24 a7 128 95
CB-MI 10 [ 82 [T.7x10 20 42 1.2x10° 24 45 125 92
CB-M 10 [ 78 [T.6x10%| 20 38| T.OoxI0* | 26 52 120 |88
CB-T 10 5 [T.4xT0% 20 46 1.3x10% 22 48 118
CB-P 1080 [T.6x10°| 20 40 TIx10® 25 a5 115 69

The progeny outcome of the phage per cell increases up to 115-120 plaque forming
units (pfu)/cell, while at 37°C it remains comparatively low - 80-92 pfu/cell.
Accordingly, at 28°C CB gives large NP (D = 5-7 mm), while at 37°C they are
much smaller (D = 1-2mm). Application of APS revealed close relatedness among
the different CB-phage clones (Table 2). Electron microscopy studies showed
complete morphological identity of CB-phage with the phage FM17 previously
isolated by other authors (5,6). All CB-phages were related to the family
Styloviridae, type 11 (17) (Fig.1). Such morphological structure is usually
characteristic for temperate phages (11). Thus, summarizing preliminary data
we assumed that the starter strain of E. coli M17 distributed from Moscow Control



Fig.1. Phage CB, family Styloviridae, group I, type XI (SI-11) (16),
magnification x 200 000, electron microscope JEOL EX 1200.

Institute to the bio-industrial plants all over the FSU has been lysogenized by
CB-pro-phage. For approval of this assumption a series of additional experiments
have been carried out that comprised induction of the pro-phage by application of
physical and chemical agents (UV and Mitomicine C). Prior to application of
these methods E.coli M17 has been pretreated by specific CB-APS for neutra-
lization of the free phage particles existing in inter-cellular areas. The UV-irradiated
lysogenic cell produced twice as many phage particles than after MC-treatment
of the same host. The phage clone obtained due to UV induction was entitled as
UV-CB, morphologically and serologically it was completely identical to the rest
of CB phages. The bacterial strain cured by consequent application of UV
irradiation and APS treatment was named as E. coli M17 UV-S. The cured strain
was unable to produce CB phages neither spontaneously nor due to UV induction.
DNA heteroduplex analysis was performed between a) the initial host E.coli M17
and CB phage and b) the cured derivative, particularly E.coli M17 UV-S and CB
phage, DNA homology has been found in the case a) only. This fact indicates to
lysogenic status of the initial host strain. We suppose that CB pro-phage may be
still present even in the cured derivative, but in a defective (non-induced) status.

E.coli M17 UV-S strain was used for construction of the phage-resistant
mutant of E. coli M17 UV-S/CB which was obtained through indirect selection
method avoiding direct contact between the phage and its host. About 35 mutant
bacterial cultures have been selected and thoroughly studied for their antagonistic
activity and phage sensitivity. 12 cultures were selected for further studies.
According to the results of the tests for growth efficiency and phage adsorption
rate (Table 3) a mutant culture E. coli M17/CB-7 has been selected.
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Comparative studies of the mutant and wild E.coli M17 strains according

to their sensitivity towards phages

PHAGE!
E.coli
M7 CB-M CBT CB--P CB-MI7F
Swaing | A050POR [ Growih | Adsorpiion | Growih | Adsorption | Growih | Adsorption |~ Growih
% |efficiency| % |efficiency| % |efficiency| % efficiency
MI7/CB T 0 0 T T T T T T
MT7/CB 0 0 o 107 U 0 0 Jiv
MI7ICB S 0 0 T 0 0 0 T T
MI7/CBS 0 0 [ 0 0 0 U v
MT77CB U 0 U 0 0 0 U U
MI7CBTO Z T IR0 T T T IXT0T
MT & TT TO EY TS 82 20

Phage-resistance of the mutant is based on the lack of the specific cellular receptors
necessary for phage adsorption.

During the first 24 hours of incubation in a mixed culture the mutant strain
shows comparatively lower antagonistic activity against Shigella strains, which
is explained by its relatively slow growth rate. This fact is considered as a normal
event for the majority of all bacterial mutants (12,13). Nevertheless, the
antagonistic activity of this strain meets all requirements necessary for probiotic
E. coli (Table 4). Reversion rate (RR = 4 x 10 * cell/generation) of the phage-
resistance mutation to the initial phage-sensitivity is slightly slower than the
mutation rate (MR = 1 x 10 cell/generation). The mutant strain E. coli M17/
CB-7 was tested in laboratory conditions for spontaneous phage induction. Pilot
studies including 6 independent experiments have been performed in the industrial
plant as well. None of 6 experimental batches revealed the presence of induced
and/or contaminating bacteriophages. Low rates of phage induction (10 7-10
pfu/cell) and reversion of bacterial mutant to phage-sensitivity (1 x 10* cell/
generation) do not facilitate reproduction of the CB phage. Low probability of
these two events practically excludes their coincidence and thus phage
multiplication during the industrial process.

Thus, it was concluded that: 1) Spontaneous emergence of phages and
subsequent lysis of the E. coli M17 during the process of its industrial growth is
caused by the lysogenic status of the starter strain; 2) Pro-phage is induced by a
temperature shift occurring at the certain industrial stage in particular during
cooling of the bacterial bio-mass from 37°C to 28°C which was accomplished



mutant strains

Test strain niagonistic activity (%)
E- coli MT7-M E.coli MT7 CB-
After 24 After 48 After 24 After 48" |

hours hours hours hours

Sh. flexneri 16 84C 972 79.6 971

[ Sh. flexneri Ta 1218 80 98 855 96.5
Sh. Tlexneri 2a 194 972 86 976
[ Sh. Tlexneri 2a 285 4z 48 88 931
h. Tlexneri 3a 42 9 100 31 99.6

Sh. Tlexneri 3¢ 2T oT 99 684 926
Sh. flexneri 3¢ 27 62 99,6 66.5 938

h. Tlexneri 4a 5241 [ T00 iR T00
Sh. flexneri 4a 19 93 95 68.8 95.1
[ Sh. flexneri 4a 1956 90 98 390 96.4
[ Sh.sonnei 193 n/d 100 n/d 100
h. sonnei 30 n/d 98 n/d 955

Sh. sonnei 548 n/d 86 n/d 0.5

Sh. sonnei 550 n/d - 95 n/d 846
Sh.sonnei 55T n/d 82 n/d 925

Sh. sonnei 56! n/d B8 n/d 86.6

Note: n/d = not detected.

according to the technology regulations. It was recommended to eliminate the
cooling stage from the protocol; 3) Gene deficiency of the pro-phage caused by
UV irradiation prevents its spontaneous induction during industrial processing;
4) For protecting of the industrial strain from the aggression of the virulent mutant
of the CB phage a phage-resistant mutant culture E. coli M17/CB-7 has been
constructed. The new mutant culture repeats the same biological features of its
precursor including antagonistic activity against intestinal pathogens. Therefore
it was recommended to use the mutant as a starter strain for production of
preparations Colibacterin and Bificol (the last is composed of bacteria E. coli
M17 and Bifidobacterium bifidum).Comparison of antagonistic activities of the
standard and phage-resistant mutant strains.
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Purpose of the present work was determining criteria for estimation of a
physiologic condition of some parameters of the synaptlc apparatus of
dophaminergic system. Group of Parki isting of 92 p

was surveyed. Based on received data we elaborated the recommenda-
tions for setting up of the optimum plan of treatment for patients suffered
from different forms of Parkinsonism.

Key words: Parki ism, D ine re ke, Receptor’s threshold,

P ‘P

Dopamine, Homovanillic acid.

The Parkinsonism is one of the most widespread diseases of central nervous
system. The average frequency of an incidence reaches from 1,0 up to 5,0 % of the
population [5,], depending on age, that again confirms the high importance of medico-
social aspect of this problem. Thus, the question of treatment of Parkinsonism repre-
sents the important problem both practical, and theoretical medicine.

The patients usually require contiguous and long treatment, the duration of which
depends on many circumstances, but as a rule covers the rest of a life. The duly and
adequate therapy enables not only break clinical manifestation of disease, but to pro-
tect ill from possible mental disturbances [6].

Despite plenty of research, devoted a problem of treatment of a Parkinsonism,
the questions of efficiency of therapy remain a topical problem of amodern theoretical
and practical neurology [4]. Above mentioned is supported also by that an arsenal of
medications, used for treatment of a Parkinsonism, all time extends. The latter in many
respects complicates the practical doctor in a choice of optimum tactics at realization
mono- or polytherapy of a Parkinsonism. As is known, in treatment of Parkinsonism
different combinations of L-dopa with medicines that are reducing and/or decreasing a
threshold of postsinaptic receptors of the striatal dophaminergic neurons are used.

Hence, we were set by the purpose on the basis of the analysis of morning and
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evening dynamics of patient’s dopamine (DA) and homovanillic acid (HYA) bigod,
levels to develop criteria for determination of physiologic condition of certain compo-
nents of dophaminergic synaptic apparatus of Parkinsonian’s.

MATERIALS AND METHODS

We spent research of plasma levels of dopamine (DA) and homovanillic acid
(HVA) at 92 patients with Parkinsonism of different etiology.

Based on the analysis of received data, we divided patients on four groups:

In the first group have come 8 patients, from them in three cases there was rigid
form and in five - tremor form of parkinsonism (division of patients under the clinical forms
alittle bit conditionally. In account took prevalence that or other symptom of disease).

In the second group have come 26 patients. From them, six suffered from trem-
bling form, 10 from rigid and 10 from hypokinetic forms of Parkinsonism.

In third group have come 22 patients, from them, five with rigid form, 13 with
tremor and 4 with hipokynetic form of disease.

The fourth group consisted of 37 patients. On clinical parameters, the fourth
group consisted of nine patients with expressed rigidity, 7 patients with tremor and 21
patients with hipokynetic form of disease.

The researches of plasma parameters DA and HVA were carried out by High
Performance Liquid Chromatography with electrochemical detector [2] on an equip-
mentof “Millipore”.

Estimation of clinical parameters we have done by amethod offered Papavasiliou [3].

RESULTS AND DISCUSSION

In this group morning and evening dynamics of DA and HVA blood levels are
resulted on table N°1.

Table1
Dopamine
HVA (ng/ml)
(ng/ml)
Age Time of Time of
investigation investigation

9-9 TI8-18"| 9-9°7 T18-18*"
average|62.63| 115.63 | 76.25 | 20.75
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As it shown on table N°1, in morning hour’s DA blood levels were arougfdj'ﬁﬁ?, M0945
normal values and the same parameters of HVA were decreased and by an evening
were reduced much more. The analysis of preceding data shows, that consumption of
DA was insufficient and, hence, it is possible to assume that in these cases we have an
increased reuptake of DA.

Thus, in this case optimum treatment would be a combination L-dopa with prepa-
rations inhibiting DA reuptake [1].

In this group the DA level was lowered in both morning and evening hours, on
the contrary - the HV A level was higher than norm (see table N°2).

Table 2
Dopamine
HVA (ng/ml)
(ng/ml)
Age Time of Time of
investigation investigation

9-9°" T18-18"] 9-9°" T18-18"
average| 59.2 | 83.08 | 78.88 | 38.12 | 34.68

Received data shows that DA consumption preserved, but it is possible to sup-
pose, that a threshold of dophaminergic receptors is raised. Hence, at such a coinci-
dence of the above-described parameters it is desirable to carry out treatment by a
combination L-dopa with DA agonists.

Third group from previous differs only by that DA levels both in morning and
evening hours is in limits of norm, and HVA in the morning and in the evening is over the
norm (see table N°3).

Table 3
Dopamine
HVA (ng/ml)
(ng/ml)
Age Time of Time of
investigation investigation

9-9% T18-187] 9-9°7 T18-18"
average|69.1T| T11.84 [ 11337 | 47.26 | 46.84

In this case, it is possible to assume, that we had a significant increase of



2
38 Nz
dophaminergic receptors threshold. Hence was available to prescribe trx‘fb};rlll‘eﬁﬂbﬁ
medications, which reduce a threshold of dophaminergic receptors.

Fourth group consisted of patients, which DA plasma parameters were very low (in
the morning as well as in the evening hours), and the HVA levels very high (see table N°4).

Table 4
Dopamine
HVA (ng/ml)
(ng/ml)
Age Time of Time of
investigation investigation

997 TI8-18Y| 9-9° T18-18"
average|60.19] 65.73 | 63.3Z | 35.7 | 32.65

Itis possible to assume that in this case we had a low DA level in central nervous
system. Thus, in the fourth group optimum there could be the treatment by L-dopa.

Thus, the analysis of received data gives the basis on plasma parameters of a
dopamine and homovanillic acid to judge physiologic condition of the dophaminergic
synaptic apparatus, that in turn, makes possible in each separate case of disease to
define (determine) optimum pathogenetic treatment.
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To study the influence of high doses, in particular of 3Gy, 4,5Gy, 6Gy and
8Gy X-ray irradiation on the bone marrow and peripheral blood investigation
was carried out on 4 dogs. Morphological investigation of bone marrow and
peripheral blood were conducted before and after irradiation on 2, 4, 5, 13
and 2, 4, 5, 6, 8, 10, 13 days, accordingly. In accordance with obtained data
high dose irradiation was responsible for a deep my penia, which
especially was expressed after 24 hours from |rrad|at|on At this time in all
groups of experimental animals was revealed availability of multiple
destructed cells, blast cells, gigantic myelo and metamyelocytes, pathological
forms of mitosis and megaloblasts. In addition to significant increase of the
number of rodnucleatic precursors, also plasmatic and reticular cells, was
observed pulysegmentauon of neutrophils. After 72 hours above mentioned
hanges had a deep g y. Regardless of received doses, in all cases
was mentioned a deepening leukopem& It’s noteworthy, that on 13 days from
irradiation of 3Gy doses in bone marrow leatic cells, was
an appearance of addition micr 1 which pr d the lethal
structures. Obtained results indicate, that after high dose irradiation,
myelodepression is extended in the bone marrow of experimental animals
and relatively low doses of irradiation were responsible for alteration of bone
marrow hypoplastic picture into myelodlsplastlc, on background of which
of patk is possible in blood system.

Key wards: Myelogramm, Influence of high doses of irradiation,
Mpyelokaryocytopenia, Leukopenia, Dogs, Megaloblasts

Inrecent years particular attention is paid on the influence of ionizing irradiation
on organism. It is known, that hemopoietic system is one of the sensitive system
to radiation. Early diagnostic and prognostic parameters are required in order to
determine the severity of the damage and to make correct decisions regarding
strategies for treatment. Nowadays, one of the such reliable parameter is leukocytes
concentration in blood [2, 4]. It is known that, whole body irradiation leads to a
deep leukopenia [1, 2, 4, 7, 12, 13].
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Lymphocytes count during the first week after acute irradiation is significantly
decreased [7] and as for leukocytes, having polymorphous compound couldn't
exactly reflect the severity of the bone marrow injury, therefore the most short
life span peripheral blood forms - the neutrophils and thrombocytes are used for
this purpose [2, 10, 12], count of which after the irradiation influence is
significantly decreased [1, 2, 3, 4, 7, 10]. The purpose of this study was to ascertain
the regularity of the influence of high dose irradiation on hemopoetic organs
(bone marrow) and peripheral blood. Investigations were carried out on dogs,
which presented the convenient model for experimental study.

MATERIALS AND METHODS

Experiment was carried out on four dogs. Irradiation with high doses of X-
rays, in particular with 3Gy, 4,5Gy, 6Gy and 8Gy was performed by means of
equipment “Run - 17” at room temperature during 20, 35, 60 - 60 minutes
accordingly. Voltage was 250 Kv, current power - 15 mA. Peripheral blood was
taken before and after irradiation on 2, 4, 5, 6, 8, 10, 13, 18 and 26 days. Bone
marrow taken from femur by means of “Kasirsky’s needle” was investigated before
and after irradiation exposure on 2, 4, 5 and 13 days. In peripheral blood the
consistence of hemoglobin was determined and leukocytes, erythrocytes,
thrombocytes were counted. Smears of peripheral blood and bone marrow were
fixed with methanol and stained with “Giemza - Romanovsky stain” Leukocyte
formula and myelogramm was counted. Investigations were carried out on light
microscope. Graphs of neutrophil and lymphocyte amount were made up to
prognosticate the severity of bone marrow syndrome after high dose irradiation
exposure.

RESULTS AND DISCUSSION

Bone marrow morphological investigation has been shown that after 24 hours
from dog’s 3Gy irradiation a 5fold decrease of myelokaryocyte number was
observed at the expense of myeloid branch. Myelosuppression mainly caused by
erythroid element number significant decline (3fold) was responsible for
erythrocyte amount decrease in peripheral blood. Furthermore, in red branch many
destructed cells and appearance of megaloblasts were mentioned. In addition to,
approximately a 2fold increase of neutrophilic myelocyte, rod and
segmentnucleatic neutrophil amount, was observed. Regardless of a 4fold decline
of neutrophilic myelocytes, in peripheral blood was mentioned neutrophiloses.
At this time, large myelo-and metamyelocytes and polysegment neutrophils were
revealed. In bone marrow Number of reticulocytes was raised to 3%, which is in
accordance with data available in literature [1]. After 24 hours from irradiation in
peripheral blood was observed lymphopenia and a 3fold decrease of eosynophil
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and monocyte count.

After 72 hours in bone marrow a further 2fold decline of myelokaryéé«jiie L

number was mentioned. In addition to, many destructed cells, naked nucleuses
and gigantic neutrophil precursors were noticed. The total number of neutrophil
precursors were dropped in 2fold at the expense of neutrophilic pro- and
metamyelocytes which caused a decrease of number of circulating neutrophils in
peripheral blood (Fig 1). In bone marrow at this time amount of eosynophilic and
lymphoid precursors was decreased in 2-fold, however in peripheral blood their
number was raised in 3- and 2-fold accordingly. As compared with this, a 3fold
increase of monocytic precursors amount has been mentioned in consequence of
which the number of circulating mature monocytes was raised. It’s noteworthy
that content of retyculocytes and plasmatic cells in bone marrow were remained
high. After 72 hours of irradiation a significant changes were observed in red
blood branch, in particular a 2-fold decrease of a number of megaloblastic forms
and a 3-fold increase of amount of normoblasts. It must be emphasized, that at
this time a tendency of increasing of pathological mitosis was also mentioned.

The total body irradiation after 96 hours have been induced a deep leukopenia
- leukocyte count was constituted 3,4x10 ?/, which is in agreement with the data
reported in literature. [1,:2,:3::4,:7,:10]. As compared to this, the number of
erythrocytes was undergone an insignificant decrease.

By day 13 in bone marrow a deep changes have been observed in particular a
tendency of further decrease of myelokaryocyte quantity was continued, blast
forms up to 3% were revealed and the total amount of neutrophil precursors was
againly increased at the expense of meylo- and metamyelocytes. The number of
eosynophil precursors were undergone insignificant changes. By

contrast to this a 1.3 fold increase of lymphoid cell amount has been mentioned.,
which was responsible for a 1.6-fold increase of this mature forms in peripheral
blood (Fig 2). By day 13 megablastic forms of erythroid lineage, also plasmatic
cells and reticulocytes were disappeared. It's note worthy, that quantity of red
blood branch cells has been reduced in 1.7-fold, consequence of which erythrocyte
and hemoglobin content was decreased in peripheral blood.

A particular attention must be paid on an appearance of additional
micronucleuses in lymphoid and blast cells on the 13th day after 3Gy dose total
body irradiation. In recent years availability of such micronucleuses in lymphocytes
were revealed as an indicator of radiation injury, frequency of which is depended
onexposure dose in linear way. Nowadays, it was ascertained that above mentioned
structures obviously, presented the lethal structures [5,6,8,9,11].

In the bone marrow of dogs exposed to 4.5Gy irradiation after 24 hours a deep
myelosuppression have been mentioned. Cytological investigation of bone marrow
has been showed: polysegmentation of neutrophil precursors availability of
gigantic myelo- and metamyelocytes and insignficant decrease of the total quantity
of neutrophil precursors, at the expense of a 5,3fold decrease of neutrophil
myelocytes. Nevertheless 2.7-fold, 1.3-fold increase of rod nucleatic neutrophil
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and eosynophil quantity respectively, also a 1.3-fold decrease of a[}fa:tj‘dgq%pg
segmentnucleatic neutrophils were run parrallel with above mentioned changes
(Fig 1). In regard to lymphoid precursors a 1.8-fold decline of their amount has
been observed consequently of which quantity of lymphocytes in peripheral blood
was reduced accordingly (Fig. 2). After 24 hours from irradiation, in bone marrow
of experimental animals has mentioned a 2.5, 3.7- and 1.8fold increase of an
amount of monocytic, reticular and plasmatic cells, respectively. At this time in
bone marrow have been appeared megaloblastic forms, number of which was
constituted 3%, also a great deal of destructed cells and pathological mitosis. In
respect to red blood branch, their cells were undergone insignificant changes, in
particular, their number was reduced at the expense of polychromatophilic
normoblasts, resulted to slight number decrease of erythrocytes and hemoglobin
content. Conversely, a deep leukopenia was observed in blood, quantity of white
blood branch cells was declined from 14x10° , to 3,2x10°/ , which according to
our point of view is caused by leukopoiesis inhibition. '

After 72 hours from irradiation in bone marrow 4.8-fold raising of amount of
megalo-macroblasts in red blood branch, also a lot of destructed cells, gigantic
neutrophil cells and polysegmentation was revealed. Regardless of a high content
of rodnuclear and segmentnuclear cells, neutrophil precursors total number was
decreased in 1.2-fold at the expense of myelo- and metamyelocytes, which is in
accordance with the data reported in literature [1, 2, 3, 4, 12]. A 1.8- and 1.7-fold
decrease of eosynophilic and monocytic precursor and conversely, 1.2-fold
increase of reticular cell amount was observed. No significant changes were
mentioned with respect to plasmatic branch cells.

After 72 hours in bone marrow araised number of pathological mitosis of, as
white, as well as red blood branch cells were revealed. In peripheral blood of
experimental animals a deep lymphopenia was observed. In erythoid lineage
normoblast amount was increased slightly.

By day 10 from irradiation a deep leukopenia (3.0x10%) was maintained in
peripheral blood. By day 18 a slight decrease of neutrophils, 4-fold decline of
eosynophils and 1.5-fold increase of lymphocytes was mentioned (Fig 1, 2). By
day 26 after irradiation a tendency of general increase of leukocyte total count
was mentioned at the expense of neutrophils, eosynophils and monocytes (1.2, 3,
and 1.5-fold raising respectively). Conversely, erythrocyte number was dropped
to 2,7x10% .

In the bone marrow of experimental animals exposed to 6Gy irradiation, after
24 hours was mentioned myelosupression, polysegmentation of neutrophils,
gigantic myelo- and metamyelocytes, 1.1-fold increase of neutrophil precursors
at the expense of rod- and segmentnucleatic neutrophilic cells, resulted to raised
neutrophil count in peripheral blood. Furthermore, number of myelo- and
metamyelocytes was decreased in 6.3-fold and 3.3-fold accordingly. In regard to
eosynophil and lymphoid precursors, their amount was decreased in 2.4-fold and
2-fold respectively. At this time monocytic, reticular and plasmatic cells were



revealed in high content (3.5%; 1.5% and 0.8% accordingly). N

After 24 hours from irradiation of 6Gy in dog’s bone marrow was mentioned
appearance of megaloblastic forms (2%), 2fold decrease of the number of erythroid
precursors and pathological mitosis of white (0.5%) as well as red (0.5%) blood.

After 72 hours from irradiation a 1.3-fold decline of total amount of neutrophils
were observed at the expense of metamyelocytes and segmentnucleatic neutrophils
(Fig 1). In respect of eosynophil precursors, they were undergone insignificant
changes. Nevertheless, a 1.5-fold decrease of monocytic precursors and 1.6-fold
raising of reticular cell number was mentioned. Increase of plasmatic and erythroid
cell amount, appearance of pathological mitosis and megaloblastic cells were
revealed for this time.

By day 8 in peripheral blood was observed anemia and a deep leukopenia
(3.0x10%), at the expense of, decrease of neutrophil, eosynophil and monocyte
counts re'gardless of a 4-fold increase of lymphocyte number (Fig 1, 2).

Irradiation doses of 8Gy in experimental animals bone marrow has been caused
a deep myelokaryocytopenia. After 24 hours from irradiation was mentioned
neutrophil polysegmentation, appearance of gigantic myelo- and metamyelocytes,
2-fold increase of the number of rodnucleatic neutrophils and 2-fold decrease of
eusynophilic cells. In regard to monocytic and lymphoid precursors also plasmatic,
reticular cells, their amount was increased in 3-fold, 2-fold and 2% and 3%
accordingly. At this time was revealed pathological mitosis of as white as well as
red blood, and appearance of megaloblastic cells on a large amount. Furthermore,
in the bone marrow a 1.4-fold decline of erythroid cells were mentioned. In
peripheral blood leukocyte count was dropped to 9x10°/

After 72 hours from irradiation deepening of mytlokaryocytopenia was
observed. Single blast cells were revealed in bone marrow. Polysegmentation of
neutrophils and decline of their total amount at the expense of myelocytes were
observed (Fig 1). However, content of rod- and segmentnucleatic cells, also
reticular and plasmatic cells remained high. A 1.3-fold and 1.6-fold decrease of
the number of lymphoid and monocytic precursors and conversely, 1.6-fold
increase of erythroid normoblast amount was noticed. At this time many destructed
cells were available in bone marrow.

By day 6 deepening of leukopenia was mentioned and leukocyte count
constituted to 3.0x10% . In peripheral blood lymphopenia was run parallel with
the increase of neutrophil amount (Fig 1, 2).

To conclude this paper, it must be emphasized, that in accordance with obtained
data high dose irradiation was responsible for a deep myelokaryocytopenia, which
especially was expressed after 24 hours from irradiation with X-rays. At this time
in all groups of experimental animals were revealed availability of multiple
destructed cells, blast cells, gigantic myelo- and metamyelocytes, pathological
forms of mitosis, megaloblasts.

In addition to significant increase of the number of rodnucleatic neutrophil
precursors, also plasmatic and reticular cells, was observed polysegmentation of
neutrophils.
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After 72 hours from irradiation above mentioned changes were extended.

