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Pe3tome. CBoOOmHOpaIuKalbHOE OKHUCICHHE HIPaeT
BO)XHYIO pOJib B IaToreHese sizBeHHoro konura (1K), Ak-
TUBHBIE QopMbl Kuciopona (ADK) szamyckaror nepekuc-
Hoe okucienue aunuaoB (I10JI) ¢ popmupoBanuem mpo-
JIYKTOB OKHUCIIUTENIbHOTO cTpecca. basucHas tepanus SAK
corpoBokaaeTcst modounsiME dpdexkramu U He dPhdhek-
tuBHA y 30% OONBHBIX, B CBSA3H C YeM HEOOXOJMM TIOUCK
HOBBIX TEparneBTHYECKUX MoAX0n0B. Buramun D3 ob6na-
JTaeT aHTHOKCHIAHTHBIM, TPOTHBOBOCIAINTENBHBIM U M-
MYHOMOAYJIUPYIOIINM CBOHCTBaMH, 3(h(heKTHBEH MpH He-
KOTOPBIX AyTOMMMYHHBIX 3a00JIEBaHMSIX, YTO SIBISIETCS
npennockuikoil ans ero npumenenus npu AK. Hensy pa-
06omupr — wuccrenoBaTh BIMAHNE BUTaMuHa D3 B cocrase
PEKTaJIbHBIX CYIIO3UTOPHEB OPUTHHAIBHOIO COCTaBa Ha
conepskanne mpoaykroB [10J1 B cauzncToit 060109Ke TOJI-
CTOTO KMIIIEYHHKa NpU dKkcniepuMenTaibHoM K. Mame-
puansl u memoost. Pabota BermoHeHa Ha 49 KpbIcax Jin-
Huu Wistar, SIK MonenupoBaiu 1ByX3TallHbIM BBEJICHHEM
3% oxca3oioHa, BuTaMuH D3 B cocTaBe peKTaabHBIX CYTI-
MO3UTOPHUEB HA OCHOBE MOJUATUIICHIIIUKONIS TPUMEHSIIN
Kaxaeie 12 gacoB. KnmHMUeckuit craryc ONCHUBAIH 10
mkase Disease activity index (DAI), coneprxanue mpoayK-
toB [IOJI — 3KCTpaKIIMOHHO-CITEKTPO(HOTOMETPUICCKIM
MetonoM. Pezynvmamur. Ycranosneno, uto npu K na 2, 4
u 6 cytku noBeimaercsa DAI, uto accouuupyercs ¢ conep-
JKaHHeM TEePBUYHBIX, BTOPUYHBIX 1 KOHEYHBIX ITPOAYKTOB
TTOJI B renTaHoBO# ¥ M30TTPONAHOIBHON (pa3ax JIUMUIAHO-
TO KCTpaKTa TOMOTCHATa CIIM3UCTOH OOOJIOYKH TOJICTOM
kuiky. PazpaboTrana HoBas iekapcTBeHHas (popma u mpo-
BE/ICH KOMIUIEKC (PapManeBTUKO-TEXHOJIOTHYECKUX HC-
CJIEJIOBAaHUHN PEKTaNbHBIX CYNIO3UTOPUEB OPUTHHAIIBHO-
To cocTaBa, comepkamux 10% BOTHBIN pacTBOpP BUTaAMU-
Ha D3. Ux mpumeHeHue mpu dKcnepuMeHTanbHoM SIK Ha
4 u 6 cyTKM HaOIIOJCHUS TPUBOIUT K CHIDKeHHI0 DAL n
YaCTHYHOMY BOCCTAHOBIICHHUIO COJIEP)KAHUS MEPBHYHBIX,

Abstract. Free radical oxidation plays an important role
inthe pathogenesis ofulcerative colitis (UC). Active oxygen
species (ROS) trigger lipid peroxidation (LPO) with the
formation of oxidative stress products. Basic therapy of
UC is accompanied by side effects and is not effective in
30% of patients, in connection with which it is necessary
to search for new therapeutic approaches. Vitamin D3 has
antioxidant, anti-inflammatory and immunomodulating
properties, is effective in some autoimmune diseases, which
is a prerequisite for its use in UC. The aim of the work
was to study the effect of vitamin D3 in the composition
of rectal suppositories of the original composition on the
content of LPO products in the mucous membrane of
the large intestine in experimental UC. Materials and
methods. Work was performed on 49 Wistar rats; UC was
simulated by two-stage administration of 3% oxazolone;
vitamin D3 was used every 12 hours in the composition of
rectal suppositories based on polyethylene glycol. Clinical
status was assessed using the Disease activity index (DAI)
scale, and the content of lipid peroxidation products was
determined by the extraction-spectrophotometric method.
Results. 1t was established that with UC on day 2, 4,
and 6, DAI rises, which is associated with the content of
primary, secondary, and final LPO products in the heptane
and isopropanol phases of the lipid extract of the colon
mucous membrane homogenate. A new dosage form
was developed and a complex of pharmaceutical and
technological studies of rectal suppositories of the original
composition containing 10% aqueous solution of vitamin
D3 was carried out. Their use in experimental UC on
the 4th and 6th day of observation leads to a decrease in
DAI and a partial restoration of the content of primary,
secondary, and final LPO products in the heptane and
isopropanol phases of the lipid extract of the colon mucous
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BTOPUYHBIX ¥ KOHEYHBIX TIpotykToB [10JI B rentaHoBo# u
M30TPONAaHONILHON (ha3ax JMIIUAHOTO HKCTPAKTa TOMOTe-
HaTa CJIM3UCTON 0OOJIOUKH TOJICTOM KHUIITKH.
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paauKaIbHOE OKUCIICHUE, TIEPEKUCHOE OKUCIICHUE JIUITU-
J0B, BUTaMuH D3, pexTaiabHble CyIIO3UTOPUI

membrane homogenate.
Keywords: ulcerative colitis, free radical oxidation,
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AKTyaJqbHOCTh

S3Bennbiit komut (1K) mpencrasisier coboit XxpoHude-
CKO€ BOCIIAJINTEIhHOE 3a00JIeBaHNe HEM3BECTHOW 3THOIIO-
T'HH, TTATOTeHe3 KOTOPOTO JI0 KOHIA He siceH [1], a nekap-
CTBEHHBIC CPEJICTBA, TAKME KaK TOMMYECKHUE MHTHOHMTO-
pBl BocnasieHust (5-aMUHOCAJIMLIUIATHI), CUCTEMHBIC HH-
rHOUTOPBI BOCTIAJeHHUA (KOPTHKOCTEPOHUAbI) M UMMYHO-
CyTmpeccopsl (a3aTHONPHH, 6-MEepPKAIITOYPHH, METOTPEK-
car, NUKJIOCIIOPUH W MH(IUKCUMAa0) [2], mpuMeHseMbIe
Jutst 0a3MCHOM Teparuu, o0IagaroT PsiioM TOOOYHBIX A(-
(EKTOB: JKeMyT0YHO-KHUILIEYHBIX POSBICHUH (aHOPEKCHS,
TOIIHOTA, PBOTA, OOJIb B AMHracTpajbHON 001acTh); 00-
IIUX CHMIITOMOB (TOJIOBHAsI 0OJIb, JIMXOpaaKa, CIad0CTh,
apTpajTun); TEMATOJIOTHUCCKUX HApyIICHUH (arpaHysio-
LUTO3, TIAHIIUTOTICHHS, aHEMHUs, TeMOPParniecKuii CUH-
JPOM); TIPU3HAKOB MOPaYKeHUSI PENPOLYKTUBHON cepbl 1
JIp.) ¥ HE BCETNa IMO3BOJISIOT JOOUTHCS CTOWKOW peMUC-
cuu. CylecTBeHHBIN Bk B marorene3 SIK BHOCUT Ok-
CHJIATUBHBIA CTPECC, KOTOPBIH MPUBOAUT K HAKOIICHUIO
CBOOOIHBIX PaIUKAJIOB, OONAMAIOMINX TPSIMBIM TOKCHYIC-
CKUM JICHCTBUEM Ha CTEHKy KuuieuHuka [3, 4]. B Hop-
MaJIBHBIX YCJIOBHUSX B CIM3UCTOH 00OJIIOUYKE TOJICTOTO KH-
LIEYHHKA TeHepalus CBOOOAHBIX PaJMKajoOB U YPOBEHb
MIPOAYKTOB MepekncHoro okucnenus aunuaos (I10JI) pe-
TYIIPYeTCsl aKTUBHOCTHIO (DEPMEHTOB AaHTHOKCHJIAHT-
HOH cucTteMbl. K HUM OTHOCATCSI CyNEPOKCUIAUCMYTA3a,
IyTaTHOHTIEpOKCcH a3a, Karanasza u ap. [lpu K 6amanc
PEIOKC-cTaTyca CMEMIAeTCsl B CTOPOHY M30BITOUHOTO 00-
pasoBaHust akTUBHBIX (hopM kuciopona (ADPK) B Toncroit
KHIITKE — TUAPOKCHIIBHOTO pajifKalia, CyliepOKCH-aHNOH
paauKkana, mepeKnuch Bomopoaa u ap. V3sectHo, 4To mpu
SAK yBenuuuBaetcs npoaykuus 1L-8 — MomHoro xemo-
aTTpaKTaHTa, aKTUBATOpa MOMIOTUTENFHON W KHJUIMHIO-
BOH aKTUBHOCTH HEHTPO(HIOB, MOHOLIUTOB, MAaKpO(aros
[5]. Heitrpodunbl reHepupyroT akTUBHBIE (HOPMBI KHC-
JIOpOJia, 4TO, B CBOKO o4epesb, 3amyckaeT I10JI ¢ hopmu-
pOBaHHWEM TIPOTYKTOB OKHCIUTENHLHOTO cTpecca. B cBs-
3 C M3JIOKEHHBIMHU (haKTaMu, U3ydeHHe CBOOOIHOPAH-

