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Pesmome. [TaToreHe3 BocnaauTeIbHBIX 3a00JIEBaHII KUIIICYHUKA 1O KOHIIA HE U3yYeH, a UCIIOJIb3yeMbIe
cpelicTBa Teparuy UMeloT mododyHbIe 3 (HeKThl, OrpaHUYMBAIOIIE UX TPUMEHEHME.

Llenpio TaHHOTO MCCIEA0BaHMS SIBISIETCS] MPOBEACHUE KIMHUKO-UMMYHOJIOTMUECKOro aHaim3a a¢hdex-
TUBHOCTH TIPpUMEHEHUsT BUTaMruHa D, B cocTaBe OpUTHMHAIBHBIX PEKTATBHBIX CYITIIO3UTOPUEB TIPU IKCIIEPH-
MeHTaJlbHOM KoJiute (DK).

OK monenupoBain okcazosoHoM. OpUTUHAIBHBIE CYITIO3UTOpUM ¢ BuTamMuHoMm D, B 3-i1 rpymre, u
5-ACK B 4-ii rpynme IpuMeHsUIN per rectum. KIIMHUKY olleHUBaIM 110 mkajie Disease activity index. B ouare
MOBpeXAEeHUs TOJICTOM KUIIKM oTipeaessyiv akcrpeccuto MPO u TNFa, conepxkanue HelATpoduIoB, TUM-
(OLIUTOB, 303MHO(PUIOB, THCTUOLIMTOB, MJIa3MOLMTOB, (PUOPOOJIACTOB, SI3BEHHBIN AedeKT, tissue damage
index. MccanegoBaHue NpoOBOAWIN Ha 2-€, 4-€ 1 6-€ CYTKH.

ITpu DK Ha Bce cytku noseitraetcsa DAI, B ouare moBpexaenus ysennuubaercss MPO u TNFa, duk-
cUpyeTcs SI3BeHHBIN medeKT, HeiTpodmiIpbHO-TMMdonuTapHas MHGUIETpannsd, yeanmausaetcs TDI. [pnu
cpaBHEeHUU MOPGHOMETPUUECKHUX TTAPAaMETPOB 30HbI ajibTepaiiuu npu DK B ycI0BUSIX TPUMEHEHUST BUTAMUHA
D, B ottnume ot npuMmeHeHus 5-ACK BBISIBICHO Ha 2-€ CYyTKM CHUKEHME KOJIUYeCTBa TUMGMOIIMTOB, YBEIU-
yeHue ¢GubdpobaacTOB, HA 4-€ CYTKM yMEHbIIeHMEe KOJIMYECTBa MJ1a3MOLIMTOB U yBeJandyeHue (prudpoo1acTos,
Ha 6-¢ CyTKM yBeJWYeHHUEe KOJTMYECTBA TMCTUOUTOB U (hruGpobaactoB. uameTp si3BeHHOTro nedeKTa U MH-
nekc TDI He UMEIOT 3HAYMMBIX pa3Induii Mexay cpaBHUBaeMbiMU rpymnnamu. [1pu cpaBHeHnn 3 bekTrB-
HOCTU IIpuMeHeHus1 ButamuHa D, B otiimuue ot npumeHeHus ¢ 5-ACK conepxanue MPO Bellie Ha 6-¢

cytku, conepxxkanue TNFo — Ha 4-e cyTKu.
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IMTpu DK 3(hbdexThl MpUMEHEHUSI PEKTAIBHBIX CYIIITO3UTOPUEB C BUTAMUHOM D; Ha KIMHUYECKUE TIPU-
3HaKU, pa3Mep si3BeHHoTo nedekra, comepxkanrue MPO u TNFo B ouare moBpexXXaeHUs COTTOCTaBUMBI € 3()-
(hextamu OT TIpUMEHEHUsT peKTaTbHbIX cymnmo3utopueB ¢ 50 mr 5-ACK; 6ojiee BbIpakeHbl B OTHOIIIEHUU
JTUHAMWKU KJIETOYHOTO COCTaBa oyara MoBpeKAEHUS TOJICTON KUIIIKU.