It’s noteworthy, that regardless of the influence of different doses of irradiation
on neutrophil precursors, in all cases was mentioned leukopenia, that is in
accordance with data available in literature [1, 2, 4, 7, 12, 13].

After high doses of X-ray irradiation, the exposure of anemia in peripheral
blood was mentioned somewhat later.

Especially attention from obtained results, must be paid on addition
micronucleuses, available in bone marrow mononucleatic cells on 13 days from
irradiation of 3Gy doses. These structures are presented the lethal structures in
their nature.

To sum up our data, it must be mentioned that after high doses of irradiation
myelodepression is extended in the bone marrow of experimental animals and
the influence of relatively doses of irradiation the hypoplastic picture of the bone
marrow is altered into myelodisplastic, on background of which development of
pathological condition is possible in the blood system.
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The object of our consideration is resistance to drugs of cultures isolated
from the patients suffering from pulmonary tuberculosis. On the basis of
material existing from 1998 to 1999, total of 415 strains isolated from the
patients with pul 'y form were ined for resi 126 of them
appeared to be multu-drug resistant, i.e. 30,4%. From the chronically ill pa-
tients with fibro-cavernous tuberculosis, M.tuberculosis were isolated which
grew only in media containing antituberculosis drugs and do not grow in
clean special nutrition medium without addition of tuberculosis drugs. To
date, such isolates were detected in 9 among 137 patients wirh fibrous-cav-
ernous TB. Thus not only drug resistant, but also drug dependent strains are
available.

Key words: Mycobacterium tuberculosis, Multi-drug resistance, Dependent strain.

Tuberculosis in the world represents a growing public health problem [1].
One of the alarming factors of a recent increase in the incidence of Tuberculosis
in certain parts of the world is the outbreak of multi-resistant forms of this dis-
ease. It should be noted that infection of Tuberculosis spreads readily and
progresses rapidly [2, 4, 5].

The success of any antibiotic treatment regiment is largely dependent upon
the susceptibility of target organism to the medicines used, TB not being an ex-
ception [3].

The recent economical and political upheavals had deteriorated TB infra-
structure; because of shortages of drugs and extreme economic hardship even
routine treatment ceased. Meanwhile, autotherapy and monotherapy were given
a free hand. This promoted development of secondary tolerance to drugs and
because of inefficient treatment and abundant sputum positivity, non-promising
trends in prospects of TB control has been instated in Georgia: cases of advanced
forms of sputum-positive tuberculosis and meningitis in children increased.
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In this condition the picture of drug resistance of M. tuberculosis in Geor-
gia is of course worth attention. For comparison, following are data for 369 pa-
tients with AFB+ sputum, studied in 1987 in microbiological laboratory at the
Institute of Pthisiology and Pulmonology, and, on the other hand, similar contin-
gents in the years 1998 and 1999 up to this day. However, these groups were not
statistically representative of the country, as our Institute gathers difficult pa-
tients and selection was therefore not random.

In 1987, of 369 studied cultures, 243 (65,8%) were new cases, and 126
(34,2 %) were retreatment cases. Of total 369 cultures, 65 (17,5%) proved to be
MDR, 177 (47,5%) demonstrated other resistance, and 127 (35%)-susceptible to
TB chemotherapy. As to 1998-1999, out of 415 cultures studied to date, 199
(48%) are new cases and 216 (52%)- retreatment. Resistance distributes in the
following pattern: 150 (36,1%) sensitive, 126 (30,4%) - MDR, 139 (33,5%)- other
resistance.

The structure of the resistance in those years was studied and yielded for
1987 of 243 new cases 122 (44,7%) cases were sensitive, 7 (2,6%) MDR, and
114 (52,7%) other resistant cases, while in 1998-1999, 199 new cases split into
116 (58,3%) sensitive, 16 (8%) MDR, and 67 (33,7%) - other resistant cases.

From 121 resistant new cases in 1987, resistance structure was composed
of 78 (64,5%) cases resistant to one drug, 39 (32,1%)- resistant to two, 2 (1,7%)-
to three, and 2 (1,7%)- resistant to four or more drugs. Meanwhile, in 1998-1999,
83 new resistant cases were comprised by 48 (57,8%) cases resistant to one, 16
(19,3%) —to two, 7 (8,4%)- to three, and 12 ( 14,5%)- to four or more drugs.

In 1987, frequency of resistance to specific drugs among 243 new cases
was: Streptomycin-82 (33,7%), Isoniazid — 48 (19,8 %), Rifampicin — 16 (6,6%),
Ethambutol — 0, Prothionamide- 3 (1,2%), Kanamicin — 9 (3,7%).The same fre-
quencies for 199 new cases in 1998-1999 were Strptomycin — 49 (24,6%), Iso-
niazid - 34 (17%), Rifampicin — 27 (13,6%), Ethambutol — 4 (2%), Prothionamide-
12 (6%), Kanamicin — 11 (5,5%).

Reviewing of the structure of resistance among retreatment cases gives the
following results:

Of 126 retreatment cases in 1987, 31 (24,6%) were multi-drug resistant, 86
(68,3%) cases showed other resistance, and 9 (7,1%) cases were sensitive. In 1998-
1999, 216 retreatment cases, 34 (15,7%) are sensitive, 110 (50,9%)- MDR, and 72
(33,4%)- other resistant cases.Distribution of resistance drug-wise in 1987 was fol-
lowing: 117 resistant retreatment cases were structured into 9 (7,7%) cases resistant
to one, 45 (38,5%)- to two, 30 (25,6%)- to three, and 33 (28,2%)-to four and more
drugs. Among 182 retreatment resistant cases in 1998-1999, 23 (12,6%) were resis-
tant to one, 37 (20, 3%)-to two, 44 (24,2) —to three, and 78 (42,9%)- to four and more
TB drugs.

From 126 retreatment cases of 1987, 106 cases (83,9%) were resistant to Strep-
tomycin, 104 (82,5%) —to Isoniazid, 47 (37,3%)-to Rifampicin, 8 (6,3%)- to Etham-
butol, 21 (16,7%)-to Prothionamide, and 31 (24,6%)-to Kanamicin. To compare, 216
retreatment cases of 1998-1999, showed the following data : Strptomycin-142 (65,8%),
Isoniazid—159 (73,6%), Rifampicin-117 (54,2%), Ethambutol-56 (25,9%),
Prothionamide—47 (21,8%), and Kanamicin-70 cases (32,4%).
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If susceptibility testing demonstrates resistance to two or more drugs (firstline; 53 <
drugs are implied), this may be caused by the following reasons: either the true double,""”"”
triple, or quadruple resistance is a feature of the strain, i.e., every bacillus is resistant to
two, three, or four drugs simultaneously; or this is a false resistance, when, culture is
constituted of different substrains, of which one is resistant to one drug, e.g., Strepto-
mycin, and others - to other drugs (e.g., Isoniazid, Ethambutol, or Rifampicin). A truly
double-, triple-, or quadruple- resistant culture will grow when seeded on the media
containing combinations of drugs, while culture with false resistance will not proliferate
onsuch media.

Our data on the true double-, triple-, or quadruple-resistant strain follow:

In 1987, the following data were obtained from 241 resistant cultures —
true double resistance: 54 (22,3%) were resistant to Streptomycin + Isoniazid; 19
(7,8%) — to Isoniazid + Rifampicin.

In 1998-1999, 265 resistant cultures, 122 (46%) were resistant to Strepto-
mycin + Isoniazid; 105 (39,6%) — to Isoniazid +Rifampicin; 59 (22,3%) — Strep-
tomycin + Isoniazid + Rifampicin; 20 (7,6%) — Streptomycin + Isoniazid +
Rifampicin + Ethambutol.

Drug-Resistant TB in Georgia
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Review of the Results:By means of juxtaposition of old and recerit €y idence
one can observe the following tendencies: the proportion of MDR strains increased |
from 17,5% in 1987 to 30,4% in 1998 - 1999; There are increases in M. Tuberculosis
strains growing in Lowenstein-Jensen media containing double, triple and quadruple
combinations of the first-line drugs, i.e. true resistance emerged. By resistance fre-
quency, Isoniazid surpassed Streptomycin over the recent years, while Rifampicin
resistance sharply increased and moved to the third place. Rise in resistance to drugs
resulted in a reduction of treatment efficiency.

Based on the provided data, current difficulties in TB chemotherapy be-
come obvious. Highly active tuberculostatic drugs of the first line are counter-
acted by high bacterial resistance rate, while the second line tuberculostatics are
less active, excessively toxic, and expensive. This necessitates the involvement
of yet more expensive general stimulants and pathogenetically active drugs and
treatments along with highly expensive surgical treatment.

Under such circumstances the phenomenon observed by us certainly de-
serves much attention: from the chronically ill patients with fibro-cavernous tu-
berculosis, M.Tuberculosis were isolated which grew only in media containing
antituberculosis drugs and dont grow in clean special nutrition medium without
addition of tuberculosis drugs. To date, such isolates were detected in 9 among
137 patients with fibrous-cavernous TB. Of these 9, four strains were completely
dependent on Streptomycin-Isoniazid-Rifampicin combination, failing to
proloferate in drug-free media, and five remaining strains were only partially
dependent, growing at a higher rate in drug — enriched medium compared to
control medium.

Thus not only drug resistant, but also drug dependent strains are available.
They were formed as a result of action of drugs and represent qualitatively a new
stage of microbial variation.

Hence, answers should be provided to the following questions: what is the
condition promoting their genesis; what is their occurrence; what is their stabil-
ity, virulence, fermentative activity, the mechanism of their genesis; what is their
clinical, epidemiological importance and how their genesis can be prevented.
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In vitro experiments have shown that honey has a clear-cut tuberculostatic
activity. In liquid nutrition medium this antibacterial activity of honey mani-
fests itself at 1-16 dilutions. Furthermore, this activity is higher in the drug
resistant culture. After 24-hr exposure of M.tuberculosis to natural honey,
both laboratory and wild strains, lose ability of growth and development.

Key words: Honey, Micobacteria tuberculosis, Antibacterial.

Since the second half of this century by create and application of antituber-
culosis drugs a positive turning-point was reached in the cause of combat against
tberculosis. Unfortunately, shortly after this the undesirable affect has also be-
come known. Application of every new drug was attended by microbe’s develop-
ment of resistance to it, mitigating its antituberculosis effect and eventually ren-
dering it maleffective or of no good at all for the treatment. the phthisiotherapists
were posed with a problem to overcome development of drug resistance by mi-
crobe and at the same time continue active search of new chemical drugs. In the
next decades work was in full swing and successful in this respect and so was the
fight against tuberculosis.

Since the nineties a wide spread of tuberculosis infection has dramatically
altered the situation in the world. a grave picture has been fixed by leading
phthisiotherapists as regards spread of the disease, its course, clinical forms and
incidence of mortality [2-4].

Academician A. G. Khomenko is unequivocal in his statement that nowa-
days only chemiotherapy can not resolve the problem of treatment of tuberculo-
sis, that apart from surgical intervention it is necessary what a variety of tradi-
tional and nontraditional means be used for the pathogenic treatment. these are:
antiinflammatory, desensibilizing, immunomodulating, stimulating reparation
processes, ect. [1].

In view of the foregoing, we have concentrated our attention to honey of
natural origin. apart from the fact that honey is a very good food product, it is
commonly employed in various fields of medicine for the treatment of gastric
and duodenal ulcerations, hepatic and renal infections, upper respiratory and pul-
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monary infections as well as for the treatment of heart and blood- formmg organs,
dermal and gynecological deseases, ophthalmonology, ect. [5].
It has been experimentally established that honey eliminates bactaria caus-
ing typhia, paratiphoid fever and disentery.
We determined to study the tuberculostatic activity of honey in order to
judge by the results abaut the possibility of its use as an antituberculosis means.

MATERIALS AND METHODS

The present work is the first stage of in vitro experiment using dilution
method. Dilution of honey was accomplished in half synthetic liquid nutrition
medium offered by A.E. Shkolnikova for M. tuberculosis, to which 10% fresh
human citrating plasma was added ex tempore.

Dilution from 1:2 to 1:512 was used. Four varieties of honey were the ob-
ject of our study: 1-May honey (field flovers); 2-Linden; 3-locust; 4-Chestnut
honey. Three strains of M.tubeculosis were used as test-microbes: 1. Human type
standart /H37Rv/; 2. Human type wild, N520, sensityve to antituberculosis drugs
of the first order; 3. Human type wild, N137 resistant to antituberculosis drugs of
the first order.

From three-week cultures of the above to strains grown in levenshtein-
Jensen medium 100-million suspension was introduced into the rows of test-
tubes filled with predilute honey and additionally for the control, in order to evalu-
ate the microbe growth, into the test-tubes with only liquid nutrition medium
without honey.

The experiment was carried aut in centrifuge test-tubes in 2 ml volume.
After they incubated in the thermostat at 37C for a fortnigth.

RESULTS AND DISCUSSION

Fter the lapse of incubation period from the precipitate of each tube smears
were made wich was staned by method of Zill-Nilsen and finally studied micro-
scopically. The intensity of microbe groth was estimated by the 4-score system.

The four variety of honey at 1:10 dilutions yield a full bacteriostatic affect
on homan type M. tuberculosis /H37Rv/, while at 1:16 dilution there is a
considarable imprairment of microbe growth.

In relation to wild strains (N137, N512) the bacteriostatic activity is still
higher: honey of the 1st, 2nd and 3rd variety yield a full bacteriostatic effect at
1:16 dilution, only chestnut honey at the same dilution results in a considerable
reductionof growth.

We have also used the exposure method for the detected the tuberkulostatic
activity of honey. We took fluid honey of the same samples and 9.5 ml of them
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were placed into 3 sterile tubes; respectively 0.5 ml suspension of test»migg lis% 1;117'1;4
was poured into them; they were stirred up and after the exposure for a detonate
time we took 0.5 ml of them, wich after being washed with sterile saline solution
precipitated and centrifuged, were inoculated in 2 tubes containing special
Levenshtein-Jensen nutrition medium. After they had been hermetically sealed,
the cultures for the purpose of incubation were placed in the termostat at 37C.
Together with them were placed the control cultures of the test-microbes pre-
pared likewise the experimental ones only with no exposure to honey.

Periodically the cultures were surveyed to establish the growth time and
intensity. We used a wide scope of exposure times: from 5 min. to 48 hr.

Our studies enable us to conclude that 24 hr contact of M. tuberculosis
strains with natural honey makes them lose the ability of growth and develop-
ment.

In summary, in vitro experiments, using dilution and exposure methods, it
has been established that honey shows rather high tuberculostatic activity, the
more so against its wild strains.

REFFERENCES

Llorish N.P. Bee for Man. Nauka: Moscow, 1981 (In Russian)

2Kapkov L.P. Problemy tuberkulyoza, 1997, 6-8 (In Russian)

3.Khomenko A.G. Problemy tuberkulyoza, 1996, 5 (In Russian)

4Khomenko A.G. Problemy tuberkulyoza, 1997, 4-6 (In Russian)

5.Koblianidze G.I., Chogovadze S.K. Georgian honey. Sakartvelo: Thilisi, 1987
(In Georgian)

onogmol 5JHogmdol gLfsgms Bdgc gammdol
303005JBgO00l dodsG o

@. ©abgmodgogmo

bogs@ogganml xobwogol bsdoboli@ml gmobos@@oobs s
Saandmbogomgool bodgcbogdm-ggaggomo obbBodgdo. mdogrobo

@gbogdy

HD09Bgsmbols 3OM3Egds JHMgAM0 SJH o PBho 3GMdmgdss
0565390@m39 3900306530, EEgl Fbmmee  Jodommg@sdos gg@
2505743901 H09Ogammbols 37@bognmdols 3Gmdagdsl. Joda@yogmo
03965309300 go@Es 59308 gdgmos dGsgemo dge045dg6GMbymo s



Y/
58 = %/

565390045396Hm b0 LoBgomgdgdols dmdggmogos J.smmg,ﬂ@‘ﬁmﬁi
339606s5@mdols holis@o@gdgmo. sbgmgdos: Sbmgdols Lofobo: @393,
Bogbgblodomabydgemo, 0dybmdsdmEgmomgdgmo, Gy3sGoEoYm@o
36m39bgd0L AsbHodgmotgdgeo s Lbg.

B39 DggoliTogmam mogmol Hdg@gammbisdHoga®o 30§39 g0
2obboggdols ©o 9db3mboz00l 99004300, A0S Bomgdamo Bgogago0m
23308bxges Megmol HudgGgmebob Lsfobosdrgye 390045396@ 50
20dmggbgdols Jgbodm gdanmdoby.

200t 3gem 93983 23063969, @M Mogmol Lbgowalbbgs Lobgmds
110 306%0g98580 odgggs bagm d5JHg00mbEsB 9@ 989dBb, bogo
16 gobboggdado dogdmdols bérol 360dgbgeremgab wsizgomgost,
oG BHsdgool Jodo@m d5dHgBombEHsE0gGA0 JHogmds gBGe
Fo@ogoo.

9JL3mBoEo0l JgNMEOM ELE0bEs, GO bodgBom 0oy do
24-L5om0560 J0bH3JH0 HPdIOA@MbOl B0gmdsdHBogol, Gmym@a
@dmAsHMG0YE, Sbggy 3o 9® VHodgdl, 9356530 beOws-
256g0m5Agd0l 9@,

S3@0g0, higgbl Jog@ 0b goHGH® bo@a@gdamo (RIS00 oEE0bEs
oogmol bogdompe dspomo 35JHgtonbsdogg®o sdHogmds
B290ga0bol dogmdsdHa@ogdol ©s PBOM dgdow dobo ggeog@o
AHodgdols dodoGom.



59
Proc. Georgian Acad. Sci., Biol. Ser., 1999, vol. 25, N1-3,59-62.  ISSN 0321—156:5
© Megobari Publishing House

NON - SPECIFIC ADAPTATION RESPONSE (NAR) UNDER
PHYSICAL LOADS OF DIFFERENT LENGTH AGAINST THE
BACKGROUND OF RETICULAR FORMATION FUNCTIONAL

STATE CHANGES
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On the background of functional alteration of the reticular formation the
non-specific adaptive reactions were experimentally investigated in the
rats, during physical work of various duration. It was found that suppression
of the rostral adrenergic substrate in the reticular formation results in
elevation of physical load-induced stress. It is suggested that above
substrate plays an important role in adaptive abilities of the organism.

Key words: Reticular formation, Physical loads, Adrenergic substrate,
Adaptation, Rats

The studies of the functional state of sportsmen are closely interrelated with a
general biological problem of organism adaptation to physical activity factors. It is quite
regular that success in great sport very much depends upon the organism optimal
adaptation to stress factors such as extremal competitive and training loads.

In case of long and intensive physical loads, when organism brings adaptive
mechanisms into action for the stress effect realisation, some significant changes of
homeostasis take place and a special state of organism is developed, one of its features
being the reduction of immuno-biological resistibility. Some findings may be given here
infavour of the above assumption indicating a direct relation between mechanisms of
the stress response development and those of immune system.

The closiest anatomic and physiologic relations between the central controller of
homeo-stasis-hypothalamus and the brain stem non - specific activating system, i.e.
reticular formation (RF) give good reasons to assume that reticular structures may be
essential for the development of a stress response as well as for that of organism’s
immune - biological reactions.

Therefore, the evalution of NAR level under muscular activity against the
background of modulation of RF functional state is of major theoretical and practical
interest.
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As far as it is known the lyimphocite to segmented neutrophile ratio (LSNR) mdy
serve as one of the characteristics of NAR development. According to the conception
suggested, NAR gradation is established within the following values: activation response
(LSNR=0.51-0.69); trainy response (LSNR=0.34-0.50) and stress response
(LSNR=0.33 and below).

Based upon this assumption the dependance of NAR level has been studied
under conditions of the functional state activation of adrenergic substrate of rostral
reticular formation (ASRF).

The studies have been performed on a group of 140 white male rats of mixed
population weighing 184114 g. Physical loads were given according to the methods
being in common use (swimming in water, temperature 30 - 32°C, load - 6% of the
body mass).

To estimate dynamics of the parameter changes under study, the laboratory animals
were divided into 9 groups. Physical load lasted 15 minutes in the first group, in the
second group - 2 hours, in the third - 6 hours. In subsequent 6 groups physical load of
the same duration was given to the rats with preliminary activation or depression of the
functional state of ASRF through intramuscular injection of 0.04 mg/kg adrenaline or 2
mg/kg chlorpromasine. There were 3 control groups of animals: intact rats (n=8) and
therats in which the activation (n=12) and depression (n=12) of the ASRF was performed
in the resting state (i.e. no physical load).

The comparison of findings of all the groups with control groups animal indices
was done.

The reliability of the results was evaluated by Student’s ¢-criterion.

The background value of LSNR coefficient appeard to be 0.51+0.12. The
coefficient in question was 0,45+0,09 when adrenaline intramuscular injecting and -
0.50+0.04 when chlorpromasine administration at physiological rest. Such LSNR values
are considered to be a favourable background for revealing a high level efficiency and
they correspond to a training respouse zone [1].

A 15 min. physical load in unusual conditions caused the reduction of non-
specific adaptation respouse level, and the value of LSNR after its complection was
equal t0 0.42+0.08 (P<0.05). Physical load of the similar lengh with preliminary activation
of ASRF reduced the coefficient of LSNR as well and its value comprised 0.39+0.078
(P<0.05), but with depression of ASRF the value was 0.44+0.037 (P<0.001).

After completion of 2 hour physical load the reduction of LSNR coefficient was
revealed in all series under study. In groups where physical loads were given to animals
without preliminary injection, the level of NAR approached the lower limit of the training
response zone. In series where 2 hour physical load was given with functional changes
of ASRF, the value of LSNR coefficient was within the stress response zone. However,
reliable data differences while comparing the groups where not revealed.

Excessive physical load in unusual conditions reduced NAR level and the value
of LSNR coefficient after the excessive physical load completion was equal to
0.24£0.002 (P<0.001).

After the excessive physical load was completed in animals with preleminary
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activation of ASRF, the value of LSNR coefficient comprised 0.22 +0.03 (P<0J001s‘
P <0.05). The excessive physical load under conditions of ASRF depression caused
{he reduction of LSNR coefficient up to the value 0.15+0.02 (P<0.001; P <0.001).

As faras it has been seen from Table 1, the value of LSNR coefficiet was reduced
inall series of our studies irrespective of the length of physical load. This proves the
hypothesis that physical loads in unusual conditions serve as a stress stimulus. The level
of NAR organism is within the stress response zone after 2-hour physical load completion
against the background of the ASRF functional state changes. The excessive physical
load was defined to reduce significally the level of NAR in animals of all series. However,
LSNR coefficient reduction has been evidently shown in the series where animals were
subjected to physical load against the background of preliminary chlorpromasine
injection.

Thus, the functional state depression of ASRF increases the stress effect of physical
load upon organism. The conclusion has been made that ASRF is one of components,
which controls the adaptation abilities of organism under condition of physical loads.

Table 1
LSNR and NAR of Rats After Excessive Physical Load
in Condition of Functional State Changes (for abbreviation see text)

LSNR (avarage values+S.E. of the

The groups of animal mean)
NAR Response Zones
Activation| Training Stress

Intact (n=8) 0.51+0.12 — —

injection of adrenaline (n=12) 0 0.45+0.091 =
Intramuscular injection of chlorpromasine (n=12) — 0.50+0.033 —
15-min physical load(n=12) — 0.42+0.080 —
2-hour physical load (n=12) — 0.35+0.060 —
6-hours physical load (n=12) — = 0.24+0.020
15-min physical load with adrenaline injection (n=12)|  __ 0.3940.078 ;
2-hour physical load with adrenaline injection (n=12) = = 0.3340.057
6-hour physical load with adrenaline injection (n=12) L =0 0. 22;0 022
15-min physical load with i.m. chlorpromasine _ 0.4440.037
injection (n=12) = ; =
2-hour physical load with i.m. chlorpromasine . Lo
injection (n=12) o 0.31.0.034
6-hour physical load with im. chlorpromasine| 0.15:0.024

injection (n=12)
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The organism’s non-specific adaptation reaction was determined in the
albino rats on the background of the peripheral autonomous nervous
system’s functional state ion during imal physical loads. It was
shown that paripheral part of sympathetic and parasympathetic autonomous
nervous system plays a key role in the organism’s adaptive regulatory
complex system, in conditions of physical loads.

Key words: Autonomous nervous system, Adaptation, Physical loads, Stress,
Rats

There is no doubt today that physical loads serve as stress factors. The central
nervous system, as the main system controlling organism, is considered to be prominent
inadaptation of organism to stress effects. However, the final pulse realisation originating
from central structures to effectory links of adaptation functional system is accomplished
mainly by Autonomic Nervous System (ANS).

On this basis, it is of great theoretical and practical interest to evaluate the level of
non-specific adaptation response (NAR) under the effect of excessive physical loads
upon organism against the background of the functional state modulation of the ANS.

As far as it is known, one of the signs of NAR development is the coefficient of
lymphocyte to segmented neutrophyle ratio (LSNR ). According to the conception
proposed, NAR gradation is established as follows: activation response (LSNR =0.51
-0.69), training response (0.34 —0.50) and stress response (0.33 and below ) [1].

Taking into account the above values, it has been studied the dependence of
dynamics of organism’s NAR level under an excessive physical load against the
background of inhibition of sympathetic and parasympathetic innervation.

0M0935
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Studies were carried out in 68 adult albino rats of mixed populatiof (malgs) |
weighing 194+ 12 gr. standardized by a feeding factor. Physical load was given to the
rats “ up to overflowing”, comprising 5.57 £ 0.13 hours by methods being in common
use (swimming in water under 30 ~32°C with load amounted to 6% of the body mass).
They were divided into 3 groups. In the first group NAR level was estimated under a
momentaneous excessive physical load, in the second and third groups - under a
momentaneous excessive physical load giving against the background of depressed
sympathetic and parasymphatetic innervation. The functional state change of peripheral
autonomic channels was performed by intramuscular injection of 1 mg atropine or 1
mg ergotamine.

In control groups the level of NAR was defined in intact animals as well as in
animals subjected to atropine and ergotamine injection at physiological rest. Rel iability
of the results obtained was evaluated according to the Student’s ¢-criterion.

