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DAS BURNOUT-SYNDROM UND SEINE ENTSTEHUNG

Zusammenfassung. Im Artikel werden die Fragen, die die Entstehung des Begriffs des Burnout-

Syndroms betreffen, untersucht. Zu diesem Zweck ist eine Reihe von literarischen Quellen, die sich

auf den Gegenstand unserer Untersuchung beziehen, analysiert worden.

Schlisselworter: Burnout-Syndrom, Stress, emotionelle Erschopfung, Depersonalisation,

Reduzierung von personlichen Leistungen.

Problemstellung. Die Fragen, die die Entste-
hung des Begrifts des Burnout-Syndroms betreften,
sind von grofler Bedeutung nicht nur fiir nationale
und auslidndische Psychologie, sondern auch insbe-
sondere fiir die klinische Medizin.

Analyse der letzten Untersuchungen und Pu-
blikationen. Dem Problem des Burnout-Syndroms
widmeten solche aus- und inlindischen Wissen-
schaftler wie: Aronson E., Buunk B.P,, Leiter M. P,,
Maslach C,, Pines A., Jerg-Bretzke L., Novak P,
Traue H.C., Schaufeli W.B., Freudenberger H.]J.,
Kumar S., Babanov S. A., Boiko V. V,, Vodopiano-
vaN.E,, Orel V.E., Lavrova M. G,, Starchenkova E. S.
u.a. bestimmte Aufmerksamkeit.

Das Ziel des Artikels besteht in Aufklirung der
Entstehung des Burnout-Syndroms.

Hauptergebnisse der Untersuchung. Der
Stress ist das Aroma und der Geschmack des Lebens;
weil der Stress mit jeglicher Tatigkeit verbunden ist,
kann ihm nur derjenige entgehen, der nichts macht
[1, S. 71]. Selye H. behauptete, dass der Stress die
unspezifische Antwort des Organismus auf jegliche
an ihn gestellte Forderung ist, insbesondere ist es

vom Gesichtspunkt der Stresssituation von keiner
Bedeutung, ob die Situation, in die wir geraten sind,
angenehm oder unangenehm ist, von Bedeutung ist
nur die Intensitit des Bediirfnisses an Umstellung
oder Anpassung [1, S. 27]. 1936 hat Selye H. das
allgemeine Anpassungssyndrom als ein Prozess, der
in drei Phasen verlduft, die konsequent ineinander
tibergehen, beschrieben: 1) Alarmreaktion - der Or-
ganismus dndert seine Charakteristiken, weil er dem
Stress unterworfen worden ist, sein Widerstand ist
aber unzureichend, und es kann zum Tod kommen,
wenn der Stressor stark ist (schwere Brandverletzun-
gen, duflerst hohe oder niedrige Temperaturen); 2)
Widerstandsphase — wenn die Stressor-Einwirkung
mit Moglichkeiten der Anpassung vereinbar ist, leis-
tet der Organismus den Widerstand, die Zeichen
der Alarmreaktion verschwinden insbesondere
fast vollig, der Widerstandslevel erhoht sich deut-
lich mehr als normal; 3) Erschopfungsphase — nach
einer lingeren Stressor-Einwirkung, an die sich der
Organismus anpasst, werden die Reserven der An-
passungsenergie allméhlich erschopft und die Zei-
chen der Alarmreaktion erscheinen wieder, diesmal
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sind sie aber irreversibel, und die Person kommt um
[1,S.34-35].

Das Burnout-Syndrom wird oft mit dem Modell
des allgemeinen Anpassungssyndroms von Selye H.
verglichen [2, S. 144].

In auslandischer Literatur stammt wahrschein-
lich das élteste Beispiel mit dem Begrift ,to burn out”,
der mit der Erschopfung verbunden ist, von Shake-
speare W,, der 1599 im Sammelband der Gedichte
»Ihe Passionate Pilgrim“ schrieb: , ... She burned
with love, as straw with fire flameth; She burned out
love, as soon as straw outburneth...“ [3, S. 311; 4].
Der Begriff ,staft burnout” wurde zum ersten Mal
von Bradley H. 1969 in seiner Untersuchung von
Beamten, die minderjahrige Verbrecher bewachten,
verwendet [3, S. 311-312]. Spiter, im Jahre 1974
erforschte der amerikanische Facharzt fiir Psychiat-
rie Freudenberger H.]. dieses Phinomen unter den
Freiwilligen, die mit Drogensiichtigen arbeiteten,
und er wird fir Grindungsvater des Konzepts des
Burnout-Syndroms gehalten [3, S.312; 5, S. 159].

In der Geschichte der Untersuchung der emo-
tionellen Erschépfung kann man bedingt drei Etap-
pen aussondern: in der ersten Etappe stellten die
Wissenschaftler die emotionelle Erschépfung dem
Begriff ,Stress” gleich, indem sie diese fiir ein Ergeb-
nis des Arbeitsstresses hielten; die zweite Etappe ist
systemisch, als emotionelle Erschopfung eine Be-
schreibung als systemisches Konstrukt in Einheit
des statischen und dynamischen Aspekte, Kriterien
deren Bestimmung erhielt; die dritte Etappe ist hu-
manistisch, die die emotionelle Erschépfungen als
Komplexe von spezifischen Erlebnissen betrachtet
und darin konstruktive Méglichkeiten fiir Selbstak-
tualisierung einer Fachkraft vorsieht [6, S. 199].

In der wissenschaftlichen Literatur existieren
verschiedene Ansichten tiber das Wesen des Bur-
nout-Syndroms.

Der sozialen Psychologen Maslach C. Und Lei-
ter M. P. haben das Burnout als ein Syndrom, welches
als eine dauerhafte Reaktion auf den chronischen
Stress erscheint, der infolge der Arbeit mit den Men-

schen entstanden ist, beschrieben [7, S. 103]. Drei
Schliisselzeichen des letzteren sind: die enorme Er-
schopfung, das Gefiihl von Zynismus und Abgeschie-
denheit von der Arbeit, das Gefiihl der Wirkungslosig-
keit und Reduzierung von personlichen Leistungen
[7,S.103]. Die emotionelle Erschépfung driickt sich
im Gefiihl der emotionellen Uberanstrengung und im
Gefiihl der Leere, Ausschopfung von eigenen emo-
tionellen Ressourcen aus, das Gefiihl der ,Gedampft-
heit®, , Abgestumpftheit von Emotionen entsteht, in
besonders schweren Erscheinungen sind emotionelle
Ausfille moglich [8, S. 30]. Die Depersonalisation ist
ein Trend, das negative, herzlose, zynische Verhal-
ten zu den Rezipienten zu entwickeln, insbesondere
werden die Kontakte entpersonlicht und formell, die
entstehenden negativen Einstellungen kénnen am
Anfang einen verborgenen Charakter haben und in
innerer unterdriickter Reizung, die mit der Zeit in
Form von Ausbriichen der Reizung oder Konflikt-
situationen herausreif3t, erscheinen [8, S. 30]. Die
Reduzierung von personlichen Leistungen erscheint
als die Herabsetzung des Gefiihls der Kompetenz in
eigener Arbeit, das Miflvergniigen mit sich selbst, die
Herabsetzung des Wertes eigener Titigkeit, die negati-
ve Selbstwahrnehmung im beruflichen Konzept; man
merkt negative Gefiihle oder Erscheinungen in sich
und beschuldigt sich, seine sowohl fachliche, als auch
personliche Selbsteinschitzung setzt sich herab, das
Gefiihl des eigenen Versagens, die Gleichgiiltigkeit zur
Arbeit entstehen [8, S. 30]. Die Bedeutung diese Drei-
faktorenmodells besteht darin, dass das Erlebnis des
personlichen Stresses des Menschen deutlich in den
sozialen Kontext verschoben ist und das Verstiandis
vom Menschen sich selbst und der Umstehenden ein-
schlie3t [7, S. 103].

Pines A. und Aronson E. betrachten das Burnout
als ein Zustand der physikalischen, emotionellen
und geistigen Erschopfung, die durch eine lange
Beteiligung an Situationen, die eine emotionelle
Spannung erfordern, ausgelost ist [9, S. 263].

Interessant ist, dass die Ubersetzung und Nut-
zung des Begriffs ,Burnout” in verschiedenen Lin-
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dern der Welt verschieden ist; auflerdem nutzt man
den Begrift ,Erschopfung” anstatt des Begriffs , Bur-
nout, manchmal in Verbindung mit dem Adjektiv
yfachlich® [10, S.210]. In einigen Landern legt man
den Begriff ,Burnout” als die Unmoglichkeit der voll-
stindigen Wiederherstellung, d.h. als ein ,psycholo-
gisches Todesurteil“ aus und wendet man den Begrift
,Burnout” gerade deswegen [ 10, S. 210]. In literari-
schen Quellen kommen auch solche Auslegungen
wie ,emotionelle Erschépfung® (,Burnout®) (Boi-
ko V.V.) [2,S.136-156], ,psychische Erschopfung*
(,Burnout®) (Orel V.E.) [11, S. 33-38], ,fachliche
Erschépfung® (,Burnout®) (Vodopianova N.E.)
[12,S.1,27-430]. In den Lindern mit einem ent-
wickelten System des sozialen Schutzes der Bevolke-
rung, solchen wie Schweden und die Niederlande,
ist das Burnout-Syndrom eine klinische Diagnose
[7,5.108].

Vodopianova N. E. behauptet, dass das Burnout
ein subjektiv-personliches Desadaptationssyndrom
ist, welches in einer Storung des optimalen Funk-
tionierens der Person als eines Tatigkeitssubjekts
erscheint, solche Anderungen tragen insbesonde-
re in der Regel einen zerstorerischen Desadaptati-
onscharakter, wirken sich negativ auf geschiftliche
zwischenmenschliche Beziehungen und Kommu-
nikationen im Organisationsumfeld negativ aus, er-
scheinen in einer Minderung der Zufriedenheit und
Selbsterfillung im Beruf, der Selbstaktualisierung in
anderen Lebensbereichen und bei einer hohen Aus-
gepragtheit in Verschlechterung des psychosomati-
schen Befindens [12, S. 35].

Der Meinung von Boiko V. V. nach ist das Bur-
nout ein von der Person ausgearbeiteter Mechanis-
mus der psychologischen Verteidigung in Form des
vollen oder partiellen Ausschlusses von Emotionen
(Verminderung deren Energie) in Antwort auf aus-
gewidhlte posttraumatische Einwirkungen, insbe-
sondere ist das Burnout eine Form der fachlichen
Deformierung der Person [2, S. 137].

Als der Verlauf von bestimmten Ereignissen im
Leben einer Fachkraft gibt der Burnout-Prozess,

der Meinung von Lavrova M. G. nach, die Dyna-
mik deren Anderung und die Charakteristiken der
entsprechenden Etappen wieder; als ein diagnosti-
zierter Zustand mit entsprechenden Kennwerten ist
es ein statisches Bild in gegebenen Zeitraum, dass
die Einschitzung des aktuellen Zustands der Ver-
suchsperson auf der bestimmten Etappe der Ent-
wicklung der fachlichen Destruktion ermdglicht
[6, S. 199]. Gerade diese Lage wird in Form vom
Burnout-Syndrom — einer Reihe von Symptomen
diagnostiziert, die Ergebnis eines langen Prozesses
der fachlichen Deformierung sind, dessen Zwische-
nergebnisse entsprechende psychophysiologische
Zustinde des Subjekts sind, deren Erscheinungen
in allen Bereichen (dem emotionellen, Motivations-,
axiologischen, Verhaltensbereich usw.) der Person
vorhanden sind [6, S. 199]. Die Wissenschaftlerin
meint, dass die Anerkennung des Vorhandenseins
im Burnout-Syndrom von dessen beider Modaliti-
ten — der Struktur und des Prozesses gleichzeitig, d.h.
das Verstehen der psychischen Erscheinung des Bur-
nouts als einer prozesshaften (dynamische Erschei-
nungen in der Zeit, Anzahl der Phasen) und dabei
strukturellen (bestindige bestimmte Formen) Er-
scheinung die Losung eines solchen Widerspruchs
ist [6,S.199].

