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Llenb: n3yyeHne akTUBHOCTU NPOTEOUTUYECKMX MPOLLECCOB NPU SKCNEPUMEHTAIbHOM NEPUTOHUTE U NPY UCNONb30BaHWMK npenapaTa «Ceporapay B
KauecTBe JIOKaNbHOTO MPOTUBOBOCNA/IMTENILHOTO areHTa.

Martepuan v MeToabl: SKCNePUMEHT NPOBOAMICA Ha Kpbicax-camuax AvHum Wistar B Bo3pacTe 6 mecALeB. Bcem }UBOTHbIM MOZE/IMPOBA/ICA IKCNepu-
MEHTa/IbHbIM NEPUTOHUT NO pa3paboTaHHOW aBTOpamu MeToAMKe. HUBOTHbIM KOHTPO/IbHOM rpynnbl (n=20) Yepes CyTKu NOCAe MOAEMPOBaHUSA Ne-
PUTOHWTA BHYTPUOPIOLLIMHHO BBOAMIOCH 3 M GU3MONOTUYECKOTO PacTBOpPa, OMbITHOW rpynne (n=19) — Takol ke 06bém npenapata «Ceporapa»® (A0
«®apmacuHTes», Poccus, ToBapHbIi 3Hak Ne 529254, aata peructpaumn 11 gexkabps 2014 r.), ABAAIOWMIACA PaCTBOPOM KOHbOraTa Masioit MONEKy/bl,
MHIMbUpytoLwe pepmeHT p38 MAP-KMHa3y, C NONMBUHUAUMUAA30/I0M. Y 340POBbIX KpbIC (N=7) onpesenannch 3Ha4eHWA NoKasaTenei, xapakTepHble
[LNA MHTaKTHbIX }KMBOTHbIX CaMLLOB CONOCTaBUMOro Bo3pacTa. CosiepkaHue obuiero 6enka u HuskomonekynsapHbix 6enkos (HMB) B romoreHaTax TKaHu
neyeHn onpeaenanocb MoaMdULMpoBaHHbIM MeToaom Lowry OY, 06Lwmii 6enok 1 anbbymyH CbIBOPOTKM KPOBU — C UCTIOIb30BAHUEM KOMMEPYECKMUX
Habopos BioSystems S.A. (Costa Brava, Spain).

Pe3ynbratbl: pasBuUTHE IKCNEPUMEHTAZIBHOMO NEPUTOHWTA OKa3biBaso 3HAYNUTENIbHOE BAUAHME HA COAEPXKaHWE HU3KOMOEKYIAPHbLIX NPOTEVHOB B
TKaHW NeYeHU, CTaTUCTUYECKM 3HAYMMO YBEANYMBAA UX HAKOMIEHWE B Fpynne ¢ rTHOMHbIM NeputoHuToM 6e3 BeeaeHus «Ceporapia» Ha BCEX CPOKaxX
HabnogeHua. OfHoKpaTHoe BBeAeHWe npenapata «Ceporapa» orpaHWyMBaNo BbIPaXKEHHOCTb NMPOTEO/IUTUYECKMX PeaKLMiA Npyu neputoHnTe. Takke
npumeHeHue npenapata «Ceporapa» NPUBOANIO K TOPMOKEHUIO CUHTE3a aNbbyMMHOB renatouuTamm B CPOKM 10 3 CYTOK C NOCAeAYOLLel KOMNEH-
caumeit K 7-bIMm CyTKam HabntoaeHus.

3aK/Ilo4eHne: THOWHbIN HeorpaHUYEeHHbIN NEPUTOHUT COMPOBOXKAAETCA 3HAYUTE/IbHOWM aKTUBaLMEN NPOTEOUTUYECKMX NPOLLECCOB C HAKOMAEHUEM
NpoAyKTOB NpoTeonn3a B neveHu. Mpenapat «CeporapA» CAEPKMBan PocT akTUBHOCTK NpoTeonun3a. Mpy of4HOKPaTHOM ero BBeeHUM B OPIOLLHYHO
No/0CTb B NEPBble CyTKU MOLENMPOBAHMA THOMHOTO BOCNAMTENbHOTO NpoLecca 3ToT 3GpdeKT 6oee BbIpaXKeH Ha PaHHKUX CPOKax HabnoaeHus. CHu-
KeHWe 06pa3oBaHUA NPOAYKTOB MPOTEON3A MOXKET CTaTb 3HA4YMMbIM GaKTOPOM NOAO6HON Tepanumn ANA CHUKEHWUA PUCKA Pa3BUTUA CUCTEMHDIX Ha-
PYLUEHWIA NPY NEPUTOHUTE, OLHAKO BbIABIEHHOE CHUKEHME NPOAYKLMM anbbyMUHOB B NepBble AHM NOC/e BBEAEHWA Npenapata Ha GpoHe 06LIMpPHOro
NOBpPeXAeHUA BPIOLINHDI LOMKHO ObITb 06BEKTOM BHUMAHMA NPU KIMHUYECKUX UCCNef0BaHMAX 6e30MacHOCTV NPUMeHEHMA Npenaparta npu AaHHOK
naToNoruu.

Kntouesble cnoBa: nepumoHum, uHaubumop p38 MAPK, npomeonus, HU3KOMOseKynspHole besKu.
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Objective: Study the proteolytic activity during experimental peritonitis using Seroguard® as a local anti-inflammatory agent.

Methods: The experiment involved male Wistar rats aged 6 months. The researchers induced experimental peritonitis in the animals using a specific
technique they developed. In the control group (n=20), the rats were given an intraperitoneal injection of 3 ml of saline one day after simulating
peritonitis. The experimental group (n=19) received the same volume of the Seroguard® solution (JSC Pharmasyntez, Russia), a prolonged form of the
p38 MAPK inhibitor. Healthy age-matched rats (n=7) are used to determine indicators typical for intact animals. Total protein and low molecular weight
proteins (LMWP) in liver homogenates were determined using the modified Lowry protein assay, and serum total protein and albumin were measured
using kits purchased from BioSystems S.A. (Costa Brava, Spain).

Results: The experimental peritonitis significantly impacted the levels of LMWP in the liver tissue. A statistically significant increase in their
accumulation in the group with purulent peritonitis was observed when Seroguard® was not administered throughout the study period. However,
a single administration of the Seroguard® reduced the severity of proteolytic reactions in peritonitis. Additionally, Seroguard® led to a temporary
inhibition of albumin synthesis by hepatocytes for up to 3 days, followed by compensation by the 7" day of observation.
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Conclusion: Diffuse purulent peritonitis is characterized by significant activation of proteolytic processes and the accumulation of proteolysis products
in the liver. Seroguard® inhibited the increase in proteolysis activity. When administered as a single injection into the abdominal cavity on the first day
of simulating a purulent inflammatory process, this effect is more noticeable in the initial stages of observation. Reducing the production of proteolysis
products may play a significant role in therapy to decrease the risk of developing multiorgan failure in peritonitis. However, the observed decrease in
albumin production in the initial days after drug administration in the settings of extensive peritoneal damage should be a focus of clinical studies to

assess the safety of the drug in this pathology.
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BBEOEHUE

M3BECTHO, YTO GaKTEpPMasIbHbIV NEPUTOHUT, B COOTBETCTBUM CO
CTEMEHbIO CBOEW PacnpOCTPAHEHHOCTH, XapPaKTEPU3YETCA 3HAUNUTENb-
HOM TAXKECTbIO MATONOrMYECKUX npoueccos. Mpu aTom dopmupytotcs
OTBETHbIE CTPECCOBbIE PEAKLMM OPraHM3Ma, KOTOPbIE TaKKe Bblpaxke-
Hbl 1, B CBOKO OYepesb, MOTYT ycyrybnsatb nospexaeHue. Myyerune
PEeaKTMBHOCTY Ha NoBpexAatoLye GaKTopbl U BO3MOKHOCTU peryns-
LMW aMNIUTYAbl OTBETHbBIX PEAKLLMIA, B TOM YUC/IE MPU THOWMHBIX Npo-
Leccax B 6pHOLWHOM MONOCTH, BbI3biBatOT 60/bLLOM MHTEpeC [1-3].