Findings of all above mentioned groups were compared with indices of intact
animals. A data comparative analysis of animals was done additionally after completion
of excessive physical load and of those subjected to excessive physical load against the
background of the functional state changes of sympathetic (group 2) and parasympathetic
(group 3) parts of ANS. Summarised results of the studies are given in Table 1.

64

Table 1
The average values (mean +S.E.) of NAR under different experimental
Conditions (see text for details)

Intact Physical | Atropine — [Ergotamine
Response Zones| animals | Atropine |Ergotamine| load physical | —physical
load load

activation|0.51£0.12| — e = = il
NAR| training | —  |0.49£0.16| 0.48+0.07 | — s =

stress — S S 0.24%0.02|0.23£0.054 | 0.160.024

A background value of LSNR coefficient in intact animals has appeared to be
0.51+0.12. The coefficient in question was equal to 0.49+0.16 (P>0.05) when
intramuscular injecting of atropine at physiological rest. Ergotamine intramuscular injection
showed the coefficient to be 0.48+0.07 (P>0.05). Such values are considered to be a
favorable background for manifesting a high-level working capacity and they correspond
to the training response zone.

An excessive physical load in unusual conditions caused the level of NAR to be
reduced and after its completion the value of LSNR coefficient was equal to 0.24+0.002
(P<0.001). It came up to 0.23+0.54 after the excessive physical load being completed
against the background of preliminary depression of parasympathetic part of ANS.
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When depressing the sympathetic innervation the excessive physical load caused LSNR .
coefficient to be decreased to 0.16+0.024 (P<0.001). ot

As far as Table 1 has shown, the value of LSNR coefficient was reduced under
excessive physical load in all series of the investigation. This indicates that NAR level of
organism was in the zone of a stress response. However, it appeared that NAR level
reduction upon depression of sympathetic innervation by ergotamine intramuscular
injection was expressed more significantly, and LSNR coefficient in animals of this
series was reliably different from that of the first and second groups.

On the basis of the given studies the conclusion has been made that the excessive
physical load in unusual conditions (beinga stress stimulus ) causes NAR level reduction
and its identifying value can be found within the stress response zone. The same was
revealed after completion of the excessive physical load in unusual conditions against
the background of preliminary changes of the functional state of ANS.

In general the results allow to conclude that sympathetic and parasympathetic
parts of ANS are the links of a complex system, which controls the adaptation capabilities
of organism under physical load.
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Experiments carried out in sportsmen have shown that there is a reliable
correlation between decrease of adaptive abilities of the organism and
intensity and duration of physical loads (stress).

Key words: Sportsmen, Adaptation, Physical load, Lymphocytes, Stress

The volume of competition and training loads at the current stage of sports
development essentially approaches the level of utmost possibilities of a human organism.
Inthis connection the functional state of a sportsman at its so-called of “peak of athletic
fitness” may, apparently, be considered as a variety of a stress state.

There are alot of facts at present indicating that with the growth of training extent
the sensitivity of a sportsman’s organism to various pathogenic effects increases [1,4,5].
This may reasonably assume that a high training extent is a particular state, one of
characterics of that is reduction in immunobiological resistance of organism [1,4,5].

The urgency of the given investigation is estimated by the fact that there is no
integral index available in sports medicine, which is able to reflect dynamics of a
sportsman’s functional state during training processes. If non-specific adaptation response
is considered to prevent pathology development (i.e. to keep health in its wide sense),
one may assume that the values expressing different stages of a general adaptation
syndrome (GAS) may be used (at the first approach) as index sought for.

As far as it known, the factor of lymphocytes-segmented neutrophiles ratio
(LSNR) may serve as one of the features of non-specific adaptation response [2].
According to the conception proposed, the gradation of non-specific adaptation
response is established within the following values: activation response (LSNR=0.51-
0.69); training response (LSNR=0.34-0.50) and stress response (LSNR=0,33 and
lower) [2].

Based upon these data, in the given work the level of NAR during physical
loading of different length in unusual conditions was studied.
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12 male athletes of the average skill (age 17.3+0.4) being in the tranisitional’
period of training, took part in the studies. Physical load with a critical power “to
overflowing™ was given to the sportsmen using a cycle-ergometer of “Monarch”
Company. A mean working time under load was 4.8+1.1 min.

In parallels, tests were carried out on 36 puberty white rats of mixed population
with mass 191+11 grams, standardized by a feeding factor. Physical loads were given
to the rats by the method of swimming in water under 30-32C with load amounted to 6
% of the body weight. For estimating the dynamics of the ratio changes under study, the
animals were divided into 3 groups: physical load was given during 15 minutes in the
first group; in the second group the length of physical load comprised 2 hours, in the
third group - "up to overflowing” which averaged 5 h.50 min.+18 min. In the later
group the factor of LSNR was estimated in a recovery period (passive relaxation) as
well in 1,2,3 - 6 hours after completion of maximum physical load.

The obtained initial values of LSNR in athletes comprised 0.58+0.16, in
laboratory animals - 0.51+1.0. Such values are considered to be a favourable
background for manifestation of a high - level physical efficiency and they correspond
to an activation response zone [2,3] (Table 1).

Table 1
Dynamics of LSNR factor changes at different levels of physical load.
Zones of [Background Physical Toad
NAR
Critical | 15 min. [ Zhours | 6 hours
Power
Sportsmen | Activation
= ini +
(n=12) T;almng 0.58+0.16 0.44+0.04
tress
Laboratory [ Activation
animals Training [0.51%0.10 & »
(n=36) Stiade 0.4240.08 10.3520.07 ) , 10

A momentaneous physical load “up to over flowing” given to the sportsmen
caused reduction in LSNR factor by 24.1%. The same was recognised in rats after
completion of 15 min. physical loading in unusual conditions; reduction in LSNR factor
came up to 17.6%. In both cases the value of LSNR showed the organism to be in a
training response zone.

After completion of 2 hour physical load in unusual conditions reduction in LSNR
factor amounted to 31.3% and corresponded to the lower limit of the training response
zone, i.e. prestressed state of organism.

After completion of single maximum physical load given to the animals, the value
of LSNR was reduced by 52.9% which was specific to a stress response according to
data [2] and was estimated as a pathologic state.

Thus, the studies carried out have established a reliable (P<0.05) correlation
between reduction of adaptation possibilities of organism and intensity and length of
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physical loads in unusual conditions. It should be noted that even after completior of gs0=1
hour recovery period under conditions of passive relaxation, LSNR factor didn‘t tend
toincrease, i.e. a stress response continued even without a stress stimulus.

However, in our opinion, a low index of LSNR after completion of maximal
physical load can’t be considered as a pathological symptom, but rather it should be
estimated as a sign of reduction in immune reactivity of organism which may be resulted
indevelopment of pathologic processes. The results obtained enable us to set a problem
concerning the expediency of developing and carrying out some special measures to
strengthen the immune system of sportsmen being in the state of high - level training.
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Our investigations confirmed that the women with early menopause have
dyslipidemia at young age, which is a high risk factor for coronary heart
disease. Psychosocial factors, personality peculiarities and psychoadaptation
play certain role in ) of early

Key words: Psycho-social factors, Lipid metabolism, Menopause.

The problems, concerned with menopause in women, are encountered in
many countries of the world [3, 4, 8, 9, 11, 27, 35, 37, 40].

Menopause might be defined as a developmental process in a life cycle,
when women are becoming adjusted to the biological, social and psychological
changes, which accompany ovarian failure and cessation of menses.

As tendency to early menopause became more frequent in women of our
country, we aimed to study: 1.The influence of psychosocial factors and the im-
portance of personality peculiarities in early menopause formation; 2.Lipid me-
tabolism indices in women with early menopause: — serum cholesterol as a
risk factor for coronary heart disease and high — density lipoprotein cholesterol as
an antiatherosclerotic factor.

For this purpose it was carried out a complex psychological study and blood
lipids characteristic among 52 female with early menopause, aged 30-43 (I group),
and 30 female of the same age without menopause (II group — control).

The method of Fixed Set by D.Uznadze was used in our psychological
study. In his scientific works Uznadze had studied those aspects of set, which
allow understanding and explaining the nature of an individual’s mental activity.
D.Uznadze had created the general psychological theory of set, which changes
unilateral views about human psyche. According to this theory set is an integral
psychophysical state of an individual [18, 20, 25, 29].

In our complex psychological investigation MMPI (Minnesota Multiphasic
Personality Inventory), which is one the popular methods of psychometry, was
used as well.
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In our study special attention was paid to filling of a psychosocial dqé;‘ﬁﬁmﬁ 5
naire, which gives detailed information about an individual’s development, fam-
ily and interpersonal relations, psychic trauma history and premorbid character-
istics.

The analysis of the data received by Set method study has shown that among
women with early menopause prevailed static (40,9 %) and variable (36,4 %) set
types, and only 22,7 % was dynamic set type, while most women without meno-
pause were of dynamic set type (65,7 %) and only 14,3 % of such women had
static set type and 20 % had variable set type.

According to the MMPI, most women without menopause had almost all
scale indices in norm, while most women (65,9 %) with early menopause, had
significantly higher scores on depression and hypochondria scales.

Thus, summarizing the received data, we can conclude, that most women
with early menopause are characterized by difficulties in adaptation to the envi-
ronment, deep and heavy internal conflicts, negative emotions, egocentrism, la-
tent aggression, sensitiveness, autoaggression, pessimism, autistic emotions, apa-
thy and hypochondria, which are limiting interpersonal relations and individual’s
activities.

Psychosocial investigations revealed, that most women with early meno-
pause had histories of stresses in childhood: death or illness of a loved person,
divorce of parents, conflicts in the families, oppressive influence of their parents
on them. A single parent (mostly mothers) often raised such women. Hence, psy-
chic status of the women with early menopause is somehow related to the type of
care for them in childhood, casual emotional stresses, emotional atmosphere in
the family, and parents’ characters.

Women with early menopause often mentioned, that before the beginning
of menopause they had psychic stresses: conflicts with relatives — 20,4 %; death
or serious illness of a loved person — 22,7 %; conflicts at a job — 15,9 %; 31,8 %
of these women were experiencing unconscious psychic traumas; in particular,
dissatisfaction with family relationships, job, profession.

Thus, disharmony of personality structure may play a certain role in early
menopause formation. It seems that women with psychoadaptation disorders are
predisposed to early menopause, especially in case of psychic trauma at the men-
tioned age.

It is well known that the age difference (7-15 year) between men and women
for CHD is due to cardioprotective action of female hormones [4, 5, 10, 16, 22].

Many studies have shown, that estrogens affect lipid metabolism, blood
coagulation and arterial vessels [6, 7, 15, 23, 26, 30, 34, 38]. Besides estrogens
act as antioxidant, Ca-antagonist, (2-inhibitors and can lessen insulin resistance
[17, 24,31, 32, 36].
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Many studies have reported that menopause is accompanied by chanJg‘es 0f U134
lipid profile, in particular, the increase of total cholesterol, low-density lipopro-
tein (LDL) cholesterol, triglycerides and lipoprotein (a), and decrease of high-
density lipoprotein (HDL) cholesterol [7, 15, 23, 28, 30, 39].

In blood taken from vein of a women 12 hours of fasting, lipids were mea-
sured according to the international standards, using spectrophotometer “LOMO
-SF46” and BIOLABO (France) reagents.

The data obtained show that total cholesterol in the first group was 6.26
and in the control group 4.77, HDL cholesterol I group was 0.88 and in the con-
trol group 1.91.

As the above data show, women with early menopause have dyslipidemia,
which is a high risk factor for CHD. If we review these two studies, conducted in
different directions, we can conclude, that psychosocial factors play a certain role
in development of early menopause, and deficit of female hormones results in
lipid metabolism changes.

Itis very interesting how many psychosocial factors and personality pecu-
liarities influence lipid metabolism. Importance of an individual’s psychological
profile in pathogenesis of CHD and hypertension is subject of active discussion.
Many authors think, risk of these diseases increases in case of certain behavioral
and characteristic of peculiarities of an individual [2, 12-14, 19, 21, 33]. The
mechanisms are not perfect and studied enough. It requires further investiga-
tions. Until more precise data is available, we recommend to identify high-risk
groups of women and to take preventive measures.
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Experimentally was shown that in the brains of the alcoholized (for 60 days)
rats the rise of arginine and aspartic acid volume is evident; Decrease of the
glutamate-stimulated nitrogene oxide synthesis was found as well;
Simmultaneously with these processes increase of the Mo+ EPR signal was
observed, which indicates an activation of xanthine oxidase. In a course of
the withdrawal period the volume of the excitatory amino acids decreased,
whereas production of the glutamate-stimulated NO increased. Plaferon-
LB, its active peptide fraction P6, and hepato-protecti b Metadoxyl
determined a correction of the amino acids boli This was
by normalization of nitrogene oxide metabolism and decrease of xanthine
oxidase activity. Insofar all the tree above preparations exert an inhibitory
influence on the NMDA-glutamate receptors, suggestion was made that the
NMDA antagonists may be used in pharmacological treatment of the absti-
nence syndrome.

Key words: Alcoholism, NMDA-glutamate receptors, NMDA antagonists, Absti-
nence, Nitrogene oxide, Pharmacology

Although alcoholism is considered as one of the commonest pathologies
in the modern humankind, neurobiologic mechanisms of its clinical manifesta-
tions still remain obscure [12]. Ethanol acts on several neurotransmitters’ recep-
tor systems of the brain, among which the most important are considered to be
the g-aminobutyric acid (GABA)- and glutamic acid receptors [8]. Ethyl alcohol
determines inhibition of the NMDA-glutamate receptors, which results in ham-
pering of the glutamatergic neurotransmission and ensuing slowing down of ex-
citatory neurotransmission in the certain brain regions [6]. Long-lasting action of
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ethanol produces oversensitization and up-regulation of the above reqé[qjtﬁﬁ ‘ajl}{
their number in synaptic membranes increases many-fold [4]. It is suggested that
the above alterations determine development of physical dependence towards
ethanol, euphoria, decrease of cognitive function of the brain, formation of the
Wernike-Korsakoff’s syndrome, cerebellar degeneration, cortical atrophy and
formation of susceptibility to alcohol in the fetus [2].

Pharmacological intervention in the alcoholism treatment is based mainly
on the modulation of the GABA-receptors [5]. In the last years successful clini-
cal evaluation of the NMDA-glutamate receptor antagonists is carried out. These
substances constitute the structural analogues of glutamic acid [13]. They signifi-
cantly decrease relaxation, prolong the abstinence period and relieve its clinical
manifestations [11].

The pilot studies have shown that medicinal preparation Plaferon-LB (Prod-
uct of Institute of Biotechnology, Georgian Academy of Sciences, Tbilisi) has an
antagonistic properties towards the NMDA-glutamate receptors. Proceeding from
this finding the active peptide fraction with molecular weight of 6000-8000 Da
(P6) was isolated and purified from the above preparation. With an aim to obtain
the fraction a primary liquid mass of Plaferon was passed on the 10 kDa-catching
ultrafilters, filtrate was then applied on the G-10 Sephadex gel column to desali-
nate as well as to partially purify the substance. Farther the fraction obtained was
acidified (pH-2.7) and impurities were separated from the mass with the Sep-pak
C, g cartridges. The liquid output mass was lyophilized and thus made ready for
the farther investigations. Standardization of the preparation was performed in a
simple isokratic regime by the high-pressure liquid chromatography on the Nova-
pak C;g column with methanol (60%)hexanesulfonate (0.005%), in a specially
designed conditions.

It was established earlier that Plaferon has a well-expressed biological ac-
tivity in the cases of various functional disorders of the brain. Plaferon’s
neuroprotective action was shown in the model of photo-chemically induced brain
infarction [7], when, as compared with control, it dramatically decreased the area
of locally induced cortical lesion and promoted normalization of the capillary
system and blood-flow in the same area. Investigation carried out in treatment of
the neurosurgical patients has shown that the whole preparation exerts strong
neurotropic influence and determines an optimizing effect [10]. The above ef-
fects are characterized with antitoxic, antiinflammatory action and with sharp
redistribution of the neurohormonal content of the brain, producing thus an obvi-
ous improvement in the heavy neuro-resuscitation conditions.

Considering partly all the above-mentioned data, objective of the present
investigation was influence of Plaferon-LB and its antiglutamate fraction on the
alcohol-loaded and abstinent rats’ organism and comparison of these influences
with action of the hepato-protective antialcohol preparation - Metadoxyl, which
is a chemical analogue of glutamic acid.
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Experiments were carried out in the adult albino rats. One group of animals
(Group 1) for 60 days instead of water were given 20% ethanol solution (ALC-
rats). Following 1-3 days after the alcohol withdrawal they developed an absti-
nence syndrome, which was tested according to the typical autonomous disor-
ders (ABST-rats).In the rats of groups II, IIl and IV alcoholization was performed,
respectively, on the background of Plaferon-LB (20 mg), p6 peptide (10 mg), and
Metadoxyl (2 mg) daily administration. The rats were sacrificed via quick de-
capitation. The brain, liver and the blood were kept frozen in liquid nitrogen until
the following analysis.

The amino acids analysis was performed after the PITC-derivatization on
the Pico-Tag Analyzer (Waters, USA). Volume of the nitrogen oxide was deter-
mined after incubation of the synaptic membranes with arginine. The incubation
medium contained 2 mM/1 arginine; 50 mM/I Tris-HCI, pH-7.4; 2 mM/I NADPH
(Basal formation of the nitrogen oxide). In the respective experiments into the
incubation medium were added 1.5 mM/I glutamic acid and 1.5 mM/I glycine
(NMDA -receptor-stimulated biosynthesis of the nitrogen oxide). Following in-
cubation (20 min, 25°C), 10% trichloroacetic acid was added into the samples.
After centrifugation the nitrogen oxide was determined in the supernatant fol-
lowing the staining with the Gris reagent [3]. Recording of the electroparamagnetic
signal was made on the EPR-spectrophotometer (EP-6, Russia). Volume of the
blood glucose and g-glutamyltransferase was evaluated with the EPA test-kits.

RESULTS AND DISCUSSION

Experiments have shown that the volume of glutamate in the ALC-rats
brain did not change tangibly, while in the ABST-rats it decreased significantly
(Table 1). In the rats, which were given Plaferon-LB, decrease of the glutamate
volume was found in the ALC-rats too, whereas during abstinence the concentra-
tion of this amino acid was even increased. The same effect was induced by the
P6 fraction - its action on the alcohol-loaded rats induced decrease of glutamate
and in the ABST-rats - increase of the amino acid.

Volume of the other excitatory neurotransmitter - aspartate - in the ALC-
rats’ brain increased against the controls, while in the ABST-rats it decreased. On
the background of Plaferon-LB and P6 fraction administration aspartate volume
in the ALC-rats decreased, while in the alcohol withdrawal period (especially
after the P6 action) - it increased (Table 1). Similar of Plaferon-LB and peptide
preparations’ effects were observed in a case of chronic administration of
Metadoxyl as well. This preparation in the ALC-rats elicited decrease of the both
excitatory neurotransmitters and in the ABST-rats it induced their normalization.

The foregoing data certify that Metadoxyl, Plaferon-LB and P6 peptide act
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as typical NMDA-receptor blockators, effects of which are directed tc;xiz;;ﬁi&hu@
hancement of ethanol influences. Because ethyl alcohol by itself is a non-com-
petitive inhibitor of the NMDA-receptors, it could be supposed that chronic ad-
ministration of the above substances enhance effect of ethanol and, as a result,
volume of the excitatory neurotransmitters decreases in a compensatory mode,
while sensitivity of the NMDA-receptors increases (up-regulation). So far as the
above shifts are the major etiologic factors of the abstinence syndrome formation
[12], we suggest that clinical application of Plaferon-LB, its active peptide, and
Metadoxyl, on the background of the alcohol action, is not recommended. How-
ever, because these preparations increase the volume of excitatory neurotrans-
mitters during the abstinence period, which inevitably entails the NMDA-recep-
tors’ normalization (down-regulation), one can suggest that their efficiency may
be revealed in relieving of clinical manifestations of the abstinence syndrome.
In the ALC-rats, as compared to the controls, content of arginine was in-
creased, while in the withdrawal period it was decreased (Table 1). Unlike

Table 1
Quantitative alterations of amino acids in the rat brain during alcohol loading
and alcohol withdrawal, in a course of action of Metadoxyl,
Plaferon-LB, and P6 fraction.
‘Animal group

Amino | ALC [ALC+ | ALC+ | ALC+ | ABST [ABST+[ABST+[ABST+ NORM]|

acids MET |PL-LB| P6 MET |PL-LB| P6
075%

ASP s 0.14+0.03]0.39+0.08{0.45+0.09| 0.42+0.08 [0.67+0.050.28+0.04|1.24+0.25/0.28+0.05|
0667

GLU 008 |I"1140.02/0.08+0.01/0.27:0.06| 0.02+0.003 0.0240.0310.25+0.05 1.06+0.29)0.78+0.09)
77T

ARG e 0.26+0.04/0.99+0.18{0.54+0.07| 0.69+0.12 |1.69+0.07|1.21+0.32/5.90+1.10| 1.15+0.23)

The figures presented are mean+S.E.M. of the tree experiments, nM/g of the tissue.

Metadoxyl and P6, which decreased amount of arginine in the ALC-rats, Plaferon-
LB did not change amount of this amino acid in the brain. On the other hand each
of the three preparations elicited an increase of arginine in the ABST-rats, which
shows that they induce decrease of the arginine metabolism. If one bears in mind
that the main metabolite of arginine is the nitrogen oxide (NO), it could be sug-
gested that Metadoxyl, Plaferon-LB and P6 induce an elevation of the nitrogen
oxide production in the alcohol-loaded rat’s brain, while in the withdrawal period
they decrease its production. Because the nitrogen oxide is an adaptive-compen-
satory retro-messenger, it should not be excluded that on the background of the
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maintenance is improved, while during the alcohol intake, on the contrary, the
deterioration is the case.

Considering that the NO-synthase is the NMDA-glutamate receptor-bound
enzyme [3], in the next series of experiments activity of this enzyme was evalu-
ated in the rat brain during its loading with alcohol and during development of
the abstinence syndrome. It was found that whereas in the control (NOR-rats) a
10-fold increase of the glutamate-stimulating NO synthesis is observed, in the
ALC-rats such an activity was not recorded at all, while in the withdrawal period
the normalization of the process is evident (Table 2). On the background of

Table 2
The NO biosynthesis intensity in the rats’ brain synaptic membranes, during
alcohol loading and alcohol withdrawal,in a course of action of Metadoxyl,
Plaferon-LB, and P6 fraction.

Velocity of NO production (UM/mg/15 min)

Animal group -GLU +GLU

NOR 0.050+0.12 0.520+0.162%
ALC 0.047+0.030 0.052+0.077
ALC+PL-LB 0.420+0.095* 1.530+0.185%
ALC+P6 0.053+0.014 0.055+0.015
ALC+MET 0.940+0.145% 0.950+0.180*
ABST 0.052+0.014 0.470+0.125%
ABST+PL-LB 0.070+0.027 0.075+0.040
ABST+P6 0.650+0.160* 0.675+0.240%
ABST+MET 0.975+0.275% 0.988+0.260%*

The figures presented are mean+S.E.M. of the tree experiments; ¥P<0.05.

Plaferon-LB chronic administration in the ALC-rats restoration of the glutamate-
stimulating NO-synthase activity was observed (the basal production of NO was
increased in such a case, as well), while in the ABST-rats this activity decreased.
Chronic administration of P6 elicited inhibition of the glutamate-stimulating NO
synthesis in the ALC-rats (desensitization of the NMDA-receptors), while in a
withdrawal period intensive synthesis of basal NO only was observed. Metadoxyl,
in the both cases, abolished the glutamate-stimulating activity altogether, but in-
creased the basal NO synthesis.

The data obtained show that in a course of alcoholization a desensitization of the
NMDA -receptors does occur, which is certified by decrease of the glutamate-stimu-
lating NO biosynthesis. It should be noted as well that during the abstinence an ethanol
intake produces restoration of the glutamate-stimulating activity, which points at
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resensitization of the NMDA -receptors. Treatment of the rats with Plaferonﬂéie‘imiﬁms 5
an up-regulation of the above receptors in the ALC-rats, and their desensitization ina
withdrawal process, which, once again, certifies for the preparation potency in relieving
clinical manifestations of the abstinence syndrome. Unlike Plaferon-LB, Metadoxy!
and P6 fraction in all the cases induce a desensitization of the NMDA-receptors, which
speaks in favor of their high pharmacological potency in both alcoholization and with-
drawal period. It should be noted as well that both of these preparations increase basal
NO synthesis, which indicates engagement of the brain adaptive-compensatory mecha-
nisms and elevation of the metabolic maintenance of the brain.

Therefore, in the process of alcoholization Plaferon-LB decreases amount of the
brain main excitatory neurotransmitters - glutamate and aspartate, does not affect the
basal metabolism of arginine, but determines increase of glutamate-stimulated nitrogen
oxide amount. At the stage of the abstinence syndrome development Plaferon-LB elic-
its decrease of glutamate, increase of arginine, and reduction of the glutamate-stimu-
lated NO biosynthesis. These changes, ina course of withdrawal process, indicate a
desensitization of the NMDA-glutamate receptors, which points at the antiabstinence
potency of the preparation.

The P6 preparation elicited decrease of the excitatory amino acids and argi-
nine in the ALC-rats, as a result of which the sensitivity of the NMDA-receptors
to glutamate increased and, hence, the small amounts of the nitrogen oxide were
produced. In the withdrawal period P6 elicited increase of glutamate and arginine
amount and, as in the case with Plaferon-LB, determined the NMDA-glutamate
receptors’ desensitization.

Metadoxyl elicited increase of the excitatory amino acids and arginine con-
centration in the ALC-rats, as a result of which a desensitization of the NMDA-
glutamate receptors is probable. In a presence of this preparation in the ABST-
rats the normalization of glutamate and aspartate does occur, although, according
to the glutamate-stimulated NO biosynthesis, the NMDA-receptors’ activity re-
mains decreased.

