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ABSTRACT

Background.

Thestudyoftheeffectivenessof the probiotic-absorption drugs "Dilaxil” and "Sorbelact”
inthetreatmentofcatswithsepsiswascarriedout. The effectiveness of sepsis treatment was
monitored by comparing the available immunological parameters (T-general; T-helpers; T-
suppressors; IRI; 0-cells; PN; PI; B-general; CIX-general; CIX-large; CIX-medium; CIX-
small; IL-1a, IL-6, IL-8 and TNF-a) of blood.

Objective.To analyzes the dynamics of the immunological parameters of the blood of
cats in the control of the effectiveness of the treatment of sepsis.

Methods.

48 cats with sepsis were divided into groups B1, B2 and B3 with the envelope method,
according as they come into the veterinary clinic. Affected cats were the same sex, age and
have the same time from since the emergence of the disease to arriving atveterinary clinic.
Theyalsohavethesame causes and development of disease, the severity and expression of the
pathological process. Cats with sepsis were treated with various regimens; its effectiveness
was evaluated based on immunological studies.

Results.

Probiotic-sorption drugs "Dilaxil» and" Sorbelact» in the intensivecomplex treatment of

cats with sepsis, have a positive effect on the course of the inflammatory process, and on
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individual links of the pathogenetic process. It results in the healing process of the primary
purulent focus, microflora, intoxication, and overall clinical improvement. This is indicated by a
decrease in the average time of appearance of granulations by 6.19 days, the average time of
wound healing of primary foci by 9.91 days, as well as acceleration in the time of overall
clinical improvement by 5.78 days when compared with animals of group B1.

Conclusion.

The use of probiotic-sorption drugs in the complex treatment of surgical infections in
animals, particularly in cats, is an evolutionarily justified approach, which requires further
study in order to determine the indications for widespread use in surgical practice.

Keywords: surgical infection, sepsis, cats, immunity, probiotics.

Abbreviations:MC — microbial cell; IRl — immunoregulatory index; CIX — circulating
immune complex; Pl — phagocytic index; PN — phagocytic number; IL — interleukin; TNF —

tumor necrosis factor.

Inthecircumstancesof increasing global deurbanization and de-globalization, the tasks
set by veterinary medicine are optimization of veterinary services, reduction of animal
morbidity and mortality, due to effective prevention and improvement of measures to combat
various pathologies. These aims play a crucial role both in improving the quality of life of
animals, and in preserving the health of the entire human population as a whole [1-7].

Recently, the problem of the formation of poor-quality microbiocenosis in various
forms of surgical infection, which arise due to a decrease in the therapeutic effectiveness of
traditional medicines due to their uncontrolled and unsystematic use, has become more and
more urgent. This, in turn, led to an increase in the resistance of pathogens of surgical
infection to them, the appearance of pathogenicity and an increase in virulence in
microorganisms, the emergence of new mutational forms of bacteria. The colonization by
individual representatives of conditionally pathogenic microorganisms of various biotopes of
the organism that are not characteristic of their existence has also increased. The role of
conditionally pathogenic bacteria in the formation of microbiocenosis of various body
biotopes in purulent-inflammatory diseases of varying severity is poorly understood [8].
Therefore, improving the methods of diagnosis, prevention and treatment of cats with sepsis
is an urgent problem, and its solution will increase the effectiveness of the fight against
surgical infections in this type of animal.

Sepsis is a severe purulent-inflammatory process that occurs when pathogenic

microorganisms and their toxins spread through the blood or lymphatic channel from the
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primary purulent focus to other organs and tissues of the body, accompanied by a severe
clinical course and the development of infectious multiple organ deficiency [9, 10]. The state
of natural detoxification systems (liver function), disorders of systemic and regional blood
flow, and microcirculation disorders play an essential role in the pathogenesis of sepsis.
Progressive disruption of immunological protection and violation of the barrier function of the
intestinal wall leads to an increase in the phenomenon of translocation of bacteria and toxins
through the damaged intestinal wall into the bloodstream, additional activation of
inflammatory cytokines and the progression of inflammatory manifestations, the development
of multiple organ dysfunction syndromes [11-18]. Individual researchers [19] show that
patients who died from sepsis have a significant depletion of the number of T-helpers and T-
suppressors. The authors argue that monitoring the immune response in sepsis, which
involves counting T-cell subtypes, is a potential biomarker for predicting the clinical outcome
of the disease.