Tak, Npu NepuTOHUTE Heu3bexkHas aKTUBaLMA NPOTEONUTU-
UECKMX MPOLLECCOB Ha (OHe BbIPAXKEHHOrO BOCMANEHWA MPUBOAMUT
K MOBPEXAEHWNIO COBCTBEHHbIX GENKOB C HApyLIEHUEM CTPYKTYp U
GYHKUMI 3aMHTEPECOBaHHbIX OPraHOB M TKaHEW, a TaKXKe C yBenu-
yeHvem pucka GOPMMPOBAHMA CUCTEMHDBIX HapyweHuit [1, 3-5]. Uc-
CNefoBaHVe YPOBHA NPOZYKTOB MPOTEO/IN3a — HU3KOMOEKYIAPHDBIX
6€/IKOB — NO3BONAET OLEHUTH CTEMEHb aKTUBALMK NPOTEOSIUTUYECKMX
NPOLLECCOB M CBA3ATb UX C 3TaNaMu U TAKECTbIO TEYEHUA JAHHOTO 3a-
6onesaHus [6].

113BECTHO, YTO OCHOBHAs OTBETCTBEHHOCTb 3 BbIBELEHME KOHEY-
HbIX NPOAYKTOB 6e/KOBOro 06MEHa, a TaKKe 33 MeTabosIM3mM KCeHo-
OMOTMKOB M TOKCMHOB BO3/1araeTca Ha neyeHb. MeyeHb B opraHusme
yesoBeKa 061afaeT Hanboee BbipaXKeHHOM aKTUBHOCTbIO 6E/KOBOTO
obmeHa. 3aecb cMHTE3NpyeTca 6O/bLUMHCTBO 6EeMKOB KPOBM, 6esku
oCTpoi dasbl BOCMANEHNS, B TOM Yucae NpodepmeHTbl, UHIMBUTOPbI
npoTteas. MeyeHb UrpaeT 60/bLLYIO PO/b B PETYAALMM NPOLLECCOB BOC-
naneHus. bosblwas posb B OCYLLECTB/IEHUU BOCMAIUTE/IbHbIX PeaK-
LLWiA, B TOM YMC/IEe NPOTEOSIUTUYECKUX, TaKKe NPUHALNEKUT KNeTKam
Kposw [7-10].

B cBA3M C M3y4EHMEM MEXaHW3MOB PErysLMU OTBETHbIX 3a-
LUMTHBIX PeaKLMi1 OpraHM3Ma Ha MOBPEXAeHMe, BbI3BaHHOE NepuTo-
HeanbHOW MHbeKLUMen, 6oNbLWOoW MHTEPEC NMPeACTaBAAET UCMO/b30-
BaHWE CE/IEKTUBHbIX UHTMOUTOPOB MUTOrEH-aKTUBMPYEMOM KMHa3bI
p38 MAPK (mitogen-activated protein kinase), KoTopble nogaens-
10T KaTanUTUYecKkyto akTMBHOCTb p38 MAPK nyTém KOHKYypeHTHOro
cBA3bIBAHUA C eé AT®-KapMaHOM, W, Kak W3BECTHO, 3QQEKTUBHBbI
B HECKO/IbKUX MOAENAX BOCManuTenbHbIX npoueccos [11, 12]. Ana
MWHUMM3aLMU CUCTEMHOTO BAWAHWA B KayecTBe GpapmMaLeBTUYECKH
AKTVMBHOTO areHTa C TakKMM MEXaHU3MOM AelCTBUA BblbpaH ekap-
CTBEHHbINM Npenapat «Ceporapay», Haxoasawmiica Ha Il ctagumn kau-
HWYECKMX UCCNEA0BAHNM, B KOTOPOM UHIMBUTOP p38 MAPK KOHblO-
TMPOBaH C NOIMMEPHOIN MaTPULLEN 418 YMEHbLUEHMA abcopbuum 13
OpPIOLLHON NONOCTU B CUCTEMHBIV KPOBOTOK. C APYroi CTOPOHbI, WUH-
Tepec K JaHHOMy MpenapaTy CBA3aH C OCHOBHbIM MOKa3aHWeM, npu
KOTOPOM M3y4yaeTcs ero 3pGEKTUBHOCTb — NPOGUNAKTUKOW CnaeyHom
6one3Hn [13]. XopoLlo M3BECTHO, YTO NMPUMEHEHWE CYLLECTBYIOLLMX
NPOTMBOCMAEYHbIX KOMMO3ULIMI, OCHOBaHHbIX Ha 3bdeKTe pasgene-
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INTRODUCTION

Bacterial peritonitis is a severe complication that can lead
to significant pathological processes and stress responses, fur-
ther exacerbating the damage. Understanding bodily responses
to harmful factors and regulating response reactions, especially
during purulent processes in the abdominal cavity, is of great
interest and importance [1-3].

During peritonitis, the body's response to severe inflamma-
tion triggers proteolytic processes that damage its proteins. Prote-
olysis disrupts the structures and functions of organs and tissues,
increasing the risk of systemic inflammation and widespread tissue
injury [1, 3-5]. Evaluating the level of proteolysis products, such as
LMWP, allows for assessing the degree of proteolytic processes' ac-
tivation and the stage-related severity of the condition [6].

The liver plays a crucial role in eliminating end products
of protein metabolism and metabolizing xenobiotics and toxins.
It has the highest activity of protein metabolism in the human
body, synthesizing most blood proteins, acute-phase proteins,
proenzymes, and protease inhibitors. The liver also has a sig-
nificant role in regulating inflammation. Blood cells also play an
essential role in body inflammatory response, including proteo-
lytic processes [7-10].

Studying selective inhibitors of mitogen-activated kinases,
like p38 MAPK, can provide valuable insights into how the body
regulates its response to damage caused by peritoneal infection.
These inhibitors are effective in several inflammatory process
models [11, 12]. Seroguard®, currently in the advanced stage Ill
of clinical trials, showcases promising effectiveness in inhibiting
p38 MAPK, a protein associated with inflammation. This innova-
tive drug is formulated to be embedded in nanocrystal-polymer
microparticles to minimize absorption from the abdominal cav-
ity into the systemic circulation, potentially reducing systemic
side effects. Furthermore, Seroguard® is undergoing extensive
research for its potential to prevent adhesive disease, under-
scoring its significant therapeutic promise [13]. To emphasize
the therapeutic potential, it is essential to note that current an-
ti-adhesive compositions, based on the separation of peritoneal
layers, should not be utilized for infectious processes in the ab-
dominal cavity [14].