Relevance

Ulcerative colitis (UC) is a chronic inflammatory disease
of unknown etiology, the pathogenesis of which is not
completely clear [1], and drugs, such as topical inhibitors
of inflammation (5-aminosalicylates), systemic inhibitors
of inflammation (corticosteroids) and immunosuppressants
(azathioprine, 6-mercaptopurine, methotrexate,
cyclosporine and infliximab) [2] used for basic therapy have
a number of side effects (gastrointestinal manifestations
(anorexia, nausea, vomiting, epigastric pain); general
symptoms mov (headache, fever, weakness, arthralgia);
hematological disorders (agranulocytosis, pancytopenia,
anemia, hemorrhagic syndrome); signs of damage to the
reproductive sphere, etc.) and always allow for permanent
remission. A significant contribution to the pathogenesis
of UC is made by oxidative stress, which leads to the
accumulation of free radicals that have a direct toxic effect
on the intestinal wall [3, 4]. Under normal conditions, the
generation of free radicals and the level of lipid peroxidation
products (LPO) in the mucous membrane of the large
intestine are regulated by the activity of enzymes of the
antioxidant system. These include superoxide dismutase,
glutathione peroxidase, catalase, etc. With UC, the balance
of the redox status shifts toward the excessive formation
of reactive oxygen species (ROS) in the colon — hydroxyl
radical, superoxide anion radical, hydrogen peroxide, etc.
It is known that with UC increased production of IL-8 —
a powerful chemoattractant, an activator of the absorption
and killing activity of neutrophils, monocytes, macrophages
[5]. Neutrophils generate reactive oxygen species, which
in turn triggers lipid peroxidation with the formation of
oxidative stress products. In connection with the stated facts,
the study of free radical oxidation in UC is of scientific and
practical importance. Vitamin D3, which has a pleiotropic
effect, is of interest as an alternative approach; its positive
effect has been described in a number of autoimmune
diseases, such as type I diabetes, rheumatoid arthritis, and
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KaJbHOTO OKucheHus npu K umeer HayyHyIO U IPaKTH-
YEeCKyI0 3HaYMMOCTh. B kauecTBe anpTepHaTUBHOTO MOJ-
XO/Ia MHTEPEC TMpencTaBiseT BUTaMuH D3, ob6iamaromimii
IJICHOTPOITHBIM ACHCTBUEM, €TO TTOJIOKUTEIBHBINA d(h(HEeKT
ObUI OnMcaH IpU psifie ayTOMMMYHHBIX 3a00JeBaHuil, Ta-
kux kak CJI I Tnma, peBMaTOMAHBIN apTPUT U IICOPHA3, YTO
npeanonaraet ero agdexr npu AK [6, 7, 1].

Heanb

HccnenoBats BiusHMEe BUTaMuHAa D3 B cocTaBe pek-
TaIbHBIX CYIMIO3UTOPHEB OPUTHHAIBHOTO COCTaBa Ha CO-
nepxanue npoaykros [1OJI B cimsucroii 0060M09Ke TOM-
CTOTO KHIIIEUHHKA MPHU dKcriepuMeHTanbHoM K.

MarepuaJibl 1 METObI

DKCTHEpUMEHT BBIITOJIHEH Ha 49 KpbIcax JTHHUH
Wistar maccoii 240-250 T B CTaHIapTHBIX YCIOBHUSX
IKCIIEPUMEHTAIILHO-OMOIOTHYECKON KIMHUKK (BUBapHsl)
B COOTBETCTBUHU C MPABMUIAMHU T'YMAaHHOTO OTHOLIEHHS K
YKUBOTHBIM, METOJINYECKHMHU PEKOMEHAALUSIMH TI0 MX BbI-
BEJICHUIO M3 OMBITa W 3BTaHa3uu [8]. XKuBoTHBIE OBLIH
CIIy9aiiHBIM 00pa3oM paszienieHbl Ha Tpymmsl: | (n=7) —
WHTAKTHBIA KOHTpoub; Il (n=21) — xwuBotHbIe ¢ AK; III
(n=21) — xxuBotHbIe ¢ K B ycIOBUSX TPUMEHEHUS KaXK-
Jble 12 4acoB peKTaJbHBIX CYNIO3UTOPHEB C BUTAMHHOM
D3. SIK MonenupoBaiy JBYX3TalTHBIM BBEIEHHEM OKCa30-
noHa («Sigma-aldrichy», USA): Ha mepBoM 3Tare mpoBoIu-
JI HAKOXKHYIO CEHCHOMIN3ALMI0 HAHECEHUEM Ha MEXJIO-
naro4ynyto oonacts 150 Mk 3% ciupToBOro pacTBopa Ok-
ca30JI0Ha, Ha BTOPOM dTare — PEeKTaIbHO Ha TyOuHy 7-8
cMm BBogmin 150 mxi 3% crnupToOBOrO pacTBOpa OKCazo-
moHa [9, 1]. st aHecTe3un UCIOIB30BaJIH TIpernapar «30-
nmetuin-100» («Virbac Sante Animaly, ®panmus) B 103¢
20 mr/kr. Bepudukamuro AK ocymecTBisim ¢ mOMOIIBIO
MOPQOIOTHIECKUX M KIMHUYECKHX MeTomoB. [lis ouen-
KM KIMHUYECKOTO CTaryca MCIOIb30BAIN MOTUPHINPO-
BaHHYIO mikany Disease activity index (DAI) (W.R. Best
1976 r.), amanTUpOBaHHYIO VIS KPBIC, U BKIIOYAIOMIYIO 3
rapameTpa: Macca Tejla, KOHCUCTEHIMS CTyla U HaJu4due
KpoBH B KaJsie. OLEHKY POBOJMIIN Y KaXKI0H KPBICHI eKe-
JTHEBHO 110 4-X OanmnbpHOi mkane ot 0 1o 4, 0anssl cyMMH-
posaiu (Tabnuua 1).

HccnenoBanus npoBonwid Ha 2, 4 u 6 cyrku. Cymmo-
3UTOPHH, COZIEPIKALIUE B KAUECTBE OCHOBHOIO JACHCTBYIO-
LIEr0 BEIIEeCTBAa BOAHBIM pacTBOp BUTaMuHA [l, roToBHIM
Ha OCHOBE MOJMATHIICHIIIMKOIS C Pa3IMYHON MOJICKYIISp-
HOW Maccoil ¢ 100aBIEHHEM B KaueCTBE BCIOMOTaTellb-
HBIX BEUIECTB JJISI COOTBETCTBUS JICKAPCTBEHHON (OPMBI
(bapMareBTUKO-TEXHOJIOTUYECKUM | OnodapmareBTuie-
CKHM TapameTpaM smyisrarop T-2, kpemodop RH-40 u
koimudop. CopepkaHue H30MPONAHOI-PACTBOPUMBIX U
reNTaH-PaCTBOPUMBIX TIEPBUYHBIX (AMEHOBBIX KOHBIO-
raroB (JIK)), BTOpHYHBIX (KETOAMEHOB M CONPSKEHHBIX
tpuenoB (KJIuCT)) u xoneuneix (ocHoBanusi Lludda
(IIO)) mpoxyxroB I1OJI B romorenare ciam3ucToil 000-
JIOYKHM OYara MOBPEKACHUS TOJCTOIO KHIIEYHHMKA OIpe-
JeJSUIN  3KCTPALUOHHO-CIIEKTPO(POTOMETPUYECKIUM  Me-

psoriasis, which suggests its effect in UC [6, 7, 1].

The aim

To study the effect of vitamin D3 in the composition
of rectal suppositories of the original composition on
the content of lipid peroxidation products in the mucous
membrane of the colon in experimental UC.

Materials and methods

The experiment was performed on 49 Wistar rats
weighing 240-250 g under standard conditions of the
experimental biological clinic (vivarium) in accordance
with the rules of humane treatment of animals, guidelines
for their removal from experience and euthanasia [8].
Animals were randomly divided into groups: I (n = 7)
— intact control; II (n = 21) — animals with UC; III (n
= 21) — animals with UC in the conditions of use of
rectal suppositories with vitamin D3 every 12 hours. UC
was simulated by two-stage administration of oxazolone
(Sigma-aldrich, USA): at the first stage, skin cutaneous
sensitization was performed by applying 150 pl of a 3%
alcohol solution of oxazolone to the interscapular region,
and at the second stage, 150 pl of 3% alcohol was injected
rectally to a depth of 7-8 cm oxazolone solution [9, 1].
For anesthesia, the drug Zoetil-100 (Virbac Sante Animal,
France) was used at a dose of 20 mg/kg. Verification of UC
was carried out using morphological and clinical methods.
To assess the clinical status, a modified Disease activity
index (DAI) scale was used (W.R. Best 1976), adapted
for rats, and includes 3 parameters: body weight, stool
consistency, and the presence of blood in the feces. Each
rat was evaluated daily on a 4-point scale from 0 to 4, and
the scores were summarized (Table 1).

Table 1
Disease Activity Index (DAI) Scale
Parameter | Score Description
0 No Loss
1 1-5% reduction
Weight Loss 2 6-10% reduction
3 Decrease by 11-20%
4 Reduced by more than 21%
0 Normal stool
stool 2 Unformed chair
consistency 4 Diarrhea (3 or more episodes of bowel
movements per day for 2 or more days in a row)
0 No blood in the feces
Rectal 1 Positive fecal benzidine test
bleeding 5 Positive fecal benzidine test and visual analysis
of feces
4 Rectal bleeding, blood around the anus

Studies were carried out on the 2.4 and 6 days.
Suppositories containing an aqueous solution of vitamin
D as the main active ingredient were prepared on the basis
of polyethylene glycol with various molecular weights
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tonoM [10, 11]. Meron ompeneneHus NMPOAYKTOB Iepe-
KHCHOTO OKHCJICHUS JIMMKO0B OCHOBaH Ha ()eHOMEHE Iie-
pErpyNIUpOBKY JBOMHBIX CBSI3ei B JIMEHOBBIC KOHBIOTA-
Thl TPU INEPEOKHUCICHUH IOJIMHEHACHIICHHBIX >XUPHBIX
kucnotr [12]. Craructuyeckyro oOpabOTKy pe3yiabTaToB
MIPOBOAMJIM € TIOMOIIBIO MporpaMmsl «Statistica 10.0 for
Windows» ¢ ncnonb30BaHHEM HelapamMeTPUYECKHX KpH-
tepueB Kpackemna-Manna-Yutau, Banpna Bonbdourt-
na, Kommoroposa-CmuproBa. OTIHYUAS CUNUTAIN CTaTH-
CTHYECKU 3HAIUMBIMH TIpH p<0,05.

