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Characteristic of individual indicators of phagocytic activity of leukocytes under
conditions of formation of experimental contact dermatitis and experimental pneumonia

and the effect of the drug thiotriazoline

M. M. Regeda-Furdychko

Lviv Medical Institute

Abstract

The work demonstrated, that polymorho-nuclear leucocytes take an active part in
formation of experimental contact dermatitis and experimental pneumonia before and after
administration of the antioxidant thiotriazoline and also testify to metabolic processes
stimulation in leucocytes.

The immune-modulating thiotriazoline preparation application, beginning from 8
day of the experiment, and during 10 days, showed the renewal of indexes of phagocytar
leucocytes' activity, the test of nitroblue tetrasolium, what testifies to its corregating action —
on nonspecific resistance condition.

Key words: contact dermatitis; pneumonia; polymorho-nuclear leucocytes;

nonspecific resistance; thiotriazoline.

322


http://dx.doi.org/10.5281/zenodo.3581338
http://ojs.ukw.edu.pl/index.php/johs/article/view/7652
https://apcz.umk.pl/czasopisma/index.php/JEHS/article/view/7652

XapakTepuCTHKA OKPeMHX MOKA3HUKIB (parouuTapHoi aKkTHBHOCTI JIEHKOUUTIB 32 YMOB
(opmMyBaHHS eKCIIEPUMEHTAIbHOI0 KOHTAKTHOIO IEPMATHUTY i eKCIIepHMeHTAJIbHOI

NHEeBMOHII Ta BIUIUB Npenapary TioTpua3oJiiHy

M. M. Perena-®@ypan4xo

JIbBiBCbKUIT MeTUYHMIA IHCTUTYT

VY po6oTi BCTAaHOBIJIEHO, LIO MOJIMOPQHO-AJEPHI JIEUKOUUTH NPUNMaIOTh aKTUBHY
ydacTh Yy GOpMyBaHHI €KCIIEPUMEHTAIILHOTO KOHTAKTHOTO JIEPMATUTY Ta €KCIIEPUMEHTAIbHO1
ITHEBMOHI1, a TAKOK CB1IYATh PO CTUMYJISLIF0O METAOOIIUHUX MPOIIECIB Y JIEHKOLIUTAX.

3acTocyBaHHS IMYHOMOTYTIOIOYOTO TPemapaTy THOTPIa30JiHy, MOYHHAI0UHN 3 8-1 100u
eKCIIEpUMEHTY BHpoJoBkK 10 AHIB, TOKa3aJo BIIHOBJICHHS TOKa3HUKIB (aromuTapHOi
aKTUBHOCTI JIEMKOIIUTIB, TECTY HITPOCUHBOT'O TETPA30JIil0 B MOPIBHAHHI 3 TPYIOIO TBapuH, SKi
HE T/UTABAIKCS BIUTUBY IIBOTO TperapaTy, M0 CBITYUTH PO WOTO IMyHOKOPUTYIOUY IO Ha
cTaH Hecnenu(iyHOT pe3NCTEHTHOCTI.

KinwuoBi ci0Ba: KOHTAKTHMH [epMATHT; IHEBMOHisi; moJiMOp(HO-siaepHi

JedKOUUTH; Hecnenu(ivyHa Pe3uCTEeHTHICTh; TIOTPUA30JIiH.

XapakTepuCcTHKA OT/AeJbHBIX NOKa3aTe/eil parouuTapHoil AKTUBHOCTH JIEHKOIUTOB B
yca0BHAX (POPMHUPOBAHMSA IKCIEPUMEHTAJIBLHOI0 KOHTAKTHOI'O IEPMATUTA H

3KCHepHMeHTaJIbHOﬁ IIHCEBMOHHMMU U BJIMAAHHUE MIPpenapaTa THOTPUA30JIMHA

M. M. Perena-®@ypanuxo

JIbBOBCKHMII MeIMIMHCKUI HHCTUTYT

B pabote ycraHOBIEHO, 4YTO NOMUMOP(HO-AACPHbIE JIEHKOIUTH NPUHUMAIOT
aKTHMBHOE YydacTHe B (OPMHUPOBAHHUU SKCIEPUMEHTAIBLHOTO KOHTAKTHOTO JepMaTuTa u
eKCIIEpUMEHTAIbHON  MHEBMOHUHM, a TaKKe CBHJETEIbCTBYIOT 00  CTUMYJSLUH
MeTa0O0JIMYECKUX MPOLECCOB B JIEHKOLUTAX.

[IpumeHeHre MMMYHOMOIYJIMPYIOIIETO IIpernapara THOTPHUA30JMHA, HAauyuHas ¢ 8
CYTOK J3KCIIEpUMEHTa Ha MpoTshkeHue 10 1nHel, moka3ano BOCCTAaHOBJIEHHME IOKa3aTenei

(baroumapﬂoﬁ AKTUBHOCTH HCﬁKOHHTOB, TECTAa HUTPOCHUHEIO TIOTPA30JUA B CPABHCHUC C
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IPYNIION KUBOTHBIX, KOTOpPbIE HE IOABEPrajuch JCUCTBHUIO 3TOr0 IIpenapara, uTo
CBHUJIETEIILCTBYET 00 €ro KOPPUTHPYIOLIEM JICWCTBHE HA COCTOSIHHE Hecnenu(uiyeckoi
PE3UCTEHTHOCTH.

