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Pe3tome. B marorenese 6one3nu Kpona (BK) Bemymiee
3HaYeHNE WMEIOT MMMYHHBIE MEXaHWU3MBI, B TOM YHC-
Jie yBENMYEHHE KOJMYECTBA M aKTUBAIMS HEUTPOQUIIOB,
MTOBPEKIAMONIUX CTEHKY KENYIOYHO-KUIIIEYHOTO TPAKTa.
[IpumepHo TpeTh mauueHToB, cTpagaommx bK, Heuys-
CTBHUTEJIbHBI K TPAJUIIMOHHON TEepariy, y MHOTUX Pa3BH-
BAeTCs HEMEPEHOCUMOCTh, Cephe3HbIe 0004HbIE I Dek-
Tel. I]enb pabombl — WCCIEOBATH BIMSHUE DKCTPAKTA
KYPKYMBI B COCTaB€ PEKTaJbHBIX CYMIIO3UTOPHEB OPUTH-
HAJBHOTO COCTaBa Ha KJIMHWUYECKHH CTaTyc M IoKa3are-
J¥ BPOKJICHHOTO UMMYHHTETa B KPOBH IPH SKCTIEPHUMEH-
tanbHON bK — peanuzoBana Ha 35 OenbIX KppIcax JTUHUH
Wistar. Mamepuanst u memoowt. bK Monenmupoanu my-
TEM PEKTaJIHHOTO BBEICHHUS TPHHATPOOCH30CYIb()OHOBOMA
KHCJIOTBI, peKTabHbIe cynmno3utopuu ¢ 10% skcTpakToM
KypkyMmbl JumHHOM (Curcuma longa L.) opuruHambHO-
ro cocrapa (TeMa OXpPaHOCIOCOOHA) MPUMEHSUIN KasKAble
12 gacoB. Pesynsmameot. YcTanoBieHo, 4to npu bK xiu-
HUYECKHE MPU3HAKN 3a00JI€BaHHsI TIPOTPECCUPYIOT OT 5 K
7 cyTkaM HaONIOEHHsI, B KPOBH YBEITUYNBACTCS KOJIMYE-
CTBO JTUM(]OITUTOB, MOHOIIUTOB, HEUTPOPIIIOB, TTOBBIIIIA-
ercs nornoturenbHas 1 HCT-penyunpytomas akTHBHOCTb
HEUTPOPUIIOB, yBeln4YMBaeTcs KoHieHTparus WJI-23 B
ceiBopoTke. [Ipumenenue npu BK pekTanbHbIX CyIIIo-
3UTOPHEB C IKCTPAKTOM KypKyMBl NMPUBOIAUT K CHIDKE-
HUIO B KPOBH KOJIMYECTBA JICHKOIIUTOB MPEUMYIIECTBEH-
HO 3a CYeT CErMEHTOSICPHBIX HEUTPODUIOB U TUMQOITH-
TOB, CHIDKEHUIO nornotuTenbHoi 1 HCT-penyuupyronieit
CIIOCOOHOCTH HEHUTPO(UIIOB KPOBH, CHUYKCHHUIO KOHIICH-
tparmu NJI-23 B cBIBOpOTKE.