Tabnuua 1
LLIkana onpeaeneHunsa MHAEKca akTMBHOCTM 6onesHu (DAI)
MapameTp Bann OnucaHune
0 Het notepu
1 CHuxkeHwue Ha 1-5%
MoTepa maccobl 2 CHUXeHue Ha 6-10%
Tena
3 CHuxKeHwue Ha 11-20%
CHuKeHWe Ha bonee 21%
HopmanbHbIl cTyn
HeodopmneHHbIl cTyn
KoHcucteHuma bop y
cTyna [Ovapes (3 n 6onee anm3onos aedeka-
4 LM B CYTKM B Te4eHUn 2 1 bonee aHen
noapsaa)
0 HeT KpoBwu B pekanuax
1 Mo3nTtnBHaA 6eH3nanHoBasA npoba B de-
Kanmax
PekTanbHoe No3nTsHaa 6eH3nanHoBas npoba B de-
KpoBoTeyeHune 2 Kanuax U BU3yanbHoOe onpesenieHne Kpo-
BY B peKanuax
4 PeKTanbHOE KpOBOTEYEHME, KPOBb BO-
Kpyr aHyca

Pe3yabTarhl necsae10BaHus

[Ipu skcnepumentansHoM K y >KMBOTHBIX Ha 2 CyT-
KM HAOJIOACHUS CHIDKAETCS Macca Tella, YBEIUIMBACTCS
KOJIMYECTBO JedeKannii, KOHCUCTEHIINS Kajla CTaHOBHUT-
Csl JKUJKOM, TIOSABISIETCS KPOBb, OMpE/esieMasi BU3yallb-
HO ¥ ¢ TIPOBEIECHUEM OCH3UIUHOBOU MTPOOKI, Ha 4 1 6 CyT-
KM KJIMHUYECKHE NpU3HaKu ycyryomsores. Knunnueckast
KapTUHA Hallla OTPaXEHHE B CTaTHCTUYECKU 3HAYMMOM
yBenmyennn unaekca DAI Ha 2 cyTku (7,00 (3,00-7,00)
y.€.; Y MHTaKTHBIX ®HUBOTHBIX 0 y.e.; p<0,01), Ha 4 cyTku
(8,00 (6,00-10,00) y.e.; 0 y.e.; p<0,01) m Ha 6 cyrku (11,00
(9,00-11,00) y.e.; Oy.e.; p<0,01). Kax Bumno, DAI mpo-
I'PECCUBHO YBEIMUUBACTCS OT 2 K 6 CyTKaM HaOIIOICHUSI.

IIpu ouenke npoaykros I1OJI B roMorenare cau3ucToi
00010ukK TONICTOTO KMmeyHruka npu SIK Ha 2 cyTku 3a-
PETUCTPUPOBAHO CTATUCTHUUECKH 3HAYUMOE YBEIMYEHHE
B TEeNTaHOBOW (pa3ze JUMUAHOTO SKCTPAKTA ypPOBHS TEp-
BUYHBIX, BTOPUYHBIX ¥ KOHEUHBIX IIPOLYKTOB, B HU30IIPO-
MaHOJIHOU (ha3e — BTOPUYHBIX M KOHEUHBIX MPOIYKTOB
[OJI (Tabnwua 2).

with the addition of T-2 emulsifier, cremophor RH-40
and coliphor as excipients for pharmaceutical dosage and
technological parameters. The content of isopropanol-
soluble and heptane-soluble primary (diene conjugates
(DC)), secondary (ketodienes and conjugated trienes
(CDST)) and final (Schiff bases (SC)) LPO products in
the homogenate of the mucous membrane of the lesion
of the large intestine was determined by extraction
spectrophotometric method [10, 11]. The method for
determining lipid peroxidation products is based on the
phenomenon of rearrangement of double bonds into diene
conjugates during the oxidation of polyunsaturated fatty
acids [12]. Statistical processing of the results was carried
out using the program “Statistica 10.0 for Windows”
using non-parametric criteria Kraskell-Mann-Whitney,
Wald Wolfowitz, Kolmogorov-Smirnov. Differences were
considered statistically significant at p<0.05.

Table 2

The effect of local application of vitamin D3 in rectal
suppositories on the content of lipid peroxidation
products in the homogenate of the large intestine mucosa
in experimental UC (Me (Q25-Q75))

Param- | Group Group 2 UC Group 3 UC+ vitamin D3
eter | lintact | 2 days | 4days | 6days | 2days | 4days | 6days
n=7) | (n=7) | (n=7) | (n=7) | (n=7) | (n=7) | (n=7)
DC (h) 0.63 0.79 0.78 0.76 0.77 0.68 0.70
eio. | (055 | (0.75- | (0.77- | (0.75- | (0.71- | (0.63- | (0.65-
0.65) [0.81)*|0.78) * | 0.77)* | 0.78) * | 0.68) # | 0.73)
*H#
CDST 0.06 0.08 0.22 0.09 0.06 0.19 0.06
(h) | (0.05- | (0.07- | (0.21- | (0.09- | (0.06- | (0.18- | (0.05-
eio. | 0.06) |0.08)*|022)*|011)*| 0.09) | 0.19) |0.07)#
*
SC (h) 0.01 0.03 0.02 0.05 0.03 0.01 0.02
eio. | (0.01- | (0.02- | (0.02- | (0.04- | (0.02- | (0.01- | (0.01-
0.02) | 0.04)* | 0.05)* | 0.06) * | 0.04)* | 0.01) | 0.03)#
*
DC (i) 0.34 0.38 0.55 0.43 0.38 0.51 0.41
ei.o. | (0.32- | (0.33- | (0.52- | (0.43- | (0.33- | (0.51- | (0.39-
0.36) | 0.43) | 0.56)* | 0.45)* | 0.43) | 0.51) | 0.42)
*# *#
CDST 0.31 0.72 0.51 0.48 0.72 0.42 0.42
(i)e..o.| (0.29- | (0.56- | (0.51- | (0.47- | (0.56- | (0.41- | (0.41-
0.32) [0.91)*|0.57)*|0.49)* | 0.91)* | 0.43) | 0.42)
*# *H#
SC (i) 0.01 0.07 0.24 0.11 0.07 0.01 0.06
eio. | (0.01- | (0.07- | (0.21- | (0.11- | (0.07- | (0.01- | (0.05-
0.02) | 0.09)* | 0.31)* | 0.14) * | 0.09) * | 0.01)# | 0.08)
*H#

Note. * — significant (p <0.01) differences with group 1, #
— with group 2. The indicators reflect the content of lipid
peroxidation products in heptane (h) and isopropanol
(i) phases of the lipid extract of the mucous membrane
homogenate of the large intestine.

The results of the study

In experimental UC in animals, body weight decreases
on the 2nd day of observation, the number of bowel
movements increases, the stool texture becomes liquid,
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Tabnuua 2

BAvAHME NOKaNbHOro NpumeHeHua BuTammHa D3 B co-
CTaBe PeKTa/lbHbIX CynMno3nTOPUEB Ha COAEPIKAHNE MpPO-
AaykToB MNOJ1 BromoreHaTte cAM3ncTon 060/104KM TONCTOrO
KMLEeYHWKa Npu sKkcnepumenTanbHom AK (Me (Q,.-Q..))

MNoka- | lpynnal lpynna 2 AK lpynna 3 AK+ sutamuH D3
3ate- | WHTaKT- | 2 cyTKM | 4 cyTKM | 6 cyTKM | 2 cyTkM | 4 cyTkN | 6 cyTKM
o fwee(n=7)| (n=7) | (n=7) | (n=7) | (n=7) | (n=7) | (n=7)
OK (r) 0,63 0,79 0,78 0,76 0,77 0,68 0,70
em.o. | (0,55 | (0,75- | (0,77- | (0,75- | (0,71- | (0,63- | (0,65-

0,65) |0,81)*|0,78)*|0,77)* | 0,78) * | 0,68) # | 0,73)
* 4
KOnCT | 0,06 0,08 0,22 0,09 0,06 0,19 0,06
(r) (0,05- | (0,07- | (0,21- | (0,09- | (0,06- | (0,18- | (0,05-
emn.o. | 006) |0,08)*|0,22)*|0,11)* | 0,09) | 0,19) | 0,07)#
* 4
wo(r) | 0,01 0,03 0,02 0,05 0,03 0,01 0,02
emn.o. | (0,01- | (0,02- | (0,02- | (0,04- | (0,02- | (0,01- | (0,01-
0,02) |0,04)* | 0,05)* | 0,06)* | 0,04)* | 0,01) |0,03)#
* 4
OK () | 0,34 0,38 0,55 0,43 0,38 0,51 0,41
en.o. | (0,32- | (0,33- | (0,52- | (0,43- | (0,33- | (0,51- | (0,39-
0,36) 0,43) | 0,56)* | 0,45)* | 0,43) | 0,51) 0,42)
* # * 4
KOMCT | 0,31 0,72 0,51 0,48 0,72 0,42 0,42
(1) (0,29- | (0,56- | (0,51- | (0,47- | (0,56- | (0,41- | (0,41-
eno. | 032) [091)*|0,57)*|049) *|091)* | 0,43) 0,42)
* 4 * 4
o (m) | 0,01 0,07 0,24 0,11 0,07 0,01 0,06
ewn.o. | (0,01- | (0,07- | (0,22- | (0,22- | (0,07- | (0,01- | (0,05-
0,02) |0,09)*|0,31)* | 0,14)* | 0,09) * | 0,01) # | 0,08)
* 4

MNpumeyaHue. * — 3Haunmble (p<0,01) pasnnuma c rpyn-
noi 1, # — c rpynnou 2.

lNoKkasaTenn oTpaxkaroT coaepaHue npoaykros MO/ B
rentaHoBol (r) u nsonponaHonbHol (1) pasax AMnuaHo-
ro 3KCTPAKTa romoreHaTa C/IM3MCTON 060I04KM TOACTOTO
KMLLIEYHMKA.

