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Abstract

The purpose of the study was to determine the effectiveness of the combination of
corvitin and thiotriazoline for the correction of levels of T- and B-lymphocytes, circulating
immune complexes (CIC) of the blood of male guinea pigs (GP) if experimental allergic
alveolitis (EAA) and immobilization stress (IS) are combined. The study was performed on
50 male GP weighing 180-210 g. EAA was reproduced by the method of O.0. Orekhov,
Yu.A. Kyrylov. The production of IS was carried out by the method of P.D. Horizontov. The
content of T- and B-lymphocytes in the blood was determined by the method of E.F.
Chernushenko, L.S. Kogosova. CIC were detected by the method of Haskova V., Kaslik J.,
Math J., Matejckava M. The withdrawal from the experiment was carried out by the method
of decapitation after previous administration of nalbuphine hydrochloride in the experimental
group (EG) of intact GP; in the EG of EAA and IS during the study days corresponding to the
stages of development of 1S: 1% — anxiety, 14" — resistance, 24" — exhaustion; EG of EAA
with IS on the 24" day after pharmacocorrection with the above-mentioned combination of
drugs. There was a progressive decrease in the level of T-lymphocytes by 33,47% (p<0,01),
36,23% (p<0,01) and 39,62% (p<0,01), an increase in B-lymphocytes by 27,82% (p<0,01),
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131,13% (p<0,01) and 44,37% (p<0,01), an increase in CIC by 41,15 % (p<0,01), 46,62%
(p<0,01), and 50,78% (p<0,01) on the 1%, 14" and 24" days respectively, compared to the
indicators of the control group under the combination of EAA and IS. An increase in T-
lymphocytes by 40% (p<0,01), a decrease in B-lymphocytes by 24,31% (p<0,01), and a
decrease in the level of CIC by 26,08% (p<0,01) were observed in the EG using corvitin and
tiotriazoline relative to the corresponding indicators of the EG with a combination of EAA
and 1S without pharmacological interventions on 24" day of the experiment. The results
indicate an immunocorrective effect of the combination of corvitin and thiotriazoline which is
manifested by activation of the cellular and suppression of the humoral link of immunity of
GP exposed to EAA and IS.

Key words: allergic alveolitis; immobilization stress; corvitin; thiotriazoline; T-

lymphocytes; B-lymphocytes; circulating immune complexes.

BnuuB kom6iHauii TioTpra3osiny Ta KOPBITHHY HA 3HAYEeHHS JIeSIKUX apaMeTpiB
KJIITHHHOI TA TYMOPAJIbHOI CUCTEeMH IMYHITeTy NPH eKClIepUMEHTAIbLHOMY BiITBOPEeHHI
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Pe3rome

MeTor0 JOCHIIKEHHST € BHUBYCHHS €(EeKTUBHOCTI KOMOiHaIil KOpBITUHY Ta
TIOTpUa30JiHy MmoA0 Kopekuii piBHIB T- Ta B-nmimMpouuTiB, HUUPKYTIOIOUUX IMYHHHX
komiiekciB  (L[IK) kpoBi camiiB mopcekux cBUHOK (MC) mpu excrnepuMeHTaIbHOMY
noeHaHH1 anepriynoro ainbBeonity (EAA) ta immoobinizaniiinoro crpecy (IC). Hocmimkenus
BukoHaHo Ha 50 camiix MC, macoro 180-210 r. EAA BintBopero metomom O.0. OpexoBa,
10.A. Kupunosa, IC — merogom I1.JI. ['opusonToBa, Bu3HaueHHs Bmicty T- 1 B-nim¢pornuris
KkpoBi — Metojiom E.®. Yepnymienko, JI.C. Korocosoi, a IIIK - metogom Haskova V., Kaslik
J., Math J.. BuBemeHHs 3 EKCHEPUMEHTY IPOBOJIIOCH METOJOM JeKamiraiii Mmicis
3acTOCYBaHHs HaNOY(iHY Trinpoxiopuay y aocaiauii rpymi (1) intaktHux MC; y T 3 EAA
ta IC B m00M mocHipKeHHs, BiAMOBiMHO cTamisM po3BuTky IC: 1 moba — TtpuBorm, 14 —