Starchenkova E.S. behauptet, dass das Bur-
nout-Syndrom zu den wenig untersuchten Phino-
menen der personlichen Deformierung gehort und
ein mehrdimensionales Konstrukt, ein Satz von ne-
gativen psychologischen Erlebnissen, die mit langen
und intensiven interpersonalen Wechselwirkungen
mit einer hohen emotionellen Prignanz und kogni-
tiven Kompliziertheit verbunden sind, ist; es ist die
Antwortreaktion auf lange Stresse von zwischen-
personlichen Kommunikationen [13, S. 19]. Die
Wissenschaftlerin sondert drei Gruppen der Risiko-
faktoren des Burnout-Syndroms aus: 1) personliche
Risikofaktoren — das Erlebnis der Ungerechtigkeit,
das chronische Erlebnis der Einsamkeit, das Erlebnis
der sozialen Ungeborgenheit, das Erlebnis der sozial-
wirtschaftlichen Instabilitit, das Erlebnis der sozialen
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und zwischenpersonlichen Isolierung, destruktive
Modelle des Bewaltigungsverhaltens, eine hohe Mo-
tivation der Gewalt, eine hohe Affiliation, der ,Wor-
kaholismus®, das , Typ A-Benehmen ein schwaches
»Ich-Konzept®, eine niedrige Selbsteinschitzung, ein
niedriges Einfithlungsvermégen und eine niedrige so-
ziale Intelligenz, eine niedrige fachliche Motivation,
die Motivation der Ungliicksvermeidung, die emotio-
nelle Unbestindigkeit, nichtrealistische Erwartungen;
2) Situationsrisikofaktoren — der soziale Vergleich und
die Einschitzung anderer, die Ungerechtigkeit/Un-
gleichheit der gegenseitigen Beziehungen, negative
oder ,kalte”/gefiihlslose gegenseitige Beziehungen
mit Kollegen und Unterstellten, ,schwierige Schii-
ler/Kunden/Partner, das Fehlen des Korporations-
zusammenbhalts, eine niedrige Organisationskultur,
hausinterne und zwischenpersonliche Konflikte,
Rollenkonflikte, die Rollenunbestimmtheit, der Man-
gel an Verwaltungs-/ freundschaftlichen/ sozialen/
fachlichen und anderer Unterstiitzung, Uber- und Un-
terlastungen; 3) fachliche Anforderungen — kognitiv
komplizierte Kommunikationen, die emotionell ge-
sttigte Geschiftskommunikation, die Notwendigkeit
der stindigen Selbstentwicklung und Steigerung der
fachlichen Kompetenz, die Anpassung an neue Perso-
nen, sich andernde fachliche Situationen, die Suche
nach neuen Losungen, die hochste Verantwortung
fiir das Geschift und die Anderen, die Selbstkontrol-
le und Willensentscheidung, die uninteressante oder
unbeliebte Arbeit, der Biirokratismus und die , Papier-
arbeit’, das Fehlen von fertigen Losungen, die Not-
wendigkeit der schdpferischen Unrast [ 13, S. 55-56].

Babanov S. A. meint, dass es einen engen Zu-
sammenhang zwischen dem Burnout und der Mo-
tivation der Tatigkeit gibt, insbesondere kann das
Burnout zur Reduzierung der fachlichen Motivati-
on fithren: die anstrengende Arbeit verwandelt sich
allmihlich in eine inhaltsleere Beschiftigung, es
entstehen die Apathie und sogar der Negativismus
in Bezug auf eigene Pflichten, die auf ein Minimum
reduziert werden [14, S. 45]. Einem psychischen
Burnout sind am ehesten die Workaholiker ausge-

setzt — diejenigen, die mit einer hohen Selbsthinga-
be, Verantwortung, Einstellung auf einen stindigen
Arbeitsprozess arbeiten, der junge Alter, das Fehlen
der Lebenserfahrungen und praktischen Erfahrun-
gen tragen zur Entstehung des Burnout-Syndroms
bei [14, S. 45]. Das Burnout entsteht bei vielen, in
erster Linie aber bei den Arbeitern, die an etwas mit
besonderer Zielstrebigkeit und dem Idealismus he-
rangehen [15].

Das Burnout-Syndrom hielt man lange fiir eine
arbeitsbedingte Erkrankung fiir die Berufe des Ty-
pen ,Mensch-Mensch®, solcher wie soziale Dienst-
leistungen, Ausbildung und Gesundheitswesen [7,
S. 103]. Therapeutische und geschiftliche Bezie-
hungen, die sich zwischen demjenigen, der sozia-
le Dienstleistungen erbringt, und demjenigen, der
diese Leistungen erhilt, erfordern einen langen und
engen Kontakt und, obwohl solche Beziehungen ge-
spannt und sich lohnend sein kénnen, konnen sie
dabei auch sehr stressauslésend sein [7, S. 103]. Zu
solchen Berufen gehoren gemaf3 der Klassifizierung
von Klimov E.A.: Arzte, Psychologen, Pidagogen,
Soziologen, Produktionsorganisatoren und andere
[16, S. 160]. Innerhalb der oben erwihnten Beru-
fe sind die Uneigenniitzigkeit und der Altruismus,
die Uberstundenarbeit und Versuche, alle seine An-
strengungen fiir die Hilfe einem Kunden, Patienten,
Studenten zu nutzen, die Verhaltensnormen [7, S.
103]. Die Arzte sind fiir hohe Stresslevel im Laufe
ihrer beruflichen T4tigkeit und insbesondere fiir das
Burnout anfillig [17, S. 1].

Die Arbeit der meisten medizinischen Arbeiter
wird unter solchen Bedingungen ausgefiihrt, dass
ein Komplex von ungiinstigen Produktionsfaktoren
unterschiedlicher Natur, der geistig-nervlichen Be-
anspruchung, hohen Verantwortung auf sie einwirkt,
zu den psychologischen Stressfaktoren, deren Wir-
kung sich auf das medizinische Personal auswirkt,
gehoren insbesondere: a) eine grofle Zahl von Kon-
takten mit kranken Menschen und deren Verwand-
ten, die stindige Berithrung mit fremden Problemen
und fremdem Schmerz, mit negativen Emotionen,
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die negative Energie tragen; b) erhghte Anforderun-
gen an die fachliche Kompetenz des Arztes und an
den Dienst den Anderen, die Selbsthingabe; c) die
Verantwortung fiir das Leben und die Gesundheit
der anderen Menschen; d) die Arbeitsumgebung
mit neuen Faktoren des sozialen Risikos, solchen
wie Kriminalitit, Drogensucht, Heimlosigkeit u.a.
[8,S.114].

Man sondert drei Typen von medizinischen Ar-
beitern, denen die Entwicklung des Burnout-Syn-
droms droht, aus: 1.— ,der pedantische Typ®, der
sich durch die verabsolutiere Gewissenhaftigkeit, die
tiberschiissige, abnorme Sauberkeit, das Bestreben,
die musterhafte Ordnung in jeder Sache zu erreichen
(sogar zum Nachteil fiir sich selbst) gekennzeichnet;
2.— ,der demonstrative Typ®, der sich danach strebt,
der Erste in allen Sachen, sowie immer in Sicht zu
sein; diesem Typ ist ein hoher Grad der Erschopf-
barkeit sogar bei der Ausfithrung der unauffilligen
Routinearbeit eigen; 3.— ,der emotionelle Typ®, der
aus eindrucksfihigen und empfindlichen Personen
besteht, ihre Aufgeschlossenheit, Geneigtheit zum
Empfinden des fremden Schmerzes als seines eige-
nen grenzt an der Selbstzerstorung [14, S. 45].

Schlussfolgerungen:

Auf Grund der durchgefithrten Untersuchung
kann man zur Schlussfolgerung kommen, dass die
Entstehung des Begriffs ,Burnout-Syndrom®, der
mit der Erschopfung verbunden ist, in auslindi-
scher Literatur in einem gewissen Mafle im Sam-
melband der Gedichte von Shakespeare W. ,The
Passionate Pilgrim“ von 1599 widerspiegelt ist.
Der Begriff ,Personal-Burnout® (,,staff burnout*)
wurde insbesondere zum ersten Mal von Bradley
H. im Jahre 1969 in seinen Untersuchungen ver-
wendet, fir den Griindungsvater des Konzepts
des Burnout-Syndroms wird aber mit Recht der
amerikanische Facharzt fiir Psychiatrie Freuden-
berger H. J. gehalten, der 1974 dieses Phinomen
unter den Freiwilligen untersuchte.

Esist auch zu bemerken, dass verschiedene Mei-
nungen iiber das Wesen des Begriffs ,Burnout-Syn-
drom” in der ausldndischen und nationalen Psycho-
logie existieren.

Wihrend der letzten Jahrzehnte untersuchen die
Wissenschaftler verschiedener Lander aktiv das Bur-
nout-Syndrom-Phinomen, welches eines der akutes-
ten Probleme unserer Zeit ist.
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APPLICATION OF ELECTROMYOGRAPHY METHOD FOR
DIAGNOSIS AND TREATMENT OF STOMATOLOGY DISEASES

Abstract. The analysis of the bioelectric activity of masticatory muscles allows assessment to

determine the degree of functional alterations and provides the ability to monitor the functional

rehabilitation of the patient. Electromyographic studies of dental defects and dentognathic anoma-

lies demonstrate an increased activity of the masticatory muscles, which can be normalized with an
adequate treatment. Significant changes detected in the activity of masticatory muscles and functional
changes of the maxillodental system in patients with dental defects, dentognathic anomalies, tem-
poromandibular joint dysfunction, and the pathology of periodontal tissues indicate the expediency
and importance of using electromyography to diagnose and control the effectiveness of treatment.
Keywords: electromyographic study, masticatory muscles, stomatological pathology.

Introduction. Despite the development and
implementation of numerous treatment methods
and prevention measures aimed at reducing the level
of dental morbidity rates at the early stage of initial
treatment for dental caries, the prevalence and inten-
sity remain at a high level still [30]. This often leads
to tooth loss and persistent abnormal morphological
and functional changes of the maxillodental system.
Results of medical and statistical studies indicate an
increased incidence of tooth loss, reaching up to 70%
in some regions of Ukraine. Timely unsubstituted
dental defects cause the maxillo-dental deformities
and violations in occlusal correlations. The loss of
a large number of teeth in lateral areas results in re-
duced occlusal vertical dimension. In addition, at the
bilateral defects the lower jaw is displaced distally, at

the unilateral- asymmetrically towards the direction
of defect; and teeth which have lost antagonists, are
moved beyond the occlusal plane. If the dental restora-
tion is not performed in timely manner, the temporo-
mandibular joints become involved in the pathologi-
cal process [3]. The bioelectric activity of masticatory
muscles is associated with a number of stimuli that
form a certain functional system, so-called «dynamic
stereotype>. Therefore, the assessment of the func-
tional state of the biodynamics of the motor appara-
tus and its active component- the muscular system,
represents an importance in theoretical and practical
perspectives [S]. The method of electromyography
is widely used in masticatory muscle activity evalua-
tion under normal and pathological conditions. Elec-
tromyographic studies are based on the evaluation
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of muscle fiber biopotentials functioning as a part of
the motor units: a functional unit of the arbitrary and
reflexive bioelectric activity of the neuromuscular ap-
paratus. The masticatory muscles electromyographic
activity during chewing is characterized by a variable
activity of examined organs, a coordinated function of
antagonists and synergists, and a clear change in the
activity and resting phases during one single chew-
ing movement, which is not observed at muscular
pathology [18; 19]. The evaluation of indicators of
bioelectric activity of masticatory muscles under the
pathological conditions of the chewing apparatus al-
lows to determine the degree of functional alterations,
as well as to control the functional rehabilitation status
of the patient after the appropriate treatment [4; 9; 12;
18; 19]. All of the above suggests the relevance of this
problem, expedience and perspectivity of its further
study taking into account new technological possibili-
ties and originality of approaches.

The aim was to study scientific works about the
role of masticatory muscles physiology in various
pathological conditions of the tooth-jaw system,
namely: the presence of defects in dentition, dental
maxillary anomalies, neuromuscular pathology, pa-
thology of the temporomandibular joints, periodon-
tal disease as well as the dynamics of the rehabilita-
tion period on the basis of the literary data analysis
that reflect the results of electromyography.