PURPOSE OF THE STUDY

Study of the activity of proteolytic processes in experimen-
tal peritonitis when using Seroguard® as a local anti-inflamma-
tory agent.
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HUSA JINCTKOB BPIOLLINHBI, ABNAETCA MPOTMBONOKa3aHMEM NpU UHEK-
LIMOHHOM npouecce B bptoluHol nonoctu [14].

LLENb UCCNEQOBAHUA

V13y4eHne aKTMBHOCTM MPOTEOSIMTUYECKMX MPOLLECCOB MPU IKC-
NEPUMEHTANIbHOM MEPUTOHUTE M MPU MCMONb30BaHWKM npenapaTa
«CeporapZ» B Ka4eCTBE JI0KA/NbHOTO NPOTUBOBOCNA/IMTENBHOTO areH-
Ta.

MATEPUAN U METOAbI

JKCneprMeHT MPOBOAMACA HA Kpbicax-camuax anHun Wistar
B BO3pacTe 6 mecaAues, maccol Tena 250-290 rpamm. HKuUBOTHbIE CO-
[lepasncb B YCNOBUAX BUBApUA NPU CBOBOLHOM AOCTyne K BoAe v
nuLe B cOOTBETCTBUM ¢ HopmaTuBom MOCTa «CoaeprkaHue sKkcnepu-
MEHTa/IbHbIX KMBOTHbIX B NMUTOMHUKax HUW» (BuBapwuii | KaTeropuu,
BeTepuHapHoe yaoctoseperne 238 Ne 000360 ot 30 anpena 2015
r., cnyxba BeTepuHapum WpKyTckoit obnactv). UccneposaHus Ha
YKMBOTHbIX BbINONHANNCL B COOTBETCTBMM C MpaBUAaMU FYMaHHOTO
06palleHns C KMBOTHBIMM, PErIAMEHTUPOBAHHbIMK «MpaBuaamm
nposefeHWA paboT C MCMONb30BAHWMEM 3KCMEPUMEHTANbHbIX K-
BOTHbIX», YTBEPXAEHHbIMKM prkazom M3 CCCP Ne 742 ot 13.11.84
r. «O6 yTBepAeHUM NpaBuA NpoBeaeHna paboT ¢ Ucrnonb3oBaHMEM
3KCNepMMeHTaNbHbIX KMBOTHbIX» U N2 48 ot 23.01.85 r. «O KoHTpone
3a npoBeAeHneM paboT € UCNoNb30BaHMEM IKCMEPUMEHTANbHbIX XKU-
BOTHbIX». IKCNEPUMEHTaNbHOE UCCNe0BaHWE 0J06PEeHO KOMUTETOM
no 3TMKe VIPKYTCKOro Hay4YHOro LeHTpa XMpYpru U TpaBMaTonormm
(npotokon 3acepanusa Ne 1 o1 29.02.2019 ).

Bcem KMBOTHbIM BbINOMHANUCL NaNapoOTOMMUA U MOLENNPO-
BaHWE MOC/E0NEePALMOHHOTO PA3/IMTOr0 MEPUTOHWTA MO Mpeasio-
KeHHON Hammn meTtoamke [15]. B KauecTBe MHPEKTA UCMONb30BANNCH
TrOCMUTA/IbHbIE LWTAMMbl: KNMHUYECKUI u3onaT Escherichia coli BPNC
109 u Bacteroides fragilis 109 (wtamm ISCST1982, 3apernctpuposaH
B Genbank), BblaeneHHble OT 60/IbHbIX OCTPbIM anneHAnLMTOM, 06-
wym obbémom 1,0 mn Ha Kpbicy. KunBOTHble BblaM pasaeneHbl Ha
KOHTpOAbHYLO (n=20) 1 onbiTHyto (N=19) rpynnbl. Kpbicam KOHTPO/b-
HoW rpynnbl (n=20) Yepes CyTKM Noc/ie MOAENMPOBAHNA NEPUTOHUTA
BHYTPUOPIOWMHHO BBOAWMIOCH 3 M/ GU3MONOTMYECKOTO PaCcTBOpPa,
onbITHOM rpynnbl (n=19) — 3 mn npenapata «Ceporapa»® (AO "dap-
MacuHTes", Poccus), NpeacTaBastoLLero coboi cTepubHbI BOAHbIN
pacTBop KoHblorata 4-[4-(4-dpnoopodernn)-2-(4-metuncynbduHmnn-
denunn)-1H-ummaason-5-nupuamnHa ¢ noan-1-sMHUA-MMUAA3010M B
KoHueHTpaumm 0,41 r/n. BBogumoe Konmyectso 6bi10 onpeaeneHo no
HeobXoaYMOMY /151 OKPbITUA MOBEPXHOCTM BPIOLIMHBI SKCNEPUMEH-
Ta/bHOTO KWMBOTHOrO 06bEMY [16]. Ba3oBble 3HaYeHUA M3yyaemblx
roKasaTenell onpesensanuch B rpynmne 340P0BbIX MHTAKTHbIX KPbIC,
camuioB Wistar B Bo3pacTe 6 mecaues (n=7).

KMBOTHbIE BbIBOAWMANUCL M3 3KCNEPUMEHTA Ha 3-u, 7-e un 14-e
CYTKM nocne onepaLuyu. Ha BbiBegeHUM ocyLLecTBAAACA 3a60p KPOBM
1 NEeYeHU KpbIC.

IKCTpaKLMA roMOreHe3MpoBaHHOM TKaHW NeYeHn NPoBOANNACH
B oxnaxaéHHom 0,177 M Ttpuc-HCl-6ydepe, pH 7,2. B akcTpakTax
nccnefoBannch cogepaHve obuero 6enka U HU3KOMONEKYNAPHOM
6enkoBoi dpakumMn moanduumposaHHbiM metogom Lowry OY ¢ uc-
nonb3osaHnem 10% TPUXNOPYKCYCHOM KUCNOTbI ANA OCAXMKAEHMA Bbl-
COKOMOEKYNAPHBIX 6E/IKOB, U3MEPEHMA NPOBOAMIUCH Ha pOTOMETPe
K®K-3 (30M3, Poccus). B cbiBOPOTKE KPOBW MCCAEL0BANCD OBLLMIA
6en0K 1 anbbyMUH C NOMOLLLI0 HabopoB peakTnBOB BioSystems S.A.
(Costa Brava, Spain): 0bwwi1 6enok onpeaensnca 6uypeToBbiMm meTo-
nom (Kog Habopos 11500), anbbymunH — c GPOMKPE30/10BbIM 3€1EHBIM

METHODS

The study used a Wistar rats animal model aged 6 months,
weighing 250-290 grams. The animals were kept in vivarium
conditions (vivarium category |, veterinary certificate number
238 dated April 30, 2015, issued by the State Veterinary Service
of Irkutsk Region, Russia) with free access to water and food,
according to animal research standards defined by Russian law
and EASC technical standards for Good Laboratory Practice
(GLP) according to GOST R 53434-2009 and GOST R 51000.4-
2011. The experiments on animals were conducted in compli-
ance with the regulations for the humane treatment of animals.
These regulations are governed by the "Rules for carrying out
work using experimental animals", which were approved by Or-
der No. 742 of the Ministry of Health of the USSR on November
13, 1984, and by Order No. 48 of January 23, 1985, "On control
over work using experimental animals". The experimental study
was approved by the ethics committee of the Irkutsk Scientific
Center for Surgery and Traumatology, Irkutsk, Russia (Protocol
No. 1 held on February 29, 2019).

