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Evaluation of the influence of thiotriazoline on the cytokine status disturbances in the
blood serum under the condition of experimental contact dermatitis and experimental

pneumonia

M. M. Regeda-Furdychko

Lviv Medical Institute

Abstract
The aim of our research was to determine the character of the disturbances content

level of pro-inflammatory interleukin-6, tumor necrosis factor-a and anti-inflammatory
cytokine interleukin-10 (IL-10) in the serum of guinea pigs and estimation of thiotriazoline
influence on the cytokine profile in the conditions of formation of combined pathology -
experimental contact dermatitis and experimental pneumonia.

It has been determined significant advantage of pro-inflammatory cytokine activity,
which increasing according the development of the combined pathological process and,
simultaneously, reducing the anti-inflammatory IL-10. It has been detected corrective action
of thiotriazoline on the investigated indices of cytokine profile.
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Ouninka BIUIMBY Npenapary TiOTPHa30JIiHy Ha 3pyLIeHHS] HMTOKIHOBOIO CTaTyCy B
CHPOBaTHLi KPOBi 32 yMOB ()OPMYBaHH$ eKCIIEPUMEHTAJBLHOI0 KOHTAKTHOIO IePMATHTY

Ta eKCNePUMEHTAIbHOI THEeBMOHIl

M. M. Perega-®@ypan4xo

JIbBiBCbKUIT MeTUYHMIA IHCTUTYT

MerToro Hamoro AOCTIKEHHs 0yJI0 BU3HAUEHHS XapakTepy MOpYyLIEeHb BMICTY PIBHS
npo3ananbHuxX iHTepselkiny-6 (1JI-6) 1 ¢aktopy Hekpo3dy mnyxiuH-oo (PHII-a) Ta
MPOTU3ANAIbHUX HUTOKIHIB iHTepnelkiny-10 (IJI-10) y cupoBaTiii KpoB1 MOPCHKUX CBUHOK Ta
OIlIHKa BIUIMBY INpenapary TIOTPHAa30JliHy Ha IUTOKIHOBUHN Mpoduib 3a YyMOB (OpPMYyBaHHS
€KCIEPUMEHTAJIbHOTO KOHTAKTHOTO JIEPMATUTY Ta €KCIIEPUMEHTaIbHOI THEBMOHII.

BceraHnoBieHO cyTTeBY nepeBary npo3anaibHOi aKTUBHOCTI LIMTOKIHIB, SIKA 3pOCTA€ 10
Mipi PO3BUTKY KOMOIHOBAHOTO MAaTOJIOTIYHOTO TMpolecy, 1, BOJHOYAC, 3HUKEHHSA
npotu3anainbHoro [JI-10. BusBaeHo kopuryrody Aif0 TIOTPHA30JiHY Ha JOCTDKYBaHi
MMOKAa3HUKH IIUTOKIHOBOTO TIPO(DLTIO.

Kiro4oBi cj10Ba: KOHTAKTHUI 1ePMATHUT; THEBMOHIsl; IUTOKIHM ; TIOTPHA30.TiH.

OueHka BJMSIHUS NPenapaTa THOTPHUA30JIMHA HA CABUT IUTOKMHOBOIO CTaTyca B
ChIPOBATKe KPOBH NPH YCJIOBUAX (OPMHUPOBAHMS IKCIIEPUMEHTATbHOI0 KOHTAKTHOIO

AepMaTUTa U 3KCHepHMeHTaJIbHOﬁ IIHEBMOHMH

M. M. Perena-®@ypanuxo

JIbBOBCKHMII MeIMIMHCKUI HHCTUTYT

Lenpto Hamieit paGoThl OBIIO OINpeAeieHHE XapakTepa HapyIIEHUH COAepPKUMOTO
YpPOBHSI MPOBOCHANUTENbHBIX HHTepieikuHa-6 (MJI-6) u dakropa Hekposa omyxoyend - o
(®HII-0) 1 TpOTUBOBOCTIATUTENBHBIX MUTOKUHOB HHTepnelikuHa-10 (MJI-10) B ceiBopoTKe
KpPOBM MOPCKHX CBHHOK M YCTaHOBJICHMS BJIMSHMSA I[penapara THOTPUA30JMHA Ha
[UTOKUHOBUMA MPOQIIb MPHU YCIOBHIX (HOPMHPOBAHUS SKCIEPHUMEHTATHLHOTO KOHTAKTHOTO

ACpMaTUTa U BKCHepHMCHTaHBHOﬁ IMIHCBMOHHUH.
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VYCTaHOBJIEHO  CYIIECTBEHHOE  IPEUMYIIECTBO  BOCHAIMTENBHOM  aKTUBHOCTH
IUTOKWHOB, KOTOpas pacTeT IO Mepe pa3BUTHUA KOMOWHUPOBAHHOTO IaTOJOTHYECKOTO
mporecca, M, B TO XK€ BpeMs, CHIDKEHHUsl mpotuBoBocnanurensbHoro MJI-10. O6HapyxeHo
KOPPEKTHPYIOIee JEHCTBUE THOTPUA30JIMHA HA MCCIEIyeMbIe MOKAa3aTeNd MHUTOKHHOBOTO
po IS

KioueBble c¢jl0Ba: KOHTAKTHBI  JepMATUT, TIHEBMOHHS; IHMTOKHHBI,

THOTPHA30JIMH.