In the next series of experiments alterations of the paramagnetic centers in
the rat’s brain and liver were investigated, in the periods of alcoholization and
withdrawal syndrome development. Firstly it was found that alcohol administra-
tion and alcohol withdrawal induced decrease of the mitochondrial Fe-S signal in
the brain, which points at deceleration of electrons’ transport at the
NADH:ubiquinone-oxydoreductase site. Interestingly, none of the investigated
preparations induced the respiration chain restoration at this site during alcohol-
ization; However, in the withdrawal period Metadoxyl, Plaferon-LB, and its pep-
tide fraction determined the NADH:ubiquinone-oxydoreductase signal correction, which
points at normalization of the respiration chain (Table 3 and Table 4). Unlike the brain,
in the liver all the three pharmacological agents restored the electron transport system
even in the alcoholization process, which speaks in favor of their hepato-protective
property.

As a result of alcoholization and development of the abstinence syndrome,
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also increase of the paramagnetic signal of the Mn2+-containing complexes w;s};‘i;u 0343
served in both liver and nervous tissue (Table 3 and Table 4). Such a signal points at the
lesion of the membrane integrity, which may be due to the A2 phospholipase activation
and initiation of the lipoperoxidation processes. Influence of Metadoxyl, Plaferon-LB,
and P6 on the correction of this signal in the brain in a course of alcoholization is weakly
displayed, but they significantly improve these indices in the withdrawal period. It is
important to note as well that in the liver all these preparations show membrane-
protective property only and decrease an intensity of the MnZ+-containing complexes’

Table 3
Alterations of the EPR-spectra in the rats’ brain during alcohol loading and
alcohol withdrawal, in a course of action of Metadoxyl, Plaferon-LB,
and P6 fraction

Electric paramagnetic resonance specira
Anisiial Free radical FeS MnZ*-complex  Mo%*-complex
group g=2.00 g=1.94 £=2.032 g=2.14 =197

1 AH(Hs)

NOR 2505 TZB13 (7018 65305 T5%05
ALC 108+1.3%  [8240.8%  [68+1.4%  [102+18%  [117+1.8%  [0.0+1.9%
ALC+PL-LB |16.5+1.5% 11.3+1.2 10.4+1.9 16.6+0.4% 9.3+42.1%
ALC+P6  [125+1.2%  [118+1.1  [102+1.6%  [41+11%  [83+11
ALCH+MET [125+1.6%  [9.1+1.4 74+12%  [4240.6%  [10241.9% (32408
ABST 06109 [92+12  [63+L1%  |67412¢  [122024%  |61+L6*
ABST+PL- [23.7+38%  [124+18  [153+17  [65+1.1 6.3+0.9
LB 152¢2.4% (123419 (128421 (23407 52407
ABST+P6  [10.5+21 (110422 [BI+L1*  [45+05 81409
ABST+MET

Figures represent mean 1 mm/mg+S.E.M., out of the three experiments; ¥P<0.05

paramagnetic signal during both alcoholization and withdrawal periods.
Investigations have confirmed that one of the sources of destructive free radical
is xanthine oxidase. It was found that in the brains of the ALC- and ABST-rats the
Mo5+ paramagnetic signal did not increase noticeably, while under the influence of
pharmacological preparations, especially Plaferon-LB and P6, its intensity decreased
dramatically. Because xanthine oxidase is the main generator of the superoxide radical,
activation of which determines an initiation of the neurodegenerative processes [9],
decrease of the Mo3+ signal speaks in favor of the neuroprotective properties of the



84

preparations under study. 45

Emerging of the g=2.032 signal in the ALC- and ABST-rats should be noted
as well, which testifies to the inactivated superoxide dismutase production.
Plaferon-LB, its peptide fraction, and Metadoxyl induced decrease of the signal
intensity in the liver (Table 4), which once more corroborates a hepato-protective
property of these substances.

Finally, our experiments have shown that the blood glucose concentration does
not increase in the withdrawal period. Metadoxyl, Plaferon-LB, and P6 induce eleva-
tion of the glucose concentration in the blood plasma in both withdrawal and alcohol-
ization periods (Table 5). It should be noted also that, unlike the ABST-rats, in the
ALC-rats’ blood plasma the g-glutamyltransferase activity was increased as well. Ac-
tivity of the above indicative enzyme decreases significantly after the animals’ treatment
with Metadoxyl, but does not change under the Plaferon-LB and P6 influence (Table

Table 4
Alterations of intensity of the g-spectra in the rats’ liver during alcohol load-
ing and alcohol withdrawal, in a course of action of Metadoxyl,
Plaferon-LB, and P6 fraction

[Animal™ [Electric paramagnetic resonance specira T
group Free radical FeS MnZ*-complex  Mo3*-complex
2=2.00 g=1.94  g=2.032 g=2.14 g=197
1 AH(Hs)
NOR B2335  [IZB+13 270838 | 5505 9307
ALC 30833 05+08%  |I14rlar (22418 [81:08%  [6.0+1.9%
ALCHPL-LB (223+15% 103412 [304449  [24004% 53411 6.1+1.1%
ALC+P6 20.4+1.2% 13.0+41.1 24.2+1.6 3.040.7% 5.3+1.1 4.3+1.5
ALCAHMET (30.1+26  [118+1.4  [25.141.2¢  [60+1.6%  [55+19 4.5+0.8%
ABST 15241.9% 19.241.2%  90+1.1%  [2141.2%  [129424%  [6.5+1.6%
ABST+PL-  |41.7468% 124418 [27.3+1.7  [50+11%  [83+1.9%  [45+14%
LB 18.2+1.4% 123419 20.8+2.1% 3.9+0.7% 3.240.7% 1.6+0.6
ABST+PG  [135+23% (119422 [265+21  [36+05%  [3.1406%  |40+0.9%
ABST+MET

Figures represent mean 1 mm/mg+S.E.M., out of the three experiments; *P<0.05

5). Inthe withdrawal period all the three preparations induced much faster decrease of
the g-glutamyltransferase activity, which suggests that their action intensifies the repara-
tion processes in the liver.



Table
Volume of glucose and g-glutamyltransferase (GGT) in the rats’ blood
plasma during alcohol loading and alcohol withdrawal, in a course of action
of Metadoxyl, Plaferon-LB, and P6 fraction

JIULEER]

Animal group Glucose, GGT,
mg% unit/l
NOR 6734095 &
ALC 8.40+1.80%* 34475
ALC+PL-LB 9.94+1.75%* 39_+_7*
ALC+P6 9.37+1.70%* 38:9*
ALC+MET 9.62+2.10%* 19+4%
ABST 6.67+1.20 23+5%
ABST+PL-LB 7.35+1.45 1143*
ABST+P6 9.17+1.78%* 942%
ABST+MET 8.32i1.67** 5+1

Figures represent mean+S.E.M., out of the three experiments; *P<0.05; **P>0.05.
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ALTERATION OF THE LYMPHOCYTES’ PROLIFERATIVE ACTIV-
ITY IN VITRO, UNDER INFLUENCE OF PLAFERON-LB
FRACTIONS

G.Kharebava, I.Pantsulaya, T.Chikovani, N.Cheishvili, V.Bakhutashvili
Institute of Medical Biotechnology, Georgian Academy of Sciences, Thilisi
Accepted 15.03.1999

Immunologically active fractions of Plaferon-LB and their influence on
the functional activity of the mononuclear cells (MNC) in the lympho-
cytes’ blast-transformation reactions were investigated. Lymphocyte pro-
liferation rate was defined by tetrazolium-based colorimetric MTT as-
say. It was shown that Fraction III of Plaferon-LB, as the whole prepara-
tion, inhibited proliferative activity of the stimulated mononuclear cells.
Plaferon-LB contains the other fraction (Fraction II) with different stimu-
lating effect on the cell proliferation. Thus, Fractions II and III contain
immunologically active substances, which determine Plaferon-LB’s
immunomudulatory effect.

Key words: Placenta, Plaferon-LB, Cell proliferation

Plaferon-LB is a peptide preparation obtained from the amniotic membranes of
placenta. Biologically active endogenic substances of Plaferon-LB are responsible for
various physiological effects of the preparation [3, 5, 6, 7]. Plaferon-LB’s
immunomodulatory activity was shown in in vitro and in vivo studies. It was shown to
increase the total amount of the lymphocytes and improve impaired balance of CD4+
and CD8+ phenotype of cells in the cases of immunodefficiency [2, 4]. An
immunomodulatory activity is also characteristic of Plaferon - precursor preparation of
Plaferon-LB [1, 8]. It was shown that Plaferon and Plaferon-LB inhibit functional ac-
tivity of the MNC and proteinkinase C activity in these cells. This confirms a 76 sup-
position that both of these preparations contain the same immunologically active sub-
stances [1].

The aim of our work was isolation of immunologically active substances from
Plaferon-LB. Immunologically active fractions of Plaferon-LB and their influence on
the functional activity of the MNC in the lymphocytes’ blast-transformation reactions
were investigated.
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MATERIAL AND METHODS iy

Fractionation of Plaferon-LB was executed by means of Sephadex G-10 gel
chromatography. Distilled water was used as an eluent. The flow rate of eluent was 1
mm/min. Optical density was detected at 220 nm wave length by Waters-484.

The lymphocyte proliferation rate was assessed by tetrazolium-based colorimet-
ric MTT assay. The suspension of the healthy donors” MNC at concentration of 106/
ml was poured into the microplate wells, 200 ml per well. For lymphocyte stimulationa
nonspecific mitogen phytohemaglutinin (PHA) (Bacto) was used at 50 ul per well (PHA
dilution - 1:100). Plaferon or any of its fractions was added simultaneously with the
mitogen to final concentration of 320 mg/ml. On the third day of incubation MTT was
added to final concentration of 0.25 mg/ml. Live cells convert MTT into formazan
crystals, which were dissolved by SDS. Optical density in the wells was measured at
540-570 nm in the microplate reader. Cell proliferation was evaluated by the stimula-
tionindex:

optical density in experimental well

optical density in control well

RESULTS AND DISCUSSION

Plaferon-LB was divided into four fractions - Fraction I, high molecular protein
fraction; Fractions Il and I11, with molecular weight of 3-8 kDa; Fraction IV, mixture of
low molecular substances (salts, etc.) (Fig. 1)

The analysis of results has shown that in a case of MNC activation by the mito-
en, stimulation index of lymphocytes was 2.35, after addition of Plaferon-LB, it was
.00, and in a case of addition of t?;e fractions into this reaction, SI was: - 1.91; 11 -

3.89; 111 - 0.98; IV - 2.43. It was shown that Fraction I1I (Fig. 2) of Plaferon-LB, as
the whole preparation, inhibited proliferative activity of the stimulated MNC. Interest-
ingly, Plaferon-LB contains the fraction (Fraction II) with different stimulating effect on

the cell proliferation.

3
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Fig. 1. Chromatographic profile of Plaferon-LB  Fig. 2. Analysis of Fraction III by
on Sephadex G-10 column of 1.6 x 100 cm; HPLC. Prot. Pak SW60 2 column; 0.1
Eluent H,O; Flow rate 1 m/min. M KBS pH 5; Flow rate 1.5 ml/min.



Thus, the Fraction IIl only has a similar effect with Plaferon-LB. We suggeguhm* 10,
the immunomodulatory effect of the whole preparation of Plaferon-LB is determined
by immunologically active substance contained in the Fractions ITand III.
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OXIDATION PROCESSES IN B- AND C-HEPATITIS
N. Kipiani
Thilisi State Medical University
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The work has shown that during chronic forms of hepatitis B and C there
occurs decrease of antioxidant properties of the blood, erythrocyte hemoly-
sis, generation of nitric oxide and xanthyn-oxidase. These, in their turn,
promote hyperoxidation processes and destruction of the cells.

Key word: oxidation, hepatitis

Itis difficult to overestimate the importance of viral hepatitis (HBV and HCV),
which is one of the most pressing problems in current medicine, due to their wide
spreading, severity of outcomes, and intensity. Therefore studying the HV-pathogenesis
is very actual, especially on cellular and subcellular levels. We have studied oxidation
processes and changes of cellular membranes during HBV and HVC. The blood
paramagnetic centers have been observed by Electronic Paramagnetic Resonance
(EPR) methods in persons affected with B- and C- hepatitis at acute, recovery and
chronic stages of disease.

The blood EPR spectra were defined with the PE -1307-Radiospectrometer at
the liquid nitrogen temperature. The results are shown in the Table below. The blood
EPR specter in healthy men consists of oxidized ceruloplasmin (g=2,050), Fe3+,
transferrin (g=4,2) and free radical EPR signal of lesser intensity.

It was established that in the blood spectrum of the patients with acute HBV,
EPR signal intensity of oxidized ceruloplasmin increased by 52% and the signal intensity
of Fe3* transferrin decreased by 12% in comparison with the control indices.

InHCV the signal of oxidized ceruloplasmin increases by 100% and signal intensity
of Fe3* transferrin decreased by 40%.

During acute HBV and HCV hepatitis in the blood EPR spectrum the appearance
of intensive EPR signals of methemoglobin (g=6,0), Mn2*- Mo5*-containing and
nitrogen oxide complexes with non-hemic iron takes place.

Moreover, there was revealed as well (g=2,01) EPR signal, which characterizes
the inactive state of adrenoreceptors.

AtHCV in the blood EPR specter the free Fe2+ EPR signal was registered as
well.

Ceruloplasmin is the enzyme for carrying of multifunctional copper. It is

/
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characterized with antioxidant, peroxidizing and aminoxidizing properties [ 1J./17270

Increasing of signal intensity of its oxidized form in the blood EPR specter indicates *
the activation of lipids” peroxidation and reduction of antioxidant ability.

Ceruloplasmin causes iron oxidation, joining it to apotransferrin and to outflux of
iron ions - which is powerful generator of lipid peroxidation from the blood, thereby
contributes to apotransferin’s antioxidant properties.

In its turn Fe3* transferrin - iron-transferring protein is an active co-participant
of hemo-and erithropoiesis.

So, reducing of Fe3* transferrin EPR signal intensity in the blood specter during
acute HBV and, especially in HCV, is the hallmark of inhibition of the blood antioxidant
properties and hemopoiesis.

Itis possible that sharp reduction of Fe3* transferrin EPR signal intensity (40%
in comparison with control indices) partially causes accumulation of free iron ions and
occurrence of Fe?* ions EPR signals in the EPR blood specter of patients with acute
hepatitis.

The source of iron ions would be also hemolyzed erythrocytes and ferritin,
discharged from distracted hepatocyes.

Asitis known, Fe* is an initiator of free radical forms of oxygen creation and
therefore generator of the lipids’ peroxidation.

Activation of lipid peroxidation is followed by damage of cellular, and among
them red cell membrane structures, revealed by appearance of intensive EPR signal
(g=6,0) of methemoglobin in the blood EPR specter during B- and C-hepatitis in our
study. Production of methemoglobin is a hallmark of cell hemolysis.

Occurrence of methemoglobin in the blood indicates reduction of the functional
hemoglobin, which in its turn causes development of hypoxia through erithropoiesis
suppression.

Existence of the EPR signals of Mo>*-containing complexes in the blood EPR
specter is the reason of intensified catabolic processes, activation of their enzymes
(xanthinoxidase, sulfidoxidase) and their outflux from necrosed liver tissues to blood [3].

Asitis shown inthe Table, the value of signal intensity in HCV is especially high.

The appearance of EPR signal of nitrogen oxide complexes with non-hemic
iron (FeS-No, g=2,03) in the blood specter indicates intensification of nitrogen oxide
creation.

According to some authors, nitrogen oxide is inductor of immunoreactions [2].
Intensification of its generation has compensative character and is directed to the
correction of disturbed methabolism. The long ischemic process, followed by
hemodinamic disturbances and injury of hepatic tissue in hepatitis causes significant
increasing of nitrogen oxide, which in its tum causes induction of free-radical peroxidation
reactions, damages of cells and destruction of tissue, during the existence of
superoxidradicals, derived after xantinoxidase reaction of free radical compounds.

The activation of nitrogen oxide and creation of xantinoxidasa are carrying on
with participation of Ca2+ ions, that gives possibility to admit, that cytozolic Ca2+ ions
accumulation in cells is the result of ischemic processes development and decreased
energetic supply.
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The existence of EPR signal contenting Mn2+ in blood specter indicates tothe 1125
dearrangment of membrane structures integrity and destruction of cells. At the same
time the increasing of Mn2+ ions would indicate to be free from transporting proteins,
albumin.
Table 1
Changes of electric-paramagnetic centers in the blood during B- and C-hepatitis

it Fe3t  [Ceruloplas
2=2.01 —6.0 | Transferrin | - min
Ly g=42 | g=2.056

Mn2* FeS-NO | MoS+
g=2.14 g=2.03 | g=1.97

T
Control| - - 38.0+2.5 |21.0+1.5| 40.0+2.0 - 5
(n=10) B -

T
Acute B|2.6+0.4| 21.0+1.3 | 33.3+2.43 | 32.3+1.7| 10.5+1.0 | 3.5+0.5 [5.0+0.7
(n=36) i B B B B

RecB |1.6+0.2/10.0+25| 41.6+2.3 (21.0+41.0| 73+15 | 3.0405 [3.0+1.0

Chr.B 11.2+0.1| 11.042.0 | 33.0+2.0 |26.0+1.0| 7.5+1.2 3.0+0.5 |3.0+1.2

Acute B(2.3+0.1|22.5+0.5 | 22.5+0.5 |42.0+5.0 | 11.0+0.1 | 11.5+0.5 [8.5+0.7
(n=13) | & = = & b i
A%
Chr.C 1.6+0.4(16.5+1.5| 37.5+2.5 |37.5+2.5| 10.5+0.5 | 8.25+0.75 |5.5+0.5
(n=21) B B -

g=2.01: II-II1 - P<0.1; II-IV - P<0.001; I1-V - P<0.001; IV-V - P< 0.001;

MetHb (g=6.0): II-III - P<0.05; II-IV - P<0.001; II-V - P<0.001; IV-VI - P<0.001;

Fe¥* (g=4.2): II-II1 - P<0.001; II-TV - P<0.001; I1-V - P<0.001; IV-VI - P<0.001;
Ceruloplasmin (g=2.056): I-11 - P>0.05; I-I1I - P<0.01; I-V - P<0.001; I-IV - P<0.01: II-IIT
-P<0.001; [1-IV - P<0.001; IV - VI - p<0.001;

Mn?* (g=2.14): I-I1- P>0.05; I-IIT - P<0.01; I-V - P<0.001; I-IV - P<0.01; II-II1 -P<0.001;
II-IV - P<0.001; IV-VI - P<0.001;

FeS-NO (g=2.03): II-I11 - P<0.001; II-V - P>0.1; II-V - P>0.1; IV-VI - P< 0.001;

Mo (g=1.97): II-II - P<0.001; II-IV - P<0.001; II-V - P<0.001; IV-VI - P<0.001;

So, analyzing the indices we can conclude that during B- and C-hepatitis the
following events take place:

—The activation of generators of oxygen free radical forms - nitrogen oxide,
xantinoxidase, and Fe?* creation, intensification of peroxidation and decreasing of the
blood antioxidant ability;

—Hemolysis of erythrocytes, depression of hemopoiesis processes and
development of hypoxia and ischemia;

—Inactivation of adrenoreactive structures;

—Destruction of membrane structures;

—Decreasing of albumin transporting function.

As it is shown, the indices, which are given in the Table correspond to the
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period of B-hepatitis recovalescence. 1135920

Though oxidized ceruloplasmin and Fe?* transferrin signals approacﬁ' & ontrol”
indices, but free-radical oxygen generators consistence of (nitrogen oxide and
xantioxidasa) remains high yet, which indicates to high level of peroxidative processes.

It is proved by high intensity of EPR signals of methemoglobin and Mn?+-
containing complexes in the blood and this, in its turn, causes deficiency of functional
hemoglobin, failure of albumin transporting function and facilitates the development of
hypoxia and ischemia and creation of new generators of lipid peroxidation, so the
circle is closed.

During the chronical forms of B- and C-hepatitis depression of the blood
antioxidant abilities, red cells hemolysis, development of hypoxia and ischemia in
organism, the creation of oxygen free-radical forms generators - nitrogen oxide and
xantioxidase take place, facilitating the development of peroxidation processes and
cell destruction.
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Using labeled compounds, the wine basic organic- and amino acids par-
ticipating in lysine biosynthesis were detected. It has been established
that during dary alcoholic fer ion carbon atoms of a-keto-
glutaric, acetic, oxaloacetic, glutamic acids and lysine are involved in the
formation of lysine carbon skeleton. The lysine formed as a result of
biotransformation of these compounds were identified in the fractions of
yeast proteins, free amino acids, and wine amino acids.

Key words: Lysine, dary alcoholic fer ion, organic acids, amino
acids.

The pathways of essential amino acids biosynthesis in microorganisms has been
asubject of intensive study. On the basis of experimental data obtained for the past four
decades, the metabolic peculiarities of yeast, which are related to the specific enzyme
conversions at separate stages of biosynthesis of essential amino acids, were revealed.
These peculiarities were principally confirmed by studies of lysine biosynthesis in Sac-
charomyces yeast.

In this context it is of interest to study the possibilities of formation of essential
amino acids in such extreme conditions as is the case during secondary alcoholic fer-
mentation; high pressure of carbon dioxide, complex content of alcoholic medium re-
stricted anaerobic conditions alongside with other factors exert an essential influence
on the direction and intensity of cellular metabolism [5]. It is also noteworthy that under
these conditions the biotransformation products of various sources of carbons avail-
able in the medium during wine champagnization to a large extent determine the quality
and stability of ready production.

The present work was aimed at revealing the carbon sources, which more or
less can play a definite role in lysine accumulation and can present more accurately the
regularities of its biosynthesis during secondary alcoholic fermentation under extreme
conditions.
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Saccharomyces vini-39 — an industrial strain of wine yeast — was used as a
fermentation agent for bottle champagnization. Major products of alcoholic fermenta-
tion (ethanol, carbon dioxide), secondary products (glycerol, acetic acid), and organic
acids of the Krebs cycle C -Cwere introduced into the fermentation medium. Wine
basic amino acids were al3o used. Radioactivity of each '“C-compound being intro-
duced in the medium amounted 23.1 MBq per litre of wine material. Fermentation
proceeded at 14-16°C. Assessment of the yeast and wine components was made as
soon as the primary fermentation was over, using chemical, chromatographic, and au-
toradiographic methods [3, 9]. Radioactivity of the identified compounds was mea-
sured on the LKB type scintillation spectrometer Rackbeta.

RESULTS AND DISCUSSION

Our findings indicate that during secondary alcoholic fermentation not a single
carbon of ethanol and glycerol takes part in lysine biosynthesis. But in the fermentation
medium especially favorable conditions are created for CO_refixation, as a conse-
quence of which carbon atom of labeled CO is found ina lysine molecule of both yeast
and wine amino acids. In this respect the spzecific role of organic acids is more impor-
tant (Table 1). The table indicates that carbon atoms of the organic acids introduced
into the medium are involved with different intensity in lysine biosynthesis. Major part of
them remains in the yeast biomass during champagnization.

Table 1
Lysine biosynthesis from wine organic acids

Compound % radioactivity of lysine | % radioactivity of lysine
in overall activity of in overall activity of

amino acids identified in | amino acids identified in
yeast wine
T™C-acetic acid 142 1153
2"C-acetic acid 25.5 15.2
T™C-pyroracemic acid 71 6.8
T™C- a-ketoglutaric acid 323 1838
T™C-oxaloacetic acid 127 93
1,4™C-succinic acid 6.6 5.7
,3™C-succinic acid 7.8 82

17C-malic acid 73 O

Especially high radioactivity of lysine is noted when 2'“C-acetic acid is intro-
duced into the medium. Similar results were obtained when other yeast strains were
employed [4]. It has been shown that the entire carbon skeleton of acetate participates
in lysine biosynthesis. Although specific peculiarities of conversion is suggested by di-
verse intensity of incorporation of various carbon atoms of acetic acid in lysine mol-

5



ecule during champagnization.

Rather a stable source of lysine biosynthesis appear to be ketoacids of the Krebs
cycle. Part of lysine formed by participation of their carboxylic carbons transfers into
wine. Among the examined ketoacids 1'“C a-ketoglutaric acid is distinguished by its
exceptional ability of lysine biosynthesis. In terms of the available evidence, kysine
biosynthesis in yeast occurs in amino-adipinic way [2, 8], in which it is a-ketoglutarate
that is one of the principal sources of lysine carbon skeleton.

Nowadays lysine-dependent auxotropic mutants have been obtained and as-
sessed an d the stages of biosynthesis by relevant genes have been established [1].

For the lysine to be accumulated in wine conversion of amino acids appears to
be of no less importance (Table 2). Various amino acids belonging in the group of
triose, pentose, ketoacids were used in the experiments. The results of distribution of
radioactivity indicate that as a result of conversion of each of them yeast forms a vari-
able amount of lysine. Although the compounds examined by us during secondary alco-
holic fermentation are actively involved in amino acid intermediate exchange, it is evi-
dent that the role of individual amino acid in lysine biosynthesis is rather diverse and is
bound with specific conversions occurring during alcoholic fermentation in anaerobic
conditions [6].

Table 2
Lysine biosynthesis from wine amino acids
Compound % radioactivity of Iysine in | % radioactivity of Iysine in

overall activity of amino overall activity of amino

acids identified in yeast acids identified in wine
T7C-glycine 49 4.4
2"C-glycine 313 10
3™C-serine 92 i1
1™C-alanine 141 6.1
5™C-glutamic acid 24.0 I1.3
2™C-Teucine 41 6.0
T™C-phenylalanine 87 9.2
T™C-proline 185 10.8

Determination of lysine both in the yeast and wine has shown that radioactivity is
higher than the activity of all identified amino acids when 5'“C-glutamic acid is intro-
duced into the medium. It seems that in our conditions too is functioning the indicated
amino-adipinic way of lysine biosynthesis, glutaminic acid just being one of its interme-
diates. In this process its further conversion occurs due to amino-adipatamino-trans-
ferase, which is present in Saccharomyces cerevisiae cells in cytoplasmic and mito-
chondrial for, [7].