An experimental model of postoperative diffuse peritoni-
tis was induced via laparotomy in all animals according to our
proposed technique [15]. Clinically isolated extended-spectrum
B-lactamase (ESBL)-producing Escherichia coli strains and Bacte-
roides fragilis strain 1ISCST1982 at a concentration of 109 CFU/
mL, obtained from patients with acute appendicitis — were used
as infective agents. Each rat was injected with a total volume of
1.0 ml. The animals were divided into control (n=20) and exper-
imental (n=19) groups. The rats in the control group were in-
traperitoneally injected with 3 ml of physiological solution one
day after peritonitis modeling. In comparison, the experimental
group received 3 ml of Seroguard® (JSC "Pharmasintez", Rus-
sia) as a sterile aqueous solution of the conjugate 4-(4-Fluoro-
phenyl)-2-(4-hydroxyphenyl)-5-(4-pyridyl)-1H-imidazole-5-pyri-
dine with poly(1-vinylimidazole) at a concentration of 0.41 g/I.
The administered amount was determined based on the neces-
sary coverage of the peritoneal surface of the experimental an-
imal [16]. Additionally, healthy age-matched rats (n=7) are used
to determine indicators typical for intact animals.

Animals were sacrificed on the 3rd, 7th, and 14th postop-
erative days. After sacrificing the animals, blood and liver sam-
ples from the rats were collected.

Liver tissue samples were homogenized in chilled 0.177
M Tris-HCI buffer, pH 7.2. The total protein and low molecular
weight protein fraction in the extracts were determined after
the precipitation of high molecular weight proteins with 10%
trichloroacetic acid by the modified Lowry method. The mea-
surements were conducted utilizing a photometer KFK-3 (ZOMZ,
Russia). The total protein level was measured using the Total
Protein Kit with the Biuret Method (kit code 11500), and the
albumin levels were determined using the Bromocresol Green
(BCG) albumin assay kit (kit code 11573) obtained from Bio-
Systems S.A. (Costa Brava, Spain). The measurement was per-
formed via a spectrophotometric method on the automatic ana-
lyzer SAPPHIRE 400 Premium (Tokyo Boeki Medisys Inc., Japan).

The statistical calculations were done in STATISTICA ver-
sion 10 (StatSoft Inc., Tulsa, OK, USA). The results are present-
ed as the median, lower, and upper quartiles, Me (Q1; Q3). The
nonparametric Mann-Whitney U test was used to continuous
variables between the experimental and control groups at each
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(koa HabopoBs 11573) Ha BUOXMMMYECKOM aBTOMATMYECKOM aHaNn3a-
Tope SAPPHIRE 400 Premium (Tokyo Boeki Medisys Inc., Japan).

CraTucTyeckan 06paboTka NoyYeHHbIX AaHHbIX NPOBEAEHA C
npvmeHeHWem nporpammsl «Statistica for Windows 10.0» (StatSoft
Inc., Tulsa, OK, USA). Pe3synbTaTbl NpeacTaBaeHbl B BUAE MeAMaHbI,
BEPXHETO U HUXKHEro KBapTuaei. Mpu MeXrpynnoBom CpaBHEHUM
OMbITHOM W KOHTPO/IbHOM TPYMN B KaKA0M BPeMEeHHOM TOYKE UCMOb-
30BaH HenapameTpuyeckuii U-kputepuit MaHHa-YWUTHU, BHYTPU rpynn
B Pa3HbIX BPEMEHHbIX TOUKaX NPYMEHEHbI MHOKECTBEHHbIE CPaBHE-
HUA ¢ KpuTeprem Kpyckana-Yonnmnca. 3Ha4MmMbIMU CHATANAN PasInuma
npu p<0,05.

PE3YNbTATbI

B cblBOPOTKE KPOBM KMBOTHBIX HA 3-M CYTKM NOCAe MOAENNPO-
BaHMA THOMHOIO MEPUTOHUTA OTMEYAETCA CTAaTUCTUYECKM 3HAUYMMOE
CHU)KEHMe YPOBHA 0bLLero 6enKka B OMbITHOM rPYNMe KMBOTHbIX HA
10-15%. 3T0 CHUXKEHWE HOCUT TPAH3UTOPHBIV XapaKTep, U yKe K 7-M
CYTKam ypoBeHb 6enka HopmanusyeTtcs (puc. 1A).

Habntogaemoe M3MeHeHve B rpynne ¢ BBeaeHnem «Ceporap-
[1a», O4YEBUAHO, MPOUCXOLAMUT 3a CYET CHUKEHUA YPOBHSA asbOYMUHOB
(p=0,002, puc. 1B). TaK KaK B eCTECTBEHHbIX YCNOBUAX Nepuog nony-
BblBeAEHUA a/IbOYMMHA Y KpbIC COCTABAAET NPUOANIUTENBHO 2 CYTOK
[17], To, npepe Bcero, BO3HMKAET BOMNPOC O AOCTaTOYHOCTM BOCMOA-
HeHWA aIbbyMMHOB B OPraHM3ME KMBOTHbIX 3a CYET CMHTE3a B Neve-
HU.

Mpw nccnenoBaHMM ypoBHA obuiero 6eska B MeyeHn He Hb110
BbIABNEHO 3HAUYMMOW Aenpeccun oblueit 6enkoBo-CMHTETUYECKO
GYHKLMM B ONBITHOM rpynne, OA4HAKO 3TO HE WCK/IOYaeT BO3MOMKHO-
CTV U30/IMPOBAHHOIO CHUMKEHMA CEKPELLMM renaToLuTamm anbbymmHa
nog, aevictenem 6aokatopa p38 MAPK (puc. 2A). [leno B Tom, 4To, B
OT/IYME OT CbIBOPOTKM KPOBU, B KOTOPOM dpaKLmMa anbbyMUHOB CO-
CTaBAAET Yy KpbiC 0KoMo 50% obLuero cogepkaHnsa 6eska, B nevyeHu
dpaKuma anbbyMUHOB COCTAB/IAET TOMbKO 6% ypoBHS 06LMX benKoB
[18].

ObpalyaeT Ha ceba BHUMAHWE daKT NOBbILIEHWA YPOBHA 0bLLe-
ro 6e1Ka B CbIBOPOTKE KPOBM B Fpynne KOHTPOAA K KOHLY HabatoaeHns
—731[71,1;75,3] r/n, rae y NON0BUHbI 3KMBOTHbIX FPYNMbl OH NPEBbILWIAs
rpaHuLy 3Ha4YeHUl cpepHero +2SD, HabaAAEMbIX Y 3L0POBbIX ¥KK-
BOTHbIX. B pe3ynbTaTe 3T0ro, passiMums ¢ OnbITHOM rpynnoli ypoBeHb
obuero 6enka y 60NbWMHCTBA *KMBOTHBIX KOTOPOM HaxopuTca B 06-
NaCTU HUKHUX 3HAYEHMIM HOPManbHbIX NMoKasaTene (67,4 [63,6;70,2]
r/n), CTaHOBATCA CTAaTUCTUYECKM 3HauMMbIMK (p=0,022). Mpwn otcyT-
CTBMM NOBbILUEHUA YPOBHA a/IbOYMUHOB 3TO MOXKHO 0BbBACHMTL NO-

time point. Multiple comparisons were made using the Krus-
kal-Wallis test for comparisons within groups at different points
in time (a time series). A p-value of less than 0.05 was consid-
ered statistically significant.