KaroueBble cioBa: Oonesns Kpona, cymmosurtopuu,
KypKyMa

Abstract. In pathogenesis of Crohn's disease (CD),
immune mechanisms are of leading importance, including
an increasing number and activation of neutrophils that
damage the wall of the gastrointestinal tract. About a
third of patients with CD are not sensitive to traditional
therapy, develop intolerance and serious side effects. The
aim of the study was to evaluate the effect of turmeric
extract in rectal suppositories of the original composition
on the clinical status and indicators of innate immunity
in the blood in experimental CD& The experiment
was performed on 35 white Wistar rats. Materials and
methods. CD was modeled by rectal administration of
trinitrobenzene sulfonic acid. Rectal suppositories with
10% turmeric extract (Curcuma longa L.) of the original
composition (subject to protection) were used every 12
hours. Results. It was established that clinical signs of the
disease progress from 5 to 7 days of occurence, the number
of lymphocytes, monocytes, neutrophils in the blood, the
absorption and HCT-reducing activity of neutrophils and
the concentration of IL-23 in serum increases. The use of
rectal suppositories with turmeric extract in CD leads to a
decrease in the number of leukocytes in the blood mainly
due to segmented neutrophils and lymphocytes, decrease
in the absorption and HCT-reducing ability of blood
neutrophils, and concentration of IL-23 in serum.
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bonesns Kpona (BK) — xpoHHYeckoe BOCTIANUTETEHOE
3a00JIeBaHNE C CEIMEHTApHBIM MOPAKEHUEM DPA3IHUYHBIX
OTZEJIOB KEITYIOYHO-KHIIEYHOTO TpakTa W IMpeuMylle-
CTBEHHOH JIOKaJIM3alyel B TEPMUHAJIBHOM OTAENE TOJ-
B3/IOITHOW W MPOKCHUMAJIBHON YacTh O00OMOYHON KHIIKH
[1]. BK mpencraBnser akTyanbHyI0 IpodiIeMy COBpeMEeH-
HOM TacTPO’HTEPOJIOTHH B CBSI3U C YBEIMYCHHEM €€ Ya-
CTOTBI, PaclpOCTPAaHEHHOCTH, TSKECTBIO OCIOKHEHUH U
cioxkHoCTAMH Tepanuu. CormacHo aaHHbIM Poccuiickoit
accolLMaIMM KOJIOIPOKTOJIOTOB M acCOIMAIMK TacTPOdH-
TEpOJIOTOB 10 auarHoctuke u jedeHuto bK, 3abonesae-
MocTh bK B Poccwmiickoii @enepanuu cocrasiset ot 0,3
1o 20,2 Ha 100 ThIC. HaceleHUs, B TO BpeMs KaK pacipo-
cTpaHeHHocTh gocturaer 322 Ha 100 ThIc. Pacnpoctpa-
HeHHOCTh bK BBIIlIE B CEBEPHBIX MNPOTaX U 3aMa HON Yya-
ctu PO, HUKe B a3MaTCKOM 4acTh CTPaHbl, OJJHAKO B IO-
CJIeTHUE TONBI 9Ta TpaHb cTupaercs [2]. B matorenese mo-
PaKEHUS CIU3UCTON 000JIOUKH TOJICTOTO KUIICUHUKA NIPH
BK Bemymiee 3Ha4eHNE UMEIOT aKTHBAINS HEUTPODHIIOB,
MoHOUXTOB/Makpodaros rpu yuactun 1L-23, TH®-anbda
U ap. (akTOpOB BPOXKACHHOTO MMMYHUTETAa U HIMMYHOpE-
rymsinun [3, 4]. V3BecTHBIE TEPaneBTUYCCKHUE TOIXOIBI
npu BK HanpapiieHbl Ha MHAYKLIUIO U MOIJEPKAHUE pe-
MHUCCHH H BKIIIOYAIOT IPUMEHEHHE MTPOU3BONHBIX S-aMU-
HocamuuuioBoit kuciotel  (5-ACK), xkopruxocrepou-
JI0B, UMMYHOCYIIPECCaHTOB, OMOJIOTMYECKYIO TEPAIHIO, B
YaCTHOCTH, IPUMEHEHNE MOHOKJIOHAJIbHBIX aHTUTEN TIPO-
tuB TH®-anbda, a Takke xupyprudeckne moaxosl. [Ipu
3TOM, IPUMEPHO TPETh MALUEHTOB, cTpanarmux bK, He-
YYBCTBUTENBHBI K TPAJIULIMOHHON TEpaNuy, y MHOTUX U3
HUX B XOZI€ JIEUYEHMsI pa3BHBAETCS HEMEPEHOCHMOCTb, a
TaKXKe PAJ CEPbE3HBIX MOOOYHBIX d(PPEKTOB, TAKMX KaK
JIEHKOTICHUSI, arpaHyJIoIHUTO3, TPOMOOIUTONIEHUS, THIIEP-
YYBCTBUTENBHOCTH U Jp. Takum oOpa3oM, MOUCK, paspa-
00TKa 1 000CHOBAaHHNE TIPUMCHECHISI HOBBIX TepaIrieBTHIC-
CKHUX ITOJXO/I0B, B TOM 4KcIIe 3(PEKTUBHBIX JIEKAPCTBCH-
HBIX TPENapaTroB ¢ MUHUMAJIbHBIM KOJHMYECTBOM IOO0Y-
HbIX 3¢ dexroB mpu BK saBnsiercs akryanbHoi 3anayeii. B
JTAHHOM OTHOIICHUH OCOOBIN HHTEpEC MPECTABISIET Kyp-
kyma miauHHas (ar. Curcuma longa), KOTOpas HCIOJb-
3yeTcsi B MeAUIMHE B BUJEC KOpHeBUIL. OCHOBHBIM JeHi-
CTBYIOLIMM HadajOM KOPHEBUIL KypKyMBbl SIBIISIETCSA Kyp-
KyYMHHOUJHBII KOMILIEKC, OTHUM U3 KOMIIOHEHTOB KOTO-
poro sBJISIeTCSl KYpPKyMHUH, 0ONaJalonii aHTHOKCHIAHT-
HBIMH, ITUTONPOTEKTOPHBIMH, TTPOTUBOBOCHAINTEIbHBIMH
cBoiicTBamu [5]. B mocnennne Toapl HHTEHCHBHO HM3y4Ya-
FOTCSI OCOOCHHOCTH (papMaKOKWHETHKH KypKyMHHA, TIPO-
JIeMOHCTpHUPOBaHa ero 3GQEeKTUBHOCT M 0E30MaCHOCTD

