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Summary. Znamerovsky S. G., Savytskyi I. V., Dzygal O. F. DYNAMICS OF
BIOCHEMICAL MARKERS IN THE PATHOGENESIS OF EXPERIMENTAL BILE
PERTONITIS. - Odessa National Medical University. Biliary peritonitis (BP), which is a severe
disease of the abdominal cavity in severity, prognosis and mortality rate depends on endogenous
intoxication Systemic Inflammatory Reaction Syndrome (SIRS) is considered in surgical practice
as a non-specific response to injury. The study was performed on 180 Wistar rats weighing 180-
200 g. The animals were divided into 4 groups. As a result of the conducted researches it is proved
that the level of leukocytes is an important diagnostic test in the pathogenesis of experimental
peritonitis. When studying the dynamics of leukocyte levels on the first and third days of the
experiment, its increase is noted against the background of experimental biliary peritonitis. The
results of the 4th group indicate a decrease in this indicator against the background of the proposed
method of remediation and are closer to the values of the norm in comparison with the 3rd group.
On the 7th day of the experiment, data on the normalization of this marker in the 4th group were
obtained.

Key words: biliary peritonitis, model, sanitation of abdominal cavity, leukocytes,
correction.

Pedgepar. 3namepoBckuit C. I'., CaBunkuii U. B., [zuran A. ®. JUHAMHKA
BUOXUMHNYECKHUX MAPKEPOB B ITATOT'EHE3E JOKCIHEPUMEHTAJIBHOI'O
KEJYHOI'O HNEPUTOHUTA. — Ooecckuii HayuoHanbHwill MeOQUYUHCKUU YHUBEPCUME.
Kemunstit neputonur (KII) - Tspkenoe 3abosieBaHMeM OpIOMIHOW MOJIOCTH, HCXOJ KOTOPOTO
3aBHUCHUT OT CTENEHH SHAOT€HHON MHTOKCUKAUH. CHHAPOM CUCTEMHON BOCHAIUTENBHON peaKiuu
(CC3P) B Xxupypruueckoil IpakTHKE paccMaTpUBAETCsl KaK HecHeUU(pHIECKU OTBET OpraHu3Ma
Ha noBpexjeHue. Mccnenosanue BoinoiaHeHo Ha 180 kpoicax nunuu Buctap Becom 180-200 r.
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XKuBoTHple OBUIM pa3znencHbl Ha 4 rpynmbl. Jloka3aHO, YTO YpOBEHb JIEHKOLUTOB SIBIISETCS
BO)XHBIM MATHOCTUYECKHMM TECTOM B IIATOTGHE3€ SKCHEPHUMEHTAIBHOTO MEpPUTOHHUTA. llpm
UCCIIEJIOBAaHNN TMHAMHUKH yPOBHS JIEMKOIMTOB Ha | M 3 CYTKM JKCIIEPHMEHTAa, OTMEUYACTCS €€
MOBBIIIEHNE Ha (POHE IKCIIEPUMEHTAIBHOTO JKEJIYHOTO IEepUTOHUTA. Pe3ynbraTel 4 - i TpymIsl
CBHJIETEJILCTBYIOT O CHW)KEHHH JTAaHHOTO IT0Ka3arelsi Ha (oHe MpeIoKeHHOro crocoba caHaliuu
1 OoJIbIIe MPUOIIKAIOTCS K 3HAYSHUSIM HOPMBI 110 CPAaBHEHHIO C TPEThUM rpynmoi. Ha 7-e cyTku
9KCIEpUMEHTa OBbUIN MOJyYEHBI IJaHHbIE O HOpMaJIM3alluK JaHHOTO MapKepa B 4-i rpymre.

KaloueBble cJjioBa: S>KENYHBIH NEPUTOHUT, MOJENb, CaHALWs OpPIOUIHOW ITOJOCTH,
JIEUKOIUTHI, KOPPEKIIHS.