Material and methods. The review of scientific
works is conducted in that the presented results of
evaluation of the masticatory muscles functional
state was carried out by functional electromyogra-
phy which consisted in the registration of muscle
bioelectic potentials prior to medical and preventive
measures as well as after appropriate treatment. The
myograph measures and records the electrical activ-
ity (biopotential) of eight muscles at the same time
at the state of rest and during jaw compression in one
record without phase shift, representing a valuable
diagnostic information in assessing the position of
the mandible and the state of all masticatory mus-
cles. The use of surface electrosensors attached to the

skin at the site of the muscles in question projection
makes it possible to determine the degree of hyper-
tonic (spasm) of these muscles. The signals of the
miograph are displayed on the display with the pres-
ervation of the waveform in a given time interval and
the display of averages, which give information about
the patterns of contraction and relative intensity.
Review and discussion. The study of chewing
muscles bioelectric activity indicators allows us to
determine the degree of functional disorders in the
pathological states of the masticatory apparatus and to
further control the degree of functional rehabilitation
of patients after treatment. It has been established that
the patients with defects in dentition in comparison
with the norm have a prolonged chewing period and
decrease in chewing efficacy, the ratio of excitatory
and inhibitory processes in chewing muscles sharply
deteriorates, the term of bioelectric activity increases
due to reduction of the relative bioelectric rest peri-
od, discoordination of chewing muscles activity pro-
gresses [7; 14]. In the case of the defects in dentition
timely replacement by orthopedic structures based on
dental implants with the number of installed dental
implantscorresponding to the number of lost teeth
in one month after fixation on abutments of perma-
nent orthopedic structures the bioelectric activity of
the masticatory muscles did not have statistically sig-
nificant differences from the norm, which evidenced
about the full functional rehabilitation of persons un-
der research [1; 2]. Using the method of masticatory
muscles surface electromyography the control of the
prosthesis effectiveness and the degree of adaptation
in the prosthetics of patients with end defects in the
dentition was carried out using implantable replace-
ment structures with high resistance. The approxi-
mation of masticatory muscles bioelectric potentials
to norm after 3 months of using these prostheses is
shown [24]. A study was conducted to determine
the activity of chewing muscles of patients requiring
dental implantation in different observation periods
(before implantation, after 3, 6 and 12 months), de-
pending on the time after the removal of the teeth, the
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time of implantation and the time of functional load
presentation on the implant. It has been shown that
the functional activity of chewing muscles depends,
first of all, on the period after the removal of the teeth
and the installation of implants: the more time passed
after the removal, the more obvious changes can there
be and vice versa. In addition, it was found that the
functional activity of chewing muscles also depends
on the period of optimal functional load reproduc-
tion: activity is more likely to be normalized with
early functional loads transmitted through tempo-
rary orthopedic constructions [8]. The comparison
of chewing muscles electromyography quantitative
indices was conducted during adaptation of patients
to complete removable dentures without the use of
drugs and against the background of therapeutic and
prophylactic use of drugs with adaptogenic properties.
It is proved that the total absence of teeth typical for
elderly and aged people is characterized by changes in
the parameters of masticatory muscles electromyogra-
phy in the course of an arbitrary chewing test consist-
ing in lowering the amplitude, increasing the frequen-
cy of biopotentials, increasing the time of activity in
the dynamic cycle. The use of completely removable
dentures during 30 days leads to improvement of the
electromyography but does not lead to completeness
in the new stereotype of chewing. The use of Aveit and
Piracetam preparations accelerates the development
of adaptive changes in electromyographic parameters
of chewing muscles [10]. Thus, electromyographic
studies of maxillofacial area muscles can serve as an
objective criterion for the adequacy of orthopedic
treatment and may reveal a neuromuscular imbalance
in the manufacture of poor-quality orthopedic struc-
tures. Pathological types of bite are characterized not
only by the deviation of the teeth position and their
occlusive relationships, but also by pronounced de-
cline in function, primarily chewing, It is known that
the functional characteristic of masticatory muscles in
distal occlusion (class II of dental maxillary anoma-
lies by Engle) is high muscular activity m. tmporales
compared with m. masseter, which leads to the de-

velopment of less physiological temporal chewing
type [11]. In addition to the well-known two-way
deviations of the second class according to Engle there
are cases where the distal ratio is observed only on
one side. It was established that in unilateral class II
the functional dominance of m. temporales was de-
termined by qualitative and quantitative indicators,
which is the functional reason to consider this type
of bite as pathological [16]. One of the pathogenetic
mechanisms of tooth rows distal ratio development
with protrusion of teeth is the violation of the myody-
namic equilibrium between the muscles of the exter-
nal and internal muscular circles of the mouth, which
is confirmed by electromyographic examination of
6-9 years old children. The study of the tooth-jaw
area functional state before and during orthodontic
correction with the use of myotrains showed that in
3 months the patients improved the function of the
muscles under study, namely: the amplitude of the
biopotentials reductionis growing and approaching
the normal values [15]. Electromyographic studies of
children aged 8-9 and adolescents aged 1617 found
that at distal occlusion not only increases the length
of the masticatory period and the number of chewing
movements, but also the total time of bioelectric activ-
ity of the chewing and front of the temporal muscles in
comparison with the norm. At the same time the max-
imum amplitude of chewing and temporal muscles is
much lower than normal. It has been established that
children’s difference between temporal and chewing
muscular biopotentials and the norm reaches, on av-
erage, 30%, whereas adolescents have it at 17 to 47%,
which indicates an increase in functional imbalance
with age [21]. At the orthodontic treatment recep-
tion the proportion of patients with tooth-jaw abnor-
malities complicated by accumulation of teeth makes
70-80%. It is proved that in the complex diagnosis
of such cases it is extremely important to determine
the functional state of the temporal, actually the chew-
ing muscles and the coliform muscle of the mouth,
which provides the possibility of a systemic objective
approach [6; 17].
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It is known that the frequency of temporoman-
dibular joint (TM]J) dysfunction of adult population
is from S to 50%, and among patients who seek den-
tal care it is 70-95%. The key to the development of
TM] dysfunction is the violation of the harmonic
occlusion-muscle relationship due to anomalous ar-
ticulation-occlusal relationship of teeth, tooth rows
and jaws, bite, decrease in the height of central oc-
clusion, joint injuries, bruxism, strain and tension of
the masticatory muscles, especially of people with a
stress-instable type of personality. With an occlusion-
muscular dysharmonia to achieve the lower jaw po-
sition of the central relationship the tension of the
muscular complexincreases which isleading to the de-
velopment of the main dysfunction symptoms [13].
With an occlusion-muscular dysharmonia to achieve
the lower jaw position of the central relationship the
tension of the muscular complex increases which is
leading to the development of the main symptoms
of dysfunction [20]. At the same time there is evi-
dence that in 57-81% of cases the pathology of TM]
is found with persons who have intact dental rows and
an orthognathic bite [21]. A serious study requires
the problem of adolescents TMJ dysfunction due to
the considerable prevalence and variety of clinical
manifestations that may affect the psychological and
social health of adolescents. A compulsory method
of modern diagnostics in such cases is functional
examination, namely, electromyography of chewing
muscles, most often m. temporalism masseter, which
are placed superficially [7]. On the other hand, the
elderly with defects in the dentition have a violation
of adaptation to the changed conditions of their func-
tioning, especially with complete loss of teeth. Since
muscles primarily react to the presence of errors in the
construction of occlusion, according to electromyo-
graphic studies it is possible to indirectly assess the
functional value of the prostheses. The inclusion into
the diagnostic algorithm of functional methods can
be controlled to provide comfortable conditions for
accelerating the timing of adaptation to completely
removable prostheses [21]. It is known that electro-

myographic research is one of the leading methods of
diagnostics in dentistry, in particular, in periodontol-
ogy. The problem of qualitative periodontal tissues
pathology treatment remains relevant, especially
against the background of organism resistance gen-
eral and local factors reduction as, for example, in the
case of herpes virus infection. At the same time the
function of the tooth-jaw system including chewing
muscles even in the absence of defects in the denti-
tion significantly deteriorates [22]. It is known that
in 85% of cases the cause of periodontal disease is oc-
clusive disorders, which makes their early diagnosis of
great clinical significance. The study of changes in the
bioelectric activity of the muscles in the maxillofacial
area of patients with chronic generalized periodontitis
revealed a violation in their coordinated work, which
led to more frequent exacerbations of the disease. At
the same time, the picture of electromyography was
characterized by a significant decrease in the ampli-
tude of biopotentials of chewing and temporal mus-
cles, the presence of all muscle groups spontaneous
activity, an increase in the amplitude of the biopoten-
tials of the supradiary muscles which take on the com-
pensatory load [25]. One of the widespread types of
periodontal tissues pathology which affects between
1S5 and 85% of respondents aged 16-60 is a recession
of gums. This periodontal disease causes not only
an aesthetic defect, but also promotes the develop-
ment of hypersensitivity of the teeth roots due to the
exposure to cement, carious process and abfraction.
It is important to study the influence of hypertonic
chewing muscles on the development of generalized
gum recession. The assessment of the gum recession
progression with patients having muscular-tonic
syndrome has shown a progression of the process
in the absence of appropriate treatment. Herewith
the group of maximum risk has been patients with
a thin alveolar bone and an increased total potential.
Understanding the role of myotonic syndrome in the
development of generalized gum recession allows for
more effective treatment and prevention and reduces
the risk of disease recurrence [21].
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Conclusion. The performed researches have
revealed significant changes in the activity of
chewing muscles and functional changes of the
tooth-jaw system of patients with defects in den-
tition, dental ankles, dysfunction of the temporo-
mandibular joint, periodontal tissue pathology

which indicates the expediency and necessity of
using electromyography for diagnosis and moni-
toring of the relevant pathological conditions. It
is also important to use functional methods to
determine the effectiveness of the treatment and
control of its stability.
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Abstract. The reactivity of the organism affects the pathogenesis of generalized periodontitis
and the subsequent clinical and radiological stabilization of the pathological process after treatment.
Key words: periodontitis, reactivity of the organism, stabilization, recurrence.

Introduction. Mass prevalence, significant
growth of destructive forms in people of young,
working age, high recurrence rate of the disease
make the problem of generalized periodontitis one
of the central in dentistry [1,2,3]. Inflammatory-
destructive lesions of the periodontium lead to
tooth loss and dysfunction of the dental-maxillary
system, have a negative impact on the body in the
whole, which causes not only medical but also socio-
economic significance [4,5,6]. It is a well-known fact
that generalized periodontitis is a pathological pro-
cess that develops in periodontal tissues because of
the combined influence of various general and local
exogenous and endogenous factors [7,8,9]. At the
same time there are many neuro-regulatory, neuro-
trophic, biochemical, immunological and functional
disorders, microcirculatory and metabolic disorders,
disorders of almost all the types of metabolism de-
velop: protein, lipid, carbohydrate, mineral, that
eventually leads to irreversible destruction of the
periodontium and alveolar bones [10-13].

In connection with the above-mentioned facts,
the search for new tools, methods and approaches to
comprehensive treatment of generalized periodon-
titis remains relevant [14,15]. General and local

drug therapy has been widely used in the complex
treatment of this pathology [16,17]. However, the
question of clarifying the key mechanisms of devel-
opment and course of the disease remains relevant,
in particular — depending on the condition of reac-
tivity of the organism, which has a significant impact
on the pathogenesis of generalized periodontitis and
turther clinical and radiological stabilization of the
pathological process in the long-term perspective —
after the intervention on periodontal tissues [ 18,19].
Objectives. The aim of this research was to study
the clinical and radiological state of periodontal tis-
sues (recurrence, stabilization) after the indications
for patch surgery in patients with generalized peri-
odontitis of II, IIT degrees of severity accompanied
by normo-, hyper- and hyporeactivity of the body
within the period between 6 months and 2 years.
Materials and methods. 216 patients (82 men
and 134 women), at the age between 45 and 55 years
with the diagnosis of generalized periodontitis of II,
I1I degree of severity, chronic course were examined.
The diagnosis was made on the basis of clinical exam-
ination, radiography, determination of periodontal
samples in accordance with the International Classi-
fication of Diseases ICD-10. Depending on the state
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of reactivity of the body, the patients were divided
into three groups: the first one included the patients
with normoreaction (132 people, 61%); the second
group contained the patients with hyperreaction (46
people, 21%); the third one consisted of the patients
with hyporeaction (38 people, 18%). The division
of patients into groups depending on the state of re-
activity of the organism was performed on the basis
of the identified clinical and laboratory differences.
All the patients underwent patch surgery. Clinical
and radiological condition of periodontal tissues was
assessed after 6 months, 1 year and 2 years. Special
ttention was paid to the color, tightness, relief of the
marginal edge of the gums, the presence of edema,
the severity of redness, pain. In order to objectively
assess the condition of the periodontium, periodon-
tal indices and samples were determined:

« papillary-marginal-alveolar index of PMA
(in% — from 0 to 100% );

« intensity of exudation from periodontal
pockets (in mm?2);

« periodontal index (PI) Russell (in points —
from 0 to 8);

«  Schiller-Pisarev’s test (visual qualitative as-
sessment of the intensity of staining of the
oral mucosa).

To assess the degree and nature of the destruc-
tion of bone tissue of the alveolar process, radiologi-
cal examinations were performed (radiography of
individual teeth by intraoral contact method; pan-
oramic radiography of the jaws).

Statistical processing of the obtained digital data
was performed using the computer program Statis-
tica 8.0 (STA862D175437Q).