Crohn’s disease (CD) is a chronic inflammatory
disease with segmental lesions of various parts of the
gastrointestinal tract and localization in the terminal
ileum and proximal part of the colon [1]. CD presents an
urgent problem of modern gastroenterology in connection
with an increase in its frequency, prevalence, severity of
complications, and complexities of therapy. According
to the Russian Association of Coloproctologists and the
Association of Gastroenterologists for Diagnosis and
Treatment of CD, the incidence of CD in the Russian
Federation is from 0.3 to 20.2 per 100 thousand people,
while the prevalence reaches 322 per 100 thousand. The
prevalence of CD is higher in the northern latitudes and
the western part of the Russian Federation, lower in the
Asian part of the country, however, in recent years, this
line has been erased [2]. In the pathogenesis of damage
to the mucous membrane of the large intestine in CD, the
activation of neutrophils, monocytes/macrophages with
the participation of IL-23, TNF-alpha, and other factors
of innate immunity and immunoregulation are of leading
importance [3, 4]. Known therapeutic approaches in CD
are aimed at inducing and maintaining remission and
include the use of 5-aminosalicylic acid derivatives (5-
ASA), corticosteroids, immunosuppressants, biological
therapy, in particular, the use of monoclonal antibodies
against TNF-alpha, as well as surgical approaches. At
the same time, about a third of patients with CD are not
sensitive to traditional therapy, many of them develop
intolerance during treatment, as well as a number of
serious side effects, such as leukopenia, agranulocytosis,
thrombocytopenia, hypersensitivity, etc. Thus, the search,
the development and justification of the use of new
therapeutic approaches, including effective drugs with a
minimum of side effects in CD, is an urgent task. In this
regard, of particular interest is turmeric long (lat. Curcuma
longa), which is used in medicine in the form of rhizomes.
The main active principle of rhizomes of turmeric is the
curcuminoid complex, one of the components of which
is curcumin, which has antioxidant, cytoprotective,
anti-inflammatory properties [5]. In recent years, the
pharmacokinetics of curcumin have been intensively
studied, its effectiveness and safety have been demonstrated
in relation to a number of human diseases, in particular
diseases of the cardiovascular system, musculoskeletal
system, diabetes and many others. Data on the ability of
curcumin to modulate various signaling pathways were
obtained: cyclooxygenase-2 (COX-2) activity, production
of pro-inflammatory cytokines, C-reactive protein (CRP),
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B OTHOILUECHUH psAJa 3a00JeBaHUl YeloBeKa, B YaCTHOCTH,
3a00JIeBaHUI CEPIEUHO-COCYIUCTON CUCTEMBI, OIMOPHO-
JIBUTATENILHOTO armapara, ruabera 1 MHOTHX apyrux. [lo-
JydeHbl JTaHHBIE O CIIOCOOHOCTH KypKyMHHa MOIYIIHPO-
BaTh Pa3IMYHbBIE CUTHAIBHBIE TyTH: aKTUBHOCTb ITHKJIOOK-
cureraspl-2 (LIOI'-2), mpoayKuuio mpoBOCHAINTEIbHBIX
uuToknHOB, C-peaktuBHoro Oenka (CPB), mpocrarnanau-
Ha E2, kpeatununa u np. [3].

Ieas padoTbl — WCCIEAOBAaThH BIUSHHE DKCTPAKTa
KYPKYMBI B COCTaBE PEKTaIbHBIX CYNIIO3UTOPUEB OPHUTH-
HaJbHOTO COCTaBa Ha KIMHUYECKHUM CTaTyC M IMOKazare-
JIX BPO’KJICHHOTO UIMMYHHUTETA B KPOBU MPU SKCIIEPUMEH-
TanpHoi BK.