A high radioactivity of lysine both in yeast and wine is noted also at the introduc-
tion of 1'“C-proline into fermentation medium. It is clear that the direct matabolic link
existing between proline and glutamic acid manifests itself during secondary alcoholic
fermentation as well.
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Participation of the compounds of quite diverse nature, available in lheﬁkzh'ﬁgﬁJ &)
tion medium, in lysine synthesis clearly indicates the metabolic potential of the yeast
used. This latter manifests itself in such a complex isolated ecological system as is
created by bottle champagnization during secondary alcoholic fermentation in extreme
conditions.
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The quantitative alterations of the steroid hormones in the blood serum of
the male patients with benign prostate hyperplasia and prostate adenocar-
cinoma was studied. The cholesterol concentration and the blood lipid
volume were studied as well in the above patients. It was determined that
in the both diseases there occurs decrease of the anioxidant properties of
the blood, MetHb-complexes’ formation, activation of the lipids’
peroxidation, and decrease of the hemopiesis. Increase of the steroid hor-
mones was found as well, however, the mechanisms of their elevation or
decrease must be different. Increase of the cholesterol volume was ob-
served in the both cases, although in a case of the malignant tumor the
cholesterol volume was increased most sharply. It is suggested that on
the background of increased cholesterol, the whole shift of the hormones
promotes an origination and development of the disease.

Key-words: Oncology, Prostate tumors, Blood serum, Cholesterol, Human,
Male patients.

The solving of oncological problems requires special investigation of molecular
aspects of the tumor growth and development, because the basis of oncological dis-
eases are the changes proceeding on the molecular level.

The prostate tumors, in general, maintain 3rd-4th places in the oncological dis-
ease incidence [6], while in the male oncological diseases they keep the first place [3].

Anincessant growth of the prostate tumors and the lack of reliable non-invasive
diagnostics methods set a number of the problems of the disease exposure. Therefore,
treatment of the disease, and, first of all, establishing the mechanisms of its origin and
development, revealing the prostate tumors’ incidence at the early stages of the dis-
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ease, and development of the new diagnostics means, all are the most pressin'g’cﬂH'eﬁi‘ -
problems.

It is noteworthy as well that the malignant tumors at the early stages of their
occurrence and the number of alterations set up at the further stages, elicit disorders of
the organism’s regular activity, which are mostly displayed in the blood circulation sys-
tem. That is why an investigation of the physical-chemical changes of the blood during
the tumor growth processes should be considered an important means for solving of
the above problems.

The prostate gland development, growth, and function are determined by the
androgenes - testosterone (T) and dihydrotestosterone (DHT). Obviously the male
prostate cancer elicitation and probably its development are also due to the androgenes
[4]. It should be noted that the above androgenes belong with the steroid hormones.
The steroid hormones include progesterone (P) and estradiole (E,) as well.

SUBJECTS AND METHODS

The aim of the present study was investigation of the blood physical-chemical
properties and the changes of the hormonal status in the patients with the malignant and
benign prostate tumors. Insofar cholesterol is the precursor of the number of the steroid
hormones [5], and its volume in the blood plasma correlates with the steroids’ volume,
indicating the degree of their synthesis, it was considered expedient to evaluate choles-
terol volume in the blood plasma of the healthy donors and the patients with BPH and
PAC.

The blood of 15 healthy patients (controls) and the same number of the patients
with BPH and PAC (total of 15 patients each) was investigated. An average age of the
patients was 60-75 years. The patients had a primary manifestations of the disease.
The diagnosis and clinical stages were established by the rectal, histological, and
echographic examinations. The cholesterol concentration was assessed by the test
method (Cholesterol CHOD - PAP). The hormonal studies were carried our by the
radioimmunological method.

RESULTS AND DISCUSSION

The experiments have shown that in the blood plasma of the PAC patients cho-
lesterol content was increased about 3-times, while in the patients with BPH - about
twice (Table 1). Increase of the cholesterol content in a course of the tumor growth
period may be determined by the quantitative changes in the high density lipoproteins
[6]. It was established that the latter promote “liberation” of cholesterol from the blood-
vessel walls and, respectively, play a protective role against the free cholesterol volume
growth. Besides, regulation of the cholesterol synthesis in the organism is carried out by
the endocrine and humoral factors (hormones, vitamins, metal ions) [1]. Because the
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prostate tumor is a process originating on the background of the hormonal disorders, the - -/
latter may activate the cholesterol biosynthesis, which probably determines its exéégsive /2~
volume and vice versa. Therise of the cholesterol volume in the tumor growthis viewed by
some authors as a stress reaction of the organism against the developed tumor [2].

Table 1
Alterations of the Lipids’ Volume in the Blood Plasma
Substance Healthy BPH PAC
donors
Plasma cholesterol, mmol/l 0.99+0.8 2.740.26 3.36+0.3
Amine-containing
(Phosphatidylethanolamine,
Phosphadyisns 0.09+0.02 0.1240.06 0.1840.06
phospolipids, mg/1 mg lipid
Choline-containing
;2:2‘;::::;:‘01‘“, 0.14+0.04 0.1740.04 0.28+0.1
phospholipids, mg/mg lipid
Total of phospholipids 0.28+0.07 0.32140.1 0.4840.12
Lipids’ peroxide oxidation 0.0435:10° 0.077-10- 0.117-10°
5+0.02 5+0.02 540,04

As was noted above, cholesterol is a primary source of the steroid hormones in
the organism. In the regular physiological conditions transformation of cholesterol into
the steroid hormones goes in the following way [4] (Fig. 1):

Our investigations have shown that all the three hormones (T, P, E,) are signifi-
cantly increased in the blood of the patients with both BPH and PAC, as compared to
the blood of healthy donors. Notably, the above increase is less pronounced in the
PAC patients than in the BPH cases (Table 2).

Itis known that in the steroid hormones’ bio-synthesis the main stage is preg-
nenolone enzymatic production from cholesterol. These enzymes firstly oxidize choles-
terol and then eliminate its side-chain. On the next stage cytochrome P-450 catalyses
cholesterol transformation into pregnenolone [5]. This stage is a determinant of the
steroids’ bio-synthesis velocity. Pregnenolone is a direct precursor of progesterone.
Admitting that in both diseases of the male organism cholesterol transformation path-
way (AS-way) to pregnenolone and then to dihydropiandrosterone is increased be-
cause the cholesterol excess (Table 2), then it is understandable why increase of test-
osterone may go as in the one way: dihydropiandrosterone - androstadiene - testoster-
one (conditional way I, so in the other: dihydropiandrosterone - testosterone (way II).
As to the lesser increase of testosterone volume in PAC, as compared to BPH, it may
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Fig. 1. Cholesterol-to-steroid hormones transformation pathways

be considered that in this case testosterone production from androstadiene (way IIT) is
suppressed and the main load is on the dihydropiandrosterone - testosterone direction.
Respectively, the volume of testosterone is decreased as well as the volume of estradiole
in the blood of PAC patients, as compared to the blood of BPH patients (Table 2).

Table2
The Quantitative Changes of Steroid Hormones (Progesterone, Testosterone, and
Estradiole) in the Blood Serum (nmol/l)

Number
P iy Ey
Disease Age of
2 nmol/l mg/ml pg/ml

patients
The donor blood | 60-70 | 10 | 0532001 | 7.17202 | 167218
The donor blood* | 5, 49 0.0543.2 832 <ss
BPH 6075 | 15 131220 | 1614219 | 5141432
PAC 6070 | 15 46109 | 133%12 | 36521

* - The blood of the men 20-40 years of age (reproductive age) does not conform with
the material of investigation, which is clearly shown by the healthy donors’ blood.

The volume of estradiole, as compared to the blood of healthy patients, was
increased in the both cases as follows: the blood of healthy donors, PAC, BPH. The
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literary data testify that testosterone undergoes transformation in the two way: Th‘ 35 5
first is an activation way, during which testosterone is transformed into
dihydrotestosterone, and the second way is an aromatization one, which results in pro-
duction of estradiole [1]. We suggest that in a course of testosterone increase in the
patients with BPH, its transformation by the aromatization way increases as well (Table
2). Itis known also that concomitant administration into the organism of progesterone
and estradiole, the former decreases the effect of the latter [5], i.e. the antiestrogene
action of progesterone is determined by the long-lasting blockage of the hormone’s
receptors and, respectively, by accumulation of the free estradiole. Therefore, in a case
of BPH, as compared to PAC, the volume of progesterone is increased. Accordingly,
the estradiole volume should be increased as well, which was found in our experiments
(Table 2). All the afore-mentioned allow to put forward one more suggestion on the
estradiole increase. As to the patients with PAC, in such a case the process of test-
osterone transformation into dihydrotestosterone, or an increase of the activation way,
could be presumed. It should be mentioned as well that in the blood of the PAC pa-
tients increased accumulation of dihydrotestosterone is the case [4, 6]. Decrease of
estradiole in the blood of the PAC patients, as compared to the BPH patients, may be
due to depression of testosterone by the aromatization way, or to decrease of the
progesterone volume in the PAC patients, which, in its turn, induces decrease of the
free estradiole.

In the next series of our work the other lipids’ - phospholipids’ - quantitative
changes in the blood during above diseases were evaluated. Investigations have shown
that both amine-containing and choline-containing phospholipids as well as the total
volume of phospholipids do increase (Table 1). It should be noted here that in the
blood plasma of the PAC patients activation of the LPO was found as compared to the
healthy donors’ blood, while in the BPH patients’ blood the LPO changes were negli-
gible (Table 1).

Organism has an inborn antioxidant systems, which impede the LPO. As a cor-
roboration of this fact some segments of EPR-spectra of the metabolic paramagnetic
centers from the BPH- and PAC patients’ blood are presented in Fig. 2.

One of the organisms’ antioxidant chains is presented by transferrin, which is an
iron transporting protein, and an active participant of the erythro- and hemopoiesis [7].
The apotransferrin ability to bind the iron determines its antioxidant properties.

Investigations have shown decrease of the Fe3*-transferrin EPR-signal (Fig. 2) in the
PAC patients’ blood as compared to the helthy donors’- and BPH patients’ blood. This
fact points at reduced antioxidant properties of the blood [8], activation of the LPO, and
decrease of the hemopoiesis. The latter is well in concordance with the hemoglobin volume
in the blood of the PAC patients - in such a case the hemoglobin volume is relatively de-
creased (Table 3).

Thus, it could be suggested that development of the human PAC elicits sharp
activation of the LPO, which, probably, manifests certain reactions of the pathology
and is reflected in decrease of the blood antioxidant properties (decrease of Fe3+-
transferrin EPR-sygnal intensity), and methemoglobin (MetHb, g=6.0) production. The
EPR-sygnal characteristic of the MetHb never occurs in the healthy donors’ blood,
while in the PAC the sygnal is increased as compared to the BPH.
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Table 3
The Hemoglobin and Erythrocyte Quantitative Changes in the Blood of the BPH,
and PAC Patients
Health)
ltem i BPH PAC
donors
> PING, Ga-s) | G100

H lobi: 130-160 1344478 | 123.8470 | 120.6#3.4 [115.145.1
[Erythrocyte count 4.0-50 436108 | 436109 4.3540.5 3.940.5

Our investigations have shown that in the blood of the BPH- and PAC patients
the rise of steroid hormones does occur, although the mechanisms of their increase or
decrease are different. In the both cases the volume of cholesterol - the primary source
of the steroid hormones - is increased but in a case of the malignant tumor the choles-
terol volume is risen sharply. It is suggested that on the background of increased vol-
ume of cholesterol the entire hormonal system'’s shifts promote a disease origination
and development. Thus, the certain steps were made to elucidate which factors are
most important in the above pathologies and which determine the first shove in the
tumor elicitation.
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AT DISPLASTIVE SCOLIOSIS
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Riding Therapy differs from all existing methods of medical physical cul-
ture because of the treatment is made in such necessary merging that
called “patient-horse.” model. Le. ill is represented in role of rider, and
one uniform biological system named “horse-patient” is meant as the rider.
In interaction of these two live creatures both the form and contents of a
procedure is expressed. Pr ding from it, and actions of a
horse and “patient-horse” present interdependent and uniform process,
based on biological feedback.

Key words: Riding Therapy, Displastive Scoliosis, antigravity system, train-
ing, static load, trunk, correction.

The purpose of the work is to determine the effects of Riding Therapy (RT) at
Displastive Scoliosis (DS).

During riding a trunk of a child has balanced. Its general center of gravity at
correct landing has projected on center of gravity of a horse. Not only whole body is in
balance, but also other its chains. In area of curvature of the spine, as well as in other its
parts, the action of weight of a body is counterbalanced by efforts of muscles and
chords. The resultant force of all these moments on each of levels of a backbone passes
through a pulpous nucleus of an interbone discus. In time of riding the functions of
tuning movements are focused, on the other hand, to approach of a trunk gravity center
to longitudinal axis and to of horse gravity center, and on the other hand - to creation of
optimum conditions for work of muscles, compensating occurrence of non-uniform
distribution of weights under the scoliosis. Both these moments have adapting charac-
ter, they are focuses on the expenditures of energy, necessary for stabilization of a
vertical standing of a trunk, a support of which is a deformed backbone.

In each cycle of riding (training and working lynx, gallop) muscles work in over-
coming and in making a concession mode, which for muscles of a trunk is main, as in
this mode muscles generate the highest activity [4].

During riding the part of a load is perceived by thorax and abdominal cavities,
filled by air and liquid. A role of these cavities, as at this time due to work of stomach
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muscles the rigidity of walls of cavities is increased and pressure in thorax agfgij éﬁg{q 3
nal cavities grows. At action of the gear of pressurization a load on backbone in its
breath and lumbar parts is reduced.

Atriding the form of a backbone varies, basically, because of its lumbar part.
This part represents original system, which, on the one hand, permits to make move-
ments necessary for riding, and, on the other hand, opportunity provides because of the
top part of abackbone to save vertical standing.

In time of riding exercises not only dynamic character are executed, but also
static character, at which muscles work in the isometric mode. The amortization of the
vertical loads on backbone is carried out by interbone discus. During deformation of a
backbone the pulpous nucleus is displaced in convex party of curvature on top of
primary curvature. At riding the training lynx a tendency occurs to moving of decentral-
ized pulpous nucleuses to center and, hence, active moving of “stacking” bones as
promotes correction of curvature.

The equilibrium standing of a trunk is supported not only efforts of muscles, but
also other forces - chords. Yellow chords are opposite to the chords of backbones”
bodies. They functionally unload disks, preventing to their excessive compression. Taking
into account fact of a preliminary tension of chords, there is possible to approve, that
they brake lightly even the smallest mutual moving of backbones.

Atstandby position the ligament apparatus DS ills spread in greater degree, than
athealth [1, 2, 5]. In time of riding lower extremities of rider “are switched off” in
maintenance of a trunk. Under scoliosis in time of standby or walking the displacement
of segments of a trunk, caused by deformation of a backbone, is compl etely compen-
sated, the general center of gravity saves a former situation with the help of the whole
body (trunk, basin, lower extremities, etc.) while at riding all this occurs with the help of
atrunk, i.e. the rider’s center of gravity passing basin and lower extremities “reaches
the balance”, that undoubtedly facilitates process of self-correction of a backbone. The
direct contact (through saddle) rider’s trunk with horse enables a rider’s trunk to feel
and “to realize” nuances of movement of a horse and gives the correct motor response
to these movements. Achievement of asynchronous movement of child of horse, i.e. the
creation of uniform biological system is really a basis of self-correction of a curvature of
the spine. The achievement of that condition is necessary to consider as the beginning
of correct medical effect of riding to ill child.

MATERIALS AND METHODS

Objects of supervision were 517 ills of DS of different degree and localization in
the age of 7to 15. From them the number of the children with breast Displastive Scoliosis
of Ist degree is 116, of 2nd degree is 58 and the number of the children with breast-
lumbar Displastive Scoliosis of 1st degree is 117 and of 2nd degree is 71. The number of
children with lumbar Displastive Scoliosis of 1st degree is 92 and of 2nd degree is 43.

We have been carrying out the following clinicofunctional researches: some
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anthropometric researches; determination of strength and static endurance of me’stb‘rmj 5 3
ach muscles and body; functional probation of cardio-vascular system; PWC,, and
roentgenopraphy of the spine (once a year).

The purpose of the first preparatory period was antigravitational reorganization
of organism of ill from standing position to the situation of sitting on horse, i.e. riding
training, development of balance in saddle, achievement of correct easy landing on all
types of horse pace (step, lynx, gallop) [3].

The first period takes approximately 20-30 sessions.

The purpose of the second period of RT is to correction of curvature of the
spine, creation of the muscle belt around of it. The sessions are carried out on specially
selected horses (having into the account the amplitude of horse back’s movement),
basically on working saddle.

RESULTS AND DISCUSSION

In the results of conducted treatment was observed: reduction of a curvature
arch for a functional deviation of a backbone. Treating 326 patients with the use of RT
we observed the following: reduction of a curvature arch for a functional deviation of a
spine in 178 patients; there hasn’t been any change in 144 cases, there has been progress
in four cases.

Treating 197 patients with the use of therapeutic physical training. There hasn’t
been any change in 105 cases. There has been progress in 9 cases.

Taking it all into consideration, the cases of improved of functional difference of
curvature turned out to be much more (p<0.001) in the main group and cases of progress
(p<0.001) in the control group (Table 1); increase of static endurance of straightening
muscles of a trunk and stomach (p<0.001); increase of general physical serviceability
(from 214.5142.57 kgm per minute up 510.65+3.29 kgm per minute (p<0.001); im-
provement of the phsychoneurologic status.

AtRT procedure there is mainly the training straightening muscles of a trunk, the
load on which is given both as symmetric and asymmetric as well. To increase a load
during the correction of curvature various gymnastic tools (stick, ball, etc.) are applied.
During the correction of breast-lumbar and lumber scoliosis important significance there
is the training of breath and lumbar muscle. During facilitated lynx there is the active
training indicated muscle as at five-minute average lynx it is reduced and weekend 400-
500 times [3, 5]. By change of stirrup levels symmetric and asymmetric training of
breath and lumbar muscle is possible that is significant the correcting factor.

CONCLUSION

Thus, the Displastive Scoliosis treatment, as well as other diseases, is effective in
the event that is pathogenic. From this point of view the scoliosis treatment consists of
consecutive effect first of all on decentralized pulpous nucleus of a interbone discus,
and then - on linking and muscle system [1, 5].
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All that can be achieved with the help of corrective mechanisms of er{né%py
that will determine high-efficiency of treatment of Displastive Scoliosis (1st and 2nd
degree).
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WITH FROST-RESISTANCE
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Experimentally obtained results have shown that the relative frost-resistance
in the high-stem (200 cm) vine is higher than in the low-stem (50 cm) one,
which is due to the higher physiological activity of the high-stem vines during
the vegetation period. It was found as well that the high-stem vine is
characterized with the deeper resting phase.

Key words: Photosynthesis, Respiration, Transpiration, Field observations,
Delayed fluorescence, Phosphoroscopy, Vine.

It is known that in practical viticulture, with an aim to increase the vine
frost-resistance, such an agricultural means as increasing of the vine stem height
are used. The high-stem forms of the vines suffer less negative impact of the
frosts than the low-stem vines.

The goal of our investigation was the study of those physiological processes,
which occur in the high-stem vine and determine its frost-resistance.

MATERIAL AND METHODS

The two varieties of the vine - Chinuri and Goruli Mtsvane - were
investigated. Photosynthesis and respiration intensity were evaluated in a field
conditions, in a specially designed chambers. Intensity of the delayed fluorescence
(DF) in the vine leaf and one-year shoots’ felloderm was investigated by means
of phosphoroscopy [3].

RESULTS AND DISCUSSION

First of all we evaluated a relative frost-resistance in the vines with the
different height-stems as follows: the shoots, in the laboratory conditions, were
placed at various low temperatures (-200C, -220C), and the number of the damaged
buds was calculated. As one can see in the Table 1, the high-stem (200 cm) vine
shoots are characterized with relatively high frost-resistance, as compared to the
low-stem (50 cm) vine. At the same time, the highest relative frost-resistance was
found in the Chinuri variety (Table 1).
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The frost-resistance of the vine varieties - Chinuri and Goruli Mtsvane

Vine variety Stem Incubation Damaged buds, %
height, temperature
cm
December January
Chinuri 50 -200C 45 28
Chinuri 200 -200C 36 23
Chinuri 50 -220C 100 86
Chinuri 200 -220C 96 79
Goruli Mtsvane 50 200C 50 34
Goruli Mtsvane 200 200C 42 30
Goruli Mtsvane 50 -ZZOC 100 91
Goruli Mtsvane 200 B 100 83
-220C
S
1of P
. Fig. 1. Intensity of delayed fluorescence in the
g photosynthetic apparatus in the leaf (a, b)
€ and felloderm of the Goruli Mtsvane vine,
174 measured by seasons.
€ o5} a - Inductive point (a a - light on, and light off,
2 J respectively);
5 b - D-P phase (1, 1'), P-S phase (2, 2');
e S g. coefficiet K=P-S/S;
8 (1, 2 - 200 cm-high vine, and 11, 2! - 50 cm-high
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With an aim to explain the results obtained, the primary processes of the vingiéaf, "
photosynthetic apparatus were investigated by the DF method, according to the ontogenetic
phases. The Fig.12 shows the vine leaf DF induction point. It is known [2] that the D-P
phase of induction points is in a direct connection with the photophosphorillation process
and correlates with the DpH gradient value apposited onto the photomembrane. The P-
S phase characterizes the CO, fixation. The higher the difference between P and S
intensities, the higher is the CO, fixation velocity. As reported in literature [1],asingle
light-impulse-induced DF may serve as an argument on the quality of oxygen-releasing
system’s functioning: the ratio of the DF intensity elicited by third light-impulse (J3) and
the intensity obtained after the first impulse (J;), is in a direct connection with the oxygen-
releasing system. The Fig.1D shows that during the whole ontogeny the
photophosphorillation - (D-P) and the CO, fixation are most effective in the high-stem
vine. Examination of the J3/J; ratio has shown that in the high-stem vine the oxygen-
releasing system works with the highest loading as well.

The analogous results were obtained during investigation of the leaf photosynthesis
and respiration intensities in a course of ontogeny (Table 2). The variety-bound differences
were revealed - the Chinuri variety is characterized with the highest intensity of
photosynthesis and traspiration in both florescence and technical ripeness, while in
respiration intensity no significant differences were found. These results indicate the high
viability of the Chinuri variety in the given micro-zone. As to the stem height, relatively high
intensities of photosynthesis and respiration were found in the high-stem (200 cm) vines,
in the both varieties and in a whole ontogenetic period. Similarly high level of transpiration
was determined as well. Therefore, according to the data obtained, it could be concluded
that the 200 cm-stem vines, at all stages of ontogeny, are characterized with high
physiological activity, as compared to the 50 cm-stem vines.

Table 2
Intensity of the vine (Chinuri and Goruli Mtsvane varieties) leaf
photosynthesis, respiration, and transpiration, by the ontogenesis phases

The literary data [5] indicate that the plant frost-resistance is closely related to

ariants|  Photosynthesis Respiration Transpiration
intensity, intensity, intensity,
CO, (mg) CO2 (mg) (g
Florescence [Technical[Florescen| Technical orescence | Technical|
ripeness ce ripeness ripeness
orull
Mtsvane,
200 cm 57 2.6 1.65 1.06 3.47 1.88
Goruli
[Mtsvane,
50 cm 43 2.7 2.02 1.50 271 1.74
Chinuri,
200 cm 6.1 3.2 1.31 1.20 4.22 218
Chinuri,
50 cm 4.5 3.6 217 1.49 2.7 2.69
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the phase of organic rest, during which those organic alterations do occur, whichdeterraing.
its ensuing frost-resistance. In our earlier investigation we proposed an original method
for evaluation of the vine organic rest phase dynamics. It was found that in felloderm of
a one-year shoot of the vine an alteration index of the photo-membrane K=P-S/S
(where: P-S is a DF inductive maximum, and S - stationary value of DF) is in a direct
relation with the resting phase. The Fig.1¢ shows that into the resting phase the low-
stem (50 cm) vine enters first, and than, almost two weeks later, - the high-stem (200
cm) one. However, the high-stem vine is characterized with the much deeper resting
phase. Our investigation shows that just this very factor determines the high frost-
resistance of the plant [4].

The data obtained provide a proof for conclusion that the high-stem vine,
as compared to the low-stem one, is characterized with higher frost-resistance.
That is why, in a field conditions, in the frosty zones, in a case of the low
temperatures the high-stem vines suffer less. Obviously, in such a case certain
role playes a difference between the temperatures on the high- and low-stem
vines’ levels (e.g., at 50 cm and 200 cm heights the temperature difference in
winter may be 0.50C), but the leading part in the frost resistance belongs to those
physiological processes, which occur in a course of ontogenesis. Our results show
that in the high-stem plant the primary photosynthetic processes are executed
most effectively, e.g. photophosphorillation, oxygen-releasing system, the Co,
fixation; more intensive are the photosynthesis, respiration, and transpiration
systems. According to the above-mentioned it could be suggested that the high-
stem vines are better prepared for the winter. This is supported by the fact that the
high-stem vine has a deeper resting phase, which is a premise for a relatively high
frost-resistance.
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With an aim to increase nutritional and biological value of the bread the
protein concentrate from grape pomace was used. By chemical (chemical
score) and biological (experiments in rats) methods we studied the
biological value of the bread, which ined the protein ate from
grape pomace. It turned out that addition of 1.2 and 5% of the protein
comcentrate to the bread significantly increases its biological value.

Key words: Food additives, Bread, Nutritional value, Grape pomace, Proteins.

The bread plays an important role in the diet of people, satisfying about 1/3 of
their need in calories. In this regard it was considered to increase those qualities of the
bread, which satisfy the needs of the rational diet.

Protein of food grains is poor in some amino acids (lysine, threonine), which
determines their low biological value [7]. In the works of many investigators it is
recognized reasonable to increase the biological value of the bread with products, which
are good sources of the proteins [1, 6, 9].

The most rational way of usage additional resources of the proteins for nutrition,
on the basis of mutual enrichment, is a study of compositions of a protein. This effect
should be based on theoretical preconditions of amino acid balance and possibilities of
its practical realization.

The process of production of food products with balanced protein compositions
and increased biological value consists of the three stages: amino acid balancing; material
implementation of calculation; medical-biological value of a product [10-11].