Results. The results of remote clinical observa-
tions in patients with generalized periodontitis ofI1,
I1I severity with normoreactivity of the body are pre-
sented in 6 months after comprehensive treatment
the inflammatory-destructive process in patients of
the first group on the background of the achieved
clinical and paraclinical indicators did not progress in
94.7% of people. At the same time during the exami-

nation there were no clinical signs of inflammation in
the periodontal tissues. There was no increase in the
index of PMA, Russell, Schiller-Pisarev’s test and the
amount of exudate from periodontal pockets com-
pared with the data obtained immediately after the
treatment. The radiographs confirmed the remission
of the process in the interdental alveolar septa: their
height was maintained, the cortical layer was dense,
osteoporosis of bone tissue and the expansion of the
periodontal gap was not determined. During this ob-
servation period, 5.7% of patients had a recurrence
of the disease with the corresponding dynamics of
clinical and paraclinical parameters. The clinical and
radiological signs of the disease corresponded to the
initial level. Such patients underwent the necessary
set of therapeutic measures. After 1 year, 88.6% of
patients in the first group remained in remission,
which was characterized by positive dynamics of all
the studied indicators. After 2 years, the stabilization
of the process was registered in 82.9% of cases.

The results of remote clinical observations in pa-
tients with generalized periodontitis II, III degree
of severity accompanied by hyperreactivity of the
body in 6 months after comprehensive treatment of
inflammatory-destructive process in patients of this
group on the background of clinical and paraclini-
cal indicators did not progress in 86.9% of people.
At the same time during the examination there were
no clinical signs of inflammation in the periodontal
tissues. There was no increase in the index of PMA,
Russell, Schiller-Pisarev’s test and the amount of ex-
udate from periodontal pockets compared with the
data obtained immediately after the treatment. The
radiographs confirmed the remission of the process
in the interdental alveolar septa: their height was
maintained, the cortical layer was dense, osteoporo-
sis of bone tissue and the expansion of the periodon-
tal gap was not determined. During this observation
period, recurrence of the disease with corresponding
dynamics of clinical and paraclinical parameters was
observed in 3 patients. The clinical and radiological
signs of the disease corresponded to the initial level.
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Such patients underwent the necessary set of thera-
peutic measures. After 1 year, 78.3% of patients in
the second group remained in remission, which was
characterized by positive dynamics of all the stud-
ied indicators. After 2 years, the stabilization of the
process was registered in 69.6% of cases, which was
13.3% more than in patients with normal body re-
activity.

The results of remote clinical observations in
patients with generalized periodontitis of II, III se-
verity accompanied by hyporeactivity of the body
in 6 months after comprehensive treatment of
inflammatory-destructive process in patients of this
group on the background of clinical and paraclini-
cal indicators did not progress in 89.4% of people.
At the same time during the examination there were
no clinical signs of inflammation in the periodontal
tissues. There was no increase in the index of PMA,
Russell, Schiller-Pisarev’s test and the amount of ex-

udate from periodontal pockets compared with the
data obtained immediately after the treatment. The
radiographs confirmed the remission of the process
in the interdental alveolar septa: their height was
maintained, the cortical layer was dense, osteoporo-
sis of bone tissue and the expansion of the periodon-
tal gap was not determined. During this observation
period, recurrence of the disease with corresponding
dynamics of clinical and paraclinical parameters was
observed in 2 patients. The clinical and radiological
signs of the disease corresponded to the initial. Such
patients underwent the necessary set of therapeutic
measures. After 1 year, 78.9% of patients in the third
group remained in remission, which was character-
ized by positive dynamics of all the studied indica-
tors. After 2 years, the stabilization of the process
was registered only in 68.4% of cases, which is 14.5%
more than in patients with normoreactivity of the

body.
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BJIMAHUE AJTIKAJTONAOB AHABA3UHA,
AHABASAMWHA U TIYTUHWUHA HA ATOMOP®UHOBYIO
TMMNOTEPMMIO Y MbILLUEW U KPbIC, NCCNNEQOBAHUE
ANMOMOP®DUHOBON TMNOTEPMUUN HA KPbICAX KAK
TECTA OJ19 NCUXOTPOIMNHbLIX MPEMAPATOB

A}IHOTaIH/ISI. B craTpe IIPHUBOAUTDHCA OLIEHKA BAMSHIS aKTHBHOCTD AAKAaAOHAOB aHa6a31/1Ha, aHabazamu-

Ha 1 AYTIMHUHOM B Pa3AMYHbIX AO3aX Ha AIOMOPPHUHOBYIO TMIIOTEPMHUIO Y MBIl K KPBIC a TAKKe IIPOBOAH-

AOCD MICCA€AOBAHHE allOMOPPUHOBOM TMIIOTEPMHUH Ha KPHICAX KAK TECTA AAS ICMXOTPOIHBIX ITPEAPATOB.

KaroueBbie caoBa: AAKAAOHABDI, aHa6aSI/IH, aHa6aSaMHH, AYIIMHHH, TECT AAS IICUXOTPOIIHBIX IIpe-

IIapaToB.

AKTyaAbHOCTb HCCA€AOBaHHH. B Hacrosmee
BpeMs 60ABIIOe BHIMAHUE YACASIeTCSI U3y YeHHIO [ICH-
XOTPOIIHBIX IIPEIIAPATOB, COAEPIKAIUX IIPHPOAHDIE
COeAMHEHMS, AASI OIIEPALIMH U AeUeHNsI 3200AeBaHNUI
B MHpPOBOM ypoBHe. OAHHMM U3 OCHOBHbIX HCTOYHH-
KOB 9THUX PacTeHUil siBasieTcst BUp Anabasis aphylla
L — ExxoBHuk 6e3auctHbii. 13 3 aAKaAOMAOB, BbIpe-
AEHHBIX U3 9TOTO pacTenus [ 6, 292 ], ABa oTHOCATCS
K MUpUAMHOBOMY (aHa6asuH, aHabasaMuH) U Ay-
IIIHUH K XUHOAUSUAMHOBOMY psiaaM. BospericTrs
AAKAAOMAOB aHabasmHa, aHaba3aMUHA U AYIIMHHHA
Ha Pa3HBIX IIPOIleccaX OpraHU3Ma XMBOTHBIX H3y4e-
Ha [2,26-33; 3,20-22; S, 4-11], oaHaKO BAUSHHE
9THX AAKAAOUAOB Ha ATOMOP PHHOBYIO TUIIOTEPMHUIO
U anoMOpP(UHOBOI TMIIOTEPMHUH IIOAPOOHO Hens-
ydeHa. ATOMOPHUHOBYIO TUIIOTEPMHIO Ha MBIIIAX,
ommucanHyio M.II. AanuneiM u M. A. CamcoHnOBOI
[4; 563-567], uCHIOAB3YIOT KaK TeCT AAS pasrpa-
HHYEHHSI aHTUALTIPECCAHTOB, KOTOPbIE YMEHBITAIOT
arnmoMopUHOBYIO THIIOTEPMHUIO, U XOAHMHOAUTHUKOB,
KOTOpBIE Ha Hee He BAUSIOT [ 3.

O6beKTbI M1 MeTOABI HCcAeAOBaHHsA. OIIbITHI
BBIIIOAHEHbI Ha KPBICAX M MbIIIaX caMIbl. KoHTpoAb-

HbIe U TIOAOIIBITHbIE TPYIIIIBI COCTOSIAY HE MeHee, 4eM
u3 7-8 XUBOTHBIX Kaxkpasl. Kak u B ombiTax ¢ pesep-
IIMHOM, MBIIIEN U KPBICHI IIOMENTAAH IPYIIIIAMU IO
7-8 >KMBOTHBIX B MeTaAMYeCKHe KOPOOKH, a ApyTast
TaKasi )Ke KOPOOKa CAY>KHAA AASI I3MEpEeHUS ABUTa-
TEABPHOM aKTUBHOCTH Y KQXXAOT'O )XUBOTHOTO B OT-
AeAbHOCTU. MBI HCITOAB30BAAM STOT TECT IPHU HC-
CAGAOBAaHHUH aAKaAOMAOB. KoMHaTHas Temneparypa
B 9TUX 9KCIIepUMeHTax KoAebaaach oT 18 50 23 °C.
Pe3yAbTaThl HCCA€AOBAHHUI H HX 00CY>KACHHS.
Kax BuAHO B TabAuIie 1, aAKAAOMABI B UCIIBITAHHBIX AO-
3aX He OKA3bIBAIOT BAUSHMSA Ha TMIIOTEPMUIO, BbI3BAH-
HYI0 artoMOp$HHOM. k13 4 OIbITOB 9TOr0 THIIA HCKAIO-
YeHIe COCTABHA TOABKO OAUH, B KOTOPOM aHA0a3KH (3
u 6 mr/kr), ana6asamus (25 u SO Mr/Kr) U AyTIUHUH
(40 u 80 Mr/Kr) AOCTOBEPHO yMeHbIIAAK aTIOMOPPH-
HOBYIO TMIIOTePMHIO. B34TbIi1 AASI CPaBHEHHS C aAKAAO-
MAAMU TPULIMKAMYECKHIT AHTUACTIPECCAHT UMUIIPAMUH
He BO BCeX OIbITaX AOCTOBEPHO YMEHbIIAA ACHCTBHE
anoMop¢HHa, T03TOMY OBIAO pellIeHO TOBTOPUTD ITH
OIBITHI Ha KpbIcax. Kak BUAHO U3 TabAuMIIBI 2, nMUITPa-
MMH Ha Kpbicax B 100% cAyyaeB mpOTHBOAEHCTBOBAA
anmoMop$UHOBOM IMIIOTepMUH. APYTroi aHTHATIpec-
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CaHT AEMETHAMMUIIPAMUH, MOAOOHO HMHIIPAMUHY,
CHHMAA altoMOP $HHOBYIO THITOTEPMHUIO Y KPbIC, HO He
BCeraa OKa3bIBaA BAMSIHHE Ha Hee y Mbleit. I ToaTomy
MOXKHO CAEAQTD BBIBOA, UTO QHTAarOHHM3M aHTHACTIpec-
CaHTOB C AMOMOPQHUHOM B TeCTe TUIIOTePMHHU HAAEK-
Hee OIIeHMBATb Ha KPBICAX. DTO ke OTHOCUTCS K HOBBIM
npenaparam. Ha Mpimax B aToM TecTe adpPpekt HoBOro
Iperapara MOXXHO ITPOITYCTHUTb.

B aaapHeiimeM MbI IPOAOAKHUAY HCCAGAOBAHHE
anoMop$UHOBOH TUIIOTepMUH Ha KpbIcax. OAHAKO, aA-
KAaAOHABI B MCITPITAHHBIX AO3aX: aHa6a3uH 1 u 2 Mr/kT,
aHa6azamus S u 12,5 mr/xr u aynuaud 10 1 20 mr/xr
(npn BBepAeHHH 3a 30 MUH. AO aHOMOP(l)I/IHa), a TaKKe
aHa0a3uH 3 Mr/Kr, aHaba3aMuH 25 MI/KI ¥ AYIIUHIH
40 mr/xr (BBeAeHI/Ie 3a 1 yac A0 amomopduHa B A03e
5 Mr/KT) He OKa3bIBAAM BAMSHUS Ha TUTIIOTEPMHIO.