Karouesvie crosa: sxcnepumenmanvholii koaum, eumamur D;, undexc akmuenocmu 6oae3nu, MPO, TNFo., S-amunocasuyunosas
Kucaoma
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Abstract. The pathogenesis of inflammatory bowel diseases has not been fully studied, and the therapies
used have side effects that limit their use.

The purpose of this study is to conduct a clinical and immunological analysis of the effectiveness of vitamin
D, in the original rectal suppositories in experimental colitis (EC).

EC was modeled with oxazolone. Original suppositories with vitamin D, in group 3 and 5-ASA in group 4
were used per rectum. The clinic was evaluated on the Disease activity index scale. The expression of MPO and
TNFa, the content of neutrophils, lymphocytes, eosinophils, histiocytes, plasmocytes, fibroblasts, ulcerative
defect, tissue damage index were determined in the focus of colon injury. The study was carried out on days 2,
4 and 6.

With EC, DALI increases for the entire day, MPO and TNFa increase in the lesion, ulcerative defect is
fixed, neutrophil-lymphocytic infiltration increases, and TDI increases. When comparing the morphometric
parameters of the alteration zone in EC under the conditions of vitamin D; use, in contrast to the use of 5-ASA,
a decrease in the number of lymphocytes, an increase in fibroblasts was revealed on day 2, a decrease in the
number of plasmocytes and an increase in fibroblasts on day 4, an increase in the number of histiocytes and
fibroblasts on day 6. The diameter of the ulcerative defect and the TDI index have no significant differences
between the compared groups. When comparing the effectiveness of vitamin D;, in contrast to the use of 5-ASA,
the MPO content is higher on day 6; the TNFa content is higher on day 4.

In EC, the effects of using rectal suppositories with vitamin D; on clinical signs, the size of the ulcerative
defect, the content of MPO and TNFa in the lesion are comparable to the effects of using rectal suppositories
with 50 mg of 5-ASA; more pronounced with respect to the dynamics of the cellular composition of the lesion
of the colon.

Keywords: experimental colitis, vitamin D;, disease activity index, MPO, TNFo, 5-aminosalicylic acid

of pre-retirement age (the second age peak is 50-60
years old) and the associated temporary or complete
disability [5]. In recent years, there has been a tenden-
cy in a number of countries to increase the incidence
of IBD in childhood and among people over 65 years

Introduction

Inflammatory bowel disease (IBD) is a long—term,
chronic, inflammatory-destructive and progressive le-
sion of the gastrointestinal tract that occurs under the
influence of trigger factors on a genetically predispo-

sed organism, which requires constant therapy during
exacerbation and maintenance therapy in remission.
The urgency of the problem is caused by the
defeat of IBD of young, able-bodied people (the
first age peak is 20-30 years old), as well as people

of age [7]. The severity of IBD is determined by severe
complications: intestinal (toxic megacolon, massive
bleeding, perforation of the intestinal wall, colorectal
cancer) and extra-intestinal (anemia, arthritis, sac-
roiliitis, hepatitis, cirrhosis of the liver, gangrenous
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pyoderma, iritis, uveitis, episcleritis, thrombosis,
etc.) [5].

In the pathogenesis of IBD, both Th2-dependent
reactions involving IgM, IgG, and Thl-dependent
reactions with increased production of IL-8,
TNFa, etc. are important in the destruction of the
intestinal wall. cytokines, activation of chemotaxis,
absorption, killing activity of neutrophils, monocytes/
macrophages, production of reactive oxygen spe-
cies (ROS) and nitrogen. These changes at the
morphological level lead to damage to the distal
parts of the colon, destruction of intestinal crypts,
hyperplasia of goblet cells, ulceration in the mucous
membrane, fibrosis, which is clinically manifested by
tenesmus, changes in stool consistency, admixture
of blood in feces, body weight deficiency, and other
symptoms, including intestinal and extra-intestinal
complications [6].

