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The influence of thiotriazoline on the indicators of nitric oxide under the condition of

experimental contact dermatitis and experimental pneumonia

M. M. Regeda-Furdychko

Lviv Medical Institute

Abstract

As a result of the conducted researches it is established that with the development of
experimental contact dermatitis and experimental pneumonia there is an increase in the level
of stable metabolites of nitric oxide, increase of activity of total NO synthase and, at the same
time, inhibition of L-arginine activity in the blood, thus these indicators were most expressed
on the late stages of her forming of combine pathology(18 " day). The use of thiotriazoline in
curative aims stipulated the decline of stable NO metabolites on 31.9% (p<0.05), NOS in
blood on 26.6% (p1<0.05) and increase of content L-arginine on 34.5% (p:1<0.05) at
experimental contact dermatitis and experimental pneumonia as compared to the group of
animals that did not yield to influence of this preparation.
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BnuiuB TioTpHAa30/1iHy HA MOKA3HMKHM CHCTEMH OKCHAY a30Ta 32 YMOB (DOPMYBaHHS

CKCIICPUMECHTAJBHOI0 KOHTAKTHOI'O A€PMATUTY Ta eKCHepHMeHTaJ]LHOi MMHEeBMOHii

Perena-®ypauuxo M. M.

JIbBiBCcbKMH MeIUYHHUIA IHCTUTYT

Pe3rome. Y pe3yibTari NMPOBEACHUX JOCIHIIPKEHb BCTAHOBJICHO, IO 32 YMOBH
PO3BHUTKY €KCHEPUMEHTAIBHOTO KOHTAKTHOTO JEPMATHTY Ta €KCIIEPUMEHTAIbHOI MHEBMOHI]
CIIOCTEpIraeThCsl IMiIBUIICHHS PIBHS CTAOUTPHMX METAaOOMITIB OKCHIY a30Ty, 3POCTAaHHS
aKTUBHOCTI cyMapHoi NO-CHHTa3u Ta, BOJHOYAC, MPUTHIUYEHHS AKTUBHOCTI L-apriHiHy B
KpOBi, MPUYOMY 1Ii NMOKAa3HUKH Oy HaWOUIbIlle BUPa)KEHI Ha Mi3HIX eranax (opMyBaHHS
koMmOinoBanoi matosorii (18-a m06a). BukopucTanHs TiOoTpHa30JiHy 3 JIIKYBAIBHOI METOIO
3YMOBWJIO 3HIDKEHHS PiBHS CcTabimpHUX MeraOomiTiB Ha 31,9% (p1<0,05), Bmicty NOS y
KpoBi Ha 26,6% (p1<0,05) Ta 3pocrannsa L-aprininy Ha 34,5% (p1<0,05) B mopiBHsHHI 3
IPyHoOI0 TBAapWH, SIKI HE MiAJaBalIKMCA BIUIUBY LbOro mpemapaTy. OTxke, SIK MOKa3ylOTh
OTpPHMaHi JIaHi, 3aCTOCYBaHHS TiOTPUA30JIiHY TOKA3aJl0 HOro KOPUTYIOUMH BILIMB Ha 3MiHEHI
MOKa3HUKH MeTaboIli3My OKCHIY a30Ta B MepudepiiHiii KpoBI MOPCHKHX CBHHOK 332 yMOB
PO3BUTKY €KCIIEPUMEHTAIILHOTO KOHTAKTHOTO JIEPMATUTY Ta €KCIIEPUMEHTAIBHOI THEBMOHII.

Kiro4yoBi coBa: KOHTAKTHHMH JepMATHUT, IHEBMOHisl; OKCHA  a30Ty,

TioOTpHA30JIiH.

Buausinme THOTPHUA30/JUHA HA MOKAa3aTE/JIN CUCTEMbI OKCHIA a30Ta B YCJIOBUAX
(l)OpMI/Ip()BaHI/Iﬂ IKCNICPUMEHTAJBbHOI0 KOHTAKTHOI'0 I€pMaTUTa U 3KCHepI/IMeHTaﬂLHOﬁ

ITHECBMOHHUHU

Perena-®@ypanuko M. M.