Tabnuua 1.— BnmsaHue ankanonaos Ha anoMOP(UHOBYIO T’MNOTEPMUIO Y MblLLIEN

1-e BBepAeHHE Aosa Tunorepmus (-At°)™
HN3menenne
emanar A03a, EeMITEDATVORL anomop¢una | KymyaaruBHbBIE HHAEKCHI
Tpenap mr/Kr paryp B MT'/ KT 3a 30+60 muH.
Yepes 30 MuH. mOcAe BBEACHHS
H.O - -1,6 - 0,6 £0,18
HO - -1,3 S 9,9+ 1,50
AHB 1,5 -1,3 S 9,1+1,73
AEM 12,5 -1,9 S 7,5 £ 0,45
Ayn 20 -0,5 S 10,8 £ 0,72
Hwm 12,5 -2,0 S 4,5+ 0,60
Yepes 60 MuH. HOCAE BBEACHHS

HO - -1,0 - +1,1+0,18
H.O - -1,6 S 4,8 £0,56
AHB 3 -0,4 S 4,3+1,09
AEM 25 -2,1 S 5,0+0,80
Ayn 40 -0, S 540,95
Hwm 12,5 -0, S 1,9+0,65
HO - -1,3 - +1,7 £ 0,27
H.O - -1,4 S 5,7+0,42
AHB 6 -1,4 S 7,1 £0,38
AEM 50 -5,0 S 3,5+0,82
Ayn 80 -1,6 S 7,0+ 111
Hwm 25 -1,4 S 2,8+0,36"

Ipumevanue: AHE — anabasun, AGM — anabazamun, Ayn — rynumum, m — umunpamus, * — om ucxooHoi
memnepamypol, ** — om memnepamypot neped ssederuem anomopPuna, * P < 0,05, ** P < 0,01. B kancdoii epynne
no 7 molueti — camox. Bce npenapamot 8600uu sHympubprouurHoe

Hapsiay ¢ aaxasoupamu 6b1au rccaepoBanst 10
AHTHAEIIPECCAaHTOB: UIMUIIPAMHH, AeMEeTUAUMHMIIPA-
MWH, aMUTPHUIIAUTHH, HOPTPUIITUAUH, MAIlpOTHU-
AMH, XAOPUMUIIPAMUH, HOBEPHA, anoHaA (Bce B A03e
S mr/ Kr). Bce ucnpiTaHHbBIE AaHTHAETIPECCAHTHI, 32
MCKAIOYEHHEM HOBOTO AaHTHAEIPEeCCAHTa UIIPUH-

AOAQ, OTAMYAIONIETOCS OT APYTHX CAAOBIM aApEeHO-
MO3UTUBHBIM ACHCTBHEM, AOCTOBEPHO yMEHbBIIAAN
anoMOpQUHOBYIO THUIIOTEPMHUIO y 6eCITOpOAHBIX
KpbIC ¥ KpbIc AMHMM Bucrap. Haumenee BeipaxkeHo
9TO AeNCTBHE OBIAO Y a3adeHa.
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Tabnunua 2.— BocrnponsBoanMOCTb aHTUTMNOTEPMUYECKOro addekTa
MMUNpaMmHa U 4EMETUNMMPAMNHA HA KPbICAaX N MblLLAX

Bup, AOCTOBepHBIif aHTATOHU3M C AMOMOPPHHOM(YHCAO TPy
nmunpamud (S mr/kr, B/6) Aemernanmunpamus (S mr/xr, B/6)
Kpbicst 8/8 2/2
Mbprmu 4/158 14/24

B kascdoti epynne no 6-8 musomuuvix. Anomopun 6800uru 6 dose S mz/ ke 6HympubprowuHHoil Ul n00K0HHO

CUAPHBIM ~ aHTHIHIIOTEPMUYECKHM  ACHCTBHU-
eM 00AaAQAM AAPEHOITO3UTHBHbIE mperaparsi: AW
(S mr/xr), koxaun (S mr/xr) u penamus (0,5 mr/xr).

[TpOTUBOTMIIOTEPMUYECKUM AEHICTBHEM 00Aa-
AQAM TaKoKe HEMPOACTITUKU B OYEeHb MAABIX AO3aX:
rasorneprpos u mMaxentua (0,002 mr/xr), xaop-
nporuxcen u rpudraszun (0,1 Mr/xr), sTanepasun
(0,01 mr/xr) u amurasus (I mr/kr).

13 4-X NCIIOAB30BAHHBIX XOAUHOAUTHKOB TOABKO
CKOIIOAQMHUH B AO3€ S MI/KI AOCTOBEPHO YMEHbIIaA

anoMop$UHOBYIO TUIIOTEPMHUIO, HO B 3TOM AO3€ OH

CaM BBI3bIBAeT AOCTOBEPHO ITOBbIIICHHE TeMIlepa-
TypBl. ATPOIIMH, aMU3HUA U TIeHTadeH He OKa3bIBAAU
BAMSHUS Ha allOMOPPUHOBYIO THIIOTEPMHIO.

Takum 06pa3doM, aAKAAOUABL, TIOAOOHO aHTH-
AETIPeCCaHTaM, AOCTOBEPHO IPOTHUBOAEHCTBOBAAM
a¢pdexTaM pesepnuHa U eHAMHHA, OAHAKO Aeli-
CTBUe UX OBIAO MeHee BBIPAXKEHO, YeM AeHCTBHE
umunpamuaa. Ha apdexTsr peseprnunomnoso6Ho-
ro npenapara Po-4-1284 u Ha runoTepMudeckoe
AeHiCTBHe aroMOp$HHA AAKAAOUABI HE OKA3BIBAAM
BAUSTHHSL.
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BJINMAHUE HEKOTOPbLIE AJIKAJTONAOB HA ABUIATEJIbHYIO
AKTUBHOCTb U TEMIMNEPATYPY TEJIA XKUBOTHbIX

AHHOTaI.II/I}I. B craTpe IIPUBEAEHDI AAHHbIE IO N3YYEHHIO BAMSHIA AAKAAOHAOB aHa6a31/1Ha, dHa-

6aszaMuHa U AYIIMHHHOM B Pa3AMYIHBIX AO3aX Ha ABUI'ATEAPHYIO aKTHBHOCTD M TEMIIEPATYPY TE€AQ JKHU-

BOTHBIX. MbI AHAAM3HPOBAAH UTO, AAKAAOHADI YMEHDIIAIOT ABUTIATEAPHYIO aKTHBHOCTD M CHIDKAIOT

TeMIIepaTypy TeAa.

KaroueBbie caoBa: AAKAAOHADI, aHa6aSI/IH, aHa6aSaMI/IH, AYIIMHUH, ABUTAT€AbHAsI aKTUBHOCTD,

TeMIIepaTypa, AOKOMOIIMS, BCTaBaHM .

AKTyaABHOCTD HCCA€AOBaHHM. B HacToOsIIEeE
BpeMs HeIIpepbIBHO YBEAUYEHHE KOAUYECTBA pas-
AMYHBIX 3a00AeBaHUN U IIPUOPUTETHOM 3aAaYE AAS
OyAyIero KaXKAOro oOI[ecTBa SIBASIETCSI CO3AAHUE
AAST PU3UYECKOTO 3AOPOBbsI YeAOBeKa. B Muposom
YPOBHE BeAyTCsI HayYHble HCCAAOBAHIS AAS ITOA-
TBEP>KACHUS BHIACACHHBIX M3 PACTeHUH aAKAAOHU-
AOB B KaueCTBe IePCIIeKTHUBHBIX HUCTOYHUKOB IIPH
paspaboTKe AeKapCTBEHHbIX IIPEIAPATOB B LIEASIX
OpOPUAAKTUKE U AeYeHHs Pa3AHUYHBIX 3aboAe-
BaHHI. OAHHM M3 3TUX PACTEHUH SIBASETCS BHA
Anabasis aphylla L — ExxoBHUK 6€3ANCTHBII1, KOTO-
pble peKOMEHAOBAHA KaK CeAbCKOXO3SHCTBEHHOE
CBIPbE, HaXoAsIlee IPHMeHeHHe B Pa3HBIX OTpac-
ASIX TIPOMBIIAEHHOCTH |4, 48-56], B TOM uncae
B papmakororuu. K13 3 aAKaAOMAOB, BBIAEAEHHBIX
M3 3TOro pacrenus [S, 292 ], ABa OTHOCATCS K MH-
puaunoBomy (aHabasuH, aHaba3aMHH) U AYTTHHUH
K XHHOAU3UAUHOBOMY PsIAAM. BAUSHUS aAKAaAOHAOB
aHaba3uHa, aHaba3aMMHA U AYIIMHUHA Ha Pas3HBIX
IpoIieccax OpraHU3Ma SKUBOTHBIX ObIAU OCBEIleHbI
B paborax HeKOTOpbIX yueHnbix [ 1,26-31.,2,20-22.,
3, 40—-44]. OpHAKO BAMSHHE 3TUX AAKAAOHAOB Ha
ABHUIaTEABHYIO aKTUBHOCTb M TEMIIEPATypy TeAa
’KMBOTHBIX IOAPOOHO Heu3y4YeHa.

O6bexTbI H MeTOABI HccAepoBaHus. K usyue-
HHIO HepOdapMaKOAOTHYECKON aKTUBHOCTH aAKa-
AOMAOB, MBI pEIIUAM IIPOBEPUTH ITOAYACTAABHAS AO32

(AA,,) AAKAAOMAOB TIPH BHY TPHOPIOIIMHHOM BBEA€-
HHUH AASL MBIIIEH, KPBIC U IOAKOXKHOM AASI ASITYIIIEK
B ycaoBusix Hamanrane.

Ha mpunax ycranosuay, uro ux AA 0cobeHHO
He OTAMYAeTCS OT YCTAHOBAHHBIX B yCAOBUSX Tam-
KeHTa [ 6, 37-44]: anabasun 18,8 Mr/kr, aHabazaMuH
159 mr/xr u Aynunms 263 mr/kr. Ha xpoicax AA,:
aHaOasuH 20 Mr/kr, aHabazamuH 175 Mr/Kr u Aynu-
HuHa 250 mr/xr. Ha asrymxax anabasun 24 mr/xr,
aHa6asamus 400 Mr/Kr 1 AynuHUH 60Aee 480 Mr/Kr.
B apyrue paboTbl TOKCHYHOCTD STHX AAKAAOUAOB Ha
KPBICAX U AAT'YIIKAX He HCCAEAOBAAML.

ABHTaTeAbHYIO aKTUBHOCTD XMBOTHbIX OLl€HHBA-
AV IO ABYM ITOKA3aTEeASIM: IT0 AOKOMOITHH (ropnson-
TAAbHBIF KOMITOHEHT OPHEHTHPOBOYHOM ABUIATEAD-
HOH aKTI/IBHOCTI/I) U 10 BCTaBaHUSM (BepTHKaAbeIﬁ
KOMIIOHEHT OPUEHTHPOBOYHOM ABUIATEABHOM aK-
TUBHOCTH).

Pe3yAbTaTbl HCCACAOBAHHI H HX 00CyKAe-
HHsA. AAKQAOHMABI UCIIBITHIBAAM B AO3aX: aHaba3uH
(1,5; 3 u 6 Mr/xr), anabazamun (12,5; 25 u S0 mr/
kr) u aynuauH (20,40 u 80 mr/xr) uau 1/12,1/6 u
1/3 AA - Yepes 30 MUHYT HOCAE BBEACHHS AAKAAO-
HADBI TOABKO B OOABIION AO3€ AOCTOBEPHO YTHETAAU
06a KOMITOHEHTa ABUT'aTEAbHOI aKTUBHOCTH MbIIIeH
(Tabamma 1). DTH AO3BI AAKAAOUAOB HE H3MEHSIAU
ABHTaTEeAbHYIO aKTMBHOCTD yepe3 1; 2; 3 u 4 yaca
IIOCA€ BBEACHUS B APYTOM CepUU OIIBITOB.

24



INFLUENCE OF SOME ALKALOIDS ON PHYSICAL ACTIVITY AND BODY TEMPERATURE OF ANIMALS

Ha xpbicax IoAy4eHbI CXOAHbIE Pe3yAbTaThI: aHA-
6asun (6 mr/xr), anabazamun (SO Mr/Kr) 1 AyUHUH
(80 mr/xr) uepes 1 4ac mocae BBeAEHHS AOCTOBEPHO

yrHeTaAu 06a KOMIIOHEHTA ABUIATEABHON AKTUBHO-
cTH, a 9epes 2; 3 u 4 yaca mocAe BBEAEHUS He AeH-
CTBOBAAM.

Tabnuua 1.— BnuaHne ankanonaos (4epes3 30 MUH. nocne BBeAeHus) Ha
OBUraTesibHyt0 akTMBHOCTb MbiLLEn (M0 JIOKOMOLWN 1N BCTABJ/IEHUNSAM)

Ne IIpemapar Ao3a, Mr/Kkr Aoxomonms BcraBanns
1. |HO - 17,10 £ 2,00 9,40 £ 1,64
2. | Ana6asun 1,5 14,20 + 1,20 10,40 £ 3,00
3. | Anabaszamun 12,5 15,70 + 2,20 6,90 £ 2,90
4. | AynunuH 20 13,70 £ 3,00 6,60 £ 2,30
5. |HO - 17,10 + 3,15 11,20 £+ 3,34
6. | Anabasun 3 19,60 £ 2,65 10,50 + 3,24
7. | Anabaszamun 25 11,60 + 3,61 3,40 + 1,58
8. | Aynunun 40 14,20 £ 1,32 8,90 + 2,45
9. |HO - 23,75 £2,30 18,62 + 3,02
10. | Anabasun 6 1590 £2,01** 9,00 + 3,31*
11. | Ana6azamun 50 14,12 +2,83** 0,90 + 0,40***
12. | Aynuaus 80 15,00+1,77** 7,20+3,81*

ITpumeuanue: * P < 0,05; ** P < 0,02; ** P < 0,001. B kaxdoii epynne no 8 moiueti. Arkaroudvt 8600uAu

BHYMPUOPIOWUHHOE

Taxum 06pa3oM, AAKAAOUADBI OKA3bIBAIOT HE3HAYH-
TeAbHOE U KPaTKOBpeMeHHOe AeHCTBHE Ha ABUTATeAb-
Hy10 aKTHBHOCTh. Ha Mpmmax onu (B poze 1/3 A,A,SO)
TOABKO 4epe3 30 MMH. IOCA€ BBEAEHMS YMeHbIIAAU
ABUTATeAbHYIO aKTUBHOCTb. [loaTOMY B AaAbHefIIIX

Ha mpimrax gepes 30 MuH. mocae BBepeHMs aHaba-
suH (6 mr/xr), ana6asamu (25 u SO Mr/Kr) 1 Aymm-
auH (80 Mr/kr) AOCTOBEPHO CHIDKAAU TEMIIEPATYPY

MICCAEAOBAHHSIX B3AUMOAEHCTBHS AAKAAOUAOB C APY-
TUMU TIperapaTaMyi U3MepeHus IPOBOAUAUCD Yepes
1 9ac M ITO3Ke TIOCAe BBeACHHUS AAKAAOMAOB, KOTAA yoke
TIPOXOAMAO X CEAATHBHOE AefiCTBHE (32 MCKAIOUeHH-
€M HEKOTOPBIX OIIBITOB).