MarepuaJjibl 1 METOAbI HCCJIE0BAHUS

PaGora BrmosnHeHa Ha 35 OenbIx Kpbicax auHUN Wistar
Maccoit 240-260 r. B coorBeTcTBUM ¢ EBponeiickoil koH-
BEHIUEH O 3allUTe MO3BOHOYHBIX JKUBOTHBIX, UCIIOJIB3Y-
EMBIX JUIS SKCIICPUMEHTOB WM B WHBIX HAyYHBIX IEJISIX
(ETS Ne 123 ot 18.03.1986, CtpacOypr), Pexomennarm-
ssmu EBpornetickoit Komucenn 2007/526/EC ot 18 uronHs
2007 rona, dupexrusoii 2010/63/EU eBpomneiickoro nap-
JIAMEHTa U COBETa €BPOIEHCKOTO COK3a OT 22 CeHTIOpS
2010 roma mo oxpaHe >KHBOTHBIX, UCIOJIB3YEMBIX B Ha-
yuHbIX 1eisix. CiiydaiiHpIM 00pa3oM ObLIH CPOpPMUPOBa-
HBI 3 Tpynmsl Kpeic: | (n=7) — WHTAKTHBIA KOHTPOIE; 11
(n=14) — xuBotHBIe ¢ BK; III (n=14) — >xuBoTHBIC ¢ BK
B YCJIOBUSIX NMPHUMEHEHUSI PEKTAIBHBIX CYIIIO3UTOPUEB C
KypkymuHOM. BK MozenupoBany B COOTBETCTBUU C allro-
putMmoMm, onucanHbiM Morris G.P. et al. [6]: 30 mr cyxoii
TpuHUTpOoOeH30cynbpoHoBoi kuciaoTsl (THBC) («Sigma-
aldrich», USA) pactBopsimu B 150 Mt 50% sTanomna, mocie
4ero pekTanbHO BBOAWIH (0,25 MIT TOJYYEeHHOTO pacTBoOpa
THBC ¢ nomo1pio METUIIMHCKOTO TOJIMYPETAaHOBOIO Ka-
TeTepa ¢ BHEUIHUM JIMaMETPOM, PaBHBIM 2 MM, Ha TIIyOu-
Hy 8 cM [7]. )KuBoTHbIC ObLIH JIMIIICHBI KOpMa 3a 24 yaca
JI0 Hayajia MCCIACAOBaHMS, JJIs1 OOLIeH aHeCcTe31un ObLI KC-
rmosib3oBaH mpemnapar «3oieTmi-100» («Zoletily, «Virbac
SanteAnimale», ®panrst) B go3ze 20 mr/kr. Pazsutne K
BEpU(HIIUPOBAIH 10 KIMHHYECKON KapTHHE U Mopdoio-
MM 04ara MOBPEK/CHUS B TOJICTOM KHUIIIEYHUKE. Pekrasb-
HBIE CYMITO3UTOPUH IS KpBIC, Maccoit 0,3 T, comeprkariue
10% sxcTpakt Kypkymsl JuimHHON (Curcuma longa L., u-
amapt, MH1ns) OpuTHHAIBHOTO COCTaBa (TeMa OXpaHO-
CrocoOHa, 1mojiaHa 3asBKa Ha M300pETeHHEe) TOTOBUIM Ha
OCHOBE CMECHU TIOJMATHIICHIJIMKOICH PAa3IUYHON MOJIEKY-
nsipHOM Macchl («Sigma aldrich», ['epmanus) ¢ ucnonb3o-
BaHUEM KOMILIEKca (PapMaKOTEXHOJIOTHYECKHX HCCIIENO-
BaHUi1, M TPUMEHSUITH Kakple 12 9acoB ¢ MOMEHTa HH/TYK-
uuu BK. UccnenoBanust npoBoauian Ha 5 v 7 CyTKU OT UH-
nykiuu BK, xorna Obimn HanOosee BhIpaKEHbI KIIMHHYE-
CKue ¥ MOP(OIIOTHYESCKUE MPOSBICHS. [l OlEHKH KiTH-
HU4ecKoro craryca npu bK ucronb3oBaiu MHIEKC aKTHB-
Hoctu 6ome3nn DAI (disease activity index) B cooTBeT-
CTBUH CO IIKajou, pazpadborannoit Cooper H.S. et al. [8],
aIalITUPOBAHHON JJIs1 OIEHKH HMCCIIEAYeMON TaTOJIOTHU Y

prostaglandin E2, creatinine, etc. [3]. Aim of work. The
purpose of the work is to study the effect of turmeric
extract in the composition of rectal suppositories of the
original composition on the clinical status and indicators
of innate immunity in the blood in experimental CD.

Materials and methods

The work was carried out on 35 white Wistar rats weighing
240-260 g in accordance with the European Convention for
the Protection of Vertebrate Animals used for experiments
or other scientific purposes (ETS No. 123 of 03/18/1986,
Strasbourg), European Commission Recommendations
2007/526 / EC of 18 June 2007, 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. 3 groups of rats
were randomly formed: I (n=7) — intact control; I (n=14)
— animals with CD; III (n=14) — animals with CD in the
context of the use of rectal suppositories with curcumin.
BC was modeled according to the algorithm described by
Morris G.P. et al. [6]: 30 mg of dry trinitrobenzenesulfonic
acid (TNBS) (Sigma-aldrich, USA) was dissolved in 150
ml of 50% ethanol, after which 0.25 ml of the obtained
TNBS solution was rectally injected using a medical
polyurethane catheter with an external diameter equal to
2 mm, to a depth of 8 cm [7]. The animals were deprived
of food 24 hours before the start of the study; the drug
Zoletil-100 (Zoletil, Virbac SanteAnimale, France) was
used for general anesthesia at a dose of 20 mg / kg. The
development of CD was verified by the clinical picture
and morphology of the lesion in the large intestine. Rectal
suppositories for rats weighing 0.3 g, containing 10%
turmeric extract with a long mass (Curcuma longa L.,
Diamart, India) of the original composition (subject to
protection, patent application filed) was prepared on the
basis of a mixture of polyethylene glycols of various
molecular weights (“Sigma aldrich®, Germany) using a
complex of pharmacotechnological studies, and was used
every 12 hours from the time of induction of CD. Studies
were carried out on days 5 and 7 from the induction of
CD, when the clinical and morphological manifestations
were most pronounced. To assess the clinical status in CD,
the disease activity index (DAI) was used in accordance
with the scale developed by Cooper H.S. et al. [8], adapted
to evaluate the studied pathology in rats. Evaluation was
performed for each rat daily, based on three parameters:
weight loss, stool consistency, and rectal bleeding. Each
parameter was evaluated on a 4-point scale from 0 to 4,
scores were summarized, the minimum value of the index
was 0, and the maximum was 12. The term “loose stools”
refers to unformed feces with a paste consistency, the
term “diarrhea” means the absence of a formed stool with
frequency of bowel movements more than 3 times a day.
Rectal bleeding was defined as the presence of fresh blood
on the hair around the anus and in the stool, and occult
blood in the stool was determined using a benzidine test.
The serum concentration of IL-23 was determined using
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KpbIc. OLieHKa IPOBOAMIIACH TS KX I0M KPBICHI €XKETHEB-
HO, MCXO/Is1 U3 TPEX MapaMeTpoB: MOTeps Beca, KOHCUCTEH-
Lus CTyJIa U peKTajbHOE KpoBoTeueHHe. Kaxiplil mapa-
METp OIEHUBaIH 1Mo 4-X OanpHOU mmKane ot 0 mo 4, 6an-
JIBI CYMMHUPOBAJIA, MUHAMAJIbHOE 3HadeHne uHekca — 0,
MakcuMaiabHoe — 12, Tlog TepMHHOM <«OKUAKUN CTYID»
MOHUMAaK HeC(hOPMHUPOBAHHBIE KaJIOBBIE MacChl C KOH-
CUCTEHIIMEH MacThl, TEPMUHOM «JHUaApEs» — OTCYTCTBHE
c(hopMHPOBAHHOTO CTyJIa ¢ YaCcTOTOW medexaruii Oomee
3-X pa3 B CyTKHU. PekTaibHO€ KPOBOTEUEHHUE OMNPEEIsIN
KaK IPUCYTCTBHUE CBEXKEH KPOBU HA IMIEPCTH BOKPYT aHyca
U B KaJIOBBIX Maccax, CKPBITYIO KPOBb B KaJIOBBIX Maccax
OTIPEIETISUTH C TIOMOIIBI0 OCH3UIUHOBOM MPOOBI.