RESULTS

Three days after developing purulent peritonitis, the to-
tal serum protein levels in the experimental group of animals
showed a statistically significant decrease of 10-15%. However,
the decrease is short-lived; by the 7th day, the protein levels re-
turned to normal (see Fig. 1A).

The observed change in the group with the use of Se-
roguard® appears to be due to a decrease in albumin levels
(p=0.002, see Fig. 1B). Considering that albumin normally has
a half-life of around 2 days in rats [17], there is a concern about
whether the rat liver can produce enough albumin to adequate-
ly replenish the levels of this protein.In the study of total pro-
tein levels in the liver, no significant decrease in overall protein
synthesis function was observed in the experimental group.
However, it is conceivable that the p38 MAPK inhibitor led to a
targeted reduction in the secretion of albumin by hepatocytes,
as shown in Fig. 2A. In rats, the albumin fraction accounts for
approximately 50% of the total serum protein, but only 6% in
the liver [1-8].

Notably, the total serum protein level in the control group
increased by the end of the study period to 73 [71.1;75.3] g/I. In
half of the animals in the group, the total protein level exceeded
the mean +2SD values observed in healthy animals. As a result,
the differences with the experimental group, where the level of
total protein in most animals was found to be within the lower
limit of the normal range, 67.4 [63.6;70.2] g/I, become statisti-
cally significant (p=0.022). This increase in total protein can be
attributed to a rise in acute-phase proteins, indicating a severe
inflammatory process in the control group.

When studying the levels of LMWP, typically seen in in-
flammatory processes due to the breakdown of normal tissues
and plasma proteins, an increase in this indicator in both groups
with simulated purulent peritonitis is expected. In the control
group, the fraction of LMWP in the liver tissue of animals signifi-
cantly exceeded the levels observed in healthy animals through-
out the study period (Fig. 2B), with concentrations of 15.16

Puc. 1 YposeHb 06we20 beska (A) u anbbymuHa (B) 8 cbisopomke Kposu KpbIC € 3KCNepuMeHmasbHbiM NepUmoHUMmom
Fig. 1 Variations in circulating total serum protein (A) and albumin (B) in rats with experimental peritonitis
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Fig. 2 Variation of concentration of total (A) and low molecular weight (B) proteins in the liver tissue of rats with experimental peritonitis
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BbllUEHMEM YpPOBHA 6enKoB OCTPOit dasbl BOCManeHus, 4To ceuae-
TENbCTBYET O MPOAO/IKAIOLEMCA BbIPaXKEHHOM BOCMANIMTENIbHOM
npoLecce B OpraHU3me KMBOTHbIX KOHTPONbHOM rpynnbl.

Mpw UccnepoBaHUM YPOBHSA HU3KOMOIEKY/ISPHBIX 6€/1KOB, OCHOB-
HbIM MCTOYHMKOM KOTOPbIX NPK BOCMANUTENbHbIX NPOLIECCaX ABASETCA
NPOTEO/IN3 TUMMUYHBIX A1 HOPMAJIbHbIX TKaHel M CbIBOPOTKM KPOBU
6€e/1K0B, 3aKOHOMEPHbIM LO/IKHO bbITb MOBbILEHWE 4AHHOIO MOKa3a-
Tens B 06eunx rpynnax ¢ MoZe/IMpoBaHMEM FTHOMHOTO NEPUTOHMTA.

[LenctBntensHo, GpaKLmMa HU3KOMONEKYAAPHbIX 6EIKOB B TKaHW
NeyeHW Y }KMBOTHbIX KOHTPO/IbHOM rPYNMbl 3HAYMMO NPEBbILWANa aHa-
NIOTWYHbIV NOKa3aTesb, HabA4AEMbIN Y 3L0POBbIX KMBOTHbIX BO BCE
CPOKM HabntogeHus (puc. 2B), v UX KoHUEHTpauwms cocTasnsna 15,16
[14,19;19,75] mr/r Ha 3-u; 15,86 [13,21;17,25] mr/r Ha 7-e u 14,05
[13,07;15,02] mr/r Ha 14-e cyTKu.

B MpOTMBOMONOKHOCTb 3TOMY B OMbITHOM rpynne pasanyuii
K 3-MM CyTKaM 3KCMEPUMMEHTA B CPaBHEHUM C 6A30BbIM YPOBHEM Y
3[l0POBbIX MBOTHbIX He Habaganocb. Kak cneacteme coxpaHe-
HUSA BIM3KOTO K HOPME YPOBHA HU3KOMOJEKY/APHBIX NPOTEVHOB B
MEeYEeHM KMUBOTHbIX OMbITHOM rPYNMbl, UMEETCA CTaTUCTUYECKas 3Ha-
YMMOCTb PA3/IMUMIA MEXKY NMOKA3aTeNAMM OMbITHOM U KOHTPO/IbHOM
rpynn 8 3Toil BpemeHHOM Touke (13,28 [11,83;14,0] mr/r u 15,16
[14,19;19,75] mr/r cooTsetcTBeHHO, p=0,03). B noc/iieaytoLme CPoKu B
rpynne c BeegeHnem «Ceporapaa» Habnto4anoch XoTb M MeHee Bblpa-
YKEHHOE, YeM B KOHTPO/IE, HO BCE }Ke CTaTUCTUYECKM 3HAUYMMOE B CPaB-
HEHWM C YPOBHEM Y 34,0P0BbIX }KMBOTHbIX NOBbILEHWE KOHLEHTPaLMK
HWU3KOMO/EKYNAPHBIX BENKOB B TKAHM NedeHn (Ha 7-e cyTku — 14,12
[13,28;14,48] r/n, Ha 14-e cyTkn — 13,52 [12,31;14,24] mr/r). Pasnuuuma
MEeX Yy OMNbITHOM M KOHTPONIbHOW rPyNnamMm Mo YPOBHIO HUSKOMO/EKY-
NAPHbIX NPOTEMHOB B TKAHW NeYeHU Ha 7-e 1 14-e cyTKu He gocTuranm
CTaTUCTUYECKOM 3HAUYMMOCTM.

OBCYXAEHUE

VIHTEpNpeTMpys Nony4YeHHble B 3KCNepUMeHTe JaHHble, HeobXo-
ZAMMO OnMUpaTbcA Ha Te GpaKTbl, YTO NPU PACNPOCTPaHEHHOM THOMHOM
NEPUTOHWUTE BOCMANWUTE/IbHBIN NPOLLECC MMEET 3HAYUTE/bHYIO BbIPa-
YKEHHOCTb W BOB/IEKAET 60/IbLUME NM/IOLWAAN KaK BUCLEPAsbHOM, Tak U
napueTanbHoM BpoLMHbI. pM 3TOM BEHO3HbI OTTOK OT 60/1bLUe Ya-
CTU BUCLLEPanbHON GPIOLLMHBI U MOKPbITHIX €10 OPraHOB OCYLLECTBAA-
€TCA B CUCTeMY BOPOTHOW BeHbl [19], B TO Bpems KaK C napueTanbHoi
NOBEPXHOCTH, UMEIOLLEN MEHbLLYIO M/IOLAb, OTTOK KPOBU MPOUCXO-
[T HenocpeACTBEHHO B CUCTEMHOE Pyc/o.
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[14.19;19.75], 15.86 [13.21;17.25], and 14.05 [13.0;15.02] mg/g
on the 37, 7", and 14" days, respectively.