TeAa. B ADYTHX HCTIBITAHHBIX AO32X OHU He ACHCTBO-
Baau (Tabamra 2).

Tabnuua 2.- BnnaHune ankanovnpos (Yepe3d 30 MUH. Nocne BBEAEHWS) HA TEMNepaTypy Tena Mbilleri

Ne IIpenapar Ao3a, Mr/kr Temneparypsi (OT HCXOHO#)
1 2 3 4

1. |HO - +0,27 + 0,07
2. | Anabazun 1,5 +0,22 £ 0,10
3. | Anabasamun 12,5 +0,01 £ 0,10
4. | AynuHun 20 +0,91 + 0,40
S. |HO - -0,61 £ 0,33
6. | Anabasun 3 -0,40 £ 0,10
7. | Anabasamun 25 -2,20 +£0,38*
8. | Aynunun 40 -1,26 £ 0,25
9. |HO - +0,37 £ 0,02
10. | Asabasun 6 -1,40 £ 0,50**
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1 2 3 4
11. | Agabasamun S0 -3,75 £ 0,40%**
12. | Aynunun 80 -1,52+0,41**

ITpumeuanue: * P < 0,05; ** P < 0,02; ** P < 0,001. B kaxdoii epynne no 8 muiueii. Arkaroudvt 6600uiu

BHYMpPUbpIOUUHHOE

B tabaurie 2 mpuBeAeHBI pe3yABTAThI OAHOTO U3 4
OTIBITOB 3T cepry (KOMHATHAS TeMITepaTypa bbira
18-22 °C). AOCTOBepHOE CHIXeHHe TeMIIepPaTypbl
COXpPaHSAOCH TOABKO uepe3 1 u 1,5 yaca nocae BBe-
AeHus, a yepes 2; 3 1 4 Jyaca TeMIeparypa BOcCTa-
HABAMBAAACh AO HOPMaAbHOM BeandnHbI. Ha kpprcax
IIOAyYeHbI aHAAOTMYHbBIE Pe3YAbTATBL.

TakuM 06pa3oM, aAKAAOHABI BBI3BIBAIOT I'HITO-
TEPMHUIO, ¥ 9TO CHAbHEE BBIPAXKEHO y aHaba3aMuHa.
Hamu pesyAbTaThl XOpOIIO COrAACYIOTCS C AQHHbI-
mu U. C. Xaz6uepwny (1973), ycTaHOBUBITMMH, YTO
aHabasaMuH B A03ax 25 u SO MI /KT CHIDKaeT TeMIle-

parypy y 6easix mpimest Ha 1,5-2,0 °C u 4,0-5,0 °C
COOTBETCTBEHHO.

TakuM 06pa3oM, AAKAAOUADBI YMEHDIIAIOT ABHIA-
TEAbHYIO aKTUBHOCTb M CHIDKAIOT TEMIIEPATYPY TeAQ.
TTOCKOABKY OHU AEHCTBYIOT TaK TOABKO B OOABIIHX
ao3ax (mpumepro 1/3 AA, ) u B mepssie 15-30 mu-
HYT, yIHETAIoIee ACHCTBIE MOXKHO PacCLieHUTDb KaK
caaboe 1 KpaTKOBpPEMEeHHOE.

IpaBaQ, aHTHAETIPECCAHTbI, 06AAAAIOLIIHE TPAHK-
BUAMBUPYIOIIUM M CEAATHBHBIM ACHCTBUEM Y GOAB-
HbIX, TOKE YMEHbIIAIOT ABUTATEABHYIO aKTUBHOCTD
B AO3aX, OAM3KHX K AO3aM aAKaAOHAOB, 1/3 AA,
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Abstract. The article deals with the modern concept of studying the quality of life of patients
with oncology. Based on the experience of many researchers, the author argues that today it is the
well-being of a person, bringing the life of patients closer to the level of practically healthy people is
one of the main goals of treatment. Cancer science is no exception in this regard. The question not
only of “how long did the patient live”, but also “how he lived these years”, is increasingly taking place

in scientific publications of recent years.

Keywords: quality of life, research concept, health-related quality of life.

As early as the middle of the twentieth century,
representatives of humanistic psychology (V. Frankley
et al.) Noted the need to develop a humanistic para-
digm in medicine and stressed the need to study and
treat a person who freely and responsibly decides how
to deal with various situations, including illness.

Today it is the well-being of a person, bringing
the life of patients to the level of practically healthy
people, is one of the main goals of treatment. In this
respect, cancer science is no exception. The question
not only about “how long the patient lived”, but also
about “how he lived these years” is increasingly en-
countered in scientific publications in recent years.

Interest in the problem of the quality of life of
people suffering from various diseases was formed
in the middle of the twentieth century and required
a study of not only the prevalence of diseases but
also their impact on professional activity. For a long
time, this criterion was considered only in the so-

cial aspect and meant the degree of satisfaction with
work, leisure, living conditions, the level of satisfac-
tion of needs, communication, etc. the well-being of
the population.

Perhaps the first attempt at a medical interpre-
tation of this phenomenon was the work of Profes-
sor D. A. Karnovsky, who published the article “Clin-
ical Evaluation of Cancer Chemotherapy” in 1947.
Thus, the first patients whose quality of life became
the subject of medical research were cancer patients.
This publication was the beginning of the develop-
ment of the science of quality of life in general.

In 1948, WHO formulated a fundamentally new
definition of health as a state of complete physical,
mental and social well-being, and not just the ab-
sence of disease. At this time, the concept of “health-
related quality of life” and attempts to assess this
important and controversial parameter appeared in
medicine.
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Today there are many definitions of the quality
of life, each of which supplements and concretizes
the interpretation of this term, but so far there is no
generally accepted definition of this concept.

Quality of life is an essential characteristic that
ensures the physical, social, and psychological func-
tioning of the patient. In accordance with the above
definition of health, WHO defines QOL as the in-
dividual ratio of a person’s position in society in the
context of his culture and value system with the goals
of this person, his plans, opportunities, and the de-
gree of disorder. As you can see, the fundamental
properties of the quality of life are multicomponent
and subjective in their assessment.

Considering that methodological guidelines for
studying the quality of life are given by philosophi-
cal anthropology, and specific knowledge is formed
by medical sciences, it is advisable to determine the
quality of life with the integration of primary socio-
logical and secondary medical approaches into it. It
reads: “The quality oflife is the correspondence of the
psychosomatic state of a person to his social status.”

A similar definition of the quality of life was pro-
posed by N. K. Wenger: the quality of life is “satisfac-
tion from psychosocial and other forms of activity in
conditions of limitations associated with the disease.”

The US Medical Encyclopedia of Quality of Life
gives a simpler definition: “Quality of life is the de-
gree to which human needs are met.”

The author of the St. George’s Hospital Life Qual-
ity Questionnaire (SGRQ) P.V. Jones adjusts the defi-
nition of quality oflife from a physician’s point of view.
It sounds like “the correspondence of desires to those
possibilities that are limited by the disease.”

The existing set of definitions of the quality of life
is a clear indication of the lack of a unified approach
to the formulation of this concept. This is due to the
fact that it is very difficult to explain all the compo-
nents and aspects of such a voluminous concept.

Traditionally, this concept has, as it were, three
components. First, it covers different aspects of a
person’s life: living conditions, professional activity,

home environment. Secondly, the medical aspects of
the quality of life: the impact of the disease itself and
the restrictions resulting from the disease, as well as
the impact of treatment on the patient’s life. Finally,
the quality of life itself: the patient’s complaints, his
functional capabilities, the perception oflife changes
associated with the disease, general well-being.

Thus, this term includes physical, psychological,
and social well-being as perceived by the patient him-
self, and allows a qualitative assessment of the impact
on the listed components of factors such as illness
and treatment methods.

In modern foreign medicine, the term “quality of
life-related to health” is widely used, implying that
there is another aspect that is not related to health:
the impact of the environment, economic, political,
and spiritual changes. The concept of “health-relat-
ed quality of life” allows for a deep and multifaceted
analysis of the physiological, psychological, emo-
tional, and social problems of a sick person.

The main tool for studying the quality of life is
profiles (assessment of each component of the qual-
ity of life separately) and questionnaires (for a com-
prehensive assessment). Both those and others can
be general (to assess health in general) and special
(to study specific nosologies). At the same time, ac-
cording to a number of authors, all of them do not
assess the clinical severity of the disease but reflect
how the patient transfers his illness.

Today there are about 400 questionnaires of the
quality of life. They are widely used in clinical prac-
tice, defining those areas that are most affected by
the disease, thereby characterizing the condition
of patients with various forms of pathology. Not a
single study of the effectiveness of a pharmacological
drug today can be conducted without studying this
parameter.

The study of the quality oflife in oncology plays a
significant role both in research work and in clinical
practice. In oncology, quality oflife studies have been
regularly used for over 30 years. According to Med-
Line and CANCERLIT (US National Library), in
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2008 alone, more than 5,000 references to the qual-
ity of life research could be found.

The methodology for studying the quality of life
makes it possible to accurately describe a complex
range of multifaceted and multifaceted disorders that
occur with a patient with a malignant tumor during
the development of the disease and its treatment.
According to the FBA guidelines published in the
USA in 1985, the assessment of the patient’s quality
of life should be included in clinical trials related to
the introduction of new drugs in oncology.

At ajoint conference of the US National Cancer
Institute (NCI) and the American Society of Clinical
Oncology (ASCO) in 1996, it was postulated that
quality oflife is the second most important criterion
for evaluating the results of anticancer therapy after
survival.

As applied to oncological practice, the concept
of the study of the quality of life has ample scope for
application and allows:

1) Optimize the standardization of treatment
methods;

2) Carry out an examination of new methods of
treatment, based on international criteria adopted in
most developed countries;

3) Improve the quality of examination of new
medicinal products;

4) Provide full-fledged individual monitoring of
the patient’s condition with an assessment of early
and long-term results of treatment;

S) Develop predictive models for various forms
of cancer;

6) Conduct socio-medical population studies
with the allocation of risk groups in malignant tu-
mors;

7) Provide dynamic monitoring of risk groups
and evaluate the effectiveness of prevention pro-
grams;

8) Study and conduct an economic justification
of treatment methods, taking into account pharma-
co-economic indicators: “cost-utility”, “cost-effec-
tiveness’, etc.

To assess the quality of life of cancer patients,
both general and special questionnaires are used.
The former is designed to assess the quality of life
of both healthy and sick, regardless of the type of
disease. The latter is designed for patients with vari-
ous diseases.

In oncology, the following general questionnaires
are used:

1) Developed in the 70s — the Quality of Well-
Being Index (QWB) and the Sickness Impact Profile
(SIP);

2) Developed in the 80s - the Nottingham Health
Profile (NHP) and the Quality of Life Index (QLI);

3) Developed in the 90s — the Questionnaire for
assessing the quality of life of the European Group
for Quality of Life (EuroQoL) and the General
Health Questionnaire (SF-36).

The most commonly used general questionnaires
to measure the quality of life in patients with ma-
lignant disease are SF-36 and EuroQoL. Their ad-
vantage is their widespread use, ease of questioning,
and high validity. More than 90% of clinical trials in
Russia use the SF-36 questionnaire.

Special questionnaires:

1. Questionnaire of the European Organization
for Research and Treatment of Cancer (EORTC
QLQ-C30).

2. Oncology Function Assessment Question-
naire (FACT-G).

3. Index of functioning in cancer (Functional
Living Index Cancer, FLIC).

4. Inventory of assessment of difficulties in can-
cer (Cancer Inventory of Problem Situations, CIPS).

5. Rehabilitation Evaluation System (CARES).

The most common are EORTC-C30 and FACT-
G with additional modules for selected nosological
forms of cancer. These questionnaires are widely
used in multicenter clinical trials in Europe, the
United States, and Canada. A detailed description of
general and specific questionnaires used in oncology
can be obtained from the Internet on the websites of
the relevant research organizations.
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In addition, in everyday practice, scales and pro-
files are widely used to assess individual manifes-
tations of cancer, primarily pain: Brief Pain Inven-
tory (BPI), McGill Pain Questionnaire, Memorial
Pain Assessment Card) and weakness: Brief Fatigue
Inventory (BFI), Pearson-Byars Fatigue Feeling
Checklist, Cancer Fatigue Scale.