Konuentpanuio B ceiBopotke IL-23 ompenensiu ¢ mno-
MOIIBIO CTIENU(UIECKUX TECT-CHCTEM JUIA KPBIC (UPMBI
«ELISA Kit» (KuTaif) Ha aBTOMaTHIeCKOM HMMYyHOMEp-
MeHTHOM aHanm3atope «Personal LAB» (Mramus). O6-
MK aHaJTM3 KPOBH BBITIOJIHSIM C TOMOLIBIO aBTOMATHYe-
CKOT'0 reMaToJIOTMYeCKOro aHaJln3aTopa /il BeTepuHapun
BC-2800Vet (Mindray, Kuraii). [Togcuer nefikorurapHoit
(hopMyIBI IPOBOAMIIM B Ma3KaX KPOBH, (PMKCHPOBAHHBIX
METUJIOBBIM CIUPTOM M OKpauleHHbIX a3yp Il-303uHOM
no PomanoBckomy-I'umze. [loncuntsiBanu 200 neiikonu-
ToB ¢ quddepeHnuanyeil cerMeHTOsIEPHBIX U MaJI0YKO-
SIICPHBIX HEUTpO(UIOB, TUMQOIMTOB, MOHOLIUTOB, & UX
KOJIMYECTBO BbIpakasd B abcomotHbix (10°/1) Bennuu-
Hax. OmueHky (aronuTo3a MPOBOAMIM MYTEM CMEIINBa-
Hus 200 M1 HerTpoduiaos ¢ 20 MKII B3BECH JaCTHI] MO-
HOJUCTIEPCHOTO (C raMeTpoM 1,7 MKM) TIOIHCTEPOITBHO-
ro narekca. [locne mnkybanuu npu temmneparype 37°C
13 CYCIIEH3MU TOTOBWJIM MpEnaparsl, KOTOPHIE BBICYIIH-
BaJIM, (PUKCHPOBAIM METAHOJIOM W OKpamuBanu asyp llI-
703uHOM 110 PomaHoBcKoMy-I mM3e. C momoIsio nMMep-
CHOHHOW MHUKPOCKOIIMU YYHUTHIBAIM aKTUBHOCTH (harorm-
TO3a — % KJICTOK, 3aXBaTUBIUUX XOTs OBl OJHY YacTHUILY
JlaTeKca, MHTEHCUBHOCTH (harouuTo3a — YHCIO IOIVIO-
HIeHHBIX MUKpocgep natekca B 100 moacUnTaHHBIX KIIET-
Kax " (paronuTapHOe YUCIO — YHCIIO MOMIOIIEHHBIX MU-
Kpocdep narekca Ha ofuH (aronuT. Pe3ymbrar BhIpaxa-
1 B %.

