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Hydrogen sulfide donors can protect the gastric mucosa from nimesulide damage, but their
combined effect is unknown.

Aim. The work purposed to determine the concentration of peroxynitrites (ONOQO™), nitrites
(NO, ), and malondialdehyde (MDA) in the periodontal soft tissues of rats under the conditions of
administration of nimesulide and NaHS during systemic inflammatory response syndrome (SIRS)
modeling.

Materials and Methods. Thirty sexually mature male Wistar rats were divided into groups:
I — control, IT — intraperitoneal injection with 0.4 png/kg of bacterial lipopolysaccharide S.typhi
(SIRS group), ITIT — 18 mg/kg/day nimesulide gavage during SIRS, IV group — 5 mg/kg/day NaHS
injection during SIRS, V group — NaHS and nimesulide administration during SIRS. We studied
concentrations of ONOO™ and NO,” and MDA.

Results and Discussion. During SIRS, ONOO- concentration in soft periodontal tissues increased by
1.12 times, NO, by 7.02 times, and MDA by 4.51 times compared to the control (P < 0.05). Nimesulide
lowers ONOO- content by 1.04 times, NO, by 1.22 times, and MDA by 1.5 times compared to the SIRS
group (P <0.05). NaHS lowers NO, by 11.79 times and MDA by 1.46 times compared to the SIRS group
(P < 0.05). The combination of NaHS and nimesulide increases ONOO™ content by 1.4 times, lowers
NO, content by 6.7 times, and MDA by 1.36 times compared to the SIRS group (P < 0.05).

Conclusions. The combination of nimesulide and NaHS lowers the intensity of lipid peroxidation
in soft periodontal tissues during SIRS modeling.
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It is known that under conditions of systemic inflammatory response syndrome (SIRS),
periodontal tissues are damaged by the mechanism of oxidative stress. The reaction between the
superoxide anion radical and nitric oxide forms peroxynitrite. The biochemistry of peroxynitrite is
multifaceted, including one- or two-electron oxidation and nitration reactions. Experimental studies
confirm that peroxynitrite is an essential mediator in physiological and pathological processes [1].
Nimesulide is an effective anti-inflammatory drug for the treatment of periodontitis, but it has an
ulcerogenic effect [2]. Hydrogen sulfide donors can protect the gastric mucosa from the adverse
impacts of nimesulide. Still, such a combined effect on periodontal tissues has not previously been
studied, and the role of peroxynitrite under these conditions is unknown.

Aim. The work was purposed to establish the concentration of peroxynitrite, nitrites, and
malondialdehyde in the periodontal soft tissues of rats under the conditions of administration of
nimesulide and NaHS against the background of modeling of systemic inflammatory response syndrome.
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Materials and Methods. The experiments were performed on 30 sexually mature male Wistar
rats weighing 190-210 g. Group I — control, Group II — rats that were injected intraperitoneally
with 0.4 pg/kg of bacterial lipopolysaccharide (LPS) S.typhi, simulating SIRS, with a frequency of
3 times in the first 7 days, then once a week, for 30 days, Group III — animals that were injected
intragastrically with 18 mg/kg nimesulide once a day in the last 7 days of SIR’s simulation, Group
IV — rats that were injected intraperitoneally with 5 mg/kg NaHS once a day in the previous 7 days
of SIRS simulation, Group V — animals that were injected intragastrically with 18 mg/kg nimesulide
and intraperitoneally with 5 mg/kg NaHS once a day in the last 7 days of SIRS simulation. The object
of the study was the soft periodontal tissues of rats, where the concentration of peroxynitrite and
nitrites [3] and malondialdehyde (MDA) [4] was determined. The data were statistically processed
using a nonparametric method — the Mann-Whitney test.