IBD requires constant pharmacocorrection and
lifelong administration of medications to maintain
remission, many of which (derivatives of 5-ami-
nosalicylic acid, glucocorticosteroids, immunosup-
pressors, genetically engineered biological drugs)
have severe side effects, which reduces compliance
in patients, leads to intolerance and ineffectiveness
of therapy in at least 30% of patients [14]. Vitamin
D,, which has pleiotropic properties, including
antioxidant, anti-inflammatory, immunomodulatory,
etc., is of particular interest as a new therapeutic
agent [13]. The use of vitamin D, in multiple sclerosis
and psoriasis limits the severity of the inflammatory
process and clinical manifestations due to an increase
in IL-10 production and the amount of Treg in the
blood, a change in the Th1/Th2 balance towards a
Th2-dependent immune response [6]. In rheumatoid
arthritis, vitamin D, inhibits Th17 activity and 1L-17
production [1].

These facts are a prerequisite for the use of vitamin
D, in IBD [4]. At the moment, there are no dosage
forms with vitamin D, in the Russian Federation for
local use per rectum, taking into account the impact
on the focus of inflammation and the damaged area
of the colon in IBD. We have developed original
rectal suppositories with vitamin D, based on a 10%
aqueous solution of vitamin D, (Patent 20.05.2019).
We have previously demonstrated that vitamin D,
in the original rectal suppositories in experimental
colitis (EC) has a local antioxidant effect by limiting
the formation of POL and OMB products; a systemic
immunotropic effect by reducing the number of
neutrophils, restoring the absorption and HCT-
reducing activity of neutrophils, reducing the number
of lymphocytes, including CD3* and CD45RA",
reducing the concentration of IgM, IgG, IL-6 and
IL-8 [8]. We believe that the systemic immunotropic

effects of vitamin D, in the composition of the original
rectal suppositoriesin EC are due to its local protective
effect in the focus of damage to the colon.

The aim of the study was a clinical and immu-
nological analysis of the effectiveness of vitamin D,
in the original rectal suppositories in experimental
colitis.

Materials and methods

The study was performed on mature male rats
weighing 220-230 g of the Wistar line obtained from
the federal state budgetary institution “Nursery of
Laboratory Animals “Rappolovo” (SIC “Kurchatov
Institute” — PLZH “Rappolovo”), under supervision
in the experimental biological clinic of the Federal
State Educational Institution of the Ministry of
Health of the Russian Federation in compliance
with the rules of good laboratory practice (order of
the Ministry of Health of the Russian Federation
No. 199n of 01.04.2016), Directive 2010/63/EU of
the European Parliament and of the Council on the
protection of animals used for scientific purposes,
with free access to food and water, on a standard diet.
The organization of the study was approved by the
Ethics Committee of the South Ural State Medical
University, Protocol No. 11 of 27.12.2017, Protocol
No. 3 of 14.03.2022.

Using simple randomization, 70 animals were
divided into groups: I-1 (n = 7) — intact control, 1I-1
(n = 21) — animals with experimental colitis (EC),
III-I (n = 21) — animals with EC under conditions
of rectal administration of vitamin D; every 12 hours
before withdrawal from the experiment on day 6, IV
(n=21) —animals with EC, under conditions of rectal
use of S-aminosalicylic acid (5-ASA) every 12 hours
before withdrawal from the experiment on day 6.

EC was modeled by two-stage application of a 3%
alcohol solution of oxazolone (4-ethoxymethylene-
2-phenyl-2-oxazoline-5-oh). At the first stage,
cutaneous sensitization was carried out by applying
675 ul/kg to the interscapular area, at the second —
rectal injection of 675 ul/kg into the colon to a depth
of 8 cm [8].

The animals were removed from the experiment
according to the recommendations under the
influence of anesthesia with the drug “Zoletil 100”
(INN: tiletamine hydrochloride) (Virbac Sante
Animale; France) at a dose of 20 mg/kg.

EC verification was carried out by assessing the
clinical picture and morphology of the lesion site
in the colon. Suppositories with vitamin D; were
prepared on the basis of a 10% aqueous solution
of vitamin D,, a mixture of polyethylene glycols
with different molecular weights, emulsifier T-2,
cremophore RH-40 and coliphore were used as
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auxiliary substances. The vitamin D, content in each
suppository was 1500 IU [9]. Rectal suppositories
containing 50 mg of 5-ASA were prepared on the basis
of rectal suppositories “Salofalk” (INN: Mesalazine,
“Doctor Falk Pharma GmbH”, Germany). The size
and shape of the suppositories corresponded to the
structural features of the distal colon of rats, the final
weight of each suppository was 300 mg. The studies
were carried out on days 2, 4 and 6.