HccnenoBanue  KUCIOPOI3aBHCHMOTO  METa0OIM3Ma
HelTpodunoB nepudepudeckoil KpOBU MPOBOIMIH, YUH-
ThIBass WHTEHCHBHOCTH BOCCTAHOBICHHS HeHTpoduia-
mu HUTpocunero tetpazonus (HCT) B ero HepacTBOpH-
Mmyto Gopmy — mudopmaszan mo metoxy A.H. MasHckoro
u M.E. Bukcmana (1979). [IpoBoawim crioHTaHHBINA 1 HH-
nyunpoBanHblil HCT-tect [9]. Pesynbrar Beipaxkanu B %.
Jannble 00pabareiBaid C IOMOILBIO MAKETa MPOrpamMm
«Statistica 10.0 for Windowsy». XapaxkreprucTuka BEIOOPOK
npencrasiena B popmare «Me (Q,,—Q.,)», tne Me — me-
nuana, Q ., Q.  — 3HAYEHUE HIKHETO ¥ BEPXHETO KBAPTHU-
7 COOTBETCTBEHHO. [IpoBEpKy CTaTMCTHYECKHUX THUIOTE3
B TpyIIIaX MPOBOIWIN C UCIIOJIH30BAHNEM HETapaMeTpH-
yeckux kpurepues (Kpackena — Yomnuca, Manna — Yur-
Hu, Banpaa — Bonbdosurna). OTnuuust cuuTanu CTaTu-
cTUYecKu 3HaYuMBbIMHU T1pH p<0,05.

specific test systems for rats from ELISA Kit (China)
using the Personal LAB automated enzyme-linked
immunosorbent analyzer (Italy). Complete blood count
was performed using an automatic hematology analyzer
for veterinary medicine BC-2800Vet (Mindray, China).
The leukocyte formula was calculated in blood smears
fixed with methyl alcohol and stained with azure II-
eosin according to Romanovsky-Giemsa. 200 leukocytes
with differentiation of segmented and stab neutrophils,
lymphocytes, monocytes were counted, and their number
was expressed in absolute (10°/L) values. Phagocytosis
was assessed by mixing 200 pl of neutrophils with 20
ul of a suspension of monodisperse particles (with a
diameter of 1.7 pm) of polystyrene latex. After incubation
at a temperature of 37°C, preparations were prepared
from the suspension, which were dried, fixed with
methanol, and stained with azure Il — eosin according
to Romanowski-Giemsa. Using immersion microscopy,
phagocytosis activity was taken into account — % of
cells that captured at least one latex particle, phagocytosis
intensity — the number of latex microspheres absorbed in
100 counted cells, and phagocytic number — the number
of latex microspheres absorbed per phagocyte. The result
was expressed in %. A study of the oxygen-dependent
metabolism of peripheral blood neutrophils was carried
out, taking into account the intensity of neutrophil recovery
of nitro blue tetrazolium (HCT) into its insoluble form —
diformazan according to the method of A.N. Mayansky
and M.E. Wicksman (1979). Spontaneous and induced
HCT tests were performed [9]. The result was expressed
in %. The data was processed using the software package
“Statistica 10.0 for Windows”. The characteristics of the
samples are presented in the format “Me (Q,;~Q,)”, where
Me is the median, Q,,, Q.. are the values of the lower and
upper quartiles, respectively. The statistical hypotheses
in the groups were tested using nonparametric criteria
(Kruskel — Wallis, Mann — Whitney, Wald — Wolfowitz).
Differences were considered statistically significant at
p<0.05.

Results and discussion

In experimental CD, on the 5" and 7™ day of observation,
the frequency of bowel movements increased, the stool
consistency changed, blood appeared in feces, and body
weight decreased, which was reflected in a statistically
significant increase in the DAI index on the 5" and 7" days
of the experiment (table 1).

Weight loss averaged 10%, it is believed that it is due
to both diarrhea and a systemic inflammatory response,
in particular the anorexigenic effect of some pro-
inflammatory cytokines [10]. In addition, there was a
decrease in motor activity of animals. The dose of TNBS
was chosen so that animal mortality was minimal or absent.
In our experiments, animal mortality within 7 days of CD
was absent. In the dynamics of CD, the DAI value on day
7 significantly exceeded the value on day 5 (p<0.05). So,
with TNBS-induced colitis in rats, the clinical picture
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Pe3yabTarThl HccieioBaHNSA M UX 00CY:KIeHHE

IIpu sxcniepumentansHoit BK Ha 5 m 7 cyTtku Habmio-
JIeHUs1 yBEIUYMBAJIACh 4acToTa Ae(ekaruii, n3MeHsIach
KOHCHCTEHIIMS KaJla, MOSABISUIACh KPOBb B KaJIOBBIX Mac-
cax, CHMXKaJlach Macca Teja, YTO HAIJIO OTPaXkKeHHE B CTa-
TUCTUYECKH 3HAYUMOM yBesnndeHuH unjaekca DAI Ha 5 u
7 cytku skcnepuMmenTa (Tabmuna 1).

Tabnuua 1

BAnAHWE NOKaNbHOTO NPUMEHEHMA SKCTPAKTa KYPKYMbI B
COCTaBe peKTa/ibHbIX CYyNnno3UTOPUEB Ha MHAEKC aKTUBHO-
cT1 6onesHn npu akcnepumeHTanbHoii BK (Me (Q,.-Q..))

lpynnobl | Tpynna 1 Ipynna 2 BK Ipynna 3 BK+KKM
XMBOT- | UHTaKT- 5 cyTKM 7 cyTKM 5 cyTKM 7 cyTKM
HbiX | Hble (Nn=7)| (n=7) (n=7) (n=7) (n=7)
DA, 0 8,00 11,00 4,00 4,00
y.e. (6,00-10,00) | (11,00-11,00) | (4,00-5,00) | (4,00-4,00)
p,,<0,01 | p,,<0,01 | p, ,<0,01 | p, ,<0,01
p,.<0,01 | p,.<0,01
MpumeyaHne. p — MoOKasaTe/lb 3HAYMMOCTM PaA3ANYUNN

MeXAay rpynnamu.

