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Pathogenetic substantiation of thiotriazoline use on the basis of disorders of proteolysis
processes and protease inhibitors under conditions of contact dermatitis and

experimental pneumonia

M. M. Regeda-Furdychko

Lviv Medical Institute

Abstract

The aim of our research was to to investigate the features of the proteinase-inhibitory
system in guinea pig lungs in the dynamics of the formation of experimental contact
dermatitis (ECD) and experimental pneumonia (EP) and to establish the correction of their
disorders by thiotriazoline.

Materials and methods. The researches were carried out on 60 guinea-pigs which
were divided into 6 groups. | group (control) were intact guinea-pigs, 11 group — were animals
with an ECD and EP (4™ day), 1l group — were guinea-pigs on the 8" day of the experiment,
IV group consisted of animals with an experimental CD and EP (10" day) and V group
included guinea-pigs with an combined pathology (18" day, without thiotriazoline using). The
last sixth group included animals with an ECD and EP that were treated by thiotriazoline from
the 8" to the 18" days of the experiment. Two periods of development of ECD and EP were
distinguished: early (4" and 8™ days of experiment) and late (10" and 18" days).

Experimental contact dermatitis was simulated by method of VA Volkovoj (2010). EP
was called by the method of VN Shlyapnikov, TL Solodov (1998). Thiotriazoline was
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administered intramuscularly at a dose of 100 mg per 1 kg of weight daily from the 8'" to the
18" days of the experiment. The condition of proteinase-inhibitory system was determined by
lysis of the azoalbumin, azokasein and azokolagen and maintenance content of al-protease
inhibitor (a1-PI), a2-macroglobulin (a2-M) by method of Veremeenko K.N., Goloborodko
O.P. (1988).

Results and discussion. It is established that under the conditions of development of
experimental contact dermatitis and experimental pneumonia there are changes in the
proteinase-inhibitory system, which is manifested by activation of proteolysis. There was an
increase in the level of azoalbumin, azocasein and azocollagen, especially on the 18" day of
the experiment and depression of protease inhibitors. This led to the formation of proteinase-
inhibitory imbalance before treatment.

The use of thiotriazoline led to the correction of proteolysis (their reduction) and the
growth of protease inhibitors in the lungs with the development of contact dermatitis and
experimental pneumonia, which indicated its corrective effect on impaired proteinase-
inhibitory system markers and its appropriate pathogenetic justification.

Key words: contact dermatitis; pneumonia; proteinase-inhibitory system;

thiotriazoline.

ITaToreHeTnyHe OOIPYHTYBAHHS 3aCTOCYBAHHS TIOTPUA30JiHY HA OCHOBI NOPYLIEHb
NMPoLECiB MPOTEoJIi3y i IHridiTOpiB MpoTeas 3a yMOB PO3BUTKY KOHTAKTHOIO 1€PMATHUTY i

eKCIePUMEHTAJIbLHOI THEBMOHIl

M. M. Perena-®@ypanixo

JIbBiBCbKUI MeAUYHHMIA IHCTUTYT

Mera Hamoro AOCTiIXKeHHS - 3’sCyBaTH OCOONMBOCTI TPOILECIB NPOTEiHA30-
IHTOITOPHOT CHCTEMHM B JIETEHAX MOPCHKMX CBHHOK Yy JUHaMill (OpMyBaHHS
eKCIepUMEHTaNbHOTO KOHTakTHOro aepmaruty (EKJ[) Ta excnepumeHTanbHOT MHEBMOHIT
(EIT) Ta BCTAaHOBUTH KOPEKLIIO iX HOPYIIEHb TIOTPUA30TIHOM.

Marepian i Meroam aochaimzkeHHsi. JOCHDKEHHS 3/A1MCHIOBAIM Ha MOPCBKUX
CBUHKaX, MOJIeHUX Ha 6 rpym. Jlo I rpynu (KOHTpOJIb) BITHOCHIIM 1HTaKTHI MOPCHK1 CBUHKH,
no II- tBapunu 3 EK]] ta EIl (4-a no6a), no III — MopchKi CBUHKH Ha 8-y 100y MOETHAHOTO

MOJIEIBHOTO TIpoliecy, 1o IV - tBapunu Ha 10-y 100y, V - mypuaxu Ha 18-y 106y EK/I ta EII
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1o nikyBanHs Ta VI rpyna - mopcbki cBuHKH 3 EK/] 1 EIT micist sikyBaHHS TIOTpHA30JIiHOM 3
8-1 mo 18-ty mobu ekcrmepumeHTy BIpomoBxk 10 1i6. YMOBHO BUIUISIM J1Ba TEpioau
PO3BHUTKY €KCIIEPUMEHTAILHOTO KOHTAKTHOTO JEPMATUTY Ta €KCIIEPUMEHTAIBHOT MHEBMOHII:
panHii 1 mi3Hii. PaHHIi nepion BKIIOYaB rpymmy TBapuH Ha 4-y Ta 8-y J0OM €KCIIEpUMEHTY.
[Ti3niit — mopceki cBuHkH Ha 10-y Ta 18-y no6u EK/] ta EII.