The use of sorbents as application materials in the treatment of wounds and purulent
soft tissue lesions has been known for a long time. Several thousand years ago in Egypt used
the "soot from the walls above the hearths". Charcoal and the ashes of burnt bones in those
distant times were applied to wounds to clean them and stimulate healing [20-25]. Recently,
there has been an accelerated development of high technologies using nanoparticles of certain
chemicals in various fields of scientific and economic activity. The large area of the active
surface formed by nanoparticles, with their ultra-small size, determines several important
physical and chemical properties. Currently, sorption drugs alone or in combination with
additional methods of treatment are used in almost all areas of medicine — surgery, therapy,
oncology, cardiology, pulmonology, and infectious diseases [26-34].

The essence of application sorption is the separation of toxic metabolites, microbial
cells and bacterial toxins from wounds and purulent cavities in direct contact with the surface
of the sorbent. The hydrophilic silicon-containing sorbent silicon dioxide (SiO2) has several
advantages over other sorbents): low toxicity, no destruction of the histological structures of
internal organs. In addition, it is not absorbed through the mucous membranes and it is rather
cheap. In many ways, the widespread use of silicon dioxide is determined by the ability to set
specific properties by modifying the structural structure of this compound. Chemical
modification of the surface of silicon dioxide allows the formation of particles with an almost
perfect spherical shape and an extremely diverse surface — from 50 to 380 m2 per 1 g of the
substance. Such unique properties explain the rather wide possibilities of using these
materials in biomedicine and biotechnology [35-44].
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In recent years, probioticshave been widely used for the prevention and treatment of
infectious diseases. Probiotics are bacterial preparations from live microbial cultures. Their
use causes an increase in the body's resistance, favorable metabolic changes, as well as an
antagonistic effect on the microflora harmful to the animal. Probiotics do not cause adverse
reactions, have no contraindications to use, and have a positive effect on the microbiocenosis
of the microorganism [45-49].

At the same time, in practical medicine, probiotic drugs are still used only for the
correction of dysbiosis and the fight against acute and chronic intestinal infections. The
development and use of probiotic drugs for the correction of microbiocenosis in surgical
infections, including sepsis, is still poorly understood. Based on the above, the correction of
microbiocenosis in sepsis with the help of the probiotic-sorption compounds obtained by us,
as well as the assessment of their effectiveness, is an urgent area for research.

MATERIALSANDMETHODS

Type of study:retrospective, clinical.

Theobject of the study: cats with sepsis, as they are admitted to veterinary clinics in
Moscow.

EthicsStatement

The cats housing, experiments and manipulations over them carried out in accordance
with legislation and international bioethical standards, regulations IV of the European
Convention "About protection of vertebrate animals used for experimental and other scientific
purposes™ (ETS 123), legislative documents of the Russian Federation to conduct experiments
on animals, and they were approved by the ethics Committee of the Department of veterinary
medicine of RUDN (Protocol MI IACUC No. 1811).

Probiotic-sorption of the drug "Drexel” is suitable for local treatment of purulent
wounds. At the same time, one gram of the drug contains production strains of L. acidophilus
No. 24 and L. rhamnosus No. 26, each 2.5 billion cubic meters, respectively, which are
immobilized on a sorbent silicon dioxide (SiO2). Probiotic-sorption of the drug "Sorbelact™ is
suitablefor the correction of dysbiotic disorders of the intestinal tract. At the same time, one
gram of the drug contains production strains of L. plantarum "Victoria” No. 22 and L.
acidophilus No. 24 for 2.5 billion cubic meters, respectively, which are immobilized on a
sorbent-silicon dioxide (Si02) [47].

Animal subjects and study design.