Results and Discussion. Administration of S. typhi’s LPS led to an increase of peroxynitrite
concentration by 1.12 times compared to the control (P < 0.05). Nimesulide administration during
SIRS reduced the concentration of peroxynitrite in the periodontal soft tissues of rats by 1.04 times
compared to the SIRS group (P < 0.05). Under the conditions of administration of the hydrogen
sulfide donor NaHS and nimesulide, the concentration of peroxynitrites increased by 1.56 times
compared to the control group and by 1.4 times compared to the SIRS group (P < 0.05). Under the
conditions of administration of S. typhi’s LPS, the concentration of nitrites in the soft periodontal
tissues of rats increased by 7.02 times compared to the control (P < 0.05). The administration
of nimesulide during SIRS reduced the concentration of nitrites by 1.22 times compared to the
control group and by 8.54 times compared to the SIRS group (P < 0.05). Under the conditions of
administration of the hydrogen sulfide donor NaHS, the concentration of nitrites decreased by 1.68
times compared to the control group and by 11.79 times compared to the SIRS group (P < 0.05).
Under the conditions of administration of the hydrogen sulfide donor NaHS and nimesulide, the
concentration of nitrites increased by 1.05 times compared to the control. It decreased by 6.7 times
compared to the SIRS group (P < 0.05). Under the conditions of S. typhi’s LPS administration, the
concentration of MDA increased by 4.51 times compared to the control (P < 0.05). The administration
of nimesulide during SIRS reduced the concentration of MDA by 1.5 times compared to the SIRS
group and was 3.01 times higher compared to the control group (P < 0.05). Under the conditions of
administration of the hydrogen sulfide donor NaHS, the concentration of MDA decreased by 1.46
times compared to the SIRS group. It was 3.09 times higher compared to the control group (P < 0.05).
Under the conditions of administration of the hydrogen sulfide donor NaHS and nimesulide, the
concentration of MDA decreased by 1.36 times compared to the SIRS group. It was 3.32 times higher
compared to the control group (P < 0.05).

One of the essential properties of H,S is its bell-shaped (or biphasic/bimodal) pharmacological
mode of action. At low concentrations, H,S exhibits physiological, regulatory, or modulating effects
and acts as a cytoprotective, antioxidant, and anti-inflammatory agent. At high concentrations, H,S
can have harmful effects, including pro-oxidant effects and cytostatic or cytotoxic reactions. To
exert its cytoprotective effects, H,S engages a multitude of molecular pathways and mechanisms.
Molecular targets and signaling pathways of H,S include K-ATP channels, Akt, AMPK, PTEN,
NF-kB, Nrf2, proline-rich kinase 2, as well as the adenylate cyclase and guanylate cyclase systems,
etc. [5]. Numerous studies have shown that H,S activates Nrf2, which provides antioxidant effects,
playing a significant role in the development of respiratory diseases such as COPD, asthma, acute
lung injury, etc. According to Wang Y. et al., intraperitoneal administration of NaHS alleviates
emphysema and airway inflammation by restoring redox balance and inhibiting ferroptosis by
regulating the Nrf2-PPAR-ferritinophagy signaling pathway [6].

Nitration does not always have a negative impact, as previously believed. Nitration reactions
can modify other compounds, altering their bioactivity and perhaps even forming new signaling
molecules. Unsaturated fatty acids (FA) in lipids, including oleic and linoleic acids, are modified
to form nitrolipids (NO,-FA), which make them electrophilic. Through this mechanism, NO,-FA
potently antagonizes NF-kB and activates Nrf2 signaling, two significant effects that explain
their broad anti-inflammatory and antioxidant activities [7]. The role of peroxynitrite and its
metabolites in the development of various pathological conditions still requires more detailed
study.

Conclusions: the combined effect of nimesulide and the hydrogen sulfide donor NaHS on the soft
tissues of periodontal tissues of rats under conditions of modeling systemic inflammatory response
syndrome reduces the intensity of lipid peroxidation, the content of nitrites, and increases the
content of peroxynitrites.
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