Ha 4 cytku skcnepumenTansHoro SIK 3adukcupoano
CTaTUCTHUYECKH 3HAUNMOE yBEJIMYEHNE B FeNTaHOBOU U B
M30TPONAaHOILHON (a3e JUIMUAHOTO IKCTPAKTa TOMOTeHa-
Ta CIIM3UCTON 000JIOYKHY TOJICTON KHIIKH TIEPBUYHBIX, BTO-
pu4HbIX 1 KoHeuHBIX TpoayKkToB [1OJI. Ha 6 cytku K 06-
Hapy’K€HO CTAaTUCTHYECKU 3HAYMMOE yBEINYCHHE B Tell-
TAHOBOW U B M30NPONaNbHOHN (ha3ax NEPBUYHBIX, BTOPUY-
HBIX ¥ KOHEUHBbIX MpoaykTos [1OJI.

JIByMsI OCHOBHBIMH CBOMCTBaMH JIOOOTO JIEKapPCTBEH-
HOTO BEIIECTBa, BIUSIONIMMU Ha €ro KUIIEYHYIO MPOHU-
LIa€MOCTb, SBIISIOTCS PACTBOPUMOCTH B BOZE M €T0 JIUIIO-
¢umsHOCTE. [l TOTO 4TOOBI cyOcTaHmms abcopOupora-
J1ach 4epe3 CTEHKY KHIIEYHHKa, OHA, C OJHOW CTOPOHBI,
nomkHa pactBoputhes B cpene JKKT, nocturuyts cinusu-
CTOH 000JIOUKH, a C APYTrOd CTOPOHBI — JOCTATOYHO JIH-
nouIBHOM, YTOOBI MPOHUKHYTH Yepe3 JIUMUIHBINA OUCIIOMH
MeMOpaH. Ha nanHbie mapameTpsl BIHSIOT MHOTHE (ak-
TOPBI, CPENN KOTOPBIX MOKHO BBIJIEINTH CTENECHb HOHU-
3allMM BEUIECTBA M 3apsill, €ro KUCIOTHO-OCHOBHBIE CBOMI-
CTBa, MOJIEKYJISIPHYIO MacCy, BOZOPOAHBIE CBA3H U T.JI.

st pa3paOOTKH COCTaBOB CYIO3UTOPHEB C BUTAMH-

blood appears visually and with a benzidine test; on the
4th and 6th day, clinical signs are aggravated. The clinical
picture was reflected in a statistically significant increase
in the DAI index on the 2nd day (7.00 (3.00-7.00) cu; in
intact animals, 0 cu; p<0.01), on the 4th day (8.00 (6.00-
10.00) cu; 0 cu; p<0.01) and on the 6th day (11.00 (9.00-
11.00) cu.; 0.e.; p<0.01). As can be seen, DAI progressively
increases from 2 to 6 days of observation.

When evaluating LPO products in the homogenate of
the large intestine mucosa with UC on day 2, a statistically
significant increase in the level of primary, secondary and
final products in the heptane phase of the lipid extract
was recorded, and in the isopropanol phase, secondary
and final LPO products (Table 2). On the 4th day of the
experimental UC, a statistically significant increase in
the heptane and isopropanol phase of the lipid extract of
the mucous membrane homogenate of the colon of the
primary, secondary and final LPO products was recorded.
On the 6th day of UC, a statistically significant increase
was found in the heptane and isopropic phases of primary,
secondary, and final LPO products.

The two main properties of any drug substance that
affect its intestinal permeability are its solubility in water
and its lipophilicity. In order for the substance to be
absorbed through the intestinal wall, on the one hand, it
must dissolve in the gastrointestinal tract, reach the mucous
membrane, and on the other hand, it is lipophilic enough
to penetrate through the lipid bilayer of the membrane.
These parameters are influenced by many factors, among
which one can distinguish the degree of ionization of the
substance and charge, its acid-base properties, molecular
weight, hydrogen bonds, etc.

To develop the compositions of suppositories with
vitamin D, hydrophilic, diphilic and lipophilic bases were
chosen, whichincluded excipients of various nature. Intotal,
more than 20 compositions were considered. the choice of
basis was based on a complex of biopharmaceutical and
pharmaceutical technological studies, since it is a matter of
creating a fundamentally new drug with more pronounced
biopharmaceutical and new pharmacological properties.
Based on the data obtained in the study of the kinetics
of the release of the active substance from the dosage
form in the Dissolution test, the optimal composition of
the dosage form was determined: Vitamin D3 solution,
aqueous — 1 ml; PEG 1500 — 0.3; PEG 6000 — 0.5;
Emulsifier T-2 — 0.1; Cremophor RH-40 — 1.15; colifor
— 0.55. Suppositories were prepared as follows. In a
beaker, the base components were fused in the sequence
of PEG 6000, emulsifier T-2, colifor, cremophor RH-40,
PEG 1500 in a water bath at a temperature of no more than
70°C with constant stirring. Then the mixture was kept
for 30 minutes at a temperature of 45°C without stirring
for deaeration. A solution of vitamin D3 was introduced
into the semi-cooled base, continuously stirring with a
glass rod. The metal suppository forms were wiped with
a gauze swab moistened with liquid paraffin, cooled in
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General Pathology

HoM D, BeIOpanbl ruapoduiIbHbIe, TUGUIBHBIE U JTUIIO-
(uIIbHBIE OCHOBBI, B COCTAB KOTOPBIX BXOIWIIN Pa3InuHbIC
[0 CBOEW MpHpOJEe BCIOMOTaTelbHbIE BellecTBa. Bce-
ro paccmotpeHo 6onee 20 xoMmo3unuid. BeIOOp OCHOBBI
OasnpoBalics Ha TPOBEIACHUH KOMILIEKca OnodapmarieB-
THYECKUX M (apMaleBTUKO-TEXHOJIOTHUECKUX HCCIIEHO-
BaHUH, MOCKOJIbKY peub HJET O CO3AaHNU NMPUHIUIHATb-
HO HOBOTO JIEKAPCTBEHHOTO Ipernapara ¢ 0ojiee BhIpakeH-
HbIMH 610 apManeBTUIeCKUMHU 1 HOBBIMH (hapMaKOJIOTH-
YeCKUMHU cBoWicTBaMU. Ha OCHOBaHMM IaHHBIX, OTyYEH-
HBIX IPU UCCIIEI0BAHNHN KUHETUKU BBICBOOOXKICHUS JICH-
CTBYIOILICTO BELIECTBA M3 JIEKAPCTBEHHOH (hOPMBI B TECTE
«PacTBOpeHue», ObUI OmpeseieH ONTUMAlbHBIA COCTaB
nexapcTBeHHbIH Gopmbl: PacTBop BuTamMuHa D3 BonHBIH
— 1 mm; TI9T 1500 — 0,3; TI2I" 6000 — 0,5; Dmynbratop
T-2 — 0,1; Kpemodop RH-40 — 1,15; xomudop — 0,55.
Cymnno3uTopuy TOTOBUWIIX ClleAyromuM o0pa3oM. B xumu-
YECKOM CTaKaHE CIUIABJISUIM KOMIIOHEHTBI OCHOBBI B IIO-
cienoarensHocTu 1210 6000, smynerarop T-2, konudop,
kpemodop RH-40, TIOT" 1500 Ha BoasiHOM OaHE MPH TEM-
nieparype He 6omee 70°C mpu MOCTOSTHHOM TIepeMeITnBa-
HUU. 3aTe€M CMECh BblAepKUBaau 30 MUHYT IIPU TEMIIEpa-
Type 45°C 6e3 nepememnBanus AJs e3a’pupoBanus. B
MIOJTyOCTBIBLIYIO OCHOBY BBOJIMJIM pacTBOp BUTamMHHa D3,
HEIPEPHIBHO MTOMEIINBAs CTEKIITHHOM nanoukoi. Merai-
JMYECKUE CYTITO3UTOPHBIE POPMBI TPOTUPATH MAPIICBBIM
TaMIIOHOM, CMOYEHHBIM Ba3€IMHOBBIM MaciIOM, OXJIaX/1a-
JI1 B XOJNOAWJIBHUKE Ipu Temneparype 3-5°C B TeueHue
5-6 MUHYT ¥ Pa3IUBald MPUTOTOBJICHHYIO CYNIIO3UTOP-
Hyto Maccy. @opMbl nomeman B X0J0AMIbHUK Ha 7-10
MUHYT, TOCJI€ YEro 3acThIBIINE CYMIIO3UTOPUH BBIHUMa-
nu. KauecTBo Cynmo3uTOpHeB OLIEHUBAINA B COOTBETCTBUH
¢ ODC.1.4.1.0013.15 Cynmosuropun.