Introduction. Virtually all processes occurring in the body are controlled by a
complex of intercellular and cell-matrix interactions, which are regulated by various signaling
molecules, including cytokines (CCs). Cytokines are particularly important in maintaining
homeostasis and in initiating, regulating, and completing response to damage [1, 2]. They
regulate and determine the nature of the immune response. The acute inflammatory response
is initiated as a result of the tissue macrophages activation and secretion of inflammatory
cytokines, including tumor necrosis factor - o (TNF-a), interleukin-1 and interleukin-6 (IL-6),
which are the reasons of many local and systemic changes obtained during the acute
inflammatory response activation [2]. The course and intensity of the inflammatory response
is controlled by several CCs. The features of providing an inflammatory infection with
cytokine are very actual subject of scientific research. The pathogenetic balance between pro-
and anti-inflammatory cytokines is crucial in determining the outcome of the disease [3].

In the practical work of the doctor very often there are combinations of pathologies
that complicate each other. In an experimental study, we described diseases that are common
in clinical medicine — contact dermatitis and pneumonia.

Nowadays, experimentalists and clinicians have attracted the attention with their
researches. They are concerning to the influence of medicine that has immune and antioxidant
properties. So the research of thiotriazoline influence on the treatment of experimental contact
dermatitis (ECD) and experimental pneumonia (EP) and on the indicators and cytokine status
should be provided.

The aim of our research was to determine the character of the disturbances content
level of pro-inflammatory TNF-a, IL-6 and anti-inflammatory cytokine interleukin-10 (IL-10)
in the serum of guinea pigs and estimation of thiotriazoline influence on the cytokine profile

in the conditions of formation of combined pathology - ECD and EP.
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Materials and methods. Researches were conducted on guinea pigs, divided into six
groups: | - control, Il — 4™ day of expirement, 111 — 8" day of contact dermatitis development
and experimental pneumonia, 1V — 10" day and V - 18" day of model processes and VI group
- guinea pigs with ECD and EP after treatment with thiotriazoline during 10 days (from 8 " to
the 18 ™ days of the experiment). For the purpose of detailed analysis and interpretation of
cytokines indicators in different days of the experiment, two periods of 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 method of V. A. Volkovoj (2010)
[4]. EP was called by the method of V. N. Shlyapnikov, T. L. Solodov (1998) [5].
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. The study material was collected under ether
anesthesia. The IL-6, IL-10 and TNF-a concentration in the blood serum was defined for all
groups of guinea-pigs. It was made using hard-phase immune-enzyme analysis (ELISA), by
means of the test-system “Diaclone” (France). Numerical results were adapted with static
method using Student’s criteria.

Results of the study and their discussion. During the study of some indicators of the
cytokine profile in the ECD and EP, it was found that in all investigated days of the
experiment, there were probable changes in the concentration of both pro-inflammatory and
anti-inflammatory cytokines in comparison with the group of intact animals.

Thus, in the dynamics of the development of the model process (4™, 8", 10" and 18
™ days) the level of IL-6 was increased by 27.4% (p<0.05), 35.4% (p<0.05), 46.7% (p<0.05)
and 50.0% (p<0.05) compared to control values.

A similar results were observed with the definition of the next pro-inflammatory
cytokine in the blood of TNF-a . It was found that in all periods of the combined pathology
formation, that included the 4 ™ 8™ 10 ™ and 18 ™ days of the experiment, there was an
increasing in the content of tumor necrosis factor in the blood by 45.0%, 57.5%, 72.0% and
85.0% (p<0.05) in comparison with the control group.

Consequently, the final results of the cytokine profile in blood serum in ECD and EP
conditions showed an increasing of pro-inflammatory pool level, depending on the duration of

combined pathological processes, especially the most pronounced in animals of the fifth
group.
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Studying the anti-inflammatory factor in the serum of guinea pigs with ECD and EP,
we observed the following picture: an index of IL-10 declaines by 21.7%, 23.9%, 33.7% and
44.6% (p<0.05), respectively, on the 4™ 8™ 10" and 18 ™ days of this combined model
compared to the first group of animals.

Thus, the study of cytokines (TNF-a, IL-6 and IL-10) showed an increase in
proinflammatory and a decrease in anti-inflammatory interleukins, indicating an imbalance
between pro- and anti-inflammatory CCs.

The using of thiotriazoline resulted in a decreasing of interleukin-6 by 22.5%
(p1<0.05), TNF-a by 24.3% (p1<0.05), and growth of interleukin-10 by 41.1% (p1<0.05)

compared to the values of the guinea pig group that didn't take these medicine (fig.1).
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Fig. 1. The influence of thiotriazolin on the level of cytokines indexes in guinea pigs'

blood in the ECD and EP formation dynamics

Conclusions. It has been determined significant advantage of pro-inflammatory
cytokine activity, which increasing according the development of the combined pathology
and, simultaneously, reducing the anti-inflammatory IL-10. It has been detected corrective
action of thiotriazoline on the investigated indices of cytokine profile in the conditions of
formation experimental contact dermatitis (ECD) and experimental pneumonia.
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