To assess the clinical status, a Disease activity
index (DAI) adapted for rats was used, including
such indicators as body weight, stool consistency
and blood admixture in feces [10]. The calculation of
indicators on a 5-point scale from 0 to 4 was carried
out daily, the maximum possible value of DAI was 12.
Fragments of the distal part of the colon were fixed in
a 10% neutral formalin solution; serial sections were
stained with hematoxylin and eosin. The expression
of myeloperoxidase (MPO) and TNFa in the colon
mucosa was evaluated by immunohistochemical
method using sets of rat-specific antibodies (“Cloud.
Clon. Corp.”, China) and highly adhesive glasses with
a positively charged surface (Super Frost Plus); the
result was expressed in units/mm?. The formulation of
the reaction was carried out in the immunohistostai-
ner “Bench Mark XT” (Ventana, USA) in complian-
ce with the protocol of the study. The “Ultra VIEW
Universal DAB” system (Ventana, USA) and a
complex of secondary antibodies and chromogen
were used for visualization. In ten randomly selected
fields of view on the microscope “Leica DMRXA”
(Germany), at an increase of x400, the numbers of
neutrophils (NF), lymphocytes (LC), eosinophils
(EF), histiocytes (HZ), plasma cells (PC), fibroblasts
(FB) were calculated by 1 mm?, at an increase of
x100, the diameter of the ulcer was determined
defect (in microns). Morphometry was performed
using the ImageScope M program (Russia). Colon
tissue damage was assessed on a scale from 0 to 6
with determination of the relative area of damage,
intestinal wall thickness, angiogenesis, loss of goblet

TABLE 1. CLINICAL PICTURE IN EC, Me (Q, ,5-Q,;:) [MIN-MAX]

cells, severity of leukocyte infiltration and calculation
of tissue damage index (tissue damage index, TDI).

Statistical processing of the results was carried
out using the IBM SPSS Statistics 19 program. The
characteristics of the samples are presented in the
format “Me (Q,,5-Q,-5) [Min-Max]”, where Me is
the median, Q,,s and Q,,5 are the values of the lower
and upper quartile, respectively, Min is the minimum
value of the sample, and Max is the maximum. The
significance of the differences between the groups was
assessed using the criteria of Kruskal—Wallis, Mann—
Whitney.

Results and discussion

With EC on the 2™ day of observation, a body
weight deficit is detected, defecation increases, the
consistency of feces changes to liquid, the admixture
of blood is determined both with a benzidine test and
visually. Animals spend less time grooming, and fewer
approaches to food and water are recorded. On the 4"
and 6™ days, the clinical signs become heavier. The
DAI index increases significantly on days 2, 4 and 6,
its value is 6 days higher (p > 0.01), compared with
days 4 and 2 (Table 1).

On the 2™ day of EC, during histological exa-
mination of the colon wall, ulcers are detected in
the lesion, the bottom of which is located in its own
plate of the mucosa and in the superficial parts of the
submucosal layer, there is also cellular infiltration
with edema of the interstitial tissue, venous and
capillary fullness, the crypt epithelium in a state of
protein dystrophy (Figure 1A, see 3™ page of cover).
On the 4™ day of EC, ulcerative defects, swelling of
the interstitial tissue, fullness with leukostasis and
leukodiapedesis, plasma impregnation and swelling
of the vascular walls, stroma infiltration persisted
(Figure 2A, see 3" page of cover). In the depth of
ulcerative defects, the proliferation of preserved
cambial cells of the intestinal glands. On the 6™
day of EC, ulcerative defects with cellular detritus,
edema and loosening of the interstitial tissue, vascular

Group 1 Group 2 EC Group 3 EC + VD, Group 4 EC + 5-ASA

Indicator | Intact | 2ndgay | 4" day | 6" day | 2 day | 4t"day | 6" day | 2 day | 4% day | 6" day
n=7) | n=7) [ n=7) | mn=7) | n=7) | n=7) | n=7) | n=7) | (n=7) | (n=7)