[Tpumenenue npu sxcriepuMeHTasbHoM K pekranbHbIX
CYIIO3UTOPHEB C BUTAMUHOM D3 mpUBOANUT K N3MEHEHUIO
KJIMHUYECKOW KapTHHBI Y )KUBOTHBIX. Macca Tena Ha (oHe
npuMeHeHus: BuTaMuHa D3 He cHmkaach, KaJloBbIE Mac-
CBI OBUTH OOJTee TIOTHBIME, KPOBb OTIPE/IENSIach TOIBKO B
OcH3UIMHOBOM TIpobe, nHaeke DAI cTarncTHdeckn 3HaYH-
Mo ymeHbImics Ha 4 cytku (4,00 (4,00-5,00) y.e.; p<0,01)
u Ha 6 cytku (4,00 (4,00-4,00) y.e.; p<0,01), a Ha 2 cyTKH
yMeHbIaeTcst Ha mpapax TerneHim (5,00 (5,00-5,00) y.e.).

Ha ¢one npumenenus: mpu skcriepuMentaibHoM SIK
PEKTaJIbHBIX CYNIIO3UTOPUEB ¢ BUTaMMHOM D3 B romore-
HaTe CIIM3UCTON 000IOYKH TOJICTOTO KUIIIEYHNKA Ha 2 CYT-
KA HE OOHapyKEHO 3HAYMMBIX M3MCHEHHH COACPIKaHHS
MEPBUYHBIX, BTOPUYHBIX M KOHEUHBIX mpoxykros [1OJI B
reNTaHOBOM W M30IPOINAHOIBHON (ha3ax JUMHMIHOTO JKC-
TpakTa (Tabn. 2). Ha 4 u 6 cytku SIK B ycnoBusix mpu-
MEHEHUS PEKTaIbHBIX CYNIIO3UTOPHEB ¢ BUTaMUHOM D3 B
relTaHOBOW 1 B M30IPONaHOIBHOM (ha3ax JUIUAHOTO IKC-
TpakTa CTATUCTUUYECKH 3HAYMMO CHUKAIOTCS EPBUYHBIE,
BTOpPHYHBIE U KOHEuHbIe PO tyKThI [TOJI.

Taxum 06pa3zoM, IpHU HKCHEPUMEHTATEHOM OKCa30JI0H-
nHaynupoBanHoM SIK  3aduKCHpOBaHBI KIMHUYECKHE
IIPU3HAKHU, XapaKTEepHbIe AJsl 3TOro 3abosieBaHus. B ro-
MOTEHATEe CIM3UCTON 000J0UKH TOICTON KUILKU B JIUIH-

the refrigerator at a temperature of 3-5°C for 5-6 minutes
and the prepared suppository mass was poured. The
forms were placed in the refrigerator for 7-10 minutes,
after which the frozen suppositories were removed. The
quality of suppositories was evaluated in accordance with
the General Pharmacopoeia Monograph 1.4.4.1.0013.15
Suppositories.

The use of rectal suppositories with vitamin D3 in
experimental UC leads to a change in the clinical picture
in animals. Body weight did not decrease with the use of
vitamin D3, feces were denser, blood was determined only
in a benzidine test, the DAI index statistically significantly
decreased by 4 days (4.00 (4.00-5.00) cu; p< 0.01) and on
the 6th day (4.00 (4.00-4.00) cu; p<0.01), and on the 2nd
day it decreases on the rights of the trend (5.00 (5.00-5.00)
cu).

On the background of the use of rectal suppositories
with vitamin D3 in experimental UC in the homogenate
of the large intestine mucosa, no significant changes in the
content of primary, secondary, and final lipid peroxidation
products in the heptane and isopropanol phases of the lipid
extract were detected on the 2nd day (Table 2).

On the 4th and 6th day of UC under the conditions of the
use of rectal suppositories with vitamin D3 in the heptane
and isopropanol phases of the lipid extract, the primary,
secondary, and final LPO products are statistically
significantly reduced.

Thus, in experimental oxazolone-induced UC, clinical
signs characteristic of this disease were recorded. In the
homogenate of the mucous membrane of the colon in the
lipid extract, the content of primary, secondary and final
products increases in the heptane phase, which accumulates
triglycerides, as well as in the isopropanol phase, which
concentrates most of the membrane phospholipids.
The source of ROS initiating the generation of lipid
peroxidation products in the colon wall is predominantly
phagocytic cells — neutrophils, monocytes / macrophages,
whose infiltration is a characteristic morphological sign of
UC [13]. In addition, endotheliocytes can participate in
the formation of ROS, including in connection with the
activation of eNOS, the synthesis of nitric oxide (II) and
peroxynitrite. Pro-inflammatory cytokines (prostaglandins,
leukotrienes, cytokines — IL-1, IL-6, IL-8, TNF-alpha
and ROS) secreted by monocytes and other cells after
damage to the mucous membrane of the large intestine
cause mature neutrophils to escape from the bone marrow
into the focus of inflammation, leading to neutrophilic
infiltration [14].In the dynamics of the experimental UC,
we noted that the content of secondary lipid peroxidation
products in the heptane and isopropanol phases of the lipid
extract of the colon mucosa, as well as the final products in
the isopropanol phase, is significantly higher on day 4 than
on day 2, and significantly lower on day 6 than on 4 days,
which indicates a predominant increase in the content of
these products of lipid peroxidation in the colon mucosa
on the 4th day of observation.

We believe that oxidative stress in the colon wall,
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HOM DKCTpaKkTe MOBBIIIAETCS COJIEpKaHUE NEPBUYHBIX,
BTOPUYHBIX M KOHEUHBIX MIPOIYKTOB B TelITAHOBOU (ase,
AKKyMYJIUPYIOIIeH TPUIIUIEPUIBl, a TakKe B H30IPO-
TTaHOJIGHOH (pa3e, COCPEemOTOUMBAIOIICH OOJBIIYI0 YacTh
MeMOpaHHBIX ¢dochomumuaoB. Mcrouankom ADK, wHU-
HUUpYyOMKX reHepanuto nponykros I1OJI B cTrenke Toi-
CTOM KWIIKH BBISBISIIOTCS IPEUMYIIECTBEHHO (haroLnuTH-
PYIOLIME KIIETKH — HEUTPO(HUIIbI, MOHOIIUTHI/Makpodaru,
MHOQWIBTpaKsa KOTOPBIMHU SIBISETCS XapaKTePHBIM MOp-
thomormueckum npuzHakoM SK [13]. Kpome atoro, B 00-
pazoBaann ADK moryT y4acTBOBaTh SHAOTEINOIHNTHI, B
TOM 4HUCJE B CBs3M ¢ akTuBauued eNOS, cuHTEe30M OK-
cuna azota(ll) m nepokcunuTputa. [IpoBocnanuTenbHbIe
LMTOKUHBI (TMPOCTArTIaHANHBI, JEHUKOTPUEHBI, ITUTOKHUHBI
— IL-1, IL-6, IL-8, TNF-anstha u ADK), BeImenstonue-
CSl MOHOIIUTAMHU M JPYTUMH KJIETKaMH TIOCTIe TTOBPEXKIE-
HUS CIIM3MCTOW OOOJIOYKM TOJCTOTO KHINEYHUKA, BBIHI-
BAIOT BBIXOJ M3 KOCTHOTO MO3ra 3peJibIX HEMTPO(HIIOB B
oYar BOCMAJICHUS, YTO BEAET K HEUTPOPHUILHON MHUIB-
Tpanuu [14].

B nunamuke skcriepumenTaibHoro SIK HamMmu oTMedeHo,
YTO colepkaHue BTOpHuHbIX mpoaykroB IIOJI B renta-
HOBOHW WM W30TPOIIAHOIBHON (ha3axX JHIUIHOTO IKCTPAKTa
CJIU3MCTOM TOJICTOM KHILIKH, & TAKKE KOHEUHBIX MPOAYK-
TOB B M30IPONAaHOIBHON (haze Ha 4 CyTKH 3HAUUMO BBIIIIE,
YeM Ha 2 CyTKH, a Ha 6 CyTKM 3HaUMMO HHXe, 4yeM Ha 4
CYTKH, YTO CBHJIETEIBCTBYET O MPEUMYIIECTBEHHOM yBe-
JUYEHUH CcoJlepKaHus ykazaHHBIX mpoaykToB [10JI B ciu-
3WCTOM TOJICTOM KHIIKH Ha 4 CyTKU HAONFOICHHUS.

[TonmaraeM, 4TO OKCHIaTUBHBIN CTPECC B CTEHKE TOJICTON
KHIIKH, OTpaykKaeMbIii BRICOKUM COJIEpKaHUEM MPOJTYKTOB
[TOJI, BHOCHUT CyIIIECTBEHHBI BKJI/I B TATOTEHE3 TIOBPEXK-
JICHHSI TOJICTOTO KHUINIEYHHWKA U ()OPMHUPOBAHNE KIMHHUYE-
ckoil kaptunsl K. Hamu npu npoBeaeHUN KOppesiuoH-
HOTO aHajM3a OOHapykeHbl cBsa3u Mexay DAI u coxep-
xanueM rpoaykros [1OJI B creHnke ToscToi kumiku (Ta-
Omuia 3).

Tabnuua 3

Koppenauua mexay coaepkaHnem npoaykros MO/ B ro-
MoreHaTe CM3UCTOM 060N0YKe TONCTOrO KULIEYHUKA U
WHAEKCOM aKTUMBHOCTU 60ONE3HWM NPU 3KCMEpPUMEHTaslb-
Hom AK

lpynna 2 AK
MNokasaTtenu
2 cyTkM (n=7) 4 cyTkM (n=7) 6 cyTkM (n=7)
OK (r), e.n.o. R=0,39 R=0,28 R=0,25
KAWCT (1), R=0,55 R=0,14 R=0,71
e.n.o.
LLO (r), e.n.0. R=0,15 R=0,57 R=0
0K (1), e.n.o. R=0,26 R=0,86 R=0
KACT (n), R=0,41 R=0,91 R=0,28
e.n.o.
WO (n), e.n.o. R=0,89 R=0,44 R=0,28

MpumeyaHue. MpuBeaeHbl 3HaYeHUA KoaddurLMeHTa Kop-
penaumnmn CnupmeHa (R) ¢ MHAEKCOM aKTUYHOCTN 6ONE3HM
(DA, y.e.). NonyxnpHbIM WPUHTOM BbleNeHbl CTaTUCTU-

reflected by the high content of lipid peroxidation products,
makes a significant contribution to the pathogenesis of
damage to the colon and the formation of the clinical
picture of UC. When conducting a correlation analysis,
we found the relationship between DAI and the content
of lipid peroxidation products in the colon wall (Table 3).