The effectiveness of probiotic-sorption drugs «Dilaxil "and" Sorbelact «was studied in

complex therapy on a model of sepsis in cats. The animals diagnosed with sepsis were further

http://annalsofrscb.ro 10898



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 4, 2021, Pages. 10895 - 10913
Received 05 March 2021; Accepted 01 April 2021.

divided into groups B1, B2 and B3 by the envelope method. The groups formed from cats
with sepsis were homogeneous both by sex and age, the terms of admission to veterinary
clinics from the moment of the disease, and the causes of the disease, the severity of the
course and the expressiveness of the pathological process.

Treatment regimens for cats with sepsis are shown in Table 1.

Tablel: Treatment regimen for cats with sepsis (n=48)

Animal Treatment regimens
groups
Treatment of the Surgical treatment of the purulent focus.
primary purulent | Sanitation of cavities with 1 % solution of dioxidine;
Control . “ »
roup (B,) focus or ointment “Levomekol
group (B1), . . Antibacterial therapy.
n=12 General intensive e
care Detoxification therapy
(rehydration therapy)
Treatment of the Surgical treatment of the purulent focus.
1 primary purulent | Sanitization of cavities with 1 % aqueous suspension
experimental focus of Si02; or application of silicon dioxide
group : . Antibacterial therapy.
(By), n=17 Generacl alrr;tenswe Detoxification therapy
(rehydration + sorption therapy)
Surgical treatment of the purulent focus.
Treatment of the - £ caviti i 0
2 primary purulent Sanitization of cavities with a 1 % aqueous
. suspension of the drug “Dilaxil”; or application of the
experimental focus . i e
probiotic-sorption drug “Dilaxil
group (Bs), . .
N . . Antibacterial therapy.
n=19 General intensive e
care Detoxification therapy
(rehydration + probiotic-sorption therapy)

In animals of all experimental groups, therapeutic measures had two directions. They
are treatment of the primary purulent focus and general intensive care. Surgical treatment of
the primary purulent focus consisted in dissecting the tissues, opening the purulent cavities,
pockets and creating free access to all areas of the wound. The last one represents a necessary
element for carrying out a full-fledged surgical treatment. During the operation, the purulent
exudate was carefully evacuated, non-viable tissues were excised, and the exudate was
allowed to flow freely (wound drainage).

Animals of all experimental groups with abdominal sepsis underwent extensive
laparotomy, evacuation of purulent exudate, sanitation of the abdominal cavity, suturing of
the laparotomy wound and suturing of tubular PVC drains. Through these drains, the
abdominal cavity was sanitized 2 times a day for cats of group B1 with 1 % solution of
dioxidine, animals of group with B2-1 % aqueous suspension of silicon dioxide, and animals

of group B3 with 1 % aqueous suspension of the drug "Dilaxil".
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General intensive care in all experimental groups included antibacterial therapy and
detoxification therapy. Antibacterial therapy was carried out in 2 stages. The first stage is
empirical administration of a combination of broad-spectrum antimicrobial drugs. The second
stage is continuation or change of the antibiotic therapy regimen based on bacteriological
studies, taking into account the antibiotic sensitivity of the isolated microflora. At stage 1,
ceftriaxone, cephalosporin of the third generation (intramuscularly at a dose of 75-100 mg/kg
once a day for 5-7 days) was prescribed in combination with metronidazole (at a dose of 7-10
mg/kg intravenously, drip once a day for 5 days). At stage 2, 17 (35.4 %) of the sick animals
needed to replace the antibiotic therapy regimen, taking into account the determination of the
sensitivity of the microflora isolated from the primary focus to antibiotics. At the same time,
15 (31.2 %) cats with sepsis were treated with cephalosporin IV generation cefepime
(intramuscularly at a dose of 50 mg/kg 2 times a day for 5-7 days) in combination with
metronidazole, and 2 (4.2 %) animals with extremely severe abdominal sepsis (in patients
with postoperative peritonitis) were treated with gatifloxacin (intravenously at a dose of 15-20
mg/kg in dilution with 0.9% sodium chloride in a dilution of 1:10, 1 time a day for 5 days) in
combination with metronidazole.