One of the most important indicators while production of enriched bread for
general use is a low cost of the protein enrichers. In this regard the most favourable for
the baking industry will be usage of the proteins of vegetable origin, particularly protein
concentrate from grape pomace. Mentioned concentrate is obtained from the remains
of industrial processing of a grape and meets all above mentioned requirements.

In the present study we offer the results of usage of the protein concentrate from
grape pomace for increase the nutritional and biological value of the product.

In the study participated G. Karchava, G. Grigorashvili, N. Maglaperidze
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For achievement the goal we determined the amino acid content of a protein
concentrate from grape pomace, protein of a flour of 1st grade and control and experi-
mental samples of the bread by automatic amino acid analyzer [5]. Optimal correlation
of the two proteins, when the protein mixture had the highest biological value, was
determined by mathematical method [4].

For studying the efficiency of a protein composition after adding the protein con-
centrate into the bread we carried out the experiment in 40 rats (4 groups, 10 rats in
each group) with initial body weight of 55 g. Animals of experimental (1, I1, I11) groups
received the bread containing 0.8; 1.6 and 4.0 g of the protein concentrate (6.25; 12.5
and 31.25% according to protein). Animals of control group received the bread with-
out additives.

Biological value of the bread protein we determined by combined method [8].
Duration of the experiment was 28 days. During last 5 days we carried out balance
investigations [2]. Balance of nitrogen was calculated by generally accepted method

3]

RESULTS AND DISCUSSION

Amino acid content and chemical score of flour and grape pomace protein are
presented in the Table 1.
Table 1
Amino acid content and chemical score of grape pomace protein concentrate
and grain protein

ideal protein for grape pomace protein [ grain
Aniinoagid Hh concentrate protein |
n correlation with ideal protein
a s a s a s

isoleucin 40 100 411037 35 88
leucin 7.0 100 7.1 | 101 7 101
leusin 55 100 7.0 | 127 | 3.0 S54%
methionin+cistin 35 100 24 | 70% | 43 123
phenylalanin+ thirosin 6.0 100 85 | 141 | 8.1 135
threonin 4.0 100 44 1110 | 3.1 78%
triptophan 1.0 100 0.8 |80% | 1.2 120
valin 5.0 100 56 112 | 4.7 94
Ichemical score, % = 100 - [70.0 = 54.0

Note: a - content of amino acid on g/100gr protein;
5 - chemical score; *** -‘accordingly
first and second limiting amino acid.

As shown in the Table, grape pomace protein concentrate is limited by the con-
tent of sulphur-containing amino acids (methionine and cysteine), and triptophane, while
content of these amino acids in grain protein is higher than their content in ideal protein.
Grain proteins are limited with the content of lysine and threonine, while content of
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these amino acids in protein concentrate is higher than in ideal protein. Hence, ghe“geﬁF‘T}J D
mutual enrichment of these proteins can be achieved after their combination.

Determination of optimal correlation of grain protein and grape pomace protein
concentrate was carried out by mathematical method. According to the data obtained
from the computer-aided calculation, a bit higher (in comparison with requirement of
adult people in amino acids) content of sulphur-containing amino acids, triptophane,
lysine, threonine in protein preparations, makes possible to add the protein concentrate
by ratio of 44:56. Besides, increase of a chemical score by lysine, makes possible to
consider this combination as promising (Table 2).

As shown in the Table, in case of grain protein and grape pomace protein con-
centrate 54:44 ratio, biological value of summarized proteins in combined products
approximates to the same index in ideal protein.

Table 2
Chemical score of combined product (grain protein and grape pomace protein
concentrate; 56:44)

e ideal protein for adults [combined product
a s a_ | 3
isoleucin 4.0 100 3.8 95
leucin 7.0 100 751 101
leusin 5.5 100 4.8 87
methionin+cistin 3.5 100 35 100
phenylalanin+ thirosin 6.0 100 8.3 138
threonin 4.0 100 3.7 93
triptophan 1.0 100 100
valin 5.0 100 102 |

Tamino acids, in g/l00gr protein; ]

hemical score, %. |

Thus, for obtaining this correlation, flour (protein content 12%) and grape pom-
ace protein concentrate (protein content 80,0 %) ratio, while producing the bread,
should be 90:10. But the method of chemical score does not allow to discuss the
efficiency of enrichment, as in this case possible technological effects and physical and
biological peculiarities of real utilization of mixtures are not considered. That is why
carrying out of studies during different correlations of protein concentrate and the bread
protein allowed us to obtain data about the utilization of protein composition. As it was
mentioned above, experimental groups (I, II, II) received the bread containing 0.8;
1.6 and 4.0 g grape pomace protein concentrate per 1 00 g flour, which corresponded
to the inclusion of grape pomace protein by 1.2 and 5%. Content of a protein in experi-
mental samples of the bread ~x5,7), according to the amount of the included protein
concentrate made up 7.2; 7.4 and 8.0%. Control samples contained 7% of protein and
were given to the animals of control (IV) group. Results of the experiment indicate the
increased efficiency in case of enrichment of the bread with protein concentrate in
comparison with control group (not enriched bread) (Table 3).
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Biologocal value of bread containing protein concentrate from grape pomace
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group [ biological value [ utilization of protein, % [ consumption, %
T24+%23 636436 86.6 +2.1
0| 761 +,4 68.5 +0.8 90.1 +3.1
I 88.7 +1.9 79.8 +1.0 89.1 +1.5
V| 712425 64.3 +2.7 90.3 +2.1

By the balance method we determined the highest level of nitrogen utilization in
111 group, which received the bread with highest content of protein concentreate (5%
according to protein). Accordingly we determined the best utilization of proteins in
such bread. during the calculation of indices of protein application efficiency (biological
value, utilization of protein) the same reqularity was fixed. Adding of protein concen-
trate in experimental bread increased its biological value by 1.2 -17.5%, which indi-
cated an improvement of amino acid balance of the bread proteins.
Table 4 shows amino acid content of experimental and control bread samples.
As one can see, adding 5% of protein concentrate into the bread increases amount of
lysine by 37%, threonine - by 17.0%, sulphur-containing amino acids by 3.0%,
triptophan - by 7%. In comparison with experimental bread sample, chemical score of
given bread sample increases by 18%.
Table 4
Amino acid content of bread sampl

content of amino acid | correlations of amino
in mg on 100 gr acid content in
o 2 product experimental and
amino acid
control experiment | control samples of
sample of |al sample bread
bread of bread
’ﬁm 277,0 296,0 107
leucin 465.0 501,0 108
leusin 221.0 302,0 137
i istin 271,0 278,0 103
phenylalanin+ thirosin 605,0 688,0 114
treonin 241,0 281,0 117
triptophan 88,0 94,0 107
valin 339,0 384,0 113
Total protein (Nx5.7),% 0 8,0 increased by 14%
|chemical score, % 57,0 75,0 |increased by 18%

Thus, adding of the protein concentrate into the bread significantly increases its
biological value.

Protein concentrate obtained from the remains of wine-making industry may be
added into such traditional food as the bread for increase of its biological and nutritional
value. Besides, the bread acquires the qualities, which satisfies the requirements of
rational diet.
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STUDY OF THE BIOLOGICAL EFFICIENCY OF MIXED FOOD
CONTAINING PROTEIN CONCENTRATE FROM THE WINE
YEASTSLUSH
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Addition of protein concentrate from the wine yeast slush to mixed food
of broilers at 2.5 and 10% levels (calculated by weight), and to mixed food
of younger poultry at 2.5; 5.0 and 7.5% levels (calculated by weight) sub-
stantially increases biological value of food and weight of the poultry.

Key words: Broilers, Younger poultry, Protein concentrate, Wine yeast slush,
Biological value of food.

Methods for search of new sources and obtaining additional amounts of protein
are actively studied in many countries of the world. According to the available data lack
of protein in agriculture makes up about 20% of need [1]. Almost 50% of requirements
for protein in stock-raising and poultry raising is covered by food grains.

In this regard it is very important to look for new sources of food protein. Most
promising direction in this issue is obtaining of protein preparations from secondary
resources, which make 20-23% of raw materials and contain substantial amount (8,3%)
of slush with high content (38-40%) of protein [4].

By means of the method, elaborated in our laboratory, from the wine yeast slush
can be obtained a concentrate with 80% content of protein. Carried out experiment
proved that protein concentrate from the wine yeast slush is harmless and has high
biological value, and it was decided to propose its use in agriculture as additional source
of protein, particularly in poultry raising. Given work is devoted to the study of biologi-
cal efficiency of mixed food containing protein concentrate from the wine yeast slush.

MATERIAL AND METHODS

We selected for the experiment 80 broilers 45 days of age at Gamarjveba poul-
try farm and put them into one section. Broilers were fed with control ration (mixed

In the study participated Z. Mikautadze, 6. Grigorashvili, N. Maglaperidze.
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food with 19.1% of protein) during 5 days, than we weighed them and began'o giye,
experimental ration containing the wine yeast slush protein. M

During the experiments broilers were divided into 4 groups (20 in each group).

1 group was given mixed food and the wine yeast slush protein concentrate in the
ratio of 98:2 (according to weight), I group - 95:5, I1I group - 90:10, IV (control)
group was given only mixed food. Duration of the experiment was 30 days.

Mixed food, used in the experiments, is commonly accepted in agriculture and
contains (%): grain mix - 67.0; meal from fish bones-meat - 7.0; yeast hydrolysate -
5.0; table-salt - 2.9; grass meal - 3,0; cod-liver oil (vitaminized) - 2.0. Food was given
in dry form. During last 3 days we carried out balance investigations, when the excre-
ments were collected. Determination of total nitrogen in food and excrements was
carried out by Keldal method [2]. As the cryteria for evaluation of biological effect of
protein preparation served the data on food utilization and indices reflectung effect of
protein addition on the poultry organism [3].

Biological efficiency of the wine yeast slush in mixed food was also studied while
feeding younger poultry. Experiment was carried out at the scientific center of poultry
farm. We selected so called ‘Adatau’ 1-day chicks, divided into 4 groups (50 in each
group). During the experiment intensity of brooding, feeding, observation and other
technological parameters were the same for all groups.

1 group of poultry (control group) was given usual mixed food. Poultry of II-II and
1V experimental groups were given mixed food and the wine yeast slush protein concen-
trate inratio of 97.5:2.5; 95:5 and 92.5:75 (calculated by weight). Poultry of experimental
groups received protein additive from the first day.

During the experiment we studied the following indices: survival, dynamics of live
weight, total consumption of food and its compensation, development of internal organs.

RESULTS AND DISCUSSION

In the period of experiment we found the differences between the broilers of
experimental and control groups in both the live weight and the daily gain in weight. We
determined significant differences according to the levels of the wine yeast slush protein
concentrate content in mixed food of broilers. Corresponding indices are shown in the
Table 1.

Table 1
Indicators of broilers development

[group [number of | average average gain in average
poultry |live weight|live weight| during | daily gain
at the at the end | experiment | in weight
beginning |  of the (gr)
of the |experiment
experiment (gr)

(gr)
I 20 | 8970 1484,0 587,0 19.6
i 20 869,0 1510,0 641,0 215
11 20 847,0 1388,0 541,0 18,0

v 20 879,0 14380 559,0 18,6
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Poultry of control group were developing with less intensity then experim et
ones. Weight of the latter was higher. Best indices were obtained in II group, where
food contained 5% of protein concentrate. It is evident that given correlation of mixed
food and protein the broilers better utilize concentrate. Despite the fact that poultry of
111 group received the mixture with higher (10%) content of protein concentrate, aver-
age gain in weight was lower then in II group. This could be explained by disorders of
the ratio between some amino acids in case of high content of protein and discrepancy
with their requirements.

With an aim to determine the biological efficiency of protein concentrate in ex-
periment we specified indices of biological value of food: coefficient of food efficiency
(FEC), protein efficiency coefficient (PEC) and consumption (Table 2).

Table 2
Indices of biological value of food

group |average|amount| food [number | protein | exctre- | consu-
daily of effici- of effici- ted mptio
gain |consum | ency | consu- | ency |nitrogen| n%
weight | ed food | coeffi- | med | coeffi- | gr/daily
(gr) |gr/daily| cient | med | cient
protein
gr
T 50,0 66,0 | 0,76 13i1 38 1.3 370
550 | 66.6 | 0.84 139 4,0 12 ,
il 44,0 66,0 | 0,61 152 2 157 33,0
Z IV 40,3 633 0,69 | 12,1 3.6 1.4 30,0

As shown in the Table , highest indices of biological value is fixed in poultry of 11
group, with 5% content of protein preparation in food. Besides, indices of biological
value and consumption are higher then in control group.

Study of broilers showed that food, containing the wine yeast slush protein con-
centrate, has no negative effect on the organism of poultry (Table 3).

Table 3
Morphological and biochemical indices of broilers” blood during feeding
them with food contaning the wine yeast slush protein concentrate

indicators group
T i T 1\
total proteing 8,706 9,240,3 8,5%0,3 8,0+0,2

hemoglobin 102/ 13,7%0,1 13,2£0,6 13,5%0,6 13,4202

erythrocytes 1094 | 2,4£03 2,610,1 2.8%0,05 2,940,04
albumen,% 33,9215 353319 | 33,630,7 35.8%2,1
globulin,% 66,1£15 64,7519 66,407 64,2121
correlation 0,50 £0,04] 0,55 £0,05 0,50 £0 02 0,56 0,04
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Study of morphological composition of broilers blood showed that reliable dif-
ferences in amount of hemoglobin and erythrocytes between experimental groups in
comparison with control group was not evident. Differences in total protein and protein
fractions according to the groups were not determined.

Results of the experiment indicate on the perspectiveness of application of the
wine yeast slush protein concentrate as additional source of protein for increasing broil-
ers weight. Besides, as the study showed, adding 5% of protein concentrate to mixed
food increases average live weight of broilers by 11.6%.

As it was mentioned above we studied the biological efficiency of the wine yeast
slush protein concentrate in mixed food while feeding younger poultry.

Effect of the additive on the development of the poultry is shown in the Table 4.

Table 4
Dynamics of poultry live weight
As shown in the Table, feeding of poultry with mixed food containing the wine

group[  in 4 weeks in 7 weeks in13weeks [ average daily
gain in weight
| Mfm % Mfim % Mim % ar %

T [ 1420229 | 100 |3030£122| 1000 | 7160221 [ 1000 75 | 1000
T | 1400229 | R6 | 3320279 | 1096 | 7930213 | 1108 83 1107
TIT | 1480439 | 1042 | 3760296 | 1241 | 90504260 | 1264| 96 | 1280 |
IV 1420226 | 1000 | 3660485 | 1207 | 91704194 | 1R1| 97 | 1293 |

yeast slush protein concentrate during first 4 weeks did not produce statistically reliable
difference in live weight. During the following period (7 and 13 weeks) poultry of ex-
perimental group were developing more intensively and their weight was by 9.6-28.1%
higher then the weight of control group. It must be mentioned that the weight of cocks
was increasing quicker then of the hens.

Inexperimental groups average daily gain in weight was higher then in control group.
This index was the highest in IV group and exceeded control group by 2.2 g., or 29.3%.

Consumption of food by the poultry during the experiment is shown in the Table 5.

Table 5
Indices of food consumption by the poultry during the experiment
group average daily consumption | consumption of
consumption of food by one broiler food on 1kg gain in
by one broiler weight
% g % Kg %

g
1 3904,0 | 100,0 42,9 100,0 545 100,0

I 41770 107.0 459 107.0 5.26 96.5

il 4140,0 106,0 455 106,0 4,57 83,9
1\'% 3895,0 99.8 428 99.8 424 778




As shown in the Table, poultry of IT and III experimental groups consun}é(fﬂjg@j 5 }
food in comparison with control group poultry, and in IV group this index equaled to
the control group index.

Compensation of the food, i.e. its transition into meat, was more intensive in
experimental groups then in control groups. On gaining 1 kg weight poultry of experi-
mental group consumed 0.19; 0.88 and 1.21 kg less, i.e. 3.5; 16.1 and 22.2% less
food then poultry of control group.

Observation of the poultry sustainability during the experiment showed that death-
rate in both experimental and control groups did not differ statistically reliably.

At the end of the experiment, an analysis of development of poultry internal
organs showed that the organs of vascular system, digestive, barrier-function and re-
production systems in experimental groups were not affected by the physiological load
and their development did not differ from control group.

Thus, results of our experiments indicate the high biological qualities of non-
traditional food additive - the wine yeast slush protein concentrate, which was reflected
inincrease of poultry sustainability, gain in weight and transition of food into meat.

The wine yeast slush protein concentrate can be efficiently used in food of younger
poultry in amount of 5.0-7.5%.

Jy
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CYTOGENETIC DISORDERS, DUE TO DIFFERENT DOSES
OF X-RAY IRRADIATION IN EXPERIMENTAL ANIMALS
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To study in bone marrow and peripheral blood cytogenetic disorders due to

3Gy; 4,5Gy; 6Gy and 8Gy X- -ray 1rrad|atlon, mvesugatlon. was carried out
on 8 male dogs (totally 26 exper ions were cond d after
24, 72, 96 hours and on the 7, 12, 17th days from irradiation. Analyse of
obtained data revealed a strong correlation of frequency of dicentrics (more
specific chromosome aberration for irradiation) with exposed dose. Twice
arm chr were idered as dicentrics resulted from acrocentric
chromosome fusion. Along with dicentrics, the second specific disorders for
irradiation, were ring chromosomes, amount of which was significantly less,
compared to dicentrics. Especial attention from chromatide aberration was
paid on an appearance of tri- and quadriradials, which were not observed
after 3Gy but are specific for 4,5Gy and high doses of X-ray irradiation.
Chromatide aberrations, minutes, incresement of polyploid cell amount and
sometimes multiple aberrations, were observed after all doses of irradiation.
A correlation with morphological data was also revealed.

Key words: Irradiation, Bone marrow, Lymphocytes, Chromosomal aberrations,
Dicentrics, Dogs

In recent years a special attention is paid on the investigation of changes in
living organism due to the influence of ionizing irradiation. Cytogenetic data are
frequently used as biological marker of absorbed dose, as for X-ray irradiation is
responsible for the appearance of aberrant metaphases in bone marrow and
peripheral blood lymphocyte culture. In aberrations are distinguished: unstable —
dicentrics and rings and stable chromosome aberrations — consisted of reciprocal
translocations, peri- and paracentric inversions, terminal and interstitial deletions,
insertions, translocations of complex type, complex exchanges and complex non-
identified rearrangements [12].

It must be mentioned, that unstable aberrations in irradiated organism are
diminished gradually with time, compared with stable aberrations, which formed
lately, but persisted longer in radiation-exposed individuals, because cells with
monocentric (stable) aberrations have a higher probability of survival after cell
division compared to multicentric or acentric aberrations (unstable) (5),
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Furthermore, to determine the obtained madmuon doseby orgamsm and to study bidlogical |
effectof the influence on organism i i irradiation i igations of unstable
chromosomal aberrations are generally accepted [9, 11].

According to a large body of data, in aberrations, due to X-ray irradiation,
intrachromosomal exchanges are predominated compared with inter-chromosomal
exchanges which in turn appears to be promoted by chromosomal organization in
interphase nucleus, most probably due to close proximity of the two arms of a
chromosome (10). Most chromosome aberrations produced by ionizing radiation,
are thought to result from DNA double-strand breaks (4) and in particular, from
misrepairing of them (3). Furthermore, in literature are available data, that within
interchromosome aberrations dicentrics and translocations are produced in equal
frequencies (6). Linear-quadratic dose-effect relationships for frequencies of
dicentrics (2, 8, 11), rings (2, 7, 13) translocations (14) and multiple aberrations
(pulverization and severe damage cells) was revealed [2].

The purpose of this study was to reveal the peculiarity of cytogenetic disorders,
due to different doses of X-ray irradiation and to show the correlation with
hematological changes. Investigations were carried on dogs. In the bone marrow
and peripheral blood lymphocyte cultures of experimental animals cytogenetic
data were studied.

It is known, that in addition to chromosomal apparatus, hemopoietic system is
very sensitive system to the effect of ionizing irradiation. Consequently,
morphological substratum was also investigated, detail results of which are given
in our previous paper [1].

MATERIAL AND METHODS

The material for cytogenetic investigation are dividing cells of bone marrow
and peripheral blood cultures of 8 male dogs. All experimental dogs were
approximately the same size and their weight was varied in the range of 8-12 kg.
Single irradiation with high doses of X-rays, in particular with 3Gy, 4,5Gy, 6Gy
and 8Gy was performed by means of equipment “Run- 7” at room temperature
during 20, 35, 60-60 minutes, accordingly. Voltage was 250 kv. Current power —
15 mA. Bone marrow taken from femur was investigated before experiment and
after 24,72 hours from irradiation exposure. More lately from irradiation blood
samples taken by venipuncture were also cytogeneticaly analysed. For bone
marrow metaphase preparation was applied the “direct” method. In 7 ml of Eagle’s
medium with glutamine, were added 1,5 human AB+serum 1ml bone marrow
and 0,3 mkg/ml 0,01% colchicine. Cells were cultured at 370 C during 2 hours,
Hypotonic shock by 0,75 MKCL was carried on at 370 C for 20 minutes. After
centrifugation the cells were fixed in threefold by addition of methanol-acetic
acid (3/1 v/v). Suspension were spread on clean slides stained with 3% Giemsa
and visualized by “Opton” microscope.
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For peripheral blood metaphase preparation was applied culture method; 711‘1]‘6[‘ " 5
Eagle’s medium with glutamine, 1,5 human AB+serum and 0,3ml of mitogenic agent
Phytohemaglutinine [PHA] [Bulgaria] were added to 0,8ml whole blood. Cells were
cultured at 370 C for 48 and 72 hours. After 48 hours on the medium very low output
of mitosis was obtained therefore mitosis of 72 hours culture were also analysed.
Colchicine 0,3mg, per ml was added into flask with culture, 2 hours before fixation.
Hypotonization fixation and preparation of slides were similarly carried out as well as
above mentioned for bone marrow cells.

Different types of aberrations such as chromatide breaks, intra-chromosome
changes, fragments, rings and dicentrics were scored.

Furthermore, polyploidy, pulverization, association index and severe damage
cells [cells with 10 or more aberrations of any type] were taken into account. Run
parallel to this bone marrow and peripheral blood cells were analysed
morphologically, according to methodology pointed in previous paper [1].

RESULTS AND DISCUSSION

Cytogenetic analyse was carried out on 8 male dogs. In each case was taken an
attempt to analyse maximal amount of metaphases, as for on average 40-60
metaphases were investigated. Different types of aberrations were evaluated in
percents. Control cytogenetic analyse conducted in all animals before experiment
was shown that large amount of metaphases consisted of 78 chromosomes, and
such chromosome aberrations as breaks, were single only in 2 dogs.

Two dogs each were irradiated with different [3; 4,5; 6; 8Gy] irradiated dosage.
Cells of peripheral blood and bone marrow were investigated. It must be
mentioned, that metaphase amount in bone marrow was always less, than in
peripheral blood. In 3Gy irradiation case, 5 analyses were carried out, in particular,
cells of bone marrow were investigated in threefold — after 24, 72 hours and on
the 12th day after X-ray irradiation and peripheral blood cells — after 96 hours
and on the 6th day from irradiation. After 24 and 72 hours changes in bone
marrow were similar and by day 12, percent of aberrant cells was significantly
decreased.

In peripheral blood where we managed to collect more metaphases for analyse,
percent of aberrant cells was slightly low [Fig. 2], compared to the first day in
bone marrow/[Fig. 1]. Regardless, of this all types of aberrations —as chromosomal,
as well as chromatide type were observed.

After 4,5Gy irradiation twofold investigation of bone marrow [after 24 and 72
hours] as well as peripheral blood [on the 7th and 17th day] was carried out.

In the case of 6Gy irradiation, bone marrow was studied twice and peripheral
blood-only on the 7th day. Experimental animals obtained above mentioned dose
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were died on the 10th and 11th day accordingly.

Compared to this, 8Gy irradiation dose was contributed to dog’s early death in
particular on the 3rd and 4th days. Bone marrow was investigated after 24 hours from
irradiation. As for mitosis were in a small amount, metaphases were collected from
great number of slides. None of normal metaphases were observed, because most
metaphases were with multiple aberrations. In peripheral blood severe leukopenia was
mentioned. Consequently, investigation of peripheral blood become impossible. Table
1 shows chromosome aberrations in all investigated cases. Analyse of obtained data
manifested a strong correlation between frequency of the most specific for irradiation,
chromosome disorders, in particular, dicentrics with exposed irradiation dose [Fig. 3,
4]. Twice arm chromosome in dogs were considered as dicentrics, resulted from centric
fusion of acrocentric chromosomes [Photo 1]. Correlation of dicentric number with
exposed irradiation dose is given on Fig 3, 4, but Table 1 shows, dicentric amount on
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average in each irradiation dose. Along with dicentrics, rings are presented thesecond .5
specific disorder for irradiation, but their number was significantly less, compared to
dicentrics. Among chromatide aberrations a special attention must be paid on the
appearance of tri- and quadriradials [Photo 2], which were not observed after 3Gy

100
90
80
70
60
50
40
30
20
10
0

Percent dicentric chomosomes

4

100

——e—After 24 hours
fromirradiation
= m— After 72 hours
fromirradiation

<
3 45 Radiation dose (Gy)

Fig.3. The influence of different doses of X-ray irradiation on dicentric number
(in percents) in the bone marrow of experimental animals
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Fig.4. The influence of different doses of X-ray irradiation on dicentric number
(in percents) in peripheral blood after 96 hours irradiation

irradiation, as for they raised after 4,5Gy and higher doses of irradiation exposure.
Chromatide breaks and minutes were observed in all cases of irradiation in any period
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of time. A special interest was paid on the appearance of polyploids more also in;ijéi‘a,‘(édll 39
anormal mitosis disturbance.

According to data, available in literature, eccentric fragments and dicentrics are
raised from similar kinetics [4].

Obtained cytogenetic data were indicated, a dose-effect relationship for an
amount of aberrant metaphases, as well as for a total number of aberrations per
cell, observed in experimental animals bone marrow after 24 hours from different
doses of X-ray irradiation. Furthermore, a total amount of aberrations was
decreased with time passed from irradiation [Fig. 1]. These data are in accordance
with data available in literature [3, 9].