Table 3

Correlation between the content of lipid peroxidation
products in the homogenate of the mucous membrane
of the large intestine and the disease activity index in
experimental UC

Parameter Group 2 UC
2 days (n=7) 4 days (n=7) 6 days (n=7)

DC (h). e.i.o. R=0.39 R=0.28 R=0.25
CDST (h). e.i.o. R=0.55 R=0.14 R=0.71

SC (h). e.i.o. R=0.15 R=0.57 R=0

DC (i). e.i.o. R=0.26 R=0.86 R=0
CDST (i). e.i.o. R=0.41 R=0.91 R=0.28

SC (i). e.i.o. R=0.89 R=0.44 R=0.28

Note. The values of the Spearman correlation coefficient
(R) with the disease activity index (DAI, vy.e.) are
given. Statistically significant (p<0.05) connections are
highlighted in bold.

Thus, the DAI in experimental UC increases by 2 days
as the content of secondary lipid peroxidation products in
the colon wall in the heptane and isopropanol phases of
the lipid extract increases, as well as the final products in
the isopropanol phase. On the 4th day — as the content of
the final products in the heptane and isopropanol phases
increases, as well as the primary and secondary products
in the isopropanol phase, on the 6th day — as the content
of the final products in the heptane phase increases. As
can be seen, the largest number of statistically significant
relationships were recorded between DAI and the content of
lipid peroxidation products in the isopropanol phase of the
lipid extract of the mucous membrane homogenate of the
large intestine on the 2nd and 4th day of experimental UC.

In experimental UC, we have found a POL-limiting effect
of local application of vitamin D3 in rectal suppositories.
When assessing the content of lipid peroxidation products
in the intestinal wall in the dynamics of UC under local
application of vitamin D3, it was found that on the 4th
day of the experiment, the level of primary and secondary
lipid peroxidation products in the heptane and isopropanol
phases is significantly lower than on the 2nd day, and
on the 6th day the content of secondary products in the
heptane phase and primary products in the isopropanol
phase is significantly lower than on the 4th day of the
experiment, which suggests a potentiating LPO-limiting
effect of vitamin D3. However, the entire spectrum of LPO
products, with the exception of secondary products in the
heptane phase and primary products in the isopropanol
phase on the 2nd day, primary products in the heptane
phase on the 4th day and final products in the isopropanol
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YecKu 3Haummble (p<0,05) ceszu.

Tak, nmokazarens DAI mpu skcnepumentaibHoMm AK
YBEJIMYMBAETCA Ha 2 CYTKH 110 MEpE YBEIMUYEHUS COMEp-
aHusl BTOpUYHBIX NpoaykroB IIOJI B cTeHke TOICTOrO
KHIIEYHUKA B TENTAHOBON 1 M30MPONAaHOIBHOM (a3ax Jiu-
MUAIHOTO 9KCTPAKTA, @ TAK)KE KOHEYHBIX MTPOAYKTOB B U30-
MpOTIaHOIBHOH (paze. Ha 4 cyTkn — 1o Mepe yBenndeHus
COZIep’KaHMs KOHEYHBIX MPOJYKTOB B T€NTAHOBOH M H30-
MPOMNAaHOJIBHOM (a3ax, a TaKKe NEePBUYHBIX ¥ BTOPHYHBIX
MPOIYKTOB B U3OMPONAHOIBHON (aze, Ha 6 CYTKH — 10
Mepe YBEIMYEHHs COIEp)KaHUS KOHEYHBIX MPOIYKTOB B
rentaHoBoi ¢aze. Kak BUIHO, HANOOJBIIEE KOTUIECTBO
CTaTUCTUYECKH 3HAYMMBIX CBSA3EH 3a(pUKCUPOBAHO MEXKIY
DAI u conepxanunem npoanykros I1OJI B u3onponanomis-
HOW (pa3e JUMUIHOTO IKCTPAKTa TOMOTeHaTa CIM3UCTOH
000JIOUKHM TOJICTOTO KUILIEYHHUKA HA 2 U 4 CyTKH KCIIEPH-
MeHTasbHOro SK.

Hamm oGHapyxeH mpu sxcrepumenTanbaoM K TTOJI-
OTPaHUYUBAIOLINH 3PQPEKT JIOKATbHOIO IPUMEHEHUS BU-
tamMuHa D3 B cocTaBe peKkTanpHBIX cynno3utopues. [lpu
olieHKe cozepkanus npoaykroB [1OJI B cTeHke KuIIeqHH-
Ka B AuHaMuke 1K B yClOBUSX JIOKaIbHOTO PUMEHEHUS
BuramuHa D3 BBISABICHO, 9YTO HAa 4 CYTKH JKCIIEPUMECH-
Ta ypOBEHb NEPBUYHBIX U BTOpUYHBIX nponykros I10JI B
TeNTaHOBOW M M30MPOIAHONBHON (Da3ax 3HAYMMO HUIKE,
4YeM Ha 2 CyTKH, a Ha 6 CyTKHM COZEpKaHHE BTOPHUYHBIX
MPOIYKTOB B TENTAaHOBOH (haze M MEPBUUHBIX MPOLYKTOB
B M30IPONAHOIBHON (haze 3HAYMMO HIXKE, YeM Ha 4 CyT-
KH 3KCIIEPUMEHTA, YTO I103BOJISIET TOBOPUTH O IIOTEHLIUPY-
fomeM [1OJI-orpanmumBaromem >¢dekre Butamuaa D3.
Opnnako Bech cnekTp nponaykros I1OJI 3a uckimoueHneM
Ha 2 CYTKM BTOPHYHBIX MPOAYKTOB B TeNTaHOBOH (aze u
MEPBUYHBIX MPOMYKTOB B M30MPOMAaHOIbHON (aze, Ha 4
CYTKH — NEPBUYHBIX IIPOYKTOB B TENITaHOBOH (haze u Ko-
HEYHBIE MMPOIYKTHI B U30IPOIIAHOIBHOM (hasze, Ha 6 CyTKH
— BTOPHUYHBIX U KOHEUHBIX HPOIYKTOB, @ B TE€NTaHOBOH
(aze He 1OCTUTAJ 3HAUCHUN B IPYIINE HHTAKTHBIX KHBOT-
HBIX, YTO CBHJIETEJILCTBYET TOJBKO O YACTUYHOM BOCCTa-
HOBJIEHUH cojiepxanus npoaykToB [1OJI B crenke ToscTo-
ro kumeyHuka mpu K B ycinoBusX MpUMeHEHNsT BUTAaMU-
Ha D3.

[Tonaraem, 4To MeXaHU3M IPOTEKTOPHOIO JEHCTBUS BU-
tamuaa D3 nipu SK sBisiercst MHOrodakTopHbIM [15, 16].
Tak, B JOCTYITHOI JINTEpaType UMEIOTCS CBEACHUS O MPO-
THUBOBOCIAJIUTEILHOM U UMMYHOMOIYIHpPYIoieM 3(dek-
Tax BuTamuHa D3. B gacTHOCTH, IPU pacCcesTHHOM CKJie-
po3e Moka3aHo, 4TO MpUMEHEeHUe BUTaMuHa D3 npuBoauT
K yBenuueHuto npoaykiuu [L-10 u uuciy Treg-kieTox,
n3menenue 6ananca Th1/Th2 B cropony Th2 3aBucumo-
ro uMMyHHoro otseta [17]. IIpu npumeHeHnn BUTaMHHA
D3 npu ncopraze 3apUKCHPOBAHO YCUIICHHE SKCIIPECCHH
XEMOKHHOBOI'O PELENTOPa, KOTOPbIH CBA3BIBAET BBIIEIIS-
eMblil kepatuHouutamu Jurana CCL27, nanpaBisromuii
B Koy T-mumdoruTsl, criocoocTByer auddepeHIupoB-
ke Treg-KIeTok, OKka3blBa€T MMMYHOIOAABIAIONIEE Jeil-
CTBHE B yyacTKe BocmajieHHOH koku. Kpome Toro, moaa-
BisieT mpoxaykiuio IFN-y, IL-23 u IL-17 [18]. Ilpu peBma-

phase, secondary and final products on the 6th day, and in
the heptane phase phase did not reach values in the group
of intact animals, which indicates only a partial restoration
of the content of lipid peroxidation products in the wall
of the colon with UC under the conditions of vitamin
D3.We believe that the protective effect of vitamin D3 in
UC is multifactorial [15, 16]. So, in the available literature
there is information about the anti-inflammatory and
immunomodulatory effects of vitamin D3. In particular,
with multiple sclerosis, it was shown that the use of
vitamin D3 leads to an increase in the production of IL-
10 and the number of Treg cells, a change in the Th1/Th2
balance towards the Th2 dependent immune response [17].
When vitamin D3 was used in psoriasis, an increase in the
expression of the chemokine receptor was detected, which
binds CCL27 ligand secreted by keratinocytes, directing T
lymphocytes into the skin, promotes the differentiation of
Treg cells, and has an immunosuppressive effect in the area
of inflamed skin. In addition, it inhibits the production of
IFN-y, IL-23, and IL-17 [18]. In rheumatoid arthritis in the
synovial fluid, a marker of disease activity is an increase
in [1-17, vitamin D3 has an inhibitory effect on Th17 cells
and their production of IL-17. The use of vitamin D3 in the
above diseases is associated with the suppression of the
production of IL-8 — an activator of the functional activity
of neutrophils, monocytes, macrophages. In dendritic cells
(DCs), vitamin D3 inhibits the transcription of proteins
necessary for phagocytic and antigen-presenting functions,
making these cells immunologically tolerant, inhibits TLR
expression, inhibits the formation of CD40, CD80, CD83
and CD86 molecules on the surface of DCs, and such DCs,
in turn produce less IL-2 and IFN-y, and IL-10 is isolated
instead of IL-12 [19].