In contrast, no differences were observed in the experi-
mental group on the 3rd day compared to the baseline levels in
healthy animals. The levels of LMWP in the livers of animals in
the experimental group were close to normal, with a statistical-
ly significant difference between the experimental and control
groups. On the 3" day, the levels were 13.28 [11.83;14.0] mg/g
in the experimental group and 15.16 [14.19;19.75] mg/g in the
control group (p=0.03). Afterward, the experimental group dis-
played a moderate but still statistically significant rise in the
level of LMWP in the liver tissue compared to healthy animals.
The concentrations were 14.12 [13.28;14.48] g/l and 13.52
[12.31;14.24] mg/g on the 7™ and 14" days, respectively. The
differences in the level of LMWP in the liver tissue between the
experimental and control groups on the 7™ and 14 days did not
reach statistical significance.

DiscusSION

When interpreting the data obtained from the experiment,
it is essential to consider that with diffuse purulent peritonitis,
the inflammatory process affects large areas of the visceral and
parietal peritoneum. In these settings, the venous outflow from
most of the visceral peritoneum and its associated organs is di-
rected into the portal vein system [19]. At the same time, the
parietal surface, which has a smaller area, allows venous out-
flow directly into the systemic circulation.

The liver plays a vital role in detoxification and protein me-
tabolism. It synthesizes proteins for essential bodily functions
and is critical to adaptive processes. It synthesizes various blood
proteins, except immunoglobulins and protein hormones. Nota-
bly, the liver produces acute-phase proteins, including protease
inhibitors, which are significant in the host response to inflam-
mation.

The concept of the study is based on the assumption that
Seroguard®, a prolonged form of the p38 MAPK inhibitor, which
has shown a reduction in the expression of proinflammatory cy-
tokines in the subserosal layer in a model of aseptic peritoneal
injury [11, 20] will also reduce the severity of proteolytic pro-
cesses.
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lMeyeHb ABNAETCA He TOIbKO OPraHOM C aKTUBHOM QyHKLMeN ae-
TOKCMKaLMK, HO 3TO M Hanbonee aKTMBHO Y4acTBYHOLLMM B He/IKOBOM
obmeHe opraHom. B neyeHn NnponcxoamT cuHTe3 6enkoB Ans cucTem-
HOrO MCMONb30BaHMA, B TOM YMCae B NpoLeccax afanTaluu: CUHTe-
3upyeTca 60NbLIMHCTBO 6eNKOB KPOBM (33 UCKIHOYEHUEM UMMYHOI/I0-
6YMHOB M FOPMOHOB 6€e/IKOBOW NPUPOABbI), CPELM KOTOPbIX XOPOLLO
M3BECTHbI 6e/1KM OCTPOV dhasbl BOCMANEHMsA, B TOM YNCNE MHTMOUTOPDI
npoteas.

KoHuenuusa nccnefoBaHWa onvpanack Ha NpeanooXKeHue, 4to
nccnegyemblit npenapat «Ceporapay», coaepalliyili KOHbIOrMPOBaH-
HbIi Ha nosumepe MHrMbuTop p38 MAPK, BBOAMMBIN NIOKaNbHO B
OPIOLLHYIO MOOCTb U B AOKAMHUYECKMX UCCAEA0BAHUAX CHUMKAOLLMIA
BbIPaXKEHHOCTb IKCMPECCUU NPOBOCMANUTENBHBIX LIUTOKUHOB B CyD-
CEPO3HOM C/IOE Ha MOZENW aCenTUYECKOTO NMOBPEXAEHWA OPIOLWNHBI
[11, 20], NO3BOMMUT CHU3UTb BbIPANKEHHOCTb NMPOTEONUTUYECKMUX NPO-
LLeCcoB.

M3BecTHO, uTo P38 MAP-KMHa3a aKTMBMPYETCA B KAETKaX, Kak
MPU MHOFOYMUCIIEHHBIX CTUMYNaX MEMBPaHHbIX PeLLenTopoB, Tak 1 no-
cpeactBom pochopunmposarna MKK KuHasamu npu onocpesosaH-
HOM aKTMBauum [21]. CuuTaloWMIiCA OAHUM U3 OCHOBHBIX CTPECC-aK-
TUBUPYEMbIX BHYTPUKAETOUHbIX CUrHa/bHbIX Kackagos, p38 MAPK
CTUMY/ZIMPYETCA NPOBOCMANUTENBHBIMU LMTOKMHAMM (YpOBEHb Npo-
Aykumn TNF-a m IL-1 pe3ko Bo3pacTaeT nog AeicTBuem MNonoamnca-
XapuaoB BaKkTepuid Npu CENTUYECKMX NpoLeccax), pakTopamu pocTa,
NOBbILIEHNEM TEMNEepPaTypbl, MMNEPOCMOTUYECKUM BO3LENCTBUEM,
nepefasan cUrHanbl B AAPO Ha GAKTOPbl PerynauuM TPaHCKPUNLMK
OHK v cTumynupys TpaHCAALMIO COOTBETCTBYHOLLMX 6enkoB. Mpu no-
[laBNeHUM akKTUBHOCTY P38 MAP-KMHa3bl byAeT TOpMO3UTLCA NpoLecc
aKTMBALMM TPAHCKPUMLMM B OTBET HA BHEKNETOYHble CTUMY/bI [21,
22]. 3HaYMmocTb QYHKLMOHMPOBaHUA onocpeayembix p38 MAPK pe-
aKUMIA TPYLHO NEpeoLLeHUTb, Tak Kak KacKag yyacTByeT B npoLieccax
nponudepaumn, anddepeHUMPOBKK, peryaaumm GyHKUMM M anon-
TO3a KeTKU. JlekapcTBeHHas ¢opma ¢ mobuausaumen nHrnbutopa
p38 MAPK Ha nonnmepe AN MUHMMM3ALMKU CUCTEMHOIO AEeNCTBnA
He AEeMOHCTPMPOBANA 3HAUMMbIX U3MEHEHMUI CUCTEMHBIX MOKa3aTe-
Nell Npy BHYTPUOPIOWMHHOM BBEAEHUM B PaHEE NMPOBEAEHHBIX UC-
cneposaHmax [23].