Mogiens KOHTAaKTHOTO JIEPMATHTY MOJETIOBAIA Ha MOPCHKHX CBHHKAaX 3a METOJOM
Bonxosoit B.A. (2010). EIl Buxnukanu 3a meronoM B. H. Illnsnaukosa, T. JI. Cononosa
(1998). TioTpuazoiH BBOIWIM BHYTPIITHEOM 5130BO 103010 100 mMr Ha 1 kT Macu moaHs 3 8-i
no 18-ty no6u excnepumenty. IIpoTeiHa30-1HriOITOPHY cUCTEMY BH3HAYald 3a 3arajbHOIO
MPOTEOJITUYHOK AKTUBHICTIO — 3a JII3UCOM a30alibOyMiHy, a30Ka3eiHy 1 a30KO0JIareHy Ta
iHribiTOpiB TWpoTeomizy 3a BmicToM anbpa 1- iHriOiTopa mpoteinaz (al-IIT), ambda-2-
Makporio0yminy 3a merogom Bepemeenko K.H., 'ono6opoasko O.I1. (1988).

PesyabTaTH gocaifkeHHs Ta iX 00roBopeHHsi. BcTaHOBIEHO, 1110 32 YMOB PO3BHUTKY
eKCTIEPUMEHTAIBHOTO ~ KOHTAKTHOTO  JIEPMAaTUTy Ta EKCIEPUMEHTAIbHOI ITHEBMOHII
BIIOYBaIOThCSI 3MIHM MPOTEiHA30-1HT10ITOPHOT CHUCTEMHM, SIKI MPOSBISETHCS aKTUBALIEIO
npoTeodizy. BusBieHo 3pocraHHs piBHA a30anbOyMiHA, a30Ka3eiHa Ta a30KOJIarcHa,
oco0mmBO Ha 18-y moOy excrmepuMeHTy 1 Jernpecito iHribiTopiB mpoteas. Lle crnpuymHsio
(dhopmyBaHHS TPOTEIHA30-1HT10ITOPHOTO MUCOATAHCY 70 JIIKYBaHHS.

Bukopucranus TIOTpHa30JIiHYy MPU3BOIUIO 0 KOPEKIlli MOKa3HUKIB MPOoTeonidy (iX
3HW)KEHHS) Ta 3POCTAaHHS IHTIOITOPIB MpOTea3 B JIETCHSIX 32 YMOB PO3BUTKY KOHTAaKTHOTO
JepMaTUTy Ta €KCIIEPUMEHTAIbHOI MHEBMOHII, 110 CBIIYHIIO MPO HOTO KOPUTYIOUY A0 Ha
nopymieHi mapkepu I1IC Ta fioro goniibHE TATOTEHETUYHE OOTPYHTYBAHHS .

Kinw4oBi cjioBa: KOHTAKTHMH J€PMATHUT; INHEBMOHIfl; NMPOTeiHA30-iHTi0iTOPHA

CHCTEMA; TIOTPUA30JIiH.

Pneumonia is one of the most common diseases of the bronchopulmonary system,
which leads to significant economic and social damage: temporary disability, the disability of
patients, high material costs for treatment.

Contact dermatitis is also an important problem, especially for dermatologists. It is
known that the combined pathology leads to significant changes in physiological processes in
the body, reduces adaptive reserves, affects the course of the underlying disease, complicates
diagnosis and is more difficult to treat [6].

The proteinase-inhibitory system is an important system of the body that controls

homeostasis, changes in which lead to a number of diseases. Proteolysis is closely related to
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the body's defense systems - blood clotting, fibrinolysis, kininogenesis, immune responses,
the creation of biologically active peptides and hormones, and more. The literature indicates
that the pathogenesis of many diseases is associated with changes in proteolytic activity [5].
The use of pathogenetic therapy, in particular antioxidant, antihypoxant and immunocorrector
of thiotriazoline is important for the correction of metabolic disorders in contact dermatitis
(CD) and pneumonia.

The aim of our research was to to investigate the features of the proteinase-inhibitory
system in guinea pig lungs in the dynamics of the formation of experimental contact
dermatitis (ECD) and experimental pneumonia (EP) and to establish the correction of their
disorders by thiotriazoline.

Materials and methods. The researches were carried out on 60 guinea-pigs (males).
The weight of each one was 180-220g. They were divided into 6 groups for 9 animals each of
them, except the first (15 animals). | group (control) were intact guinea-pigs, 1l group — were
animals with an ECD and EP (4" day), 11l group — were guinea-pigs on the 8" day of the
experiment, 1V group consisted of animals with an experimental CD and EP (10" day) and V
group included guinea-pigs with an combined pathology (18" day, without thiotriazoline
using). The last sixth group included animals with an ECD and EP that were treated by
thiotriazoline. For the purpose of detailed analysis and interpretation of proteinase-inhibitory
system indicators in different days of the experiment, two periods of development of ECD
and EP were distinguished: early (4™ and 8" days of experiment) and late (10" and 18™ days).
The chosen days of ECD and EP were due to the classical stages of the inflammatory process.