Findings

1. With oxazolone-induced UC, the disease activity
index rises on days 2, 4, and 6, which is associated with
the content of primary, secondary, and final LPO products
in the heptane and isopropanol phases of the lipid extract
of the colon mucosa homogenate.

2. A new dosage form was developed and a complex
of pharmaceutical and technological studies of rectal
suppositories of the original composition containing 10%
aqueous solution of vitamin D3, which can be used in UC.

3. The use of original rectal suppositories with vitamin D3
in experimental UC on the 4th and 6th day of observation
leads to a decrease in the disease activity index and a
partial restoration of the content of primary, secondary and
final LPO products in the heptane and isopropanol phases
of the lipid extract of the colon mucosa homogenate.
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TOWJIHOM apTPHUTE B CHHOBHAJIBHOW KHJKOCTH MapKEPOM
aKTHBHOCTU OOJIe3HHM CIyXHT moBbiieHue I1-17, Buta-
MuH D3 oxkaspiBaeT mHTHOMpYIomiee Bnusiaue Ha Thl7-
KJIeTKU U niponykuuto umu IL-17. [lpumeHenue BuTamu-
Ha D3 mpu BEIIIIe IEpEeYHCICHHBIX 3a00JI€BAaHUAX CBSI3aHO
C nmojaBiieHueM BeIpaboTky 1L.-8 — akTuBaropa QyHKIHO-
HaJIbHOW aKTUBHOCTH HEUTPO(HIOB, MOHOIIUTOB, MaKpo-
¢daroB. YV nenaputhHbix kietok (JIK) Butamun D3 uHrm-
OHMpyeT TPAHCKPHUIILMIO OCJIKOB, HEOOXOAUMBIX ISt (haro-
IATHAPYIOMIEH ¥ aHTUTCHIIPE3CHTHPYIOIIeH (HYHKITHH, e-
JIasi 9TH KJIETKW IMMYHOJIOTHYECKH TOJIEPOTe€HHBIMH, TIpe-
nsaTcTByeT SKcnpeccun TLR, nopasnser obpasoBanue Mo-
nekyn CD40, CD80, CD83 u CD86 na nosepxuoctu JK,
a taxkue 1K, B cBOIO ouepenb, mpou3BoAAT MeHbIe I1L-2 n
IFN-y u Bmecto IL-12 Beimenstor IL-10 [19].

BriBoabl

1. IIpu oxcazonoH-uHynuposanHoM SIK Ha 2, 4 u 6 cyT-
K{ TIOBBILIAETCS] MHAEKC aKTUBHOCTH OOJIE3HH, YTO acco-
LUUPYETCA C COAEPKAaHUEM NEPBUYHBIX, BTOPUYHBIX U KO-
HeuHbIX TpoaykToB [10JI B renTaHoBON M H30TIPOMIAHOIb-
HOH (pazax JUMUITHOTO SKCTPAKTa TOMOTEHATa CIM3UCTOM
000JIOUKH TOJICTOHM KHIIKH.

2. Pa3paboTana HOBas JiekapcTBeHHas (hopMa U MpOBe-
JIeH KOMIUIEKC (papMareBTUKO-TEXHOJIOTHYECKUX HCClie-
JIOBaHUN PEKTANbHBIX CYNIO3UTOPHUEB OPHUTHHAIBHOTO
cocrasa, comepkammx 10% BOIHBIN pPacTBOp BUTaMHHA
D3, kotopsie MOTYT OBITH HCTIONB30BaHbI Tipu K.

3. IlpumMeHeHne OpUTHHAIBHBIX PEKTAIbHBIX CYINIO3HU-
TopueB ¢ BuTaMmuHoM D3 nipu sxcniepumentansHoM SIK Ha
4 u 6 cyTKU HaOJIIOICHUS TPUBOJIUT K CHYDKEHUIO WHJICK-
ca akKTUBHOCTH OOJIE3HW W YACTHYHOMY BOCCTAHOBIIEHHIO
CoZiepKaHHA NEPBUYHBIX, BTOPHYHBIX W KOHEUHBIX IIPO-
nykroB [IOJI B renTaHOBOM M M30MPONAHOIBHON (a3ax
JUMHAIHOTO SKCTPAKTa TOMOTeHaTa CIM3UCTONW OOOIOUKH
TOJICTOM KUIIIKU.

NINTEPATYPA

1. Ocukos M.B., CumoHsiH E.B., Bakeesa A.E., boiliko M.C,,
BuBanbkeBuy B.A. SKcnepumeHTaIbHOE MOAENMPOBAHNE
M NepcneKkTMBHbIE HAMPaBIEHMA KOPPEKLLMN rOMeoCTasa
npw BOCMannTebHbix 3a601eBaHNAX KuwevHuka // Acnu-
PaHTCKMI BeCTHUK MoBomkbaA. 2018. Ne 1-2. C. 153-160.
doi: 10.17816/2075-2354.2018.18.153-160.

2. datTan A. KcnepumeHTaibHoe 060CcHOBaHME UCNO/b-
30BaHMA Tab/NIETOK 3KCTPaKTa KOPbl OCMHbI NPWU A3BEH-
HbIX 3aboneBaHMAX KuWe4dHuKa: asToped. Auc. Ha co-
uck. YueH. Cren. Kang. ®apm. Hayk (14.03.05) / datran
AHac; HaumoHanbHbIM hapmaLeBTUHECKUIA YHUBEPCUTET
— Xapbkos, 2016. c. 13-33.

3. TpeTtbakosa 0.U., LLLékoToBa A.l1., Bynatosa U.A. Oco-
6EHHOCTU aHTUOKCUMAAHTHOM CUCTEMbI U NEPOKCMAALMM
mnnpoB y 60/bHbIX A3EBHHBIM KOIMTOM U UX AUHAMM-
Ka B mpouecce NpoTMBoBOCNanuTenbHoln Tepanun // Co-
BpeMeHHble npobsiembl Hayku u obpasosaHus. 2016.
Ne 3.; URL: http://www.science-education.ru/ru/article/
view?id=24756 (pata obpauieHua: 16.10.2019).

REFERENCES

1. Osikov M.V., Simonyan E.V. Bakeeva A.E., Boyko
M.S., Bivalkevich V.A. Experimental modeling and
perspective directions for the correction of homeostasis
in inflammatory bowel diseases. Postgraduate Bulletin of
the Volga Region. 2018. No. 1-2.S.153-160. doi: 10.17816
/ 2075-2354.2018.18.153-160. (in Rus)

2. Fattal A. Experimental justification for the use of tablets
of aspen bark extract for intestinal ulcers: abstract. Dis.
To the competition. Scientist Step. Cand. Farm. Sciences
(14.03.05) / Fattal Anas; National University of Pharmacy
- Kharkov, 2016. p. 13-33. (in Rus)

3. Tretyakov YI, Schokotova AP Bulatova IA Features of
the antioxidant system and lipid peroxidation in patients
with ulcerative colitis and their dynamics in the process of
anti-inflammatory therapy Modern problems of science
and education. 2016. No. 3.; URL: http://www.science-
education.ru/ru/article/view?id=24756 (accessed:
10/16/2019). (in Rus)

4. Gopabandhu Jena, Priyanka Pushkarbhai Trivedi &

50 BECTHHUK YPAJIbCKOU MEJULIMHCKON AKAJEMUYECKOM HAYKH, 2019, Tom 17, Ne 1

print ISSN 2073-9125
on-line ISSN 2500-0918

vestnikural.ru



DOI: 10.22138/2500-0918-2020-17-1-42-52

General Pathology

4. Gopabandhu Jena, Priyanka Pushkarbhai Trivedi &
Balanarsimha Sandala. Oxidative stress in ulcerative
colitis: an old concept but a new concern //Free Radical
Research. 2012. 46(11). P. 1339-1345.

5. Yuji Naito, Tomohisa Takagi, Toshikazu Yoshikawa.
Neutrophil-Dependent Oxidative Stress in Ulcerative
Colitis // J. Clin. Biochem. Nutr. 2007. 41. P. 18-26.

6. 0.M. OpankuHa, P.H. Wenenb. MnenTponHble adpPeKTbl
BuTamuHa D // PaumoHanbHas ®apmakotepanus B Kap-
anonoruun. 2016. Ne12 (2). c. 227-233.

7. C.B.Manbuesa, H.B. Poinosa. ButamuH D u ummyHutet
// NpaKTnyeckas meguumHa. 2015. T. 1. Ne 86.

8. Aupektnsa 2010/63/EU eBponeiickoro napaameHTa u
CcoBeTa eBponeKncKoro cotosa oT 22 ceHTabpa 2010 roaa
MO OXPaHe KMBOTHbIX, UCMONb3YEMbIX B HayYHbIX LEnsx.
CaHkT-NeTepbypr 2012r.

9. Frank Heller, Ivan J. Fuss, Edward E. Nieuwenhuis,
Richard S. Blumberg, and Warren Strober. Oxazolone
Colitis, a Th2 Colitis Model Resembling Ulcerative Colitis Is
Mediated by IL-13-Producing NK-T Cells // Immunity. Vol.
17. P. 629-638.

10. NlbBoBCKaA, E.N., Bonueropckuii N.A, Wemnakos C.E. un
ap. CnekTpodoTomeTpmnyeckoe onpeneneHne KoHeYHbIX
npoayktos MOJ1 // Bonpockl mea,. xumun. 1991. Ne 4. C.
92-93.