Morphological investigation of bone marrow and peripheral blood, which was
run parallel with cytogenetic analyse, revealed that high doses of X-ray irradiation
due to a deep myelokaryocytopenia, expressed already after 24 hours from
irradiation and deepening with time. In the bone marrow of experimental animals
were revealed availability of multiple destructed cells, blast cells, gigantic myelo-
and metamyelocytes, pathological forms of mitosis, megaloblasts. It must be
emphasized, that more lately, from irradiation in mononucleatic cells was observed
an appearance of additional micronucleuses. These structures are presented lethal
structures in their nature.

To conclude this paper, it must be mentioned, that different doses of X-ray
irradiation are responsible for a deep morphological and cytogenetic alterations.
Cytogenetic aberrations are characterised with a range of structural disorders,
part of which are specific [dicentrics, rings] and in spite of their belonging to
unstable chromosome aberrations, they persisted in peripheral blood for several
times after irradiation.

Due to cytogenetic and morphological investigation of bone marrow and
peripheral blood after high doses of X-ray irradiation, was revealed a correlation
between degree of cytogenetic disorders with exposed dose as well as their
simultaneousity with morphological alterations.
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GENERAL AND SPECIAL MECHANISMS OF INFLUENCE OF
RIDETHERAPY ON OSTEOCHONDROSE OF SPINE
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New method of conservative pathogenetic tr of osteochondrose
of spine —ridetherapy of therapeutic riding is presented in the work. Gen-
eral and special, or affecting motor g) of spine, hanisms of its

influence have been detailed and elaborated. High and stable therapeu-
tic effect has been reached in patients with osteochondrose of spine.

Key words: osteochondrose of spine, physical rehabilitation, conservative
treatment, therapeutic riding, antigravitational system, muscles,
muscular corset, intervertebral discus, motor segment of spine,
dynamic stereotype, biomechanical mechanisms.

The issue of prevention and treatment of osteochondrose of spine remains topi-
cal and pointed, because not decrease of morbidity, but its progress and rejuvenation
are manifested. Long terms of treatment, its futility and frequent exacerbation makes
necessary the search of new, efficient, pathogenetic methods. We [5,6,7] have elabo-
rated completely new, pathogenetic method with high therapeutic effect — therapeutic
riding of ridetherapy. It has been known since Esculap’s age, but its revival in Europe
has begun from 50" of our century and it had empirical character. It should be men-
tioned that almost simultaneously, irrespective of each other scientific research works
have begun in both Europe and Georgia. In Georgia academician Dimitry Tsverava has
ledit. He i igated i d biological system—“rider-horse”. In 80" scientific and
clinical researches carried out under his guidance took more differentiated character
and developed new direction in ridetherapy. In particular, usage of therapeutic riding in
psychosomatic diseases should be regarded as priority of academician Dimitry Tsverava
and Georgia.

The purpose of the work is revelation and elaboration of general and special
mechanisms of influence of ridetherapy on the osteochondrose of spine.

Two basic factors of influence are picked out in ridetherapy [6,8,9,10] —
phsychogenic and biomechanical. The later has leading importance in treatment of
osteochondrose of spine.
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Biomechanical influence of ridetherapy is caused by following basic mechanisms::
first—affection of vibrations formed from horse back both on the whole organism and - ©
directly on the motor segment of the spinal column; second — creation of new
antigravitational system while riding, third —affection of different intensity and volume
both on the whole muscular system as well as spinal muscles.

We’ll pick out the factors of general influence and special or affecting motor
segment of spine factors from mentioned mechanisms of influence.

Among general mechanisms we’ll consider following:

1. Vibrations formed from the horse back and spread in three inter perpendicular
planes differ by frequency and period according to pace of horse (walking, trot, gal-
lop), but all the same they belong to vibrations of law frequency and amplitude (bumps).
Their frequency is 0,5-1 hertz, and period — 1-1,6 seconds. Biological effect of vibra-
tions is determined by their local influence, which causes direct alternative changes in
tissues (contraction-stretching, budging, twisting, winding and etc) and transmitted
changes, which are caused by activation of central and vegetative nervous and endo-
crine systems [1,2,3]. Mentioned mechanisms lay in the basis of vibrotherapy [11].

Vibrations formed from horse-back begin affection on the rider’s organism from
baroreceptors of parts of body that are in contiguity with saddle and horse, from these
receptors excitation is transmitted by afferent ways to dorsal horns of spinal cord, and
from there — to thalamus and afterwards brain hemispheres.

Simultaneously nodular cells of sympathic trunk perceive vibrations (bumps), by
collaterals and sympathic nods of spinal cord, where from irritation is transmitted to
appropriate metameres of body, which also affect inner organs. It’s known that under
influence of vibration blood circulation and metabolism in muscles are improved.

2. Important mechanism, which determines general influence of ridetherapy, is
creation of new antigravitational system while riding, i.e. acquiring of balance or equi-
librium on the horse.

For keeping balance on the horse by rider strain reflexes are activated. By means
of them at first muscle-skeletal system creates steady support and then reflective con-
traction of antigravitaional muscular system begins. Both factors together determine
holding of body weight and balance. Development and strengthening of balance while
horse-riding needs certain time that is connected with creation and consolidation of
new reflexes. While sitting on the horse rider’s center of gravity coincides with center of
gravity of horse. In this posture postural, or maintaining posture reflexes and their real-
ization is determined by reflective contractions of antigravitational, postural muscles.
Every deviation of the rider from vertical position causes movement of his center of
gravity, then next group of postural reflexes begins acting and causes development of
defensive movements and maintain balance while affection of rider by different forces.
Thus, almost all muscles participate in keeping of balance. Certain load and training
receive also optic and vestibular systems.

3. Riding does not belong to habitual sphere of movement for men. Movement
coordinating system undergoes big loading; Formation of new conditioned and uncon-
ditioned reflexes takes place. Gradually is developed new motor stereotype, which has
therapeutic effect both in the process of development and afterwards.
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4. New field of proprioceptive excitation, which is transmitted from rider’s museles, 7=
tendons, ligaments, joint surfaces, joint capsules and fasciae to spinal cord and then
hierarchically to cerebral cortex should be recognized as one of general mechanisms of
ridetherapy. Proprioceptive irritation forms new refectory ways, which improve condi-
tional function of rider’s nervous system; forms new positive zones of excitation in
cerebral cortex and suppresses pathologic nidi by means of ability of induction.

As we have already reported in the system of physical rehabilitation of
osteochondrose of spine ridetherapy is prescribed when the disease is in subacute
phase or remission. That is why, those mechanisms of disease, which act in acute phase
and restrict usage of remedial exercises, and the more ridetherapy, do not represent
any more the factors hampering the beginning of ridetherapy in subacute phase or re-
mission. Despite the fact, that positive dynamics of disease can be achieved by drug
therapy carried out in acute phase, or activation of mechanisms of sanogenesis, patho-
logic substratum and pathogenetic mechanisms still remain.

Special mechanisms of ridetherapy affect both different elements of motor seg-
ment of spinal column and also remote regions.

1.Vibrations formed from horseback spread in the three inter perpendicular direc-
tions. Among them vibrations of two types in horizontal plane —front-back Z direction
and right-left X direction, and third—in vertical plane up-down Y direction (Fig. 1 a).

While riding center of gravity of rider-patient goes through spinal column. That
is why vibration affects directly the place of pathologic process —intervertebral discus.

Vibrations acting in horizontal plane in X direction affect pulpy nucleus moving
from center to right or left and cause its movement towards center. (Fig. 1 b,c). Vibra-
tions acting in horizontal plane in Z direction affect pulpy nucleus moving from center
forward and backward and cause its certification (Fig. 2a,b, ¢).

Thus, under influence if vibration acting in horizontal plane attempt of restoration
of anatomic structure of intervertebral discus takes place.

Y
|

Fig. 1 Influence of vibrations formed from horse back in horizontal
plane in X direction.
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Fig. 2 Influence of vibrations formed from horse back in horizontal plane
in Z direction.

Fig. 3 Chart of strengthening of vertical forces (vibrations in Y di-
rection) on intervertebral discus and metabolism in it.

In vertical plane act vibrations in up-down or Y direction. While affection occurs
akind of “massage” of intervertebral discus, all its elements (pulpy nucleus, hyaline
plates, fibrous angulus) and fixative tissues (anterior and posterior descendent, yellow
and other tendons, also joints). Vertically acting forces cause active stretching of inter-
vertebral foramen and intervertebral discus. This process is important for anatomic
structure of intervertebral foramen, because under influence of these forces occurs
decompression of nerve root and blood vessels, elimination of reactive infl ion
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around the root, stretching of connective tissue adhesions and others. Influence of these,
vibrations undoubtedly causes diffuse improvement of nutrition, because at each bump
akind of “vacuum” is formed, during which nutritional substances are attracted; and
during contraction the tension growth, and it should be assumed that penetration of
nutritional substances to cells is reinforced. Taking out of remainders is quickened un-
der affection of the same forces and mechanisms (Fig.3 a, b, c,). Metabolism is im-
proved in motor segment of injured spinal column and joints (mainly hip) that impedes
degenerative-dystrophic processes going in them.

2. Vibrations formed from horseback and creation of new antigravitational sys-
tem have significant influence on the whole muscular system, and especially muscles of
spinal column and lower limbs of the patient (rider). New proprioceptive field, which is
formed while riding improves metabolism first of all in analyzer motor neurons by inten-
sification of their vascularization, and afterwards has trophic influence on muscles of
trunk and limbs, in particular —muscles of spinal column.

While sitting on the horse muscles undergo both dynamic (isotonic) and static
(isometric) strain. Each vibration (bump) of horse is followed by training of muscles of
all parts of spinal column (cervical, thoracic, lumbar, and saccro-coccygeal) and groups
(large, middle, small, superficial and deep), abdominal press and lower limbs, espe-
cially adductors. Consequently develops needed for balance “muscular memory” and
new dynamic stereotype.

Affection on muscles changes according to pace: muscular strain is much lower
ata walk, then at a trot. Above mentioned muscles contract and relax 60-80 times at a
trot. Alternation of isotonic and isometric physical strains is especially significant at a
light trot. Every rise from saddle and squatting causes isometric strain of muscles with
subsequent relaxation, that intensively develops muscular mass and force, mobilizes
motoneurone apparatus and promotes for quick restoration of impaired function.

While ridetherapy affection on the whole muscle-skeletal system is symmetrical.
Osteochondrose of spine is characterized by asymmetric strain of muscles. That’s why
during ridetherapy spinal muscles undergo different affection: in particular, in stretched
(Iengthened) muscles their tone increases and in contracted (strained) muscles process
of fatigue begins. Afterwards muscles relax and in the end its tone becomes normal.
Influence of forces symmetrically acting on the horse causes development of strong
muscular corset around the spinal column. Creation of muscular corset and re-distribu-
tion of supporting function is the main tusk for pathogenetic treatment of patients with
osteochondrose of spine.

3. Mechanism of influence of ridetherapy on joints should be considered sepa-
rately. Joints system, especially hip and knee joints receive significant load at different
horse paces. Consequently, metabolism in mentioned joints increases that hampers
development of dystrophic process, which very often accompanies osteochondrose of
spine.

On the basis of general and special mechanisms of ridetherapy, which occur
while riding we elaborated appropriate methodology [4,9] and treated 232 patients of
both sexes in age from 19 to 52 years old. The patients had diagnosis of osteochondrose
of neck, thorax and waist in subacute phase or remission. In I —basic group complex
treatment was carried out using remedial exercises, massage and ridetherapy, in 11—
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control group - remedial exercises and massage only. All patients had general.clinicat; . »
X-ray and functional investigations, data of which were studied in dynamics.

Inorder to determine efficiency and stability of therapy we also studied the de-
gree of clinical picture, frequency of exacerbation and their duration, character of re-
mission in three months of treatment and after a year from treatment.

Analysis of results shows that therapeutic effect after treatment is quite high in
both groups —in1 - 96,67%, and in Il - 88,89% of cases, but is higher in basic group
(p<0,05) and is maintained in data obtained in a year after treatment (p<0,005); in the
same way frequency of exacerbation (p<0,001) decreased and degree of clinical pic-
ture improved (p<0,001) more n the I group. Reliable difference was not manifested
between the groups in duration of exacerbation.

The character of remission differed significantly in the basic group both by the
end of treatment (p<0,001) as well as in a year after therapy (p<0,05) — complete and
“a” type remission was achieved in 87,08% of cases in the basic group, and in 60,97%
- in control group. Analogous results were manifested in data obtained in a year after
treatment.

Thus, we can make following conclusions:

1. Following general mechanisms act during ridetherapy - vibrations formed from
the horse back and spread on the patient cause local and general changes in him (her).
Frequency and amplitude of vibrations positively affects nervous and endocrine sys-
tems of the patient and metabolic processes in tissues.

During ridetherapy a patient develops new motor stereotype and new, extensive
proprioceptive field is created, which condition significant therapeutic effect.

2.Following special mechanisms are revealed in ridetherapy: - under affection of
vibrations created from horse back on motor segment of spine occurs — centering of
decentred nuclei, improvement of metabolism in intervertebral discus and tissues around,
decompression of nerve trunk and blood vessels.

- Development of significant muscular corset in isotonic and isometric regimen at
different horse paces.

- Antidystrophic, antiarthrose affection caused by intensification of metabolism
in joints during riding.

3. Dueto methodology of ridetherapy proposed by us high and stable therapeu-
tic effect was achieved in-patients with osteochondrose of spine.
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INTERRELATION BETWEEB SECRETORY AND EXCRETORY
FUNCTIONS OF THE STOMACH
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According to the data obtained in experiments carried out in the dogs with
Pavlovian stomach pouch, it could be suggested that pharmacological and
surgical desynpathization induce alterations of secretotory and excretory
processes, which could be mainly attributed to the vascular mechanisms, with
decrease of the mucous blood supply. Accordingly, it could be concluded that
intensity of gastric excretory fi ion is depend
the blood of a substance to be excreted. Moderate excretion is stimulated
during feeding. Depression of the central adrenergic structures elicits
attenuation of gastric excretory ability, while the changes in the functional

on the ation in

state of the peripheral adrenoreactive structures induces disorders in the
correlational course of gastric secretory and excretory functions.

Key words: Stomach, Secretion, Excretion, Adrenergic structures, Dogs

Notwithstanding significant breakthroughs in the gastroenterology, treatment
of the gastric ulcer and duodenal ulcers still pose a major problem. The most
authors consider that the main factor of ulcerogenesis is a disbalance between the
protective and aggressive factors affecting the gastric mucous, which, at a short
run, is reduced to the mechanisms of acide-pepsinic or bacterial influences (for
references see [1]), while the literature on the putative role of gastric excretory
function in the ulcer pathogenesis is scarce [2, 3, 4, 5, 6, 7]. Hence, the role of
gastric secretory and excretory functions and their regulatory mechanisms in
development of the disease remains vague. Therefore, investogation of the poorly
studie problem of interrelation between these two gastric functions seems to be
expedient. It is important as well to establish the role of peripheral adrenergic
controlling structures in the above interrelation.

With an aim to reach above goal the following successive tasks have been
drawn: to study a dependence of the gastric excretory function on intensity of
secretion, and to reveal a role of the functional state of adrenergic structures in
the processes of interrelation between gastric secretory and excretory fuinctions.
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MATERIAL AND METHODS A ‘” a0

Two male dogs, weighing 18-22 kg, with a small stomach pouch according
to the Pavlov method, were used in the experiments. With an aim to evaluate the
stomach secretory function, on the bachground of various stimuli (meat, bread,
milk), the secretion latency, and the volume of gastric juice (for 4 hour period)
were investigated; in each hourly portion of the juice the free hydrochloric acid
concentration and general acidity in a titering units were measured; a digestive
power, according to the Metti method, was evaluated.

For the study of stomach excretory function the radionuclide (Nal!31)
method was emplyed. The dogs were intravenously injected with 0.5, 2.5, and
5.0 mega-Becquerel (MBc) of sodium iodide. The stomach pouch was washed
out with 50 ml of physiological saline. In a 4-hour intervals, every 30 min, the
wash-down specimens were collected. Evaluation of the radioactivity was made
by the automated spectrometer (GAMMA NK 350, Hungary), in each 50 ml
specimen of the mixed solution of gastric juice.

With an aim to alter functional state of the brainstem reticular formation
and central adrenergic structures chlorpromazine administration was used in the
dose of 0.1 and 1.0 mg/kg; peripheral adrenergic structures were manipulated by
adrenaline (0.4 mg/kg), ergotamine (1.0 mg/kg), and surgery - unilateral
retroperitoneal splanchnotomy.

The digital data obtained in the experiments were processesd by the variation
statistics - Student’s ¢-criterion.

RESULTS AND DISCUSSION

Following intravenous administration of 0.5 MBc NaI!3! maximal intensity
of its excretion was was observed at 6th and 90th minutes; then the process
decreased stepwise. After the four hours the gastric mucous excreted 0.69% of
initial Nal!31 dose. Intravenous injection of 2.5 and 5.0 MBc Nal!31 resulted in
almost equally high excretion indices per specimen, along the whole period of
observation. Four hours after the administration 0.87% of initial amount was
excreted. Therefore, in the further experiments the animals were given 0.5 and
2.5 MBc of Nal!3! only (Tables 1, 2, 3).

Investigation of NaI!3! excretion on the background of the gastric secretion
stimulation with various foods has shown: Intravenous administration of 0.5 MBc
Nal!31, especially after the meat intake, resulted in the statistically reliable increase
of excretion. During administration of 2.5 MBc, the gastric secretion stimulation
with any kind of food, did not elicit statistically reliable alteration of excretion
(Tables 2, 3). Thus, in a case of high concentration of the substance to be excreted,
stimulation of the secretion is not an esential factor in the excretion modulation.
Investigation of various doses of chlorpromazine in the secretotory and excretory
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“Tableliv
Percentage of Nall31 total excretion indices, followinf administration of the
substance in various doses

Quantity of Time elapsed after the substance administration,
Nall31, MBc min.
30 60 90 [ 120 [ 150 [ 180 210 240
0.5 10 24 3849 | 59 63 66 | 69 |
29 15 31 47 | 65 83 99 115 129
5.0 20 38 45|49 | 65 73 i 87
Table 2

Percentage of 0.5 MBc of Nal!3! total excretion, on the background of various
food stimuli

Food Time elapsed after the radioactive substance

stimuli administration, min.

30 | 60 | 90 | 120 150 180 [ 210 [ 240

No food 10 | 24 | 38 | 49 59 63 66 69

| 200 gof meat | 15 | 33 | 51 66 79 91 104 113

gofbread | 10 | 26 | 41 | 57 64 73 79 84

500 mlof milk | 15 | 30 | 43 | 59 71 80 89 95

Table 3

Percentage of 2.5 MBc of Nal13! total excretion, on the background of various
food stimuli

Food Time elapsed after the radioactive substance
stimuli administration, min.
30 60 90 120 150 [ 1 240
No food 15 31 47 65 83 99 115 129

200 gof meat | 18 | 35 50 71 91 [ 111 129 144
200 gof bread | 16 | 34 | 52 69 86 | 104 | 123 139
500 mlof milk | 16 | 34 | 55 74 95 | 112 | 130 144

functions has show that intramuscular injection of 0.1 mg/kg of the drug, on the
background of any kind of food intake, resulted in statistically reliable elevation
od all the indices of the gastric secretory function and activation of the excretory
function, during the first two hours of observation. Intramuscular injection of 1.0
mg/kg chlorpromazine, on the background of all kinds of the food stimuli, elicited
suppression of both secretory and excretory functions. It should be noted that
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chlorpromazine injection ina dose of 0.1 mg/kg, in absence of the food stimuli, practically
did not alter excretion indices, while the dose of 1.0 mg/kg, in the first hour of the
observation, statistically reliably decreased excretion indices. Thus, following the
chlorpromazine action the unidirectional changes in the secretory and excretory functions
are revealed (Tables 4, 5).

Table 4
Indices of the NaI'*! 4-hour excretion in the stomach, on the background of
various influences

Food | Statistical Loty OMPIO- |  4renaline | Ergotamine | Splanch-
stimuli | parameters | NO™ iazine, MAZING 10,04 mg/kg| 1.0 mgkg | notom:
2 P 0.1 mghkg | 1.0 mgkg B3E ¢ Y
M+m T49+216 B+TAT TI9+TC T30+1.9T 514139
Meat, D 113+1.83 +36 35 +6 17 +38
200g t & 12,57 1521 2.47 6.49 16.52
P <0.001 <0.001 <0.05 <0.001 <0.001
M+m T20+138 58+T.06 133+1.13 T20+T29 153+T.4Z
Bread, D 8441.66 +36 26 +49 +36 +69
200g t - 18.84 13.19 24.50 16.07 31.50
P <0.001 <0.001 <0.001 <0.001 <0.001
M+m 133+ 56+0.9: 274113 116+1.42 T39+T.9¢
Milk, D +38 20 32 +21 +44
500 m ' 20 Sl e 2230 2191 12.42 20.00
P <0.001 <0.001 <0.001 <0.001 <0.001

Intramuscular injection of adrenaline (0.04 mg/kg) induced suppressionof gastric
secretory function, regardless the kind of food given. The similar injection induced a
significant activation of gastric excretory function. At the first 90th-120th minutes the
marked synpathico-activating influence of adrenaline was found on the gastric secretion,
while parasympathico-activating - on the excretion process. Subcutaneous administration
of ergotamine in a dose of 1 mg/kg, on the background of any kind of food stimuli,
statistically reliably activated gastric secretory function (except for the secretion latency).
The gastric excretory function was activated as well: in a case of feeding with meat and
bread - during the first 2.5-3 hours, and in a case of feeding with milk - during 1.5 hours
(Table 4, 5).

Bilateral splanchnotomy, on the background of any kind of food stimuli,
elicited statistically reliable and significant activation of gastric secretory and
excretory functions (Table 4, 5).

According to the foregoing data it could be suggested that pharmacological
and surgical desynpathization induce alterations of secretotory and excretory
processes, which could be mainly attributed to the vascular mechanisms, with
decrease of the mucous blood supply. Accordingly, it could be concluded that
intensity of gastric excretory function is dependent on the concentration in the
blood of a substance to be excreted. Moderate excretion is stimulated during
feeding. Depression of the central adrenergic structures elicits attenuation of gastric
excretory ability, while the changes in the functional state of the peripheral
adrenoreactive structures induces disorders in the correlational course of gastric
secretory and excretory functions.
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Secretory function of the stomach on the background of various food stimuli:
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Changes in arterial blood pH and gas composition at acute CO -
intoxication and subsequent normo- and hyperbaric oxygenation of
white rats
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High effectiveness of hyperbaric oxygenation in case of CO-intoxication
was revealed in experiments on rats. The maximal period of time after
CO-i ication, when application of hyperbaric oxygenation will be still
effective and whether it can prevent later manifestation of a neurological

deficit has to be investigated additionally.

Key Words: CO-intoxication, Rats, Hyperbaric Oxygenation.

One of the most prevalent reasons, of both accidental and deliberate poisoning,
is the intoxication by Carbon Monoxide (CO). Revelation of CO-intoxication is rather
simple process (by estimation of Carboxyhemoglobin level), but the estimation of in-
toxication depth is interlinked to major difficulties and inconsistencies [3,6].

It is accepted, that in case of CO - intoxication the treatment by respiration of 100 %
Oxygenis indicated [6]. The physiological effect of Oxygen (especially during hypoxia) is
multilateral. In patients with respiratory insufficiency Oxygen breathing can increase O ten-
sion in both alveolar air and blood plasma [5, 7). Atthe same time the concentration dfan
oxyhemoglobin in arterial blood increases, the metabolic acidosis is reduced, the activity of
chemo receptors changes, catecholaminemia decreases, the heart rate is normalized, re-
parative and trophic processes in tissues are improved [1, 2].

In the present study attempt is made to reveal changes in acid-base balance and
gas composition of arterial blood if white rats during acute CO-intoxication and subse-
quent normo- and hyperbaric oxygenation.

MATERIAL AND METHODS

32 Wistar-line white rats, weighing 250-270g at the beginning of CO-intoxica-
tion, were used in this investigation. The animals had a free access to water and gained
astandard dose of dry granulose nutrition.

As an experimental model of acute carbon monoxide intoxication we have
used amodel offered by Jiang and Tyssebotn [4]. Under amild chloralhydrate narcosis
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2-3 days prior to intoxication the unilateral occlusion of a left common carotid artery’
and catheterization of a femoral artery were done. After wound healing and adap('él‘léﬁ'
to the experimental conditions (lasting 2-3 days) animals one hour were exposed to
mixture of air and 0.27%CO. The results obtained by mentioned authors show that
such experimental model is quite adequate to study the development of pathological
processes taking place during CO-intoxication, and testing of this or other methods for
their prevention and treatment [4]. The usage of given experimental model have shown
that approximately in 84% of cases, the cerebral edema develops (ipsilateral to the side
of common carotid artery occlusion), 76% of animals perish in 8,7+1,7 hour after an
intoxication [4].

Procedure of experiment: In two days after the surgical operation the rats
were put in the chamber for movement restriction (in which beforehand were within 18
days) and the chamber were placed in 4.5 liter volume flow-through box.

After completion of background measurements the mixture of 0.27% CO and
air within 60 minutes were given to animals through the gas mixer in the flow-through
box. 18 animals of 24 (survived after CO-intoxication) were divided into 3 groups (6
animals in each): I group was for a control, Il group - intended for normobaric, and I11
- for a hyperbaric oxygenation.

On completion of CO breathing, flow-through box on a short time (some
minutes) were vented (for complete elimination of residual CO) by air for I and 11
groups and 100 % Oxygen - for II group.

Animals of III group were placed into the hyperbaric chamber (3.5 liter in
volume special steel chamber, having possibility to control gas pressure. The pressure
in hyperbaric chamber was increased by addition of pure Oxygen with the rate of 50
&Da/min. In 35 minutes (with allowance of ventilation) the balance pressure in 300 kPa
was reached in the chamber, which was maintained within 60 minutes. Before decom-
pression the air (10kPa/min) was feed to the chamber. After that animals of I1I group
were placed into the flow-through box for breathing by normal air.