pesuctenTHocTi, 24 — BucHaxeHHs; y ' 3 EAA ta IC — na 24 100y nicns papmakoKopekii
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BHII[EBKa3aHO KoMOiHamiero npemnapatis. Y JII' 3 EAA Ta IC (1, 14, 24 nobu) BUSBICHO
nporpecytoue 3HIKEHHS piBHA T-mimdouutie  Bigmosimno Ha 33,47%  (p<0,01),
36,23%(p<0,01) 1 39,62% (p<0,01), 306umbmenHs B-mimdomwurie Ha 27,82% (p<0,01),
131,13% (p<0,01) 144,37% (p<0,01) Ta L{IK Ha 41,15% (p<0,01), 46,62% (p<0,01), 1 50,78%
(p<0,01) mopiBasHO 3 mokazHukamu JI" inTaktHux MC. V JII" 3 3acToCyBaHHSIM KOPBITHHY Ta
TIOTPUA30JIIHY crocTepiraiock 3poctaHHs BmicTy T-mimdporutie Ha 40% (p<0,01) Ta
3HWKeHHs B-mimgouutie Ha 24,31% (p<0,01) i LIK wa 26,08% (p<0,01) mopiBHsSHO 3
BianoBinHumu napametpamu JII' 3 EAA ta IC 6e3 dapmakosioriunux BTpydanb Ha 24 mo0y
excriepuMeHTy. Ozep:kaHi pe3ynbTaTu MiATBEPIKYIOTh IMYHOKOPUTYIOUMH epeKT KoMOiHalli
KOPBITHHY Ta TIOTPUA30JIHY Y BUTJIA/I CTUMYIIOBAHHS KIITHHHOT Ta OCIa0JeHHS aKTUBHOCTI
ryMOpaibHOI JaHKH iMyHITeTYy nipu EAA Ta IC.

KuouoBi cioBa: ajepriunuii ajgbBeoJiiT; iMMoOijizauiiinuii cTpec; KOpBIiTHH;

tiorpuasouin; T-aimpouurn; B-nimpounrn; HIK.

Introduction. Allergic alveolitis is an important problem in modern medical science,
the study of which lies on the border of various disciplines, namely: allergology,
immunology, pulmonology, therapy, professional pathology, pathophysiology. This is an
immunologically mediated disease, the basis of which is the formation of allergic reactions of
type I11 and 1V according to Gel and Coombs. This pathology is characterized by damage to
alveoli, interstitial structures of lung tissue and terminal bronchioles. In different countries of
the world, the share of allergic alveolitis is 0.5-19% among all diseases of allergic origin and
about 3% of established diagnoses of hospitalized patients with a pulmonological profile [1 -
6, 12].

As is known, immune-complex allergic reactions of type 11l play the most important
role in the initial stages of the formation of allergic alveolitis (7), since the basis of its
pathogenesis is the production of antibodies as a result of the introduction of antigens into the
body and the formation of circulating immune complexes upon their subsequent arrival. It is
B-lymphocytes, transforming into plasma cells, that provide the synthesis of antibodies, and,
as a result, the development of allergic reactions of type Il hypersensitivity, while the value
of T-lymphocytes lies in the development of type IV hypersensitivity reactions, namely,
CD4+T-cell delayed-type hypersensitivity and CD8+-T cell cytotoxicity. This necessitates a
more detailed study of the peculiarities of changes in the parameters of the immune system in
this disease [8 - 13].
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Since modern man is forced to live under the influence of stress, it deserves special
attention to study the nature of deviations in indicators of immune status, which can occur
both in this pathology and in various diseases, and their combination can worsen the course of
the main disease. Therefore, it is worth focusing more on the changes in the immune system
under stress. The vast majority of studies emphasize the tendency to activate the humoral link
of the immune system in the form of increased proliferation, differentiation of B-lymphocytes
and synthesis of antibodies, and suppression of the cellular link, which was manifested by a
decrease in the proliferation and activity of T-lymphocytes. Assuming the possible
development of abnormalities of the immune status in allergic alveolitis under conditions of
stress, the question arises of the need to correct the indicated combined pathology with drugs
with immunomodulatory properties, in connection with which the combination of corvitin and
thiotriazoline was chosen for the experiment.

The purpose of the work is to evaluate the effectiveness of the combination of
corvitin and thiotriazoline for adjusting the level of blood T- and B-lymphocytes, circulating
immune complexes under the conditions of experimental reproduction of allergic alveolitis
during immobilization stress.

Research materials and methods. The study of changes in the parameters of the
cellular and humoral link of immunity (T- and B-lymphocytes, circulating immune
complexes) was carried out on 50 male guinea pigs, weighing 180-210 g, divided into 5
experimental groups: the first group - intact experimental animals (control) - 10 guinea pigs;
the second, third and fourth groups, in which the experimental setting of allergic alveolitis and
immobilization stress was performed, also contained 10 experimental animals each, which
were removed from the experiment on the 1st, 14th and 24th days of the study, respectively;
the fifth experimental group included 10 guinea pigs with experimental allergic alveolitis and
immobilization stress and administration of corvitin (produced by the Borshchagiv Chemical
and Pharmaceutical Plant) at a dose of 40 mg/kg intraperitoneally and thiotriazoline
(produced by PJSC "Galichpharm™) at a dose of 50 mg/kg intramuscularly for 10 days (from
14 to 24 days) to withdraw guinea pigs from the experiment, the method of decapitation was
used after preliminary administration of nalbuphine hydrochloride (LLC "Yuria-Pharm",
Ukraine) at a dose of 182 mg/kg intraperitoneally in time. Experimental modeling of allergic
alveolitis was carried out by the method of O.0. Orekhov, Y.A. Kirilov [14]. Translated with
www.DeepL.com/Translator (free version)For the experimental setting of immobilization
stress, the method of P.D. was applied. Horizontova [15]: the animals were fixed on the

operating table on their backs by their limbs for 3 hours. Determination of the level of T- and
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B-lymphocytes in the blood was carried out according to the method of E.F. Chernushenko,
L.S. Kogosova [16], and circulating blood immune complexes - by the method of Haskova
V., Kaslik J., Math J. [17]. Statistical processing of the obtained results was carried out
according to the Student's method.