IToreps Beca B cpennem cocrasmia 10%, IpuUHATO CUH-
TaTh, YTO OHA OOYCIIOBJIEHA KaK JHapeeid, TaKk M CHCTEM-
HBIM BOCIAJIUTENIbHBIM OTBETOM, B YACTHOCTH, AHOPEKCH-
TeHHBIM 3()(HEKTOM HEKOTOPBIX MMPOBOCHAIUTEIBHBIX -
TokuHOB [10]. Kpome 3TOTO, OTMEUATOCH CHUKCHUE JIBU-
rarenpHON akTuBHOCTH >KMBOTHBIX. Jloza THBC Oputa
ronoOpaHa TakuM 00pa3oM, 4TOOBI CMEPTHOCTH JKHBOT-
HBIX ObLIa MHHHMAJbHON WJIM OTCYTCTBOBaja. B Hammx
SKCIIEPUMEHTAX CMEPTHOCTh KUBOTHBIX B T€UEHUE 7 Cy-
tok bK orcyrcTBoBana. B nunamuke BK 3nauenne DAI
Ha 7 CyTKH JIOCTOBEPHO NPEBBIIIAN0 3HAYEHHS Ha 5 CyT-
ku (p<0,05). Utak, mpu THEC-nnayiupoBaHHOM KOJIUTE
Y KpbIC HaOIII0IaeTCsl KIIMHUYeCKast KapTHHA, XapaKTepHas
g BK.

Pe3ynbraThl OlIeHKU MOKa3aTelae BPOXKIECHHOTO UMMY-
HUTETa MpH dKkcnepuMenTanbHoil BK npencrasnenst B Ta-
Omuiie 2. Ha 5 cyTku B KpoBH BO3pacTajio o0IIee KoJnde-
CTBO JIEUKOL[UTOB, KOJINYECTBO CErMEHTOSACPHBIX HEUTPO-
(n10B, TMMQOIIMTOB, MOHOIIMTOB; Ha 7 CYTKH yBEIINYHBA-
JIOCh 00IIIee KOIMYECTBO JICHKOIIMTOB, KOJIHUYECTBO JINM-
¢douuToB. Utak, npu sxcniepumenTtanbhoii BK yBennuusa-
eTCsl KOJIMYECTBO JIEHKOIIMTOB B KPOBH IIPEUMYIIIECTBEHHO
3a cyeT JIMMQOIUTOB Ha 5 1 7 CYyTKH HaOIOIEHHS, a TaK-
JKe 3a CYeT HEUTPO(IIOB U MOHOIIUTOB HAa 5 CYTKH DKC-
nepumenTa. [Ipu orenke (yHKIIMOHAIBHOW aKTHBHOCTH
HEHUTPO(DUIIOB KPOBU BBISBICHO, YTO HAa 5 CYTKH CTaTH-
CTHUYECKH 3HAYMMO YBEIIMYMBACTCS aKTUBHOCTH (haroim-
TO3a, (arolUTapHOE YMCIIO, MOBBINIACTCS AKTHBHOCTH H
WHTEHCUBHOCTH cnionTanHoro HCT-tecta. Ha 7 cyTku Ha-
OMIoneHNsT YBETMYMBAIOTCS TTOKA3aTeH TOTJIOTUTETFHON
CIOCOOHOCTH — aKTUBHOCTH (ParonuTosa, haronurapHoe
yucno, a Takxke nokazarenu HCT-pegyuupyromeii cro-
COOHOCTH — aKTHBHOCTb W MHTEHCHBHOCTH CIIOHTaHHO-
ro HCT-tecta, akTHBHOCTh ¥ MHTEHCUBHOCTh UHTYITHPO-
BanHoro HCT-tecra. Jlamee Hamu mpoBeieHa OTICHKA KOH-
uentpanuu NJI-23 B CIBOPOTKE B JUHAMUKE SKCIIEPUMEH-