Experimental contact dermatitis was simulated by method of VA Volkovoj (2010). EP
was called by the method of VN Shlyapnikov, TL Solodov (1998). Thiotriazoline was
administered intramuscularly at a dose of 100 mg per 1 kg of weight daily from the 8™ to the
18" days of the experiment due to the fact that during this period there are significant changes
in metabolic processes and on the basis that this drug has immunocorrective, membrane-
stabilizing, antioxidant properties.

The condition of proteinase-inhibitory system was determined by lysis of the
azoalbumin (breakdown of low molecular weight proteins), azokasein (breakdown of high
molecular weight proteins) and azokolagen (collagenolysis) and maintenance content of al-
protease inhibitor (al-PI), a2-macroglobulin (02-M) by method of Veremeenko K.N.,
Goloborodko O.P. (1988). The study material was collected under ether anesthesia.

Numerical results were adapted with static method using Student’s criteria.

587



Results and discussion. We found an increase in the content of azoalbumin in the
lungs on the 4™, 8" 10" and 18" days of ECD and EP by 35.8%, 53.0%, 74.0% and 76.5%,
respectively (p<0.05) compared with the control, indicating the activation of proteolysis,
which dominated in the late period of the experiment.

The study of azocasein in the lungs also showed an increase throughout the research
(4", 8" 10" and 18™ days), including an increase of 42.6%, 68.2%, 78.0% and 80.4,
respectively (p<0.05) compared with the first group of animals, which indicated an
acceleration of protein lysis.

It was found that the level of azocollagen increased rapidly in animals of II, 111, IV and
V groups by 69.5%, 108.6%, 104.3% and 108.6 (p<0.05) respectively, in ECD and EP,
compared with controls, which indicated the activation of collagenolysis in the lungs.

Increased proteolytic activity in these combined pathologies caused a shift in the
inhibitory defense system. The concentration of a2-macroglobulin, as well as al-protease
inhibitor in the lungs does not change significantly on the 4™ day of the experiment against a
group of intact animals. Later from the 8™, 10" and 18™ days, namely, we record a decline in
a2-M by 23.5%, 68.6% and 69.6% (p<0.05) and ol-IP, respectively, 30.4%, 68.7% and
68.8% (p<0.05) compared with intact animals, indicating depletion of the inhibitory potential
of the protection in the lungs.

Thus, the results of our studies indicate an increase in proteolytic processes in
conditions of reduced inhibitory potential in the lungs, which prevailed on the 18" day of
development of these experimental models of diseases.

The use of thiotriazoline for 10 days (from the 8" to the 18™ days) leads to a decrease
in the content of azoalbumin, azocasein and azocollagen in the lungs by 23.0% (p1<0.05),
29.7% ( p1<0, 05) and 29.1% (p1<0.05) and increased the level of 02-M by 54.8% (p:<0.05)
and al-IP by 47.4% (p1<0.05) in this combined pathology compared with a V group of
animals, who were not prescribed this drug, on the 18" day of the experiment.

Thus, the data obtained by us make it possible to state the corrective effect of
thiotriazoline on the disturbed processes of the proteinase-inhibitory system in the lungs under
the conditions of formation of combined pathology - ECD and EP and indicate its
pathogenetic justification.

Conclusions. The results of the research allow us to conclude that ECD and EP are
accompanied by changes in the state of the proteinase-inhibitory system, which is manifested
by the activation of proteolysis (increasing levels of azoalbumin, azocasein and azocollagen)

on the background of the exhaustion of protease inhibitors. It grounds the application of

588



thiotriazoline in the development of ECD and EP. Therefore, these results indicate that it is
possible to use thiotriazoline in combination therapy for inflammatory processes in the lungs
and skin and its pathogenetic justification.

References

1. Veremeenko K.N., Goloborodko A.P., Kyzym A.Y. (1988). Proteolysis in
norm and at pathology. K .: Health, 200p. (in Ukrainian)

2. Volkova V.A., Kuchynska 1.V., Tiupka T.I. Study of the therapeutic efficacy of
a new ointment with a lipophilic complex of the Tremulin aspen bark under conditions of
non-allergic contact dermatitis in rats. Pharmacology and drug toxicology. 2010;7-12.

3. Hozhenko A.I., Kovalska L.A., Kucher O.V. Clinical and pathogenic grounds
for complex therapy of ChOLD and concomitant gastropathology. Aktualni problemy
transportnoi medytsyny 2013; 3 (33): 88-94.

4. Shlyapnikov VN, Solodova TL Experimental models of acute pneumonia
caused by opportunistic bacteria and their associations: Method. recommendations: Saratov
Medical Institute, 1988. 33 p.

5. Neporada K.S., Beregova T.V., Sukhomlyn A.A., Gordienko L.P., Mykytenko
A.O. Development of proteolytic imbalance in the tissues of the oral organs. Medical Forum.
(12). 2017.103-106.

6. Tramper-Stranders G.A. Childhood community-acquired pneumonia: a review

of etiology and antimicrobial treatment studies. Paediatr Respir Rev, 26 (2018), pp. 41-48

589