8.00 9.00 12.00 6.00 5.00 5.00 6.00 5.00 5.00

3.00- | (7.00- | (12.00- | 6.00- | (5.00- | (5.00- | (5.00- | (5.00- | (3.00-

DAL o4 o 8.00) | 11.00) | 1200) | 6.00) | 6.00) | 500 | 6.00 | 6.00) | 5.00)
; €. U, (3.00- | [6.00- | [800- | [5.00- | (5.00- | [3.00- | [5.00- | [5.00- | [3.00-
10.00] | 11.00] | 12.00] | 800] | 600 | 500 | 600 | 800 | 5.00]

* * * * * # * # * * # * # & &&

Note. *, statistically significant (p < 0.05) differences with group 1;

#, with group 2, %, with group 3; &, with group 4 on day 2; &, with

group 4 for 4 days. EC, experimental colitis; VD,, vitamin D;; 5-ASA, 5-aminosalicylic acid.
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fullness are visible (Figure 3A, see 3" page of cover).
Between the infiltration sites, proliferation of young
fusiform fibroblasts and the initial phenomena
of neoangiogenesis are visible, with pronounced
epithelization along the edges of ulcerative defects.

Morphometric assessment of the cellular com-
position of the infiltrate in the focus of colon injury
allowed us to establish that on the 2"¢, 4" and 6™ days
of EC, the content of neutrophils (NF), lymphocy-
tes (LC), eosinophils (EO), plasmocytes (PC), his-
tiocytes (HC) and fibroblasts (FB), the area of the
ulcerative defect and TDI significantly increases
(Table 2). In the dynamics of EC, the number of NF
is less for 4 days (p < 0.01) than for 2 days, and for 6
days less (p < 0.01) than for 2 days; the number of LC
is greater for 6 days (p < 0.01) than for 2 and 4 days;
the number of EF, HZ and PC on the 4" and 6™ days
is more (p < 0.01) than on the 2" day; the amount of
FB on the 4™ day is more (p < 0.01) than on the 2"
day, on the 6™ day more (p < 0.01) than on the 2™ and
4™ days. The area of the ulcerative defect is larger on
days 4 and 6 (p < 0.01) than on day 2. As can be seen,
the maximum severity of quantitative representation
in the NF focus was recorded on day 2, EF, HZ, PC
and FB — on day 2 and 4, LC — on day 6 EC.

The content of MPO and TNFa in the colon tissue
increases on the 2", 4" and 6™ days of the experiment.
In the dynamics of EC, the MPO content is 6 days
lower than on days 2 and 4; the TNFa. content is 6 days
lower than on days 2 and 4 of the experimental study.
The maximum content of MPO and TNFa in the
colon in EC is noted on the 2" day of the experiment.

Under conditions of local application of vitamin
D, in EC, a change in the clinical picture in animals
is observed. Animals become more active, approaches
to food and water increase, animals devote time
to grooming. Body weight does not decrease, fecal
masses are denser, blood in fecal masses is determined
only in a benzidine sample. DAI significantly dec-
reases on days 4 and 6 (Table 1). In the dynamics of
the study, the values of DAI for the entire day have
no differences. DAI on days 2, 4 and 6 significantly
differs from DAL in the group of intact animals, which
indicates only a partial recovery of the indicator.

In EC, under the conditions of vitamin D; use,
during histological examination of the colon wall in
the lesion on day 2, ulcerative defects were recorded
in the own plate of the mucous membrane and the
submucosal layer with venous and capillary fullness,
the mucous membrane is moderately edematous,
the crypts are shortened, expanded, their epithelium
is in a state of granular dystrophy (Figure 1B, see 3™
page of cover). On day 4, completely epithelized areas
of replacement of ulcerative defects of the mucous
membrane with the initial formation of intestinal

glands and crypts, focal infiltration by granulocytes,
proliferation of young fibroblasts were revealed
(Figure 2B, see 3™ page of cover). On day 6, complete
epithelialization of ulcerative defects, focal infiltration
and extensive fields of proliferating fibroblasts, newly
formed connective tissue fibers and vessels in large
quantities are observed (Figure 3B, see 3™ page of
cover).