The main route of administration of antibiotics was the parenteral (subcutaneous vein
of the forearm) route of administration. In animals, B1-B3 experimental groups rehydration
therapy was intravenous drip of sodium chloride 0.9% in the dose of 10 ml/kg + 5% glucose
solution at a dose of 10 ml/kg + of rheosorbilact at a dose of 5 ml/kg + report at a dose of 2.5
ml/kg. In addition, the animals of group B2 were treated with sorption (oral administration of
silicon dioxide 2 times a day), and the cats of group B3 with probiotic-sorption (oral
administration of probiotic-sorption drug "Sorbelact” 2 times a day) therapy.

For microbiological studies in cats of groups B1-B3, peripheral blood was collected
before the start of treatment, as well as on the 5th day of therapy. Qualitative and quantitative
microbiological studies were also carried out from samples of purulent exudate taken from the
primary purulent foci of cats with sepsis. In addition, the contents of the rectum were
collected from cats of groups B1, B2 and B3 before the start of treatment, as well as on days 7
and 14 for the quantitative determination of microorganisms, as well as blood for

immunological studies and the study of the cytokine profile.

Statistic analysis.
The obtained research results were processed statistically and presented in the form of

tables. All calculations were made on a personal computer using the statistical program
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STATISTICA 7.0 (StatSoft, USA). The normality of the distribution was checked by the
Shapiro-Wilks test. In the case of normal distribution, the differences between the groups
were analyzed by an unpaired Student's t-test; otherwise the Mann-Whitney test was used.
The probability of differences was considered statistically significant at p<0.05.
RESULTSANDDISCUSSION

During analyzing the distribution of cats with sepsis by etiological factors, sepsis was
found to be often occurred as a result of the development of peritonitis in cats (29 cats, 60.4 %)
and osteomyelitis (10 cats, 20.8 %) animals out of the total number of cases.

It should be noted that the causes of abdominal sepsis were uterine ruptures with
pyometra (13 cats, 44.9 %), postoperative peritonitis ( 9 cats, 31.0%), perforation of the hollow
organ as a result of penetrating wounds (5 cats, 17.2%), as well as foreign bodies of the intestine
—in two (6.9%) cases out of the total number of cats with peritonitis (29 cats, 100.0%) animals.
Osteomyelitis in cats occurred as a complication in poorly performed osteosynthesis — 8 (80.0
%) and in bone fractures — in two (20.0 %) animals out of the total number of cases. Phlegmon
— 6 (12.5 %) and purulent arthritis — 2 (4.2 %) animals were registered much less frequently in
cats with sepsis. In one (2.1 %) animal, the etiology of sepsis has not been established.

The effectiveness of treatment in cats of experimental groups with sepsis is presented in
Table 2.

Table2: Effectiveness of treatment of cats with sepsis (n=48)

Animal groups

1 2
Treatment evaluation criteria Control experimental | experimental
group (B1),
n=12 group (By), group(Bs),
n=17 n=19
Need for repeated necrectomies,
_ abs. number (%) 3 (25.0) 2 (11.7) 1(5.3)
3 Average time of appearance of
3 granulations, days 11.7140.56 8.23+0.30 5.52+0.21
Average wound healing time, days | 22.14+0.40 16.07+0.26 14.23+0.21
Overall clinical improvement, days | 14.42+0.57 12.00+0.25 8.64+0.17
— | Isolation of hemoculture on the 5th
g day of treatment, abs. number (%) 7(58.3) 6(35.3) 4(21.0)
Number of complications,
o abs. number (%) 7 (58.3) 5(29.4) 3 (15.7)
Mortality rate, abs. number ( %) 5 (41.6) 4 (23.5) 2 (10.5)

These tables show that the most effective treatment of sepsis was in cats of group B3,
as indicated by a decrease in the average time of appearance of granulations by 6.19 days, the

average time of wound healing of primary foci by 9.91 days, as well as an acceleration of the
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overall clinical improvement by 5.78 days when compared with animals of group B1. When

repeated sampling of peripheral blood on the 5th day of treatment for adequate bacteriological

monitoring of the effectiveness of the proposed therapeutic measures, it was found that

isolation of microbial hemocultures was recorded: in cats B1 —in 7 (58.3 %), in cats B2 —in 6
(35.3%), and in cats B3 group — only in 4 (21.0%) of the total number of animals. It should be

noted that the animals of group B3 also had the lowest mortality rate, namely, two (10.5 %)

animals out of the total number of sick cats. The animals of this group also had the lowest

number of postseptic complications, namely, only 3 (15.7 %) of the total number of animals

with sepsis in the group.