Finally the animals of all groups were reverted in the normal cages. After 24
and 48 hours animals once again for a short time were placed into the “movement
restriction” chamber for blood sampling, and then were killed by injection of a lethal
dose of Nembutal.

The measurements of 81 and gas composition of an arterial blood (Pal and
PaNi ) were conducted by means of pH/Blood gas Analyzer OP-215 (Radelkis, Flun-
gary) After each sampling the catheter washed out by a normal saline solution.

The general state of the animals, besides the above-mentioned parameters
was estimated by locomotor activity.

THE OBTAINED RESULTS

The control levels of studied parameters in all groups of rats were comparable
among themselves (see the Table).
During intoxication, after 15-20 minutes of respiration by mixture of air and
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carbon monoxide, animals almost have appeared in a state of a semi-coma. Amena], 0193
tension of a Carbonic acid (DaNI ) and arterial 51 were progress ively decreased with-
out any noticeable shifts in a level &f arterial oxygen tension (DaI ). Upon termination of
respiration all survived animals, to all appearances were in identical condition of intoxi-
cation.

After CO - intoxication BaNi has reached a control level less, than for 1 hour in
11 and I1I groups and after 4 hour irf I group. Within 1-4 hours of the period of post-
intoxication the level of a blood 81 in IT group was much lower than in all other groups
of animal. In one hour after CO - intoxication Pal in normoxic group considerably
exceeded control levels. The dynamic of arterial blbod 81 after CO - intoxication was
in inverse correlation with changes of Bal inIgroup (r=-0.9, P<0.001) and II group
(r=-0.8, P <0.001). During normobaric% oxygenation Dal increased up to 500 mm
Hg and up to 1000 mm Hg in case of hyperbaric oxygenatidn. At least within 2 hours
after a session of a hyperbaric oxygenation in III group (in comparison with group 1)
the level of Dal was higher (P < 0.05).

The sufvival rate in 11T group (80%) was much higher in comparison with
(22%, P <0.001), and II (44 %, P < 0.05) groups.

30 minutes after termination of CO-intoxication animals of first group have re-
stored normal behavior. As against them the animals of second group have revealed
progressive neurological disorders characterized by a hemiplegia, lethargic states, spon-
taneous rotation and have perished on the average in 2.5 +0.15 hours. Normobaric
oxygenation has prolonged time of a survival on the average up to 3.5 +0.2 hours. The
hyperbaric oxygenation has prevented development of the indicated disorders in I11
group, in which spontaneous rotations was not observed. All animals of this group
were alive over 6 hours, though the hemiparesis and drowsiness was observed in some
of them.

The inverse correlation obtained between arterial 3 and Oxygen tension directs
on thought, that after termination of CO - intoxication low 31 can boost respiratory
ventilation and by means of arterial carbonic acid elimination can normalize arterial pH.
At the same time, the action of low-level 8] can be changed by the increased arterial
Oxygen tension, especially at 100 % I breathing at once after completion of a CO -
intoxication. Judging by obtained data if is difficult differentiate whether low arterial 31
or normobaric oxygenation, have an effect on the initial stage of recovery period.

Normobaric oxygenation also has reduced period of a semi-comatose state
and has prevented animal’s death during this process of oxygenation. However, there
were cases, when animals suddenly perished after completion of normobaric session,
though any tags hinting at such outcome in the process of oxygenation was not ob-
served.

The mortality of animal and neurological disorders did not vary within four hours
at normobaric oxygenation, but were considerably reduced within the first hour of a
hyperbaric oxygenation started in 35 minutes later after completion of CO - intoxica-
tion. In the conclusion of this discussion it is possible to tell, that the data, obtained by
us, confirm high effectiveness of a hyperbaric oxygenation, but rise a problem on clari-
fication of maximal period of time after CO - intoxication, when the application of a
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hyperbaric oxygenation will be still effective and whether it can prevent, latetiil%!‘ﬁf@ 9

tation of a neurological deficit.
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CARBON MONOXIDE POISONING AND HYPERBARIC OXYGEN
TREATMENT: THE MAJOR RESULTS OF LATEST EXPERIMEN-
TALSTUDIES

D. Sikharulidze, U. Kerimova, E. Grigorashvili
State Medical Academy of Postgraduate Education
Accepted 25.03.1999

The study on white, conscious rats with occluded left carotid artery
analyses the correlation between cerebral edema developed after
carbon monoxide intoxication and intracranial pressure. Comparative
therapeutic effectiveness of normobaric and hyperbaric oxygenation is
evaluated. The results demonstrated that the hyperbaric oxygenation
can prevent increase in cerebrospinal fluid pressure and all negative
consequences of this increase.

Key words: Carbon monoxide poisoning, Cerebrospinal fluid pressure,
Hyperbaric oxygenation, Cerebral edema, Rats.

Carbon monoxide poisoning is the leading cause of poisoning death in many
developed and developing countries. Common morbidity involves myocardial and/or
neurologic injury including delayed neurologic sequelae [4, 7]. The pathophysiology of
this entity is complex, involving hypoxic stress on the basis of interference with oxygen
transport to the cells and possibly impairing electron transport [1, 10]. Carbon monox-
ide can also affect leukocytes, platelets and the endothelium, inducing a cascade of
effects resulting in oxidative injury [5].

Oxygen therapy is accepted as a key treatment of carbon monoxide intoxication
[6,8,9] and hyperbaric oxygen has been shown to interdict and improve clinical out-
come in patients and that stimulates worldwide intensification of experimental study of
behavioral, cardiovascular, neurologic, biochemical changes cause by carbon monox-
ide intoxication and following hyperbaric oxygen treatment.

Ininvestigations of Jiang and Tyssebotn [2] experiments were designed to estab-
lish an animal model of acute carbon monoxide (CO) poisoning in awake habituated
rats. On the day before CO-exposure, under a brief anesthesia, a Levine preparation
(unilateral common carotid artery occlusion) was performed on group 1 and 2 but not
on group 3 rats. Group 1 rats were exposed to air as control. Groups 2 and 3 rats were
exposed to 0.27% CO in air for 60 min followed by a 3-day recovery in air. The
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Levine preparation per se did not induce any detectable physiologic effects ot gioup 1,
rats. Identical cardiovascular and metabolic responses to CO occurred in groups 2 and
3. After the CO exposure, all group 3 rats lived for 2 days with normal neurologic
index. In group 2 84% of the rats showed increase of neurologic index and edema of
the ipsilateral cerebral hemisphere, and 76% of the rats died in about 8 hours after the
CO exposure. Neurologic index correlated with the brain edema and inversely corre-
lated with the survival tome after the CO exposure. The authors therefore concluded
that exposure of the Levine-prepared rats to 0.27% CO in air for 60 min will provide
a valuable model for testing of different treatments for CO poisoning.

Based on adescribed model of acute carbon monoxide poisoning in rats with an
occluded left carotid artery, we have evaluated the effects of normobaric oxygen and
hyperbaric oxygen on mortality and morbidity. The results our investigation practically
have confirmed data received in similar study by Jiang and Tyssebotn [3]. After expo-
sure t0 0.27% of carbon monoxide in air for 60 minutes, the rats were grouped and
treated with air (control group) and 100-kPa oxygen for 3. hours (I experimental group),
300 kPa normoxia (IT experimental group) and 300 kPa oxygen for 1 hour (Il experi-
mental group). The air breathing were started immediately after CO exposure, whereas
hyperbaric oxygen breathing began 30 minutes after the end of carbon monoxide ex-
posure. Inaccordance with data concerning the hypothermia, hypocapnia, drop in
mean systemic arterial pressure and acidosis the all group of animals suffered identical
level of poisoning. About 40-50 hours after the end of the carbon monoxide exposure,
mortalities were 75, 60, 75 and 15% in control and experimental groups respectively.
The neurologic morbidities, indicated by abnormal motor behaviors and edema in the
left cerebral hemisphere, were 85% in control group, and 65, 81 and 40% in I, I and
Il experimental groups of animals respectively. Compared to the normoxic treatments,
the hyperbaric, but not normobaric one, significantly reduced the mortality and neuro-
logic morbidity. Hyperbaric oxygenation was also markedly better than normobaric in
increasing surviving time and survival rate. These results support the value of hyper-
baric oxygenation in improving short-term outcome of acute carbon monoxide poison-
ing in this rat model.

In other series of experiments using the same model of carbon monoxide poison-
ing the influence of cerebral edema on cerebrospinal fluid pressure and evaluation of
the therapeutic effectiveness of normobaric and hyperbaric oxygen were studied.

The cerebrospinal fluid (CSF) pressure was continuously measured via cannula
inserted in the left cerebral ventricle before, during and for up 5 hours after exposure
0.279% CO for 60 minutes. A non-sustained small increase in the CSF pressure identi-
cal degrees of hypoxemia, hypocapnia, arterial hypotension and acidosis were found
during exposure in all rats. After the CO exposure, all non-edema control rats without
carotid artery ligation recovered completely with normal CSF pressure, behavior and
brain water content. All untreated and normobaric oxygen treated rats developed a
severely increased CSF pressure (over 50-100 mm HG) with neurologic motor dys-
function, and died with considerable cerebral herniation. All hyperbaric oxygen treated
rats (300 kPa oxygen for 1 hour, beginning at 30 minutes after CO exposure) survived
with significantly less neurologic motor dysfunction and less left hemispheric edema
than those in untreated and normobaric oxygen treated rats. These results clearly dem-
onstrate that the increase in the cerebrospinal fluid pressure was related to the left
hemispheric edema, and that the cerebral herniation is the predominant cause of death
after carbon monoxide intoxication.
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ON SIGNIFICANCE OF GENDER-DEPENDENT RISK-FACTOR IN
CHILDREN'S ACUTE HEMOBLASTOSIS
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Number of the boys was shown to exceed that of the girls in the groups ef
high risk patients with acute leukemia. The data obtained confirm the
suggestion on significance of sex-dependent risk-factor in children’s acute
hemoblastosis.

Key words: Acute leukemia, Children, Sex, Risk-factor.

The term “Hemoblastosis” implies a tumor formation, developed from the
hemopoietic cells. Its primary center may be localized in the bone marrow (in a case of
leukemia), or outside the latter (in a case of lymphomas). Development of the tumor
center and violation of the hemopoiesis indicate existence of the primary indices of
hemoblastosis. Infectious and necrotic processes, alterations in hemodynamics, and
hemorrhages serve as the secondary indices (2,7, 8}. In the acute hemoblastosis
infiltrations into skin and testicles [3,4, 5], central nervous system [5, 6], and lymphatic
nodes [5,6, 7, 8] do occur, which promotes development of the heavy relapses. Among
the concomitant with hemoblastosis diseases the following are considered - sepsis [4],
and gastro-intestinal- and circulation systems’ lesions [7, 8]. Although the modem means
of acute hemoblastosis treatment are highly efficient in rapid remission attainment, they,
however, may induce lesions in the internal organs and central nervous system of a
patient [2.3,5,6].

All the aforementioned undoubtedly points at an importance of urgent and detailed
investigation of the acute hemoblastoses, considering, especially, that this form of
pathology is characteristic of the juvenile age and its incidence is very high in the Georgian
population. Particularly, the acute leucosis is found in one child per two thousand, and
the disease outcome, regardless the efficiency of the modem therapeutic methods, in a
number of cases, remains lethal {4, 5].

A disease prognostics and choice of therapeutic intervention strategy represent a
major link in treatment of the acute leucosis [1-3, 5, 7-9}. This, in its turn, is directly
concerned with determining of the risk-group of a patient. There are determined
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standard-, medium-, and high risk-groups of patients, according to the phenotype
the blast cells, number of leucocytes. presence of spleen: and liver cells’ hype ésia
remission status, chromosomal alterations, response to prednisolone, and to the primary
lesion of central nervous system.

In 1998 Georgian hematologists published the data ij importance of the patient’s
sex for determining his/her risk-group [5]. The present work provides the new evidences
for importance of a patient’s sex as of the risk-factor in the juvenile acute leucosis.

MATERIAL AND METHODS

Total of 138 children with acute leucosis (average age of the patients- 6.3 years)
have been investigated. Out of these patients the 103 individuals have been completely
recovered as a result of treatment, while the rest were returned to the clinic (2-2.5
years following the end of treatment course), because of the disease relapse (Group A
and Group B, respectively). Determination of the risk-group of the patient was made at
the moment of admission into clinic, according to the common hematological criteria
for the acute leucosis as indicated by the Program ALL-BFM-90 [5,8]. The percent
ratio of boys and girls was calculated per each risk-group (Standard, Medium, High)
of the A and A patients, separately.

RESULTS AND DISCUSSION

The Figure 1 shows that in, the Standard risk Group A number of giri & exceeds
the number of boys by 10%, while in the Medium risk group the sex ratio is practically
equal, and in the High risk group number of the male patients is prevailing. Thus, in the
patients, completely recovered after the Program ALL-BFM-90 treatment of the acute
leucosis, the least favorable prognosis for the disease course, according to attributing
the patients to the High risk group, could be made in boys rather than in girls.

B 8,88 8 d
®

3

20 18
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Fig.1. Percent ratio of boys and girls in the acute leucosis patients of the
Croup A.Closed bars- boys, open bars-girls.

1939



In the Group B (Fig. 2) number of girls in the Standard risk group is L'[,!J"‘

that of boys, while in the Medium- arid High risk groups boys are prevailing. Thus, ina
case of leucosis relapse, an unfavorable prognosis, according to attributing the patients
to the High risk group, should be made more frequently in boys rather than in girls.

Fig.2. Percent ratio of sexes in the acute leucosis patients of the Group B.
All notation as in Fig.1.

In awhole, the results obtained by us support the notion [5] that the sex should be
viewed as a risk-factor in the children’s acute leucosis. Apparently, at the stage of the
disease manifestation, the boys are more vulnerable than the girls. Respectively, prognosis
inthe boys is less favorable than in the girls and hence the former require more radical
therapeutic intervention.

REFERENCES

1.Alekseeva N.A. Hematology of Children. St.-Peterbourg, 1998, 537 p. (In Russian)

2.Kisliak N.S. Hemoblastoses in children. Pediatria, No 5, 1980, 4-11 (In Russian)

3.Pavlova M.P. Hematotogical diseases. Minsk, 1996, 439 p. (In Russian)

4.Sheklashvili M., Zedgemdze I., Khetsuriani R., Girdaladze D., Bogvelishvili M.

Leukoses and malignant lymphomas. Tbilisi, 1996, 244 p. (In Georgian)

5.Shengelaya A. Thesis of MD Diss., Tbilisi, 1998 (In Georgian)

6.Todua F., Shengelaya A., BerayaM., Bakhtadze L. In: Proc. Il Republic Sci. Conf.,
Kutaisi, 1995, 28-30 (In Georgian)

7.Vorob’yov A.I. Cytostatic disease. Moscow, 1985,235 p. (In Russian)

8.Vorob’yov A.L, Brilliant M.0. Handbook of hematology. Moscow, 1985, 157-347
(In Russian)

9.Wood M.E., Bonn P.A. Secrets of hematology and oncology. Moscow, 1997, 560
p- (Russian translation)



170 N2
%

LJabdy wodogowgdnmo @olg-gsddm@gdols 3b0dgbgEnmds
b53dms  3Fg539 353mdmsbBmbyd Yo

b, BoJo@sBgomo., 5.9gbygms0s

b 52569, 357,
X

bodsGogg, 2 @ogol bodoboli@emb
dsdseamgoobs o G@bbg e bomamgools 0bbBodgGo. mdogrobo

@gboydyg

65bg96980l, GmI 73039 30393000 ©O35EYd @M do@ago
Gobgol xa9830 dodgdol Gomwybmds 50303 amambgdolsl.
do@gdnmo 365399900 396538303901 Jlob@gdsl, Gmd 55330

73039 393mdaabpnmbgddo bjgbo 36033b9amaobo  Gobg-gsdmmols
Aol 05353mdl.



1% y
Proc. Georgian Acad. Sci., Biol. Ser., 1999, vol. 25, No 1-3,171-173 ISSN 0}21 'l‘ﬁt‘?rj“ 5
© Megobari Publishing House

ON THE TREATMENT STRATEGY IN NON-HODGKIN’S
LYMPHOMA, ACCOSSING TO THE RISK-GROUP OF THE
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Long-lasting investigations have shown that daring treatment of the non-
Hodgkin’s lymphomas in children, it is possible to exclude irradiation of the
brain, if the patient belongs in the Standard rlsk-group Exclusion of radiation

therapy may significantly att t lications elicited by
irradiation.

Key words: Now-Hodgkin ‘s lymphomas. Radiation therapy. Brain, Risk-
groups

The non-Hodgkin’s lymphomas ate frequently encountered in the children’s
hemoblastoses [1, 4]. In treatment of this disease a priority is often given to the
polychemiotherapy, and the treatment tactics is executed according to the principles
implied in the treatment method> for the acute leucosis m children. Regardless the
primary localization of the process, treatment of the children’s lymphosarcomas is initiated
with the means for remission induction, utilizing various schemes of the polychemiothetapy
(except for the patients with abdominal lesions, who are frequently subjected to the
urgent surgery). In the period of remission, induction the measures, against infiltration of
the tumor cells into the central nervous system, should be taken [f,4]. With this aim the
intrathecal administration of Metathrexate and irradiation of the brain are carried out

Unfortunately, both the polychemiotherapy and the brain irradiation result in a
number of the side-effects. Application of the chemical substances induces lesions in
the internal organs [1, 4], which significantly, complicate the patient’s state. Georgian
clinicians have revealed the cases of the central nervous system’s damage as a result of
irradiation of the brain [2, 3], which induced consecutive retardation of intellectual
development in the patients [2].

Therefore, a serious problem does arise. On the one hand, the hemoblastoses
treatment is impossible without chemiotherapy, and, in some cases, without irradiation
of the central nervous system as well. On the other hand, the above-mentioned
therapeutic means may induce lesions in a number of the patient’s organ systems. The
Georgian hematologists [2] suggest that in the patients, who have been diagnosed as
belonging to the standard risk-group, physician may refrain from the brain irradiation.
Thus, determination of the risk-group has a high importance not in the choice of a

treatment strategy only, hut in precaution means against the side-effects of chemical-
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and radiation therapies as well, which may induce the complications in the pdnelﬁ&, a4

Hence, according to the aforementioned, we consider it highly important to possess
an information on frequency of attributing of the non-Hodgkin’s lymphoma patients to
one or another risk-group (Standard, Medium, and High, resp,). The present investigation
was carried out with an aim to collect the data on this very subject.

MATERIAL AND METHODS

Total of 231 children (aged 6.1 years, at an average), who have been treated in the
period of 1992-1995, with diagnosis of the non-Hodgkin's lymphoma, served as the
subjects of investigation. Due to the wide-adopted criteria, the patients, treated according
to the Program BFM-90 for the acute lymphoblastoses, were re-distributed into the
three risk-groups - Standard, Medium, and High.

RESULTS AND DISCUSSION

The percent values of the ill children, attributed to the different risk-groups, at the
moment of diagnosing of the non-Hodgkin's lymphoma, are presented at the Fig. 1.
Total number of the patients (231 individuals) are considered as 100%. According to
the data obtained, the standard risk-group patients are prevailing in the total of ill children.
Bearing in mind the above-mentioned recommendation [2] on the strategy for treatment
of such patients, our results could be considered as promising in a sense that during last
three years (1992-1995) about half of the children with the non-Hodgkin’s lymphoma,
under our surveillance, comprised the group in which irradiation of the brain could be
omitted from the treatment scheme.

100
80
60
40
20
: B
1 - 3

Fig. 1. Number of patients in the groups of Standard (1), Medium (2), and
High (3) risk.

If further investigations will support a possibility of avoiding-the irradiation therapy
in the Standard risk-group of the patients, and infiltration into the central nervous system
could be avoided, treatment methods of the hematological patients (at least the part of
them) may be more sparing.



‘173///

0F0935

/
/

A

REFERENCES

1. Alekseev N.A. Hematotogy of Children. St.-Peterburg, 1998, 543 p. (In Russian).

2.Shengelaya A. Thesis of MD Dissertation, Tbilisi, 1998 (In Georgan).

3. Todua F., Shengelaya A., Beraya M., Bakhtadze L. In:Proc. III Republic Sci.
Conf., Kutaisi, 1995, 28-30 (In Georgia).

4.Vorob ‘yovA.I Cytostatic disease. Moscow, 1985,235 p. (In Russian).

565-30% 3060l @0dgmdol J3n@bsmmdol LH@sGgy00l
Bg@hggs ogodgmygms Gobg-xaagol Inbyogon

b.90Jo@Fgomo, 5.99639m505

bodotmggarml xobddmgamdol @oigol bodobobB@mb
F9dsBeammzoobs @s §@Gbbggbomammgool 06bBodgBo. mdogrobo

Ggboygdyg

boby@daogo  3o0m 33 g3900m  ©EA0bES, @I >G5-3my Jobols
@0dxmdon ©oogogdgm dogBms 39@bommdolsl Fglisdagdgeos
0530 535G0RM0 Mog0l H30bl GoE0s30m EsLbogIdsL, My sgoEdymge
LHobrs@Ggmo Gobgol xaa8b 80gggmgbgds, s sdom YgzedzoGmm
Go0mmgMe300m odmgggmo asGmgmadgdol gbodmgdemds.



1% /

Proc. Georgian Acad. Sci., Biol. Ser., 1999, vol. 25, N1-3,175-178.  ISSN 032121665,
© Megobari Publishing House

PSYCHOPHYSIOLOGICAL APPROACH IN THE EARLY
DIAGNOSIS OF GLAUCOMA
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The eyes with preclinical stage of glaucoma and with primary open angle
glaucoma (POAG) have been investigated with an aim to reveal
characteristics of early disorders of the visual function in initial glaucoma;
The topographical study of contrast sensitivity in the On-Off channels of
the retinal cone system was used as a method. A new specific
psychophysical symptom of initial POAG - predominant decrease of
sensitivity in the Off-channels (to the opponent colors), exhibited in
deceleration of the sensorymotor reactions (SMR), and preservation or
insignificant decrease of sensitivity in the On-channels - has been revealed.
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In the meantime there exists a notion concerning the glaucoma, as of disease
characterized with increased intraocular pressure over the tolerable level for the particular
eye, development of specific atrophy with excavation of the optic nerve disc, and
deterioration of the visual function [6, 7, 8].

The problem of early diagnosis of glaucoma remains complicated. In the last
decade anumber of new psychophysical and electrophysiological methods, for revealing
the early alterations in the visual function in glaucoma, were proposed. However,
character, topography, and specificity of disorders revealed are studied insufficiently,
which necessitates search for new, more informative methods of the visual functions’
study, providing for determination of initial glaucoma symptoms at the preclinical stage
[8, 10, 11]. Therefore, in the present study it was endeavored to detect early
psychophysical symptoms of this disease.

MATERIAL AND METHODS

Total of 125 human subjects aged 43-70, with visual acuity of 0.8-1.0, were
divided into the following three groups: Group I - 30 healthy control individuals (60
eyes); Group I1 - 60 eyes with POAG; Group 111 - 35 eyes with no clinical signs of
glaucoma, although suspected.
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Presence of morphologically and functionally heterogeneous On-Off chféﬁb‘é]s@) 5
the retinal cone system, serving recognition of the opponent colors (black-white, red-
green, yellow-blue), provides for suggestion on their different reactions when the
pathological processes are localized in different structures of the visual analyzer [1,2,
3,4,5,12,15).

Investigations were carried out according to the method by Shamshinovaetal.[9,
11, 13, 14, 15] designed for the studies of activity in On-Off channels of the retinal
cone system. In mesopic conditions, achromatic and chromatic stimuli, on the respective
opponent backgrounds, are displayed on the computer monitor screen. The stimuli are
presented in a random order, in each predetermined by schedule point, in a zone of 2,
5, and 12.5 degrees. The stimulus luminosity increases stepwise from the darker than
background, to the brighter than background one, with the step value of 0.5 cd/m?.
Luminosity difference between stimulus and opponent background (the luminosity
contrast) is assessed according to the SMR time value. Results are presented as a
histogram of dependence of the SMR time on the stimulus luminosity. Testing was
carried out monocularly, distance between the eye and the screen was 33 cm. All the
numerical data obtained were processes statistically.

RESULTS AND DISCUSSION

During investigation of the contrast sensitivity topography in the central zone of
visual field (the On-Off channels’ activity) in normal (Group I) subjects, it was found
that in a case of presentation of both achromatic and chromatic stimuli on the opponent
background, if the stimuli were closely illuminant as compared to the background, the
zone was evident, where the SMR time was significantly higher than in a case, when the
stimulus and the background difference was visible. Along with increasing difference
between the stimulus and the background, towards either the darker than background,
or the lighter than background stimuli, the SMR time symmetrically and evenly decreased
and, since the reaching the certain value, did not change. Increasing of receptive fields
from the center to the periphery was considered during choice of the optimal dimensions
of stimulus aimed to obtain the maximal response in the norm. During presentation of 2
mm stimulus into the zones of 2 and 5 degrees, and of 3 mm stimulus into the zone of
12.5 degrees, the averaged SMR-time/stimulus-luminosity curves coincided between
each other and were symmetrical against the conditional axis.

In the patients with initial POAG (Group II), in 100% of the cases, increase of
the SMR time to the stimuli darker and lighter against the opponent background was
observed in the zones of 2, 5, and 12.5 degrees. The SMR-time to the stimuli (chromatic
and achromatic) darker than the background of high contrast, increased 2.2+0.2 times;
in a case of medium contrast - 3.5+0.3 times; in a case of low contrast - 2.6+0.1 times;
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while ina case when the stimuli were brighter than the opponent background, the SMR- |
time, at high contrast, increased 1.5+0.15 times; at medium contrast - 1.7+0.2 times;
at low contrast - 1.5+0.1 times.

In 75% of the patients, which at the time of examination had no clinical signs of
glaucoma (Group I1I), the same regularity was observed, which allows to speak on
existence of psychophysical symptoms preceding the clinical manifestations of the
disease.

Thus, a new specific psychophysical symptom of the initial POAG has been
determined - predominant decrease of sensitivity in the Off-channels of the retinal cone
system, which is displayed in deceleration of the SMR-time, along with unaltered or
insignificantly decreased sensitivity in the On-channels.
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