Pedpepar. JUHAMIKA BIOXIMIYHUX MAPKEPIB Y IIATOI'EHE3I
EKCIIEPUMEHTAJIBHOI'O KOBYHOI'O NMEPUTOHITY. Xosunuii nepuronit (XKII),
AKAH € BaXKUM 3aXBOPIOBAHHSAM YEPEBHOI MOPOXXHUHM IO CTYNEHIO Ba)KKOCTi, MPOTHO3Y 1
BiZICOTKY JIETAJIFHOCTI, 3aJICKUTh BiJl €HIOTEHHOI iHTOKCHKamii. CHHIPOM CHCTEMHOI 3amajbHOi
peakii (CC3P) y xipypriuHiif IpakTHII pO3TIIAIA€ThCS K HecTeudidHa BiAMIOBIAb OpraHi3My Ha
nommkokeHHs. Jocmipkenns BukoHano Ha 180 mrypax ninii Bictap Baroro 180-200 r. TBapunu
Oynu posnoaineHi Ha 4 rpynu. B pesynprari mpoBeNeHHX NOCIHIIKEHb JOBEAEHO, IO PiBEHb
JICWKOLIUTIB € BaXJIMBUM JiarHOCTUYHHM TECTOM Y MaTOr€He31 eKCIIePUMEHTAIBHOTO MIEPUTOHITY.
[lpu nocnmimkeHHI OUHAMIKK DIBHIOJICHKOIMTIB Ha MeEpUly Ta TPeTIo J00y eKCIepUMEHTY
BIIMIYa€TbCSl #Oro miABMIIEHHS Ha (OHI EKCHEePHUMEHTAIFHOTO JKOBYHOTO IEPUTOHITY.
Pesynpratu 4-1 Tpynu cBiA4aTh MPO 3HWKEHHS JAHOTO TOKa3HWKa Ha (DOHI 3alpOIOHOBAHOTO
cnoco0y caHarii i Oibe HaOIKAIOThCA 10 3HAYeHb HOPMH B MOPIBHAHHI 3 3-10 rpynoto. Ha 7-
My 00y eKCIIepMEeHTY OyIIi OTpHMaHi aHi Mpo HOpMalli3aIlilo JaHOTO Mapkepa y 4-i rpymi.

KarouoBi ciaoBa: >XKOBUHMI TIEPUTOHIT, MOJENb, CaHAIis YEPEBHOI ITOPOXHUHH,
JTEHKOINTH, KOPEKIIis.

Introduction. Bile peritonitis (BP), which is a severe abdominal disease in terms of
severity, prognosis and mortality rate depends on endogenous intoxication [1]. Therefore, an
important element of comprehensive treatment of biliary peritonitis is the effective rehabilitation
of the abdominal cavity [2-4].

One of the effective ways to treat peritonitis, as noted, is the method of indirect
electrochemical oxidation. Its use allows to reproduce the detoxification function of cytochrome P-
450 of liver hepatocytes and bactericidal function of the enzyme myeloperoxidase of neutrophilic
granulocytes [5]. Decamethoxine has also proven to be an effective means of detoxification
therapy [6].

A number of studies have proven the effectiveness of hyaluronic acid as a prevention of
adhesive disease [7]. Based on the above, our study was based on the task to analyze the
effectiveness of the complex effect of sodium hypochlorite and decamethoxine in combination
with hyaluronic acid on the pathogenetic links of experimental biliary peritonitis.

The aim: to determine the main pathophysiological mechanisms of changes in the number
of leukocytes in experimental biliary peritonitis and pathogenetic substantiation of methods of
correction of the pathology under study.

Materials and methods: The study was conducted on 180 Wistar rats, the average weight
of which was 180-200 grams.

The animals were divided into 4 groups:

1st group - intact (20 animals).

2nd group - rats, which simulated biliary peritonitis without further correction (80 animals).