The dynamics of indicators of the cellular link of the immunity of cats with sepsis in

the course of treatment is presented in Table 3.

Table3: Dynamics of indicators of the cellular link of the immunity of cats

http://annalsofrscb.ro

) During treatment
Indicators caTse?;t:hi/ 2) E Before treatment 7 days 14 days
%] n M+m n M+m n M+m
B, 7 14.00+0.81 | 4 | 12.25+1.10** | 4 | 25.00+1.29**
= % 36.14+0.55 | B, | 10 15.00+0.77 | 7 | 19.71+0.83*** | 7 | 24.71+£1.01***
E B; | 11 14.81+0.78 | 9 | 25.66+1.01*** | 9 | 34.66+1.04***
"9’7 B, 7 0.88+0.11 4 0.80+0.19 4 1.37+0.14
= Gl/l 0.83+0.08 | B, | 10 0.78+0.06 7 | 1.85+0.20%** | 7 0.95+0.11*
B; | 11 0.61+0.06 9 0.63+0.07 9 0.73+0.07
B, 7 4,14+0.45 4 1.50+0.64** | 4 | 12.00+£0.91**
%) % 24.71+053 | B, | 10 4,90+0.37 7 | 9.57+0.71*** | 7 | 14.00+0.69***
E. B; | 11 5.09+0.39 9 | 15.4441.17*** | 9 | 23.88+1.25***
2 B, 7 0.25+0.04 4 0.10+0.04* 4 0.70+0.13*
~ G/l 0.56+0.05 | B, | 10 0.23+0.03 7 | 0.87+0.11*** | 7 0.57+0.06**
B; | 11 0.18+0.02 9 | 0.38+0.05*** | 9 | 0.53+0.05***
. B, 7 9.85+0.45 4 10.75+0.47 4 13.00+1.77
§ % 11.42+055 | B, 10 10.10+0.67 7 10.14+0.93 7 10.71+0.68
o B; | 11 9.72+0.78 9 10.22+0.61 9 10.77+0.46
§ B, 7 0.62+0.07 4 0.70+0.15 4 0.67+0.11
£ G/l 0.29+0.03 | B, | 10 0.57+0.05 7 | 0.98+0.12*** | 7 0.38+0.04**
B; | 11 0.42+0.06 9 0.24+0.02** | 9 0.20+0.02**
B, 7 0.41+0.03 4 0.13+0.05* 4 1.01+0.25
IRI 2.24+0.14 | B, | 10 0.50+0.06 7 1.05+0.21*%* | 7 | 1.34+0.11***
B; | 11 0.58+0.09 9 | 1.61+0.24*** | 9 | 2.27+0.20*%**
B; 7 78.85+1.38 4 81.75+£1.43 4 | 64.25+1.79**
. % 49.35+0.65 | B, 10 76.60+1.25 7 | 67.42+1.34*** | 7 | 60.57+£1.21***
5 B; | 11 77.54+0.83 | 9 | 62.44+0.80*** | 9 | 50.22+0.87***
o‘-’ B, 7 5.10+0.71 4 5.27+1.16 4 3.70+0.62
G/l 1.14+0.11 | B, | 10 4,07+0.29 7 | 6.44£0.54*** | 7 | 2.35+0.19***
B; | 11 3.30+0.45 9 1.61+0.15** | 9 1.05+0.09**
B, 7 1.28+0.42 4 1.00+0.40 4 2.00+0.41
PN, units 2.21+0.18 | B, | 10 1.20+0.29 7 2.00+0.30 7 2.28+0.28
B; | 11 1.00+0.30 9 1.88+0.20 9 2.66+0.23
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B, | 7 20.71+2.02 | 4 | 16.25#2.39* | 4 | 47.50+3.22**
Pl, % 62.85+1.79 | B, | 10 | 22.00+1.69 | 7 | 35.71+2.76*** | 7 | 41.4242.10***

B; | 11 | 21.36%2.03 | 9 | 42.77+1.88*** | 9 | 71.114+2.46***

Notes: *** —p<0,001, ** —p<0,01, * —p<0,05 compared with animals before
treatment.

