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Resume. Modulation of nitric oxide (NO) synthase activity significantly influence the sever-
ity of oxidative stress in a rat model of fecal peritonitis, as measured by plasma malondialdehyde
(MDA) levels.The most pronounced effect was observed with the combined administration of L-
arginine and aminoguanidine resulting in a substantial and sustained reduction in plasma MDA con-
centrations compared to the untreated peritonitis group. The decrease was significant at all time
points. While MDA levels in the combination group remained elevated compared to the healthy con-
trol, the data indicate that the dual modulation of the L-arginine-NO system synergistically attenuates
lipid peroxidation, with the severity of oxidative stress decreasing over the three-day course of the

experiment.
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Relevance. The fact that current
pathogenetic therapy for peritonitis [1-2]
does not significantly lower mortality
emphasises the need for more research
into the mechanisms behind the patholo-
gy's development. One intriguing topic is
researching the effects of altering the L-
arginine-NO system because there are no
interventions for this system in peritonitis
treatment regimens and nothing is known
about the role of nitric oxide in the path-
ophysiology of this illness. In particular,
information about the role of NO gener-
ated by constitutive and inducible
isoforms of NO synthase in the develop-
ment of oxidative stress, a crucial patho-
genetic aspect of peritonitis, 1S sparse.
Because NO has both pro- and antioxi-
dant effects, more study in this field is re-
quired. [3-5].

Aim: was to investigate how al-
tered NO synthase activity affects the
levels of malondialdehyde in the blood of
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rats suffering from peritonitis.

Materials and methods. The
study animals were split into five equal
series and given intraperitoneal injec-
tions at a rate of 0.6 ml/100 g of body
weight: Following the first series (con-
trol) of 0.85% sodium chloride solution
and the second through fifth series of
15% faecal suspension (peritonitis), the
following were given intramuscularly in
a volume of 0.5 ml: 1-2nd series: 0.85%
sodium chloride solution; 3rd series: L-
arginine, 300 mg/kg (Sigma, USA); 4th
series: aminoguanidine, 15 mg/kg
(Sigma, USA), an inhibitor of the induc-
ible isoform of NO synthase; and 6th se-
ries: L-arginine and AG at comparable
concentrations. In order to measure the
amount of malondialdehyde, blood was
drawn from three subgroups of rats in
each of the five series after half a day (1st
subgroup, n = 6), one day (2nd subgroup,
n = 6), and three days (3rd subgroup, n =
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6). Rats' abdominal cavities were filled
with a faecal suspension in accordance
with Lazarenko V.A. et al.'s approach
[6], as modified [7], in order to replicate
acute peritonitis. By using spectropho-
tometry to measure the extinction of a so-
lution containing the pink-colored trime-
thyl complex of MDA with thiobarbituric
acid, the amount of MDA was ascer-
tained [8]. In this instance, 0.2 ml of the
sample was mixed with 1 ml of 15% tri-
chloroacetic acid and 1 ml of thiobarbitu-
ric acid. The samples were then boiled for
10 minutes, cooled, and centrifuged for
10 minutes at 3000 rpm. A SOLAR PV
1251C spectrophotometer (Belarus) was
used to measure the final product's con-
centration at A = 532 nm. The nonpara-
metric Kruskal-Wallis test and post hoc
comparisons were used to process the sta-
tistical data using the Statistica 10.0 pro-
gram for Windows (StatSoft Inc., USA);
the results are shown as Me (LQ; UQ) —
median (lower quartile; upper quartile).