JIbBOBCKUI MEeAULMHCKUNA HHCTUTYT

Pe3tome. B pesynbpTaTe mpoBEIEHHBIX MCCIIEIOBAaHUI yCTAaHOBIJIEHO, YTO B YCJIOBMSIX
Pa3BUTHS IKCIIEPUMEHTAIBHOTO KOHTAKTHOTO AEPMATUTA U SKCIIEPUMEHTATIbHON MHEBMOHUHT
HAOI0/TaeTCsl TOBBIIICHUE YpPOBHS CTAaOWMIIBHBIX METa0ONMTOB OKCHIA a30Ta, IMOBBIIICHUE

akTUBHOCTH cymmapHoid NO-CHHTa3bl W OJHOBPEMEHHO IIOJIaBJIEHWE aKTUBHOCTH L-
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apruHMHA B KPOBH, MPHYEM 3TH IOKa3aTeslu ObLTH OOJIBIIE BCErO BBIPAXKEHBI HA MO3JIHUX
sTamax QopMupoBaHUs KOMOMHHpoBaHHOW martonoruu (18-¢ cyrkm). HMcnombp3oBanue
TUOTPUA30JIMHA B JIEYEOHBIX LENIX OOYCIOBWIO CHMXKEHHE YPOBHS CTaOMJIBHBIX
meTabonmutoB Ha 31,9% (p1<0,05), conepxumoro NOS B kpoBu Ha 26,6% (p1<0,05) u poct L-
apruanHa Ha 34,5% (p1<0,05) 1o cpaBHEHHMIO C TPYNIOH >KUBOTHBIX, KOTOpPHIC HE
NOJ/IaBAJIMCh BIMSAHUIO 3TOro mpenapata. CienoBaTelbHO, KaK MOKA3bIBAIOT MOJTYYECHHBIC
JJaHHble, NPUMEHEHUE THOTPUA30JIMHA IIOKA3aJ0 €ro KOPPEKTUpYIoIlee BIUSHHE Ha
U3MEHEHHbIE II0Ka3zaTesld MeTadoiu3Ma OKcHIa a30Ta B NepudepHilHOM KpOBH MOPCKHUX
CBUHOK TIpM YCJOBHUAX PAa3BUTHUA OKCIIEPHUMEHTAIBHOTO KOHTAaKTHOTO JepMaThTa u
IKCIIEPUMEHTAIBHON THEBMOHUHT

KiroueBble c10Ba: KOHTAKTHBIH J1epMaTHT; THEBMOHHS, OKCHJ a30Ta,

THOTPHUA30JHH.

Introduction. The problem of a pathogenesis, early diagnosis and timely treatment of
a pneumonia has become of particular importance and is one of the topical in modern
pulmonology. In recent years, knowledge about the development of the inflammatory process
in general and pneumonia in particular has been expanded [9]. However, the mortality rate is
still 13-15 per 100 000 population, accounting for 3% of those with pneumonia. In the
practical work of a physician-therapist, there are often cases of combined pathology of the
respiratory organs and concomitant pathology that complicate and alter the clinical course of
the underlying disease.

As a pathophysiological model for comorbid pathology we chose pneumonia and
contact dermatitis. In the modern world, it is difficult to overestimate the impact of the
environment and occupational hazards on human health, which has led to a significant
increase in the incidence and prevalence of contact dermatitis [3].

According to current research, nitric oxide (NO) is considered as an important
physiological regulator of functions and metabolic processes in cells. In the mechanisms of
NO formation, the major role is played by the aminoacid L-arginine in the presence of
nitricoxidase synthetases (NOS). The NO / NOS system is able to influence the activity of the
major systems of the body [2, 4].

NO at high concentrations initiates processes of oxidative and nitrosative stress that
lead to impaired prooxidant-antioxidant balance. As a result, the activation of apoptotic
mechanisms and the initiation of destructive processes in cells, leading to the progression of

dysfunction. The clarification of these issues will help to identify new links in pathogenesis in
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combined pathology, will help to develop criteria that will allow predicting the course of the
disease and the effectiveness of pharmacotherapy [5].