Thus, the study of the quality of life is a reliable,
informative, and economical method for assessing
the patient’s health status both at the group and at
the individual level. In cancer research, the quality
oflife is an important criterion for evaluating the ef-
fectiveness of treatment and has prognostic value.

Quality of life assessment in clinical trials improves
the quality of the trial itself.

Conclusion. A change in approaches to the pro-
vision of medical care is a modern trend that has
embraced many countries of the world. Today, in
the developed countries of the world, the medical
model, which has as its goal only the elimination of
the disease and the restoration of the functioning
of the human body, is gradually being replaced by a
model focused on the psychosocial approach. Such
a concept requires not only the restoration of the
biological function of the body but also the normal-
ization of its psychological and social functioning.
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Abstract. The article analysis the specific mammalian immune response to nematode infestation.
The obtained nematode antigens are described. Titers of antibodies in THA and ELISA in the period

of infestation and after deworming are given.
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Introduction

To understand the mechanisms of antiparasitic
immunity development, it is necessary to understand
the antigenic composition of parasites of different
species, including nematodes. Nematode diseases
are associated with the intake of exogenous and en-
dogenous, or somatic, antigens into the body of ho-
moothermic animals. Exogenous antigens are part of
the secretions and excretions of nematodes. They are
secreted during the growth, development and pen-
etration of larvae into tissue, as well as during the life
cycle of the imaginal stages of the nematodes. Somat-
ic antigens are only released to wild ungulates after
the nematodes have died. The secretions and excre-
tions of nematodes at different stages of development
have different antigenic activity. Inmunizing activity
increases sharply during larval molting periods, when
the host receives large quantities of nematode meta-
bolic products with antigenic properties.

Exogenous and endogenous antigens of nema-
todes are of protein and polysaccharide nature. They

are characterized by polyfractionation and contain
up to twenty or more antigen fractions. Different
nematode tissues include, in addition to the com-
mon antigens of different tissues, specific fractions,
i.e. tissue-specific antigens. In some cases, different
tissues of the same nematode species contained few-
er common antigenic components than the same tis-
sue of different species.

Objective: To determine the biological proper-
ties of mammalian nematode antigens and to estab-
lish their titers in THA and ELISA during infestation
and after deworming.

Materials and methods

Obtaining nematode antigens. Somatic, excretory-
secretory antigens were prepared from tegument
and metabolites of nematodes. In order to prepare
somatic antigens, the collected nematodes were
washed with distilled water and mechanically milled
using a straight blade mill. The resulting mixture was
then disintegrated in a homogenizer with distilled
water. The resulting homogenate was ultrasonically

31



Section 4. General biologists

disintegrated at 35 kHz for 15 minutes. Detritus was
removed by centrifugation of the mixture at 12,000
g for 15 minutes. Part of the supernatant, contain-
ing water-soluble proteins, was frozen at minus 18°C
and the other part was preserved with 0.4% phenol
solution and stored at plus 4°C.

For the production of excretory-secretory anti-
gens, the nematodes were washed with phosphate
salt buffer with a hydrogen ion concentration of 7.2
at plus 37 °C, and the volume was brought up to
1 1 with distilled water. They were then incubated
for 24 hours in 0.1 M phosphate-salt buffer with hy-
drogen ion concentration of 7.2 at plus 37 °C in a
1:10 ratio with addition of benzylpenicillin sodium
salt 100 U/cm? and streptomycin sulphate 100 pg/
cm?®. Stirred, the nematodes were sedimented and
the solution was separated. The resulting superna-
tant was centrifuged at 12,000 g for 15 min at plus
4 °C. The antigen solution was preserved with 0.4%
phenol and stored at plus 4 °C.

Determination of the biological properties of nema-
tode antigens. Protein content in the samples obtained
was determined by trichloroacetic acid precipitation
and spectrophotometry at 540 nm. The solution was
adjusted to protein concentration of 1 mg/cm?, using
distilled water as a diluent. The antigen solution was
preserved with 0.4% phenol solution and stored at
plus 4°C.

Harmlessness of mammalian nematode antigens
was determined in clinically healthy white mice of
both sexes, weighing 19-21 g and not previously
tested (10 mice in each group). The animals were kept
in a constant temperature room 24 hours before and
during the test. Two hours before weighing and select-
ing the animals for testing, food and water were taken
away from them. Animals of the experimental group
1 received somatic antigen 0.5 cm® each, animals of
the experimental group 2 received excretory-secretory
antigen 0.5 cm® each, animals of the control group re-
ceived physiological sodium chloride solution 0.5 cm?
each. Preparation solutions were preheated to 37°C.
The preparations were injected into the abdomi-

nal cavity. Animals of the experimental and control
groups were observed for 10 days.

Toxicity of the obtained antigens was determined
in alethal effect test on white mice weighing 16-18 g.
The preparations in doses of 0.5; 1; S; 7 and 10 mg
were diluted with 0.5 ml saline. Each dose was test-
ed on S white mice, which were premonitored for
3 days. After antigen administration, animals were
observed for 10 days.

Reactogenicity of excretory-secretory as well as
somatic antigens of wild ungulate nematodes was
tested in laboratory guinea pigs. To guinea pigs the
antigens were injected 0.1 cm” at a dilution of 1:20
intradermally. The reaction in animals was recorded
after 24 hours by the presence of local redness (ery-
thema) at the injection site.

Species specificity of excretory-secretory as well
as somatic antigens of mammalian nematodes was
tested in guinea pigs using the anaphylaxis method.
Experimental and control groups of 5 animals each
were formed for studies by this method. Guinea pigs
were sensitized with 0.25 cm?® antigens. On the 20™
day after sensitization, 0.2 cm® of homologous and
heterologous antigens were injected intrathecally
into the animals. Animals were monitored after an-
tigen administration.

Obtaining hyperimmune serum and performing im-
munodiffusion reactions

For the immunodiffusion reactions, we previ-
ously obtained nematode antigens and hyperim-
mune serum to them. Blood samples were taken
from rabbits in the control group to obtain normal
sera. Prior to immunization, the protein concentra-
tion of the antigens was measured and the protein
level was 1 mg/cm?’. For immunization, rabbits were
selected by analogue principle with a live weight of
2.5-3 kg, 4 animals per group. The antigens were ad-
ministered four times at 14 day intervals. Immuniza-
tion was carried out subcutaneously at several points.
The antigen was mixed with an emulsion obtained
from Esso-52 mineral oil in a 1:1 ratio to a volume
of 4 cm®. Blood samples were taken every seven days
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from rabbits of experimental and control groups to
obtain serum and to establish the feasibility and sen-
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sitivity of the immunodiffusion test according to the
following diagram:

1) hyperimmune serum of rabbits immunized with
excretory-secretory nematode antigen

2) serum from rabbits of the control group (not immunized)
3) capsule antigen of Pasteurella multocida

4) tissue proteins of infected animals

S) tissue proteins of intact animals

6) excretory-secretory nematode antigens

7) saline

Figure 1. Diagram of immunodiffusion test with hyperimmune rabbit serum obtained by
immunization of experimental animals with excretory-secretory nematode antigen
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1) hyperimmune rabbit serum immunized with somatic
nematode antigen

2) serum from control rabbits (not immunized)

3) capsule antigens of Pasteurella multocida

4) tissue proteins of infected animals

S) tissue proteins of intact animals

6) somatic antigens of nematodes

7) saline

Figure 2. Diagram of immunodiffusion test with hyperimmune rabbit
serum immunized with somatic nematode antigens

Obtaining indirect hemagglutination inhibition test (THA) using the antigens

THA was performed using a micromethod in
polystyrene round bottom plates. The dilutions of
serum from 1:10 to 1:10240 were used. The pattern
of erythrocyte sensitisation by antigens was found
to depend reliably on a number of factors (tempera-
ture, pH, duration of sensitisation, etc.). It should
be noted that the phenomenon of limit sensitization
of erythrocytes by protein antigens is of a complex
nature due to the influence of various conditions
modifying this process [2]. We used a 5% solution
of acroleinized sheep red blood cells for THA in
mammalian nematodes. They were tanninized by
adding tannin solution (1:20000) in a 1:1 ratio. Sen-
sitization of ram erythrocytes was carried out with a
solution of mammalian nematode somatic antigen.
For this purpose, the working solution of somatic
antigen was mixed with a solution containing tan-
ninized red blood cells at a 1:1 ratio. We found that

the required level of hemosensitization is achieved
in 2 hours at a temperature of 37 °C and a hydrogen
ion concentration of 7.2.

Determination of antibody titres by immunological
methods in animals during infestation

Determination was carried out by THA and
ELISA. THA was performed using a micromethod
in polystyrene round bottom plates. ELISA was per-
formed using solid-phase indirect modification, the
reaction was recorded at a wavelength of 492 nm.

ELISA using dilutions of sera from 1:10 to
1:1600 established the nature of the relationship
with observed optical density, which was used later
to choose the optimal parameters for recording the
results obtained. Diagnostically significant level was
defined as an excess of 1.5 or more times the opti-
cal density of the serum tested (S/N) over the nega-
tive serum. On examination of sera obtained from
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healthy animals, the S/N value was 1.00 + 0.01 and
the triple standard deviation was 0.17, allowing the
S/N level of 1.5 to be used for diagnostic purposes.
Subsequently, different dilutions of serum and anti-
gen for use in immunoassay were selected to inves-
tigate the sensitivity in a comparative aspect of their
different dilutions.

Results and discussion

Determinations of the harmlessness and toxicity of
nematode antigens

Toxic effects of helminths on the host are com-
plex. Helminths undoubtedly have toxic properties,
and the degree of their manifestation varies from
species to species. Sometimes the toxic effects ex-
hibited by one species are extrapolated to other hel-
minth species without regard to the host response.

In the available literature, there are various points
of view related to the discussion of this issue. There is
evidence that a few drops of horse parascarid liquid
injected into the eye already after 10 minutes caused
a violent reaction in a large proportion of animals
(severe lacrimation, red eyes, swollen eyelids), and
in 10% of horses anxiety, shortness of breath, pro-
fuse sweating and diarrhoea were noted. However,
in almost all cases, these symptoms disappeared af-
ter a few hours. Other researchers have obtained the

opposite results in similar experiments. Therefore,
non-sensitized animals have been found to tolerate
large doses of ascarid products injected intraperito-
neally. But if experimental animals were previously
sensitized with ascarid antigens, parenteral adminis-
tration of ascarid products causes a violent response,
manifested as anaphylactic shock, sometimes fatal.
It has been shown that live ascarids kept in a solu-
tion without nutrients for about 10 hours do not re-
lease toxins as long as their cell and tissue structure
remain unchanged. The liquid then takes on toxic
properties as necrobiosis of the ascarid tissues takes
place, accompanied by an increase in the release of
toxic nitrogenous products (biogenic amines) ow-
ing to protein degradation. Thus, the life products
of mature ascarids are not considered to have toxic
properties. However, these studies do not prove the
absence of toxic substances in helminth tissues or
larval metabolites [S].

In determining the harmlessness, it was found
that during the observation period, no death of ani-
mals of the experimental and control groups was ob-
served, no deviations from the physiological norm
were detected. Therefore, the somatic and excretory-
secretory antigens of nematodes obtained by us are
harmless.

Table 1 - Toxicity of nematode antigens

Method of introduction
Antigen name Intravenously
Antigen Number of Number of Number of Number of
dose, mg animals illness cases fatalities survivors
1 2 3 4 S 6
0.5 N 0 0 S
1.0 5 0 0 N
Somatic antigen 5.0 S 0 0 S
7.0 S S 0 S
10.0 S S 1 4
0.5 S 0 0 S
1.0 5 0 0 S
Excretory-secreto- 50 S 0 0 S
ry antigens 70 3 0 0 3
10.0 S 0 0 S
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Toxic properties of somatic and secretory-secre-
tory antigens were studied by injecting these anti-
gens into white mice intravenously at a rate of 0.1
cm?®/s into the caudal vein. The results of these stud-
ies are presented in (Table 1).

As shown in (Table 1), somatic antigens are
more toxic. Their intravenous administration at
a dose of 10.0 mg caused the death of 20% of the
animals. When these antigens were administered in-
travenously at a dose of 7.0 mg the animals showed
tremors lasting for a maximum of 30 minutes, with a
subsequent extinction of these phenomena.

Atintravenous administration of excretory-secre-
tory antigens at doses including 7.0 and 10.0 mg, no
visible changes in animal behaviour were observed.