Results and their discussion.
Combined administration of L-arginine,
a NO synthase substrate, and aminoguan-
1dine, an inhibitor of the inducible iso-
form of the enzyme, to rats with experi-
mental peritonitis resulted in changes in
the plasma levels of malondialdehyde
(MDA), a secondary product of lipid pe-
roxidation. In particular, the plasma of
rats with peritonitis and combined treat-
ment of the investigated NO synthase
modulators showed the greatest reduc-
tion in MDA concentrations when com-
pared to the values seen in rats with peri-
tonitis either without or with their use
alone. Specifically, compared to the val-
ues in experimental peritonitis without
drug administration, the MDA content in
the blood plasma decreased after half a
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day to 1.1 (0.8; 1.3) umol/l, or three times
(p<0.01), after one day to 1.6 (1.4; 1.8)
umol/l, or 2.7 times (p<0.01), and after
three days to 0.9 (0.7; 1.1) umol/l, or 3.4
times (p<0.01). Furthermore, by the third
day of peritonitis, the MDA content in the
blood plasma was 1.5 times higher than
after half a day (p>0.05), 1.2 times lower
than after half a day (p<0.05), and 1.8
times lower than after one day (p<0.05).
These findings suggest that the severity
of lipid peroxidation processes has de-
creased. When compared to the outcomes
in the "control" group, differences in the
MDA content in the blood plasma of rats
given L-arginine and aminoguanidine to-
gether persisted. Specifically, it rose by
1.6 times (p<0.01) after half a day of per-
itonitis, 2.3 times (p<0.01) after one day,
and 1.3 times (p>0.05) after three days.
The decrease in [MDA] in the blood
plasma of rats with peritonitis and the in-
troduction of a combination of the stud-
ied NO synthase modulators, compared
with the values with the isolated intro-
duction of L-arginine and aminoguani-
dine was: after half a day - 57 (52; 65)%,
p<0.01,and 42 (35; 50)%, p <0.01, after
one day - 54 (51; 56)%, p <0.01, and 34
(33; 35)%, p < 0.01, after three days - 61
(56; 67)%, p <0.01, and 43 (35; 47)%, p
<0.01, respectively.

Conclusions. Thus, a decrease in
the lipid peroxidation product MDA con-
tent in the blood plasma of rats with ex-
perimental peritonitis and the administra-
tion of a combination of L-arginine and
aminoguanidine indicates a decrease in
oxidative stress activity, which may be
due to the inhibition of the cytotoxic ef-
fect of NO and the resulting peroxynitrite
on cell membranes by suppressing the ac-
tivity of inducible NO synthase.
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W3MEHEHUE COAEP)KAHUA MAAOHOBOIO AUAABAETUAA
BKPOBU KPbIC C NEPUTOHUTOM U MOAYAALUUEHN
AKTUBHOCTU NO-CUHTAS3bI

Hozapamnam JI., Kosanésa B. A., [puy /I. B.
Hayunwvie pyxosooumenu: I'ycaxosckas E. B., Maxcumoeuu H. E.
I'poonenckuti 2cocyoapcmeennblil MeOUyuHCKull yHusepcumem, 2. 1 poono

Pe3rome. Moy nsiist akTHBHOCTH CHHTa3bl okcuza a3ota (NO) 3HaYUTEIbHO BIMSIET HA Tsi-
KECTh OKHCIIUTEIIFHOTO CTpecca B MOJAETH (PEKAIbHOTO MEPUTOHUTA Y KPBIC, YTO U3MEPSAETCS MO
YpOBHIO MajioHOBOTO nuanbaeruna (MJIA) B mnasme. Hanbonee BeipaxkeHHBIN 3G dekT HabII01aICs
pY KOMOMHUPOBAHHOM BBE/ICHUH L-apruHiHa 1 aMHUHOTYaHUIMHA, YTO IIPUBEIIO K CYIIIECTBEHHOMY
1 YCTOWYMBOMY CHWYKEHUIO KOHLIEHTpauuu M/IA B I1azme 1o CpaBHEHMIO € TPYIIIION C HEJIEUEHHBIM
neputoHuTOM. CHIDKEHHE OBUIO 3HAYMMBIM BO BCEX BPEMEHHBIX TOUKax. XoTs ypoBHH MJIA B
rpyrmnie KOMOMHUPOBAHHOTO JICYEHHUS! OCTABAIMCH MOBBIIIEHHBIMH IO CPABHEHHIO CO 3/J0OPOBBIM KOH-
TPOJIEM, JAHHBIE YKA3bIBAIOT HA TO, YTO ABOWHAs MOAyJsALus cucreMsl L-aprunna-NO cuHepreTu-
YEeCKH OCJIa0JIeT MEPEKUCHOE OKUCIICHUE JIMIUAOB, IPU 3TOM TSXKECTh OKUCIHUTEIBHOTO CTpecca
CHIKAJIACh B TCUCHUE TPEXJAHEBHOI'O Kypca dKCIIEPUMEHTA.

KiroueBble cioBa: MaJOHOBBIM AUANBIETHU], NEPUTOHUT, L-apruHUH, aMHUHOTyaHWJIUH,
OKHCIIUTENIBHBIN CTPECC.
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