Obtained data shows that on 7 day, further negative changes in the indicators of the
cellular link of immunity were observed in the blood serum during generally accepted
treatment of cats with sepsis (scheme B1). Thus, in animals treated according to the Bl
scheme, on the 7th day of observation, there was a significant (p<0.01) decrease in T-total
cells and subpopulations of T-helper cells by 1.1 and 2.8 times, respectively. It should be
noted that due to the decrease in T-helper cells in animals of this group, there was a
significant (p<0.05) decrease in the IRI index by 3.1 times (from 0.41+0.03 to 0.13+0.05
units). In addition, during the clinical manifestation of the purulent-inflammatory process on 7
day, the functional activity of neutrophils decreased in cats treated according to the Bl
scheme, which was manifested in a significant (p<0.05) decrease in the total number of
phagocytic cells by 1.3 times (from 20.71+2.02 to 16.25+2.39 %). The most positive changes
in the indicators of the cellular link of immunity were observed in animals treated according
to the B3 scheme. So, on the 7th day of therapy in the serum of cats of this group there was a
highly significant increase (p<0.001) phagocytic index at 2.0 times, the T-cells in common at
1.7 times, T helper at 3.0 times, and, consequently, the growth rate of IRI at 2.8 times, but
also significant (p<0.001) reduction of O-cells in 1.2 times.

The effectiveness of the use of probiotic-sorption drugs "Dilaxil™ and "Sorbelact” in
the complex treatment of cats with sepsis is confirmed by comparing the serum level of
indicators of cellular immunity with similar indicators of animals of groups B1 and B2.
Therefore, on the 7th day of observation in the group of animals treated according to the B3
scheme, there was a highly significant (p<0.001) increase in the content of T-total
lymphocytes by 2.1 times, T-helper cells by 10.3 times, and the Pl by 2.6 time in the blood
serum. The growth (p<0.01) of the IRI index by 12.4 times, as well as a significant (p<0.001)
decrease in the number of 0-cells by 1.3 times compared with similar indicators of cats treated
according to the B1 scheme were also noted. On the 14th day of observation there was a
further positive dynamics of changes in the cellular link of immunity compared with the
indicators of cats treated according to the generally accepted scheme in the group of animals
treated with probiotic-sorption compounds.

The dynamics of the humoral immunity of cats with sepsis in the treatment process are
reflected in table 4. The data presented in the table show that the treatment of animals
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suffering from sepsis according to the scheme B1 leadsto further adverse changes in the

indices of humoral immunity of the blood serum on the 7th day of observation.