In the 3rd group rats correction of simulated biliary peritonitis was performed by
rehabilitating the abdominal cavity with a solution of chlorhexidine bigluconate (0.02% solution),
followed by the use of standard antibiotic therapy (40 animals).

In the 4" group rats simulated biliary peritonitis was corrected using a combined scheme of
rehabilitation of the abdominal cavity.

1st remediation - 0.04% solution of sodium hypochlorite, 12 hours after the second
injection of bile (Tereshchenko O. A. et al., 2001).

2nd remediation - a mixture consisting of a combination of decamethoxine (10 mg / 50 ml
solution), sodium hyaluronate (250 mg / 50 ml solution) and succinate buffer - 6 hours after the
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first remediation (40 animals).

Bile peritonitis was modeled according to E. A. Petrosyan’s and V. 1. Sergienko’s scheme
(2001): animals were injected intramuscularly with a sterile 10% solution of calcium chloride (1.0
ml / 100 g of animal weight), which created a focus of aseptic inflammation. Then, after 72 hours,
a layered incision of soft tissues 2.5 cm long was performed under local infiltrative anesthesia
(using 20 ml of 0.25% solution of novocaine) from the xiphoid process of the sternum along the
white line of the abdomen. The rectus muscles were pulled to the sides. A puncture of the
abdominal cavity was performed with a thick blunt needle, through which a conductor was
inserted. Then the needle was removed and a catheter 8 cm long was inserted into the abdominal
cavity through a conductor. 0.33 ml / 100 g of animal weight with an interval of 12 hours was
injected twice intrauterinely through the catheter [8]. After the first injection, a rubber stopper was
put on the catheter pavilion and the edges of the wound were sutured. The next injection was
performed through a catheter, piercing the plug with a needle. It is known that eight hours after the
first intraperitoneal injection of bile, the simulated peritonitis is aseptic. After 24 hours, it becomes
bacterial, due to the translocation of microorganisms from the intestinal lumen into the abdominal
cavity due to damage to the mucous membrane of the intestinal wall caused by hypoxia [9].

Twenty-four hours after the start of biliary peritonitis simulation, the catheter was removed.
Anesthetized animals of groups 3 and 4 underwent upper median laparotomy and revision of the
abdominal cavity. Inflammatory exudate was removed with an electroaspirator. Carried out the
first rehabilitation of the abdominal cavity (in the 3rd group - chlorhexidine bigluconate 0.02%
solution), in the 4th - 0.04% sodium hypochlorite solution). Then the wound was drained and
sutured in layers (Povylyaeva T. L., 2004).

Animals of the fourth group underwent a two-stage remediation. The second step was
performed by administering a solution consisting of decamethoxine and sodium hyaluronate.
Sanitized as follows: in the ileocecal corner of the abdominal cavity was injected 5 ml of gel
antiseptic solution (Feleshtynsky J. P., Demkovich O. P., Smishchuk V. V., Trilis O. L., 2018).
Animals were anesthetized with sodium thiopental during the manipulations.

Blood sampling from the caudal vein was performed at the end of the 1st, 3rd and 7th days
of modeling the BP.

The research was conducted in accordance with the "Rules of performance of works using
experimental animals", approved by the Order of the Ministry of Health of Ukraine Ne 249 from
01.03.2012 and the Law of Ukraine Ne 3447-1V "On protection of animals from cruel treatment"
(amended 15.12.2009 and 16.10.2012).

Blood sampling from the caudal vein was performed at the end of the 1st, 3rd and 7th days
of modeling the BP.

Determination of the level of leukocytes during a general blood test was performed using
an automated hematology analyzer BC-2800Vet (PRC) using MINDRAY (South Korea) reagents.

The following indicators and methods in the package of statistical analysis SPSS 19.0 were
used as mathematical and statistical methods of processing the results.