The study of the effectiveness of the complex of tools that would simultaneously
repair damaged cell membranes, had antioxidant effect, corrected disorders of the nitric oxide
system, the immune system is promising. In this regard, our attention is drawn to the drug
thiotriazoline, which has immuno-correcting, membrane-stabilizing and antioxidant
properties.

The aim of our research was to determine the changes in the parameters of the
system of nitric oxide in Guinea pig blood with experimental contact dermatitis (ECD) and
experimental pneumonia (EP) before and after treatment with thiotriazoline.

Materials and methods. Researches were conducted on guinea pigs, divided into six
groups: | - control, 1l — 4" day of the expirement, Il — 8" day of contact dermatitis
development and experimental pneumonia, IV — 10" day and V - 18" day of model processes
and VI group - guinea pigs with ECD and EP after the treatment with thiotriazoline during 10
days (from 8" to the 18™ days of the experiment). For the purpose of detailed analysis and
interpretation of nitric oxide indicators in different days of the experiment, two periods of the
development of ECD and EP were distinguished: early and late. The chosen days of ECD and
EP were due to the classical stages of the inflammatory process. Early period included groups
of animals on the 4™ and 8" days of experiment. The late one — guinea pigs on the 10" and
18" days of ECD and EP.

Experimental contact dermatitis was simulated by the method of VA Volkovoj (2010)
[10]. EP was called by the method of VN Shlyapnikov, TL Solodov (1998) [6]. 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. Activity of NO synthases was detected by VV Sumbaev
method [8], L-arginine content in the blood serum — by TL Aleinikov method [1], stable NO
metabolites — by HHW Schmidt [7]. All digital results of the investigation were processed
statistically by Student’s method.

Results of the study and their discussion. The studying of nitric oxide metabolism in
guinea-pigs that were suffered from experimental contact dermatitis and experimental
pneumonia showed some shifts of all indicators which we determined in different periods.

Thus, at the initial stage of our modelling process and in the further researches we
found a significant increase in the level of stable metabolites (4™, 8™, 10" and 18 " days) by
66.4% (p<0.05), 88.2% (p<0,05), 101.6 and 111.7% (p<0.05) compared with the control

group.
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When studying the level of activity of total nitric oxide synthase (endothelial and
inducible) in guinea pigs with ECD and EP, it was found that at all stages of its formation
there were significant changes of indicators in comparison with the control group. In the early
period (4", 8" days) of the experiment, we observed an increase of NOS by 23.5% (p<0.05),
33.8% (p<0.05) in contrast to intact animals. The late period is characterized by a significant
progression of the studied indicator, namely a rise of 105.8% (p< 0.05) and 120.5% (p< 0.05)
respectively at 10" and 18" days compared to the first group of animals, which leads to
excess formation of nitric oxide in blood lymphocytes, which, in turn, stimulates the
development of oxidative and nitrosative stress, which will aggravate the violation of the
prooxidant-antioxidant balance.

When assessing the activity of the content of L-arginine, its decline in the dynamics of
the formation of ECD and EP was recorded, namely by 4", 8™ 10 ™ and 18" days decreased
by 40.0%, 48.5%, 62.3% and 68.7%, respectively (p< 0.05).

The therapeutic use of thiotriazoline resulted in a decrease in stable metabolites by
31.9% (p1<0.05), total NOS activity by 26.6% (p1<0.05) and increase of L-arginine content in
the blood by 34.5% (p:1<0.05) against a group of guinea pigs with ECD and EP before therapy

(fig.1).
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Fig. 1. The influence of thiotriazolin on the level of indices of nitric oxide system in

guinea pigs' blood in the ECD and EP formation dynamics.
Conclusions. Researches revealed changes in the activity of the system of nitric oxide
in the blood, namely the increase of the level of stable metabolites and the growth of the

activity of total NO synthase, which is accompanied by the compensatory inhibition of the
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activity of L-arginine, and these indicators were most pronounced at the later stages of
experimental contact dermatitis and experimental pneumonia (18" day). The use of
thiotriazoline showed its corrective effect on altered indicators of metabolism of nitric oxide
in peripheral blood of guinea pigs under conditions of development of ECD and EP.
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