B cBA3M C 3TUM, M3MeHeHWe ypoBHS obLero 6enka Ha 10-15% B
CbIBOPOTKE 33 CYET CHUKeHUA anbbyMUHOBOW GpaKLMK B NepBble AHU
MOAENVMPOBaHMA THOMHOTO NepPUTOHWTa B rpynne ¢ BBedeHWem «Ce-
porapza» pacLeHeHo Kak HenporHo3upyemas HexenatenbHas peak-
umnsA. Hanbonee BEPOATHON HEMOCPEACTBEHHON NPUYMHOW, UCXOAA U3
3HAHWI O MasioM BPEMEHM KU3HU abOYMWHOB B KPOBW FPbI3yHOB,
MOTIJIO CTaTb CHUKEHWE MPOAYKLMM anbbyMUHOB NMeYeHbio B paHHME
CpOKM nocne bopmmupoBaHus mogenu. Mpu sTom 06Kt ypoBeEHb
6e/1Ka B CaMOM1 MeYeHn He NPeTepneBaeT 3HaYMMbIX U3MEHEHW, Co-
OTBETCTBEHHO MOMHO FOBOPUTb TO/IbKO O BEPOATHOM TPAH3UTOPHOM
CHV’KEHWUW NPOAYKLMM anbbyMUHOB renatoLuTamm.

ITa TPaKTOBKA YKablBAETCA B CYLLECTBYHOLLME NPesCTaBNeHUA
0 BoB/ieYeHHOCTH p38 MAPK B perynaumio cvHTesa 6eKoB Kak yepes
OCHOBHOWM MeXaHWU3M [eiCTBMA NOCPeACTBOM BAMAHUA HA daKTopbI
YNpaBAeHWA TPAHCKPUMNLMEN, TaK U ONOCPEOBAHHO Ha MeXaHWU3M
TpaHcaAumm Yepe3 MNK1/2/eEF2K kuHasbi [21]. U3BecTHO, yTo nocne
BBeAeHMA «Ceporapza» B BPIOLLHYIO MONOCTb KAMPEHC Masnbix Mosie-
Kyn MHrMbutopa p38 MAPK, nonaBLUmMX B CUCTEMHbIN KPOBOTOK, Mpo-
UCXOAMT AOCTaTOUHO bbicTpo (T1/2=1,8 u), B TO Bpems Kak Mobuan30-
BaHHaA GpaKLua perucTpupyetca B GPIOLLHON NOAOCTH 0 YETBEPTHIX
CYTOK [22]. Pasmep nonvmepa (cpesHeBECOBas MOEKYIAPHAA Macca
15-20 kDa) npenstcTByeT abcopbumm yepes HeNoBPEKAEHHLIN Me30-
Tenuin. OfHaKo He UCKAIYaeTCA TO, YTO B C/ly4ae NMOBPeXAeHMA Me3o-
TenuA Npu rHoMHOM BOCMaNUTEIbHOM MPOLLECCE ero NPOHULAEMOCTb
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It is known that p38 MAP kinase is activated in cells by var-
ious stimuli from membrane receptors and through the phos-
phorylation of MKK kinases-mediated activation [21]. As one of
the central stress-activated intracellular signaling cascades, p38
MAPK is stimulated by proinflammatory cytokines. During septic
processes, there is a significant increase in the production levels
of TNF-at and IL-1 due to the stimulation of immune cells to gen-
erate proinflammatory cytokines by bacterial lipopolysaccha-
rides, growth factors, elevated temperature, and hyperosmotic
effects. The cascade transmits signals to the nucleus, regulat-
ing DNA transcription and stimulating the translation of corre-
sponding proteins. When p38 MAP kinase activity is suppressed,
the transcriptional activation process in response to extracellu-
lar stimuli is inhibited [21, 22]. The p38 MAPK pathway is cru-
cial in regulating cell proliferation, differentiation, function, and
apoptosis. Previous research found that embedding the p38
MAPK inhibitor in nanocrystal-polymer microparticles to lower
systemic exposure and associated systemic adverse effects did
not affect systemic exposure parameters when administered in-
traperitoneally [23].

In purulent peritonitis modeling, a 10-15% decrease in the
albumin fraction led to an unexpected adverse reaction, causing
a change in the total serum protein level. This decrease is likely
due to reduced albumin production by the liver during the early
stages of the model formation. Although the total protein level
in the liver remains unchanged, we can attribute the decrease
to a transient reduction in albumin production by hepatocytes.

This interpretation aligns with the existing understanding
of the role of p38 MAPK in regulating protein synthesis, both
through direct mechanisms influencing transcription control fac-
tors and indirect effects on the translation mechanism through
MNK1/2/eEF2K kinases [21]. After injecting Seroguard® into the
abdominal cavity, small molecule p38 inhibitors that enter sys-
temic circulation are quickly eliminated with a half-life (t1/2) of
1.8 hours. At the same time, a detectable fraction of the p38
MAPK inhibitor remains in the abdominal cavity for up to four
days [22]. The size of the microparticles (15-20 kDa of average
molecular weight) prevents them from being absorbed through
intact mesothelium. However, if the mesothelium is damaged
during a purulent inflammatory process, increased permeability
can lead to an elevated concentration of the p38 MAPK inhibitor
in the portal venous system [22, 24].

The albumin levels in the experimental group initially de-
creased temporarily. However, the levels returned to normal
by the end of the first week of the study period and remained
within the normal range until the end of the study period. This
finding should be the focal point in studies on the safety of us-
ing Seroguard® for human peritonitis. However, it is unlikely
that serum albumin will decrease in humans, given its average
half-life of 21 days and compensatory production by the 7t day.

The fluctuations in levels of LMWP, mainly proteolysis
products, in experimental peritonitis indicated the severity of
the acute phase of inflammation. The portal vein receives the
outflow from most of the organs involved in the inflammatory
process in the abdominal cavity. Therefore, in the liver tissue,
LMWP in the control group consistently remained higher than
those observed in healthy animals throughout the study peri-
od. Seroguard® can prevent a significant increase in proteolysis
activity within 3 days. However, a single administration is not
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YBENMUMBAETCA [22, 24], UTO MOMKET NPUBECTU K YBENYEHNIO KOHLLEH-
Tpauum 6nokatopa p38 MAPK B ccTeMe NOPTaNbHbIX BEH.

Mocne TPaH3UTOPHOTO CHUMKEHUA YPOBHA aNbbyMUHOB UX YpO-
BEHb B OCHOBHOW rpyrnmne HOPManu3yeTca yKe K KOHLY nepBov Heae-
v HabnogeHuA 1 ocTaétea B NpesAenax HOPMasbHbIX 3HaYeHUN Ao
KOHLIA CPOKa HabntoaeHwus. BbiaBneHHas 0cobeHHOCTb, 6e3ycn0BHO,
[lOMKHa CTaTb 06BLEKTOM BHUMAHMA NPU UCCeA0BaHUAX 6e3onacHo-
CTV npumeHeHua «Ceporapga» Npu NepuTOHWTaxX y NIOAEN, OAHAKO
BEPOATHOCTb CHUMKEHUA anbbyMUHA B CbIBOPOTKE KPOBU y Ntofel,
YUYWTbIBaA CPELHEE BPEMSA MONYKU3HM CbIBOPOTOYHOMO anbbymuHa B
21 peHb 1 KpaTKOBPEMeHHOCTb 3G deKTa ¢ KomneHcaumeln NPoayKLUK
K 7-bIM CyTKaM, HEBbICOKa.