Research results and their discussion. n the conditions of experimental modeling of
allergic alveolitis under immobilization stress, a progressive increase in the level of B-
lymphocytes and circulating blood immune complexes and a decrease in the content of T-
lymphocytes were observed. Thus, on the 1st day from the beginning of the study, the level of
T-lymphocytes decreased by 33.47% (p<0.01), on the 14th - by 36.23% (p<0.01), and on the
24th - by 39.62% (p <0.01) compared to the corresponding indicators of the group of intact
animals (Fig. 1). The content of B-lymphocytes after 1 day increased by 27.82% (p<0.01), on
the 14th - by 31.13% (p<0.01), and on the 24th - by 44.37% (p<0.01) relative to the indicators
of the control group (Fig. 1). The level of circulating blood immune complexes increased by
41.15% (p<0.01) after 1 day, while on the 14th day - by 46.62% (p<0.01), and on the 24th -
by 44.37% (p<0.01) compared to the values of similar parameters in the group of intact

guinea pigs (Fig. 1).

160%

140%

120%

100% H Control

80% B T-lymphocytes

B-lymphocytes
60%
B Circulating immune complexes

40%

20%

0%

1 day 24 day 24 day

Fig. 1. Shift in the parameters of the cellular and humoral link of the immune system in male
guinea pigs in the dynamics of the development of an experimental combination of allergic

alveolitis and immobilization stress (in % of control)

It costs to underline that content of T-cell of blood arrived at the most subzero values,

and arrived at B- lymphocytes and circulatory immune complexes the greatest values on 24
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times of experiment, that became the bright display of progress of cellular inactivation and
stimulation humoral links of immunity at this combined pathology. Therefore, during the
experimental modeling of allergic alveolitis and immobilization stress, a gradual decrease in
the level of blood T-lymphocytes was observed, which indicates a tendency to suppress the
cellular link of immunity, and an increase in the content of blood B-lymphocytes and
circulating immune complexes, which confirms the presence of signs of activation of the
humoral link of the immune system systems.

As a result of the introduction of thiotriazoline (produced by PJSC "Halychpharm™) at a
dose of 50 mg/kg intramuscularly and corvitin (produced by "Borshchagiv Chemical and
Pharmaceutical Plant™) at a dose of 40 mg/kg from the 14th to the 24th day, in animals with
experimental allergic alveolitis and immobilization stress, an increase in the level of blood T-
lymphocytes by 40% (p<0.01), a decrease in B-lymphocytes by 24.31% (p<0.01) and
circulating immune complexes by 26% (p<0.01) was found. 08% (p<0.01) compared to the
values of similar parameters of the group of experimental animals with experimentally
combined pathology without the use of any pharmacological means on the 24" day of the

experiment (Fig. 2).

160%

140%
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B Without the use of
pharmacological drugs, 24 days

80% -
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T-lymphocytes  B-lymphocytes Circulating
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Fig. 2. Changes in the state of the cellular and humoral link of the immune system in the
blood of male guinea pigs on the 24" day of experimental reproduction of the combination of
allergic alveolitis and immobilization stress without any pharmacological interventions and
after the use of a combination of corvitin and thiotriazoline (in % relative to the indicators of

the group of animals without pharmacological correction)
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Therefore, the obtained results confirm the existence of a corrective effect of the
combination of thiotriazoline and corvitin on immunological status in the direction of cellular
stimulation and inhibition of the activity of the humoral link of the immune system in
experimental allergic alveolitis under conditions of immobilization stress.

Conclusions. Animals subjected to experimental modeling of allergic alveolitis under
conditions of immobilization stress showed a tendency to progressive activation of the
humoral link of the immune system in the form of a gradual increase in the level of B-
lymphocytes and circulating immune complexes of the blood, and suppression of the cellular
link of immunity, which was characterized by a pronounced decrease in the content of T-
blood lymphocytes. After a ten-day use of the combination of corvitin and thiotriazoline, on
the 24th day of the experiment, a decrease in the content of B-lymphocytes and circulating
immune complexes of the blood and an increase in the level of T-lymphocytes was observed,
which allows us to assert the ability of the above-mentioned combination of pharmacological
drugs to stimulate cellular and inactivate the humoral link of the immune system, which
indicates about a pronounced immunocorrective effect.
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