Morphometric assessment of the cellular com-
position of the infiltrate in the focus of colon damage
in EC with the use of vitamin D, allowed us to
establish that on day 2 the number of NP, LC, EF and
PC significantly decreases, and the number of HZ
and FB increases. On day 4, the number of NF, LC,
EF and PC significantly decreases, and the number
of FB increases. On day 6, the number of NF, LC,
EF and PC significantly decreases, and the number
of HZ and FB increases. On days 2, 4 and 6, the area
of ulcerative lesions decreases; on days 4 and 6, TDI
decreases (Table 2). All morphometric parameters
during the whole day of the experiment did not reach
the values of the group of intact animals; they were
partially restored. In the dynamics of EC, the number
of EF and HZ is greater for 4 days (p < 0.01) than for
2 days, for 6 days more (p < 0.01) than for 2 days, the
number of FB is greater for 4 days (p < 0.01) than for
2 days, for 6 days more (p < 0.01), than on the 4" and
27 days. TDI on the 4™ and 6" days is less (p < 0.01)
than on the 2" day. All morphometric parameters
during the whole day of the experiment did not reach
the values of the group of intact animals, they were
partially restored.

Against the background of the use of vitamin D,
in EC, on the 4" and 6™ days of the experiment, the
concentrations of TNFo and MPO in the homogenate
of'the zone of alteration of the colon mucosa decrease,
not reaching values in the group of intact animals
(Table 3). In dynamics, MPO expression is 4 days less
(p <0.01) than on day 2, 6 days less (p < 0.01) than on
day 4 and 2; TNFa expression is 6 days less (p < 0.01)
than on day 4 and 2.

Against the background of the use of 5-ASA in
EC, its well-known anti-inflammatory properties
were recorded. Animals willingly engage in mutual
grooming, approaches to food and water are becoming
more frequent. On days 2, 4 and 6, the DAI index
decreases: body weight stabilizes, animals become
more active, diarrhea is replaced by feces, and blood
in feces is determined only in a benzidine sample.
In the dynamics of EC, the DAI parameter is 6 days
lower (p < 0.01) than on the 2™ and 4™ days of the
experiment.

The DAI parameter in the group of animals under
the conditions of use of 5-ASA and in the group of
animals under the conditions of use of vitamin D,
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has no statistically significant differences on the 2",
4% and 6™ days of observation, which indicates the
comparability of the effects of vitamin D; and 5-ASA
with respect to clinical signs of EC (Table 1).

The clinical picture of EC in the conditions of
5-ASK application is reflected in the morphology of
the alteration zone. On day 2, ulcerative defects are
located in the superficial parts of the submucosal
and the proper plate of the mucous membrane of
the colon wall, infiltration in the projection of the
defect, protein dystrophy of the glands (Figure 1C,
see 3" page of cover). On day 4, defects are more often
found in the own plate of the mucosa, newly formed
connective tissue fibers, signs of neoangiogenesis
and epithelization of surface defects are revealed
(Figure 2C, see 3™ page of cover). On day 6, the depth
of defects varies from the superficial to the submucosal
layers, infiltration with an admixture of histiocytes
and plasmocytes was detected in the submucosal layer,
fibrillogenesis, neoangiogenesis, epithelialization and
proliferation of cambial cells of intestinal glands were
recorded (Figure 3C, see 3™ page of cover).

Morphometric analysis of the colon alteration
zone in EC under conditions of local application
with 5-ASA found that on day 2 the number of
neutrophils and plasmocytes decreases, the number
of fibroblasts increases; on day 4 the number of
neutrophils, eosinophils and plasmocytes decreases;
on day 6 — neutrophils, lymphocytes, eosinophils and
plasmocytes (Table 2). The diameter of the ulcerative
defect decreases by 2, 4 and 6 days; the TDI indicator
decreases by 4 and 6 days. When assessing the content
of TNFa and MPO in the cell populations of colon
tissue under conditions of local application of 5-ASA,
it was revealed that these parameters decrease on days
4 and 6 (Table 3). In the dynamics of EC, the content
of MPO and TNFa is 6 days lower than on the 2"¢ and
4t days of the experiment.