Our results show that the excretory-secretory an-
tigens of nematodes are not toxic, while the somatic
antigens are toxic, but the degree of toxicity is weak.

Determination of reactogenicity and species specific-
ity of nematode antigens

The results of our study showed that during
the period of observation death of laboratory ani-
mals was not noted, the area of local hyperemia
did not exceed 3 mm necrosis and tissue swelling
at the injection site was not recorded, the remains
of the antigen solutions at the injection site were
not found.

In the study of species specificity it was found
that introduction of permissive doses of homolo-
gous antigens in guinea pigs developed typical clin-
ical signs of anaphylactic shock. At introduction of
heterologous antigens (pasteurellosis antigen, ei-
meria antigen) and physiological sodium chloride
solution no signs of anaphylaxis were observed

(table 2).

Table 2.— Determination of specificity of animal nematode antigens using the anaphylaxis method

Permissive antigen or

antigen

Sensitizing antigen . Test result
preparation
1 2 3
Excretory-secretory | Excretory-secretory antigen The death of laboratory animals was observed

within § minutes.

Somatic antigen

Excitation, tachycardia and hyperthermia have
been observed in laboratory animals.

Pasteurellosis antigen

No changes in animal behaviour were observed.

Eimeria antigen

No changes in animal behaviour were observed.

Somatic antigen Excretory-secretory antigen

The death of laboratory animals was observed
within 1 hour.

Somatic antigen

Excitation, tachycardia and hyperthermia have
been observed in laboratory animals.

Pasteurellosis antigen

No changes in animal behaviour were observed.

Eimeria antigen

No changes in animal behaviour were observed.

Negative control Excretory-secretory antigen

No changes in animal behaviour were observed.

Somatic antigen

No changes in animal behaviour were observed.

Saline sodium chloride solution

No changes in animal behaviour were observed.

Therefore, the excretory-secretory and somatic
antigens of mammalian nematodes are areactogenic
and specific.

Determination of the completeness of animal nema-
tode antigens

Results showed that sera obtained reacted with
homologous (somatic) antigens with the formation
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of 4 precipitation lines, with heterologous (secreto-
ry-excretory) antigens — 3 precipitation lines.

The sensitivity of immunodiffusion test ap-
plication of hyperimmune serum obtained using

secretory-excretory and somatic antigens of ani-
mal nematodes is high and amounts to 4-5 log2
u 4-6 log, respectively (Table 3).

Table 3.- Results of immunodiffusion test sensitivity determination

Tested serum

Antigen used

Antibody titer
(mean value log )

1

2

3

Hyperimmune rabbit serum obtained by
immunisation with excretory-secretory
antigens

Excretory-secretory antigen

5

Somatic antigen

&

Pasteurellosis antigen

Tissue proteins of an infected animal

Tissue proteins of a healthy animal

Saline solution

Hyperimmune rabbit serum obtained by
immunisation with somatic antigens

Excretory-secretory antigen

*

Somatic antigen

*

NES

Pasteurellosis antigen

Tissue proteins of an infected animal

Tissue proteins of a healthy animal

Saline solution

Hyperimmune rabbit serum obtained by
immunisation with pasteurellosis antigens

Excretory-secretory antigen

Somatic antigen

Pasteurellosis antigen

Tissue proteins of an infected animal

Tissue proteins of a healthy animal

Saline solution

Blood serum of an intact animal (normal
rabbit serum)

Excretory-secretory antigen

Somatic antigen

Saline solution

Note: *— P < 0.001

Antibody titres in THA

For nematode infestation in ungulate animals,
the diagnostic efficacy in THA was 85%, whereas
in the same group, 65% of patients were detected
by the flotation method. The highest antibody titer
was10log,, the lowest - 1log THA and the flotation
method was 100%.

THA titres from 1:10 to 1:2560 were obtained
for excretory-secretory antigens, and from 1:10
to 1:1280 for somatic antigens (Table 4). Of the
115 ungulates examined, 64 animals (55.6%) were
identified using the somatic antigen and 96 ani-
mals (83.5%) using the excretory-secretory anti-
gen.

Table 4.— Results of THA performed on animal sera using nematode antigens

Dillution Number of positive samples using Number of positive samples using
excretory-secretory nematode antigens somatic nematode antigens
1 2 3
1 2 3
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1 2 3
1 2 3
1:10 1 3
1:20 3 1
1:40 1 4
1:80 7 16
1:160 23 14
1:320 32 16
1:640 18 9
1:1280 9 1
1:2560 2 —
1:5120 — —

The data obtained are in agreement with the find-
ings of M. E. Onufrienko, who found that the most ac-
tive and specific are secretory-excretory trematodes.
Somatic antigens have sufficient specificity, but show
less activity in THA and ELISA with positive sera
from mammals infected with trematodes [4].

The dynamics of the level of specific antibodies to
nematode exposure in experimentally infected animals

were studied in THA. The infection of animals with
invasive culture of nematodes leads to increased con-
centration of specific antibodies in the blood serum,
and on the 10" day of infection, their titer was 7.22 +
+0.79 log,. The maximum increase in the concentra-
tion of specific antibodies was on day 21 of the study,
up to 9.10 £ 0.12 log, No nematode-specific antibod-
ies were detected in intact control animals (‘Table S).

Table 5 — Dynamics of nematode-specific antibody levels in THA

Antibodies titer, log (M+m)

Research period, days after infestation

Before infestation 3

10 21 45

0 6.89+0.90

7.22%0.79

9.10£0.12 6.22+1.02

Determination of antibody titres by immunological
methods in infested animals

The best results with the nematode excretory-
secretory antigen 1:100 and somatic antigen 1:200

with blood serum diluted 1:100, were shown in
blood sera from nematode-infested animals. The
optical density was 5.31 for the somatic antigen and
5.49 for the excretory-secretory antigen (Table 6).

Table 6.— Determination of ELISA comparative sensitivity in different dilutions

Blood serum dillution
Antigen dillution 1:0 | 125 | 1:50 | 1:100 | 1:200
Mean optical density
1 2 3 4 S 6 7
Somatic antigen 1:0 1.21 1.27 1.34 1.52 1.58
1:25 1.34 1.62 1.92 2.4S 2.34
1:50 1.42 1.71 2.23 245 2.55
1:100 1.58 3.21 3.85 4.12 4.05
1:200 1.64 4.33 4.72 5.31 4.92
1:400 1.80 2.01 223 2.35 2.30
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1 2 3 4 S 6 7
Excretory-secretory 1:0 1.37 145 1.71 1.92 1.95
antigen 1:25 1.65 1.90 2.45 2.70 2.65

1:50 1.75 2.59 2.82 3.21 3.11
1:100 1.80 3.94 4.92 5.49 S.11
1:200 1.89 2.71 2.92 3.47 3.32
1:400 1.92 2.25 2.47 2.60 2.50

When 45 animal serum samples were examined
by ELISA, 34 out of 38 samples were positive for the
presence of nematodes, as confirmed by the helmin-
thological flotation method. The use of somatic an-
tigen in the ELISA found a sensitivity of 89.5% and
a specificity of 100% for the detection of nematodes.

The highest antibody titre of 8.34 + 0.78 log, as
registered in the THA in the infected animals, on the
28" day of investigation, while in the intact animals
this indicator was 0.14 + 0.12 log, After deworming
the antibody titre gradually decreased, and from the

70™ day its value became lower than a diagnostically
significant level and on the 84 day of the investiga-
tion was 0.78 + 0.14 log, The gradual decrease of av-
erage values of antibody titres in blood serum in the
THA in animals after application of antihelminthic
preparation is connected with their liberation from
nematodes, that is with the termination of antigenic
load on animals’ organism. Animal recovery is ac-
companied by a decrease in specific antibodies be-
low the diagnostically significant level after 28 days
(Table 7).

Table 7.— Dynamics of specific antibodies in THA in animals under the influence
of nematodes and after application of antihelminthic preparation

Antibody titre, log (M:m)
Animal group
Day of test ] Animals treated with )
Infested animals . Intact animals
the preparation
1 7.24 £0.72*** 8.14 £0.12"* 0.62 £0.36
14 7.18 £ 0.56*** 7.18 £ 0.42*** 0.46 £0.22
28 8.34 £ 0.78"** 5.02 + 0.52*** 0.14 £0.12
42 7.32 £ 0.64*** 2.06 £0.74** 0.16 £0.12
56 6.56 £ 0.82*** 1.46 £ 0.48* 0.18 £0.14
70 6.78 + 0.74*** 0.8+£0.36 0.25+0.18
84 6.42 £ 1.12%** 0.78 £0.14 0.18+0.12

Note: *~p < 0.05; **~p < 0.01; ***—p < 0.001. The level of significance (p) is calculated in comparison with

the values of intact animals

The diagnostic efficacy of THA after treatment of
animals with an anthelminthic preparation depends
on the ability to produce a certain amount of specific
antibodies to the nematode antigens in the blood.
THA is known to be based on the phenomenon of
antibody agglutination of the blood serum of a sick
animal with an antigenic erythrocyte diagnosticum
[3]. The receptor apparatus of red blood cells and

antibody active sites capable of binding antigen epi-
topes (antigen-binding Fab fragments of immuno-
globulins formed by hypervariable H- and L-chain
regions) are of key importance in this interaction.
IgG antibodies bind the highest weight in the THA
(80% of serum antibodies), followed by IgM (10%)
and IgA (9%). Negative THA in animals after nema-
tode release is caused by a reduction in the number

38



SPECIFIC MAMMALIAN IMMUNE RESPONSE TO NEMATODE INFESTATION

of specific antibodies circulating in the blood that
can bind nematode antigens.

The results showed that the ELISA of the infected
animals had the highest antibody titres registered
on days 14 and 28 of the tests, which were 3.22 +
+0.32log,and 2.82 + 0.14 log, respectively. In intact

animals this indicator was 1.14 + 0.02 log, and 1.16 £
+0.04log, After deworming the antibody titre grad-
ually decreased, and from the 70" day its value be-
came lower than the diagnostically significant level
and was 1.34 £ 0.16 log, (table 8).

Table 8.— Dynamics of specific antibody levels in ELISA in animals exposed
to nematodes and after application of anthelmintic preparation

Mean optical density exceedance (M + m)
Animal group
Day of test ) Animals treated with ]
Infested animals . Intact animals
the preparation
1 2.72 £ 0.24** 2.54£0.12** 1.12 £0.02
14 3.22 £0.32%* 2.8+0.16" 1.14 +£0.02
28 2.82 + 0.14*** 248 £ 0.14*** 1.16 £ 0.04
42 2.74 £0.18*** 2.24+0.18*** 1.09 + 0.04
56 2.66 £ 0.24™** 2.02 £0.18*** 1.12 £ 0.02
70 2.06 £ 0.32*** 1.68 £ 0.12* 1.14+£0.03
84 2.28 £0.12%** 1.34+£0.16 1.16 + 0.04

Note: *~p < 0.05; **~p < 0.01; ***—p < 0.001. The level of significance (p) is calculated in comparison with

the values of intact animals

The absence of a diagnostic reaction in the
ELISA after anthelmintic treatment is due to the
fact that this method is based on the detection
of IgG using their corresponding antispecies an-
tibodies conjugated to a tagging enzyme (horse-
radish peroxidase). The degree of binding of
specific IgG determines the intensity of staining
after the enzymatic reaction in the detection of
peroxidase activity with orthophenylenediamine.
The concentration of the end product of the reac-
tion (2,3-diaminophenazine) plays a major role in
obtaining optical density values at the measured
wavelength [1]. The intensity of the staining and
therefore the exceedance of the optical density is
directly related to the amount of specific IgG in
the tested serum. Therefore, the absence of a posi-
tive ELISA result in animals when they are free
of nematodes is due to a decrease in circulating
specific class G immunoglobulins that can bind
nematode antigens in the blood.

Conclusion

1. The biological properties of the nematode an-
tigens have been determined: somatic and excretory-
secretory antigens are specific, complete, harmless
and weakly reactive.

2.Thehighestantibodytitre of8.34+0.78log, was
registered on the 28 " day of the study in infected an-
imalsin THA, in intact animals this indexwas 0.14 +
+0.12log, In the ELISA of the infected animals the
highest antibody titres were registered on the 14
and 28" days of the investigation, that was 3.22 *
+0.32 log, and 2.82 + 0.14 log, respectively. In in-
tact animals this indicator was 1.14 + 0.02 log, and
1.16 £ 0.04 log,

3. After deworming both in THA and ELISA the
gradual decrease of antibody titers was registered,
and from the 70 ™ day their values became lower than
diagnostically significant level and on the 84 ™ day of
investigation in THA they were 0.78 + 0.14 log , in
ELISA - 1.34 +0.16 log,
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