Before using parametric, based on the normality of the statistical distribution, methods were
used to verify the studied series of quantitative data for normality using the Shapiro-Wilk's test
(Shapiro-Wilk's W test). Ensuring that the distribution of data in the samples did not differ from
normal, used the parametric Student's t test with Bonferroni correction.

Research results and their discussion

It is known from the literature that the pool of leukocytes is characterized by a strong
autoaggressive potential [10]. In this regard, when decompensating buffer systems of anti-
inflammatory resistance and reducing the functional reserves of organs and systems of the body,
the inflammatory process goes beyond the protective reaction and inflammation leads to the
development of systemic damage [10, 11].

A number of scientists note that the leukocyte formula is characterized by entropy [12, 13],
which is considered as an integral characteristic of the leukocyte ratio [10].

The data obtained during our study confirm the information [10, 14] on the increase in the
level of leukocytes on the background of simulated biliary peritonitis (Fig. 1-3). This is due to the
fact that the systemic nature of the inflammatory process, which is associated with the
development of peritonitis, leads to the mobilization of bone marrow reserve and parietal pool of
peripheral blood neutrophils in response to endogenous intoxication [10].
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Fig.1. Leukocyte dynamics in experimental biliary peritonitis and its correction on the 1st
day of the study.
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Fig.2. Leukocyte dynamics in experimental biliary peritonitis and its correction on the 3rd
day of the study
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Fig.3. Leukocyte dynamics in experimental biliary peritonitis and its correction on the 7th
day of the study
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It is also noted that the increase in white blood cell count is a reflection of the severity of
the inflammatory process. The combination of high LIl and leukocytosis indicates the intensity of
compensatory detoxification mechanisms [10, 14].

Systemic inflammatory reaction syndrome (SIRS), which underlies the development of
peritonitis [15, 16], is associated with the spread of the inflammatory process from the primary
focus of localization, entry into the bloodstream of proinflammatory mediators, impaired
permeability of cell membranes and the development of multiorgan failure [14]. It is noted that the
list of parameters on which the diagnosis of SIRSs is based, includes a change in the number of
blood leukocytes and an increase in the content of rod-shaped forms [17].

It is also indicated that the main factor that leads to an increase in the leukocyte intoxication
index is the relative content of rod-shaped neutrophils [8].

The results obtained during the experimental study indicate a significant increase in the
number of leukocytes on the first day in all groups with simulated biliary peritonitis. At the same
time already at this stage the positive influence of correction of the investigated pathology is
shown. In the third and fourth groups, the level of the studied indicator is lower than in the group
in which the BP was not adjusted. It is noteworthy that the use of sodium hypochlorite,
decamethoxine and hyaluronic acid has a more pronounced positive effect: in group 4 (correction
of pathology in which this method was performed) the least pronounced manifestations of
systemic inflammatory reaction (Fig. 1).

On the third day of the study in the second group, whose animals were not corrected
simulated pathology, found a more pronounced increase in the number of leukocytes, which
indicates a critical activation of the inflammatory process. As for the third and fourth groups, the
trend detected on the first day remains. The data obtained from the analysis of the number of
leukocytes indicate that the two-stage rehabilitation proposed by us is more effective in
comparison with antibiotic therapy and rehabilitation with chlorhexidine (Fig. 2).

Rats of the second group did not live to the seventh day of the experiment. The results of
the number of leukocytes of the third group at this stage of the study are close to those of the
fourth group, but the effectiveness of correction in the 4th remains more pronounced (Fig. 3).

Conclusions:

1. As a result of the researches conducted it is proved that the level of leukocytes is an
important diagnostic test in the pathogenesis of experimental peritonitis.

2. When studying the dynamics of leukocyte levels on the first and third days of the
experiment, its increase is noted against the background of experimental biliary peritonitis.

3. The results of the 4th group indicate a decrease in this indicator against the background
of the proposed method of remediation and are closer to the values of the norm in comparison with
the 3rd group.

4. On the 7th day of the experiment, data on the normalization of this marker in the 4th
group were obtained.
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