So, with EC, in the conditions of using rectal
suppositories with vitamin D,, unlike 5-ASA, the re-
pair of the ulcerative defect is fixed earlier, the cellular
infiltration of the inflammatory focus decreases. When
comparing the morphometric parameters of the colon
alteration zone in EC under the conditions of rectal
suppositories with vitamin D;, in contrast to the use
of 5-ASA, a decrease in the number of lymphocytes,
an increase in the number of fibroblasts was revealed
on day 2, a decrease in the number of plasmocytes and
an increase in the number of fibroblasts on day 4, an
increase in the number of histiocytes and fibroblasts
on day 6. The diameter of the ulcerative defect and
the integral parameter of intestinal tissue damage, the
TDI index, have no significant differences between the
compared groups. When comparing the effectiveness
of rectal suppositories with vitamin D;, in contrast to
the use of rectal suppositories with 5-ASA, the MPO

content is higher on day 6, the TNFa content is higher
on day 4.

Thus, the analysis performed in EC allows us to
talk about the positive effect of the use of original
rectal suppositories with vitamin D5 on clinical ma-
nifestations according to the DAI indicator (sta-
bilization of body weight, change in stool con-
sistency to a more decorated one, absence of rectal
bleeding) and the morphological picture of the lesion
area (reduction of infiltration of the colon wall by
neutrophils, lymphocytes, eosinophils and plas-
mocytes, involved in the alteration of the intestinal
wall, an increase in the number of histiocytes and
fibroblasts — regulators and participants of the repair,
respectively, as well as a decrease in the diameter of
the ulcerative defect, a decrease in the TDI index).

The clinical and morphological picture of colon
lesionsin EC correspondsto changesin IBD in humans
and allows the oxazolone model of colitis to be used
to study the pathogenesis and test the effectiveness of
new therapeutic approaches in IBD [14].

We believe that the results obtained are related
to several mechanisms of action of vitamin D, in
EC. Firstly, the immunotropic effect of vitamin
D, is realized by the action of the active metabolite
of vitamin D, calcitriol on the proliferation and
differentiation of T lymphocytes, a decrease in Thl,
Th17 and an increase in — Treg due to a decrease
in the synthesis of IL-1, IL-2, IL-6, I1L-12, 1L-17,
IFNy and TNFa, increased I1L-10 synthesis. Vitamin
D, inhibits the migration of macrophages and their
release of IL-1, IL-6, IL-8, IL-12, chemotaxis
and accumulation of neutrophils [11]. Vitamin D,
interferes with the expression of TLR, CD40, CDS80,
CD83 and CD86 on the surface of dendritic cells,
reduces their secretion of IL-2 and IFNy, increases
the synthesis of IL-10 [12]. This limits the activity of
the inflammatory process and the alteration of tissues
in the colon [2].

Secondly, vitamin D, accelerates repair in the
focus of colon damage in EC. When interacting
with specific nuclear receptors of colon epithelial
cells (VDR), vitamin D, increases the expression
of vinculin, zonulin, occludin, claudin — proteins
involved in the formation of epithelial cells [12]. An
increase in the number of histiocytes and fibroblasts in
the lesion site indicates the activity of repair proces-
ses in the intestinal wall. In addition, the restriction
of vascular exudative and leukocyte reactions due to
anti-inflammatory and antioxidant effects accelerates
the repair under conditions of vitamin D, use.

Conclusion

Thus, the use of vitamin D5 in EC in the composi-
tion of original rectal suppositories in a total dose of
18,000 IU reduces the severity of clinical signs, the
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representation of cells involved in tissue destruction
in the colon wall, increases the representation of cells
mediating repair, reduces the content of MPO and
TNFa in the colon alteration zone.

The effects of using rectal suppositories with
vitamin D; on clinical signs, the size of the ulce-

rative defect, the content of MPO and TNFa in
the alteration zone are comparable to the effects of
using rectal suppositories with 50 mg of 5-ASA; they
are more pronounced with respect to the dynamics
of the cellular composition of the colon alteration
zone.
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