11. PomnHa M.A. Cnocob KOMNNEKCHOM OLEHKN coaep-
YaHUA MPOAYKTOB OKUCAUTENbHOM moauduKaumum ben-
KOB B TKaHAX M BMONOrMYECKUX KUAKOCTAX: MeToamnye-
CKue pekomeHaaumn. PasaHb, 2014. 60 c.

12. Bonueropckuit, N.A. ConoctaBneHme pasinyHbIX NoAa-
X040B K onpegeneHuto npogyktos MNOJ1 B renTaH—M30-
MPONaHONbHbIX 3KCTPaKTax Kposu / U.A. Bonueropckui,
A.l. Haanmos, B.I. AposuHckuid // Bonp. med. xvmuu.
1989.T.35,Ne 1. C. 127-131.

13. Tian Tian, Ziling Wang, and lJinhua Zhang.
Pathomechanisms of Oxidative Stress in Inflammatory
Bowel Disease and Potential Antioxidant Therapies //
Oxidative Medicine and Cellular Longevity. 2017. https://
doi.org/10.1155/2017/4535194.

14. Sebastiaan De Schepper, Nathalie Stakenborg,
Gianluca Matteoli, Simon Verheijden, Guy E. Boeckxstaens.
Muscularis macrophages: Key players in intestinal
homeostasis and disease // Cellular Immunology. 2018.
Ne330. P. 142-150.

15. MpaKTnyeckne pekomeHgaumn No nocTynaeHuto Bu-
TamuHa d 1 neyeHuto ero gedumunta B LieHTpanbHou EB-
pone - PekomeHayemoe notpebieHne BuTammnHa d cpegm
HaceneHua B LENIOM M B Fpynnax pucka no geduunty su-
TamuHa D / Maygoscku M. [ ap.] // MypHan FprMy. 2014.
Ne.2. (46). C.109-118.

16. OcukoB M.B., CumoHsaH E.B., Boiko M.C. Bausanue
BMTaMuHa D3 B cocTaBe peKTasibHbIX CynMno3MTOpMEB Ha
KOHUeHTpauuto 1gG, IgM 1 IL-8 B cbIBOPOTKE NpU IKCNepu-
MEHTa/IbHOM A3BEHHOM KonwuTe // POCCUMIMCKUIA MMMYHO-
Nlornyecknii skypHan. 2019. Tom 13 (22), Ne2. C. 885-887.
17. CHonos C.A. MexaHW3Mbl AeincTema BuTamuHa D Ha
UMMYHHYIO cuctemy // MeamumHCKaa MMMyHOOrUA.

Balanarsimha Sandala. Oxidative stress in ulcerative
colitis: an old concept but a new concern. Free Radical
Research. 2012.46 (11). R. 1339-1345.

5. Yuji Naito, Tomohisa Takagi, Toshikazu Yoshikawa.
Neutrophil-Dependent Oxidative Stress in Ulcerative
Colitis. J. Clin. Biochem. Nutr. 2007. 41. R. 18-26.

6. 0.M. Drapkina, R.N. Shepel. Pleitropic effects of vitamin
D // Rational Pharmacotherapy in Cardiology. 2016. No12
(2). from. 227-233. (in Rus)

7. SV. Maltseva, N.V. Rylova. Vitamin D and immunity.
Practical medicine. 2015.Vol. 1. No. 86.

8. Directive 2010/63 / EU of the European Parliament and
of the Council of the European Union of 22 September
2010 on the protection of animals used for scientific
purposes. St. Petersburg 2012

9. Frank Heller, Ivan J. Fuss, Edward E. Nieuwenhuis,
Richard S. Blumberg, and Warren Strober. Oxazolone
Colitis, a Th2 Colitis Model Resembling Ulcerative Colitis
Is Mediated by IL-13-Producing NK-T Cells. Immunity. Vol.
17.R. 629-638.

10. Lvovskaya, E.I., Volchegorsky I.A., Shemyakov S.E. and
others. The spectrophotometric determination of POL.
Questions honey end products. chemistry. Number 4.
1991. pp 92-93. (in Rus)
11.FominaM.A.Amethodforacomprehensiveassessment
of the content of oxidative protein modification products
in tissues and biological fluids: guidelines. Ryazan, 2014.
60 p. (in Rus)

12. Volchegorsky, I.A. Comparison of various approaches
to the determination of lipid peroxidation products in
heptane — isopropanol blood extracts. I.A. Volchegorsky,
A.G. Nalimov, V.G. Yarovinsky. Vopr. honey. chemistry.
1989. Vol. 35, No. 1. P. 127-131. (in Rus)

13. Tian Tian, Ziling Wang, and lJinhua Zhang.
Pathomechanisms of Oxidative Stress in Inflammatory
Bowel Disease and Potential Antioxidant Therapies.
Oxidative Medicine and Cellular Longevity. 2017. https://
doi.org/10.1155/2017/4535194.

14. Sebastiaan De Schepper, Nathalie Stakenborg,
Gianluca Matteoli, Simon Verheijden, Guy E. Boeckxstaens.
Muscularis macrophages: Key players in intestinal
homeostasis and disease. Cellular Immunology. 2018.
No.330. R. 142-150.

15. Practical recommendations for vitamin D intake
and treatment of its deficiency in Central Europe -
Recommended intake of vitamin D among the general
population and at risk groups for vitamin D deficiency.
Pludowski P. [et al.]. Journal of the State Medical
University. 2014. No.2. (46). S.109-118. (in Rus)

16. Osikov MV, Simonyan EV, Boyko MS. The effect of
vitamin D3 in the composition of rectal suppositories
on the concentration of IgG, IgM and IL-8 in serum with
experimental ulcerative colitis. Russian immunological
journal. 2019. Volume 13 (22), No2. S. 885-887. (in Rus)
17. Snopov S.A. Mechanisms of action of vitamin D on the
immune system. Medical Immunology. 2014, T. 16, No. 6,
pp. 499-530. (in Rus)

print ISSN 2073-9125
on-line ISSN 2500-0918

vestnikural.ru

JOURNAL OF URAL MEDICAL ACADEMIC SCIENCE 2019, Vol. 17, No. 1 51



Obuwas namonozus

DOI: 10.22138/2500-0918-2020-17-1-42-52

2014, T. 16, Ne 6, cTp. 499-530.

18. Van der Aar A.M., Sibiryak D.S., Bakdash G., van
Capel T.M., van der Kleij H.P., Opstelten D.J., Teunissen
M.B., Kapsenberg M.L., de Jong E.C. Vitamin D3 targets
epidermal and dermal dendritic cells for induction of
distinct regulatory T cells. J. Allergy Clin. Immunol., 2011,
Vol. 127, no. 6, pp. 1532-1540.

19. Jeffery L.E., Burke F., Mura M., Zheng Y., Qureshi O.S.,
Hewison M., Walker L.S., Lammas D.A., Raza K., Sansom
D.M. 1,25-dihydxroxyvitamin D3 and IL-2 combine to
inhibit T cell production of inflammatory cytokines and
promote development of regulatory T cells expressing
CTLA-4 and FoxP3. J. Immunol., 2009, Vol. 183, no. 9, pp.
5458-5467.

18. Van der Aar A.M., Sibiryak D.S., Bakdash G., van
Capel T.M., van der Kleij H.P., Opstelten D.J., Teunissen
M.B., Kapsenberg M.L., de Jong E.C. Vitamin D3 targets
epidermal and dermal dendritic cells for induction of
distinct regulatory T cells. J. Allergy Clin. Immunol., 2011,
Vol. 127, no. 6, pp. 1532-1540.

19. Jeffery L.E., Burke F., Mura M., Zheng Y., Qureshi O.S.,
Hewison M., Walker L.S., Lammas D.A., Raza K., Sansom
D.M. 1,25-dihydxroxyvitamin D3 and IL-2 combine to
inhibit T cell production of inflammatory cytokines and
promote development of regulatory T cells expressing
CTLA-4 and FoxP3. J. Immunol., 2009, Vol. 183, no. 9, pp.
5458-5467.

ABTOp®I

OcunkoB Muxann Bnagnmmposuy

JOKTOp MeaAMUMHCKMX HayK, npodeccop, 3aBeayowmii
Kadeapon naToNormyeckom

dusmnonormn

prof.osikov@yandex.ru

CumoHsaH EneHa BnagummnposHa

Kananpatr dapmaueBTMYECKUX HayK, OOLEHT, 3aBeayto-
wana Kapegpon dapmaunm n xmummm dbapmaueBTUYECKo-
ro ¢pakynbreTa

elenasimonian@yandex.ru

Boilko Maprapwuta CepreeBHa

AccuCTeHT Kadeapbl NaTonormyeckom ¢usnonormm
ri-tochka9@list.ru

Oreoy BO HOYITMY MuHsgpasa Poccun

454092, Poccuitckas Pepepaumn, Ypanockuii deagepanb-
HbI OKpyr, YenabuHckaa obnactb, . YensbuHck, yn. Bo-
poBcKoro, 64

Authors

Mikhail V. Osikov

Dr. Sci. (Med.), Professor, Head of Department of
Pathological physiology

prof.osikov@yandex.ru

Elena V. Simonyan

Cand. Sci. (Pharmaceutical), Associate Professor, Head of
the Department of Pharmacy

and Chemistry

elenasimonian@yandex.ru

Margarita S. Boyko
Assistant of the Department of Pathological Physiology
ri-tochka9@list.ru

Federal State Budgetary Educational Institution of Higher
Education «South-Ural State

Medical University» of the Ministry of Healthcare of the
Russian Federation

64 Vorovsky ul. Chelyabinsk Russian Federation 454092

52 BECTHHUK YPAJIbCKOU MEJULIMHCKON AKAJEMUYECKOM HAYKH, 2019, Tom 17, Ne 1

print ISSN 2073-9125
on-line ISSN 2500-0918

vestnikural.ru