Table4: Dynamics of indicators of humoral immunity of cats

Healthy e Before During treatment
Indicators cats (n=14) % treatment 7 days 14 days
» | n M+m n M+m n M+m
B, | 7| 714059 | 4 6.00+£0.40* 4 10.75£0.85
= % 1450+0.50 | B, | 10 | 8.40+0.56 | 7 | 12.85+0.59*** | 7 | 14.71+0.60***
e B; |11 | 7.63+0.38 | 9 | 11.88+0.77*** | 9 | 15.11+0.53***
%’v B; | 7 | 042+0.05 | 4 0.40+0.09 4 0.57+0.07
M G/ 0.35+0.04 | B, |10 | 0.41+0.04 | 7 | 1.21+0.13*** | 7 | 0.57+0.06**
B; | 11| 0.30+0.04 | 9 0.32+0.05 9 0.32+0.03
B, | 7| 271042 | 4 1.75+0.47 4 6.50+0.64*
large 1.92+0.26 | B, | 10 | 2.60+£0.40 | 7 | 8.00+£0.61*** | 7 | 9.85+0.51***
B; | 11| 4.45+0.43 | 9 | 8.33£0.37*** | 9 6.11+0.58*
B, | 7 | 17.14+0.73 | 4 | 18.25+0.75** | 4 14.5040.64
£ | medium | 3.71x0.28 | B, | 10 | 17.60+0.76 | 7 | 21.00+£1.17*** | 7 15.42+1.90
5 B; | 11| 17.36£0.63 | 9 | 12.33£1.54* | 9 | 5.77+0.46***
X B, | 7 | 37.85£1.99 | 4 | 41.00+2.12** | 4 | 14.50+2.90*
) small 5.35+0.30 | B, | 10 | 38.50+2.29 | 7 | 20.14+3.23** | 7 | 10.57+2.10***
B; | 11| 36.27£1.63 | 9 | 12.00+£0.98*** | 9 | 4.00+0.33***
B, | 7 | 57.71£2.14 | 4 | 61.00+2.16* | 4 | 35.50+2.90*
general | 11.00+0.63 | B, | 10 | 58.70+2.26 | 7 49.14+3.50 7 | 35.85+3.18**
B; | 11 | 58.09+1.90 | 9 | 32.66+1.75*** | 9 | 15.88+0.63***

A significant (p<0.05) decrease in B-total cells by 1.2 times and a significant (p<0.05)
increase in total CIX by 1.1 times, which occurred due to a significant (p<0.01) increase in the
most pathogenic medium and smallmolecular fractions by 1.1 and 1.1 times, respectively,
were determined. The most positive changes in the indicators of the humoral link of the
immunity of cats with sepsis were noted during their treatment according to the B3 scheme.
Therefore, on the 7th day of observation a highly reliable (p<0.001) increase in B-total cells
by 1.6 times and large-molecular C1X by 1.9 times was notedin the blood serum of cats of this
group. Mentioned increase occurred against the background of a significant (p<0.001)
decrease in the total CIXby 1.8 times, which occurred due to a significant decrease in the
medium-molecular (p<0.05) and small-molecular (p<0.001) fractions by 1.4 and 3.0 times,
respectively.

The effectiveness of complex treatment of cats with sepsis using probiotic-sorption
drugs is confirmed by comparing the level of humoral immunity indicators in the blood serum
of animals with similar indicators in animals of groups B1 and B2. Therefore, on the 7th day
of observation in the group of animals treated according to the B3 scheme, a significant

decrease (p<0.001) in the content of total and small-molecular CIX was noted in the blood
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serum by 1.9 and 3.4 times, respectively. A 1.5-fold decrease (p<0.05) in the average
molecular weight CIX, as well as a significant increase in B-total lymphocytes and large
molecular weight CIX by 2.0 and 4.8 times, respectively, compared with similar indicators in
cats treated according to the B1 scheme, were determined.

On the 14th day of observation in the group of animals treated according to the
scheme v3, the positive dynamics of changes in humoral immunity were noted. These changes
were accompanied by highly significant (p<0.001) reduction in serum levels of total, medium,
and smallmolecule CIX by 2.2, 2.5 and 3.6 times, respectively, and significant (p<0.01)
increase in total cells in 1.4 times in comparison with indicators of the cats treated according
to the scheme BL1.

The dynamics of changes in proinflammatory cytokines in cats during the treatment of

sepsis is shown in Table 5.

Table5: Dynamics of proinflammatory cytokines in the blood of cats with sepsis

© Before During treatment
Indicators caie?r:t:hi;) é treatment 7 days 14 days

»n | n M+m n M+m n M+m
L-lo By | 7 | 27.55+3.23 | 4 | 38.72+1.50*** | 4 | 8.80+0.44***
0g /mI’ 4.94+0.60 | B, | 10 | 24.47+2.48 | 7 | 11.2741.11*** | 7 | 5.88+0.75***