KiroueBrblie cj10Ba: KOHTAKTHBIN JepMATUT; IHEBMOHUSA; OJIUMOP(HO-sIAepHbIe

HeﬁKOHHTbI; Hecneum]mqeucaﬂ PE3MCTEHTHOCTDh; THOTPHA30JIMH.

Introduction. Pneumonia remains an important medical and social problem in the 21
century. This is due, first of all, to its high prevalence, relatively high rates of disability and
mortality, as well as significant economic costs as a result of this disease [6]. The incidence of
pneumonia in European countries ranges from 2 to 15 cases per 1000 people per year, in
Ukraine this rate is about 400 cases per 100 000 adults. The risk of development pneumonia
increases with age [6]. Combined pathology, which accounts for the majority of chronic
diseases, not only adversely affects patients' treatment but also significantly impairs their
quality of life. To date, issues related to the diagnosis and treatment of combined conditions
are extremely relevant. Contact dermatitis is one of the most common diseases today that
develops in response to contact with various factors [5]. It is established that the violation of
the immune mechanisms of protection in patients is one of the essential reasons for the
formation of a chronic course of a disease [5].

Non-specific reactivity factors play an important role in the body's anti-infectious
protection. Polymorphonuclear leukocytes (PMNL) are one of the leading links in this system.
Together with macrophages, they are involved in the uptake and disintegration of antigens
that produce a number of antiviral and bactericidal agents, mediators of inflammation.
Performing an important function in inflammatory reactions, PMNL integrate them with
immune responses [3]. Given the above, we first studied the functional state of PMNL in
experimental contact dermatitis (ECD) and experimental pneumonia (EP) at 4,8,10 and 18
days of the experiment before and after treatment.

We evaluated nonspecific resistance of the organism by studying phagocytic number
(PhN), phagocytic index (Phl) and nitrosin tetrazolium test (NST test) in peripheral blood of
guinea pigs at certain stages of experimental combined model, and the effect of the drug
thiotriazoline, which has antioxidant, immuno-correcting, membrane-stabilizing and
detoxifying properties.

Thus, the purpose of our research was to study the individual indicators of phagocytic
leukocyte activity (PhLA) in the blood of guinea pigs in the dynamics of ECD and EP and to

correct their disorders by thiotriazoline.
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Materials and methods. The researches were carried out on 60 guinea-pigs (category:
Cavia porcellus, 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). Among the first group
(control) were intact guinea-pigs. Among the second group were animals with an ECD and
EP (4" day). Among the third group were guinea-pigs on the 8" day of the experiment. The
fourth group consisted of animals with an experimental CD and EP (10" day) and the fifth
group included guinea-pigs with an combined pathology (18" day, before thiotriazolin using).
The last sixth group included animals that were treated by thiotriazolin. For the purpose of
detailed analysis and interpretation of PhLA 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 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. The study material was collected under ether anesthesia. All
groups of guinea pigs were determined by Phl [2], PhN [2], NST test [3] in the blood.
Numerical results were adapted with static method using Student’s criteria.

Results and discussion. Studying Phl in the peripheral blood of guinea pigs with ECD
and EP we observe the following picture: phagocytic index, as well as PhN on the 4™ day was
at the level of control values (p>0.05), and already on 8,10 and 18 days Phl decreases
respectively by 53.6%, 55.7% and 57.5% when compared with intact guinea pigs (p<0.05).
Similar, only less pronounced changes occur with the phagocytic number: a decreasing of
26.5%, 22.4%, and 42.8%, respectively, at 8, 10, and 18 days of the experiment against group
I animals (p<0.05).

Therefore, while summarizing the change in PMNL in guinea pigs in experimental CD
and EP, we see its suppression depending on the duration of antigenic factors, which indicates
a depression of leukocyte activity under these conditions.

We also studied the NST test, which is recognized as one of the most objective criteria
for evaluating the functional status of peripheral blood PMNL. The results of the study
showed on the 4 ™ day of ECD and EP without stimulation at the level of control values
(p=0.05). In the future (at 8, 10 and 18 days) regression of the studied indicator by 22.9%,
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32.7% and 37.7% when compared with the control group of animals (p<0.05) is noted,
indicating possible suppression by the non-specific level of immunity.

The obtained results give an opportunity to express the opinion that PMNL are
actively involved in the formation of ECD and EP, and also indicate stimulation of metabolic
processes in leukocytes. The above tests (PhAL and NST) are of high diagnostic value and
allow to characterize the degree of activity of the inflammatory process and to determine the
participation of individual units of mechanisms of protection of the organism.

For the correction of nonspecific resistance in the sixth group of animals was
introduced immuno-correcting drug thiotriazoline. The use of thiotriazoline showed an
increase of Phl in 58.0%, of PhN by 39.2%, NST test without stimulation by 34.2% compared
with the group of animals that were not exposed to this drug (p1 < 0.05).

%
200

150+

100+

50+

before after treatment

Econtrol L Phl OPhN HNST test

Fig. 1. The influence of thiotriazolin on the level of PhAL indexes in guinea pigs'

blood in the ECD and EP formation dynamics

Conclusions. The obtained results make it possible to consider the violation of
nonspecific resistance in this combined experimental model. Immunomodulatory therapy,
which included the use of thiotriazoline for 10 days, resulted in the correction of PhAL and
NST test. Thus, based on the conducted studies, it can be argued that thiotriazoline has a
corrective effect on these metabolic processes in neutrophils under conditions of the

development of ECD and EP and needs further experimental and clinical studies.
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