[VHaMMKa HU3KOMONEKYNAPHbLIX OENKOB, ABNAIOLWIMXCA Npeu-
MYLLECTBEHHO MPOAYKTaMM MPOTEOAMU3a MpW 3KCNEepUMEHTabHOM
NEepUTOHUTE, OTPaXana BbIPAXKEHHOCTb OCTpoW dasbl BOCManeHws.
B TkaHM neyeHw, B KOTOPYIO NO BOPOTHOW BEHe MOCTynaeT OTTOK OT
60/1blUel YacTM BOBNEYEHHbIX B BOCMANWUTE/NbHbIV NPOLLECC B OptoLL-
HOW MONOCTU OPraHoB, YPOBEHb HWU3KOMONEKYNAPHBIX NPOTEUHOB B
KOHTPO/IbHOM Tpynne AepXUTCA BECb CPOK HabaoaeHUA cTabuibHO
BblLLE YPOBH#A, HAab/IHOAAEMOTO Y 34,0POBbIX KUBOTHBIX. Mpu npume-
HeHuun «Ceporapza» B CPOKM A0 3 CYTOK Noc/ie BBeAeHUA npenapata
YAAETCA He AONYCTUTb 3HAYUTENbHOTO POCTa aKTUBHOCTU NPOTEONN-
33, O4HAKO OAHOKPATHOrO BBEAEHMA OKa3blBAETCA HEAOCTAaTOYHO, U
K KOHLly NepBO HeJenn YpoBeHb HU3KOMONEKYNAPHbLIX MPOTEUHOB
B NeYeHW BCE e CTaHOBWTCA Bblle HOPMbI, XOTb U amMnAUTy4a 3TO-
ro MOBbILEHWNA MEHbLLE, YeM B Fpyrnne KOHTPONA. BbICOKMIA ypoBeHb
HU3KOMOIEKY/IAPHbIX NPOTEMHOB B KOHTPOJ/IbHOW Tpynne cBUAeTeNb-
CTBOBa/N 0 Ho/ee BbICOKON TOKCUYECKOIN Harpy3Ke 3a CYET MPOAYKTOB
NpOTEO0AM3a HAa OPraHNU3M 3TUX KMUBOTHBIX.

3AKNIOYEHUE

Pa3BuTMeE 3KCNEPUMEHTaNbHOTO NEPUTOHMTA BbI3blBaET aKTUBA-
LMI0 NPOTe0/n3a, NPOABASIOLLYIOCA B 3HAYUTE/IBHOM POCTE YPOBHSA
HWU3KOMOIEKYIAPHbIX NPOTEMHOB NPEXAe BCEro B NeYeHu, Kyaa ocy-
LLeCTBAAETCA OTTOK KPOBW OT 6ONBLUMHCTBA OPraHOB BPIOLLIHOW NosIo-
cTW. 3T0 noBbllweHWe 6e3 BMeLaTeNnbCTBa B €CTECTBEHHOE TeueHue
FHOMHOTO BOCMANWUTE/NIbHOO MpoLecca NPOUCXOAUT HA BCEX CPOKaX
HabnoaeHWA. TakKe Y }UBOTHBIX C NEPUTOHUTOM Be3 BMeLlaTeNbCTsa
B €CTECTBEHHbI/ MPOLLECC OTMEYAEeTCA MOBbILLEHUE YPOBHA obLuero
6e/Ka B CbIBOPOTKE KPOBW, YTO B COBOKYMHOCTU C HEM3MEHHOW KOH-
LieHTpaLmeit anbbyMMHOB rOBOPUT O MOBbILEHHON NPOAYKLMM U Ha-
KonneHun 6enkos ocTpoit Gasbl BOCnaneHus.

Mpy WMHTpanepuTOHeaNbHOM BBEAEHUM KOHBIOMMPOBAHHOMO C
nonumepom 61okatopa p38 MAPK nponcxoamT He TONbKO CHUMKEHME
YPOBHSA MPOTEO/IUTUYECKMX MPOLLECCOB, OTYETNMBO BbIPAXKEHHOE B
BUAE [OCTaTOYHO HU3KUX /1A PAcnpOCTPaHEHHOTO BOCMAUTENbHOTO
npoLecca 3HaYeHM KOHLEHTPALMM HU3KOMOIEKYIAPHBIX MPOTEUHOB
B TKaHM NeYeHM B paHHME CPOKM, HO U CHUMKEHME NPOAYKLIMK anbby-
MMWHOB renaToLMTamM B CPOK 10 3 CYTOK Noc/ie pa3BUTUA THOMHOTO
npouecca. BavaHne npenapata Ha cuHTe3 anbbyMMHOB, KOTOPOroO
He Habnoganu B paHee NPOBEAEHHBIX UCCNEL0BAHMAX NPU NOKab-
HbIX NOBPEXAEHNAX OPIOLLMHDBI, perncTpupyeTca Ha poHe coueTaHuA
Takux GaKTOPOB, KaK BbIPaXKEHHOE PACMpPOCTPAHEHHOE MOpaXKeHue
6ptoLLMHDBI, NPYU KOTOPOM HapyluaeTcA eé 6apbepHas GYHKLWMA, U Ko-
POTKOM BPEMEHU MO/YBbIBEAEHNA a/lbOYyMUHOB Y MENKMX TPbI3YHOB.
Tem He MmeHee, HecmoTpA Ha T1/2 anbbyMUHOB Y Ntofei B cpesHEM B
10 pa3 6onee ganTeNbHOE B CPAaBHEHUM C MeHee YeM 2 CYTOK Y KpbIC,
3TOT aKT JO/MKEH CTaTb 06BEKTOM BHMMaHMA NPU OLEHKe napame-
TpoB 6€30MaCHOCTM B KIMHUYECKUX UCCNE0BAHUAX NPK PacnpocTpa-
HEHHOM FHOMHOM NEPUTOHUTE Y NtoAEN.

sufficient. By the end of the first week, the level of low molec-
ular weight proteins in the liver becomes higher than normal,
although the amplitude of this increase is less than in the con-
trol group. The elevated levels of LMWP in the control group
suggested a more significant toxic burden from proteolysis by-
products.

CONCLUSION

Experimental peritonitis causes proteolysis activation,
which significantly increases the level of LMWP, mainly in the
liver, receiving blood from most abdominal organs. This increase
occurs throughout the study without affecting the purulent in-
flammatory process. Additionally, in experimental peritonitis,
there is an increase in the total serum protein level, indicating
increased production and accumulation of acute-phase pro-
teins, along with a constant concentration of albumin.

When a p38 MAPK inhibitor embedded in microparticles
is administered intraperitoneally, there is a decrease in the lev-
el of proteolytic processes, leading to low concentrations of
LMWP in liver tissue during the early stages of the inflammatory
process. Additionally, there is a decrease in the albumin produc-
tion by hepatocytes for up to 3 days after developing a purulent
process. The Seroguard® influence on albumin synthesis, not
reported in previous studies with local damage to the peritone-
um, is observed in the settings of severe widespread damage to
the peritoneum, impairing its barrier function and a short half-
life of albumin in small rodents. Although the half-life of albu-
min in humans is, on average, 10 times longer compared to less
than 2 days in rats, this should be considered when evaluating
safety parameters in clinical trials for diffuse purulent peritonitis
in humans.

Considering the role of proteolysis in systemic disorders
and multiple organ failure in extensive injuries, a decrease in
proteolysis in the abdominal organs when using Seroguard® can
significantly improve the treatment of systemic complications in
diffuse purulent processes in the abdominal cavity.
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