Bz | 11 | 23.00£1.94 | 9 | 5.75+0.49*** | 9 | 3.94+0.26***
IL-6 By | 7 | 48.65+6.01 | 4 | 60.00+4.87** | 4| 39.35+5.09
0g /m'I 17.32£1.98 | B, | 10 | 44.5343.13 | 7 | 33.32+1.25*** | 7 | 23.94+1.53***

Bs | 11 | 43.62+3.86 | 9 | 27.42+0.98*** | 9 | 17.00+£0.50***
IL-8 By | 7 | 52.848.27 |4 | 63.25+8.61* |4 | 30.42+3.61
pg/m’I 8.23+0.85 | B, | 10 | 43.9745.20 | 7 | 31.70+0.95** | 7 | 18.47+0.74***

Bs | 11 | 40.12+4.47 | 9 | 25.984+0.89*** | 9 | 18.81+0.69***
TNF-q By | 7 | 37.51+4.41 | 4 | 65.47+451** | 4| 19.30+1.50*
pg/ml ’ 3.63+0.52 | B, | 10 | 41.23+5.21 | 7 | 23.55+0.70*** | 7 | 9.28+0.66***

B; | 11 | 35.99+4.27 | 9 | 15.82+0.65*** | 9 | 5.68+0.58***

Obtained data show that cats with sepsis, at the stages of their treatment with different
schemes, have significant differences in the dynamics of changes in the levels of pro-
inflammatory interleukins. Therefore, against the background of standard intensive care in
cats from group Bl on day 7, a significant increase in IL-1o was observed by 1.4 times
(p<0.001), IL-6 — by 1.2 times (p<0.01), IL-8 — by 1.2 times (p<0.05) and TNF-a — by 1.7
times (p<0.01) compared with the indicators before treatment. During the complex therapy of
sepsis in cats of group B2 on the 7th day of observation, a significant decrease in the levels of
IL-1a by 2.2 times (p<0.001), IL-6 — by 1.3 times (p<0.001), IL-8 — by 1.4 times (p<0.01) and
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TNF-o — by 1.7 times (p<0.001) compared with the initial data were observed. When
probiotic-sorption compounds were used in animals of group B3 on day 7, a highly reliable
(p<0.001) decrease in IL-la levels was observed in their blood by 4.0 times — from
23.00+1.94 to 5.75£0.49 pg/ml, IL-6 by 1.6 times — from 43.62+3.86 to 27.42+0.98 pg/ml,
IL-8 by 1.5 times — from 40.12+4.47 to 25.98+0.89 pg/ml and TNF-a by 2.3 times — from
35.99+4.27 to 15.82+0.65 pg/ml compared with the indicators before treatment. A sharp
decrease in these markers on the 7th day of treatment of cats with sepsis indicates that
bacterial invasion has stopped in the animal body and there is no incentive for further
hyperproduction of pro-inflammatory cytokines.

Comparing the levels of proinflammatory interleukins in animals of groups B2 and B3
on the 7th day of observation shows certain differences. Thus, in cats of the B3 group, a
significant decrease in the levels of IL-1a was recorded — by 2.0 times (p<0.001), IL-6 — by
1.2 times (p<0.01), IL-8 — by 1.2 times (p<0.001) and TNF-a — by 1.5 times (p<0.001)
compared with the indicators of animals from the B2 group. The obtained differences clearly
indicate the effectiveness of the use of probiotic-sorption drugs in the complex treatment of
cats with sepsis compared with the use of a silicon dioxide sorbent.

CONCLUSION

Consequently, probiotic-sorption drugs "Dilaxil" and "Sorbelact” during
intensivecomplex therapy in cats suffering from sepsis have a positive influence on the course
of the inflammatory process as a whole and for each of the pathogenetic process including the
process of healing primary purulent focus, flora, intoxication. These processes are indicated
by the decrease in the meantime of appearance of granulation at 6.19 days, the average time
of wound healing primary foci 9.91 days, and also acceleration of the overall clinical
improvement at 5.78 days compared to animals of group B1. From our point of view, the use
of probiotic-sorption drugs "Dilaxil" and "Sorbelact" in the complex treatment of surgical
infections represents an evolutionarily justified approach, which requires further study in

order to determine the indications for widespread use in surgical practice.
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