characteristic of CD is observed. The results of the
assessmentofindicators of innate immunity in experimental
CD are presented in table 2. On the 5th day in the blood,
the total number of leukocytes, the number of segmented
neutrophils, lymphocytes, monocytes increased; on the
7t day, the total number of leukocytes and the number
of lymphocytes increased. So, in experimental CD, the
number of leukocytes in the blood increases mainly due
to lymphocytes on the 5™ and 7™ day of observation, as
well as due to neutrophils and monocytes on the 5% day of
the experiment. When assessing the functional activity of
blood neutrophils, it was revealed that on the 5" day, the
activity of phagocytosis, phagocytic number is statistically
significantly increased, the activity and intensity of
the spontaneous HCT test increases. On the 7" day of
observation, the absorption capacity indicators increase —
phagocytosis activity, phagocytic number, as well as HCT-
reducing ability indicators — the activity and intensity of
the spontaneous HCT test, the activity and intensity of the
induced HCT test. Next, we assessed the concentration of
IL-23 in serum in the dynamics of experimental CD as one
of the key cytokines in coordinating the immune response
in this pathology. On the 5" and 7" day of observation, the
concentration of IL-23 in serum is statistically significantly
increased. In the dynamics of BC, the concentration of IL-
23 is 7 days higher than 5 days (p<0.05) of the experiment.
Under conditions of local use of turmeric extract in animals
with CD, changes in clinical parameters were recorded:
increased feed intake, increased motor activity of rats in
cells, animals spent more time on grooming. These signs
were reflected in the integrated indicator for assessing the
clinical status of DAI, the values of which are presented in
table 1. As can be seen, on days 5 and 7 of the experiment,
the DAI indicator significantly decreased. Note that,
despite the decrease, the DAI values on days 5 and 7
significantly differed from the values in the group of intact
animals, which allows us to speak on these observation
periods only about partial restoration of DAI in CD against
the background of the use of rectal suppositories with
turmeric extract. In the dynamics of experimental BC, the
DAI values on day 7 did not significantly differ from the
values on day 5 (p>0.05). Assessment of innate immunity
in experimental CD in the context of the use of rectal
suppositories with turmeric extract is presented in table 2.

Table 1

The effect of local application of turmeric extract in rectal
suppositories on the disease activity index in experimental
CD (Me (Q,.-Q..))

Animal | Group Group 2 CD Group 3 CD+CCM
group | 1lIntact |5 day (n=7)| 7 day (n=7) 5 day 7 day
(n=7) (n=7) (n=7)
DAI, 0 8,00 11,00 4,00 4,00
c.u. (6,00-10,00) | (11,00-11,00) | (4,00-5,00) | (4,00-4,00)
p,,<0,01 p,,<0,01 p,,<0,01 | p, <0,01
p,.<0,01 | p,.<0,01

Note. p — is an indicator of the significance of differences
between groups.
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tanbHOM BK Kak 0IHOTo M3 KIIIOUEBBIX MUTOKUHOB KOOP-
JUHAIUU UIMMYHHOI'O OTBETa IpHU 3ToM narojoruu. Ha 5 u
7 cytku Habmronenus koHueHTpamus NJI-23 B cChIBOPOTKE
CTaTUCTUYECKU 3HAYMMO yBesnnuuBaeTca. B nunamuke bK

Table 2

The effect of local application of turmeric extract in rectal
suppositories on the indicators of innate immunity in
experimental CD (Me (Q,.-Q..))

koHuenTpauus MJI-23 na 7 cyTku BbIIIE, YEM Ha 5 CYTKH Indicators | Group1 | Group2CD | Group2CD | Group3 Group 3
(p<0,05) sxciepumeHTa. Intact (n=7) | 5 day (n=7) | 7day (n=7) | CD+CCM S | CD+CCM 7
day (n=7) | day(n=7)
Tabnuua 2 Leukocytes, | 6,00 8,77 8,00 5,99 5,40
BAnsHME NOKaNbHOTO MPUMEHEHMUSA 3KCTPaAKTa KypKyMbl M0 | (4,00:6,00) |(6,50-9,90)" | (6,00-8,00)" | (5,40-6,604# | (4,70-5,80)#
B COCTaBe PEKTa/ibHbIX CYNnoO3MTOPMEB HA MOKasaTesnu Stabs, 0,03 0,09(0,03- 0,03 0 0
. *10%/ | (0,00-0,05) |  0,13) | (0,00-0,05)
BPOMAEHHOIO UMMYHUTETA NPU SKCNepUMeHTanbHoM BK Segs, *107] 135 33 135 193 160
(Me (Q,-Q..)) (0,96-1,47) | (1,88-3,65)* | (0.96-147) | (1,60-2,30)%# | (0,89-1,73)
Mokasatenm | [pynnal lpynna 2 lpynna 2 lpynna 3 pynna 3 ANC, *10%/I 1,35 3,20 1,35 1,93 1,60
MHTakTHble | BK5cytkn | BK 7 cytkn | BK+KKM 5 | BK+KKM 7 (0,99-1,53) |(1,96-3,74)* | (0,99-1,53) |(1,60-2,30)*# ]| (0,89-1,73)
(n=7) (n=7) (n=7) | cyrku [n=7) | cyrkw (n=7) LC,*1071 | 3.8 4,89 5,88 340 342
Neitkouu- 6,00 8,77 8,00 5,99 5,40 (3,04-4,25) | (1,97-6,01)* | (5,04-6,25)* | (1,90-4,99)# | (3,05-3,84)#
Tbl, *109/11 (4,00-6,00) (6,50-9,90)* (6,00-8,00)* (5,40-6,60)# (4,70-5,80)# MNC, 0'24 0,58 0,24 0,55 0,34
nAH, 0,03 0,09 0,03 0 0 *1091 | (0,21-0,27) |(0,29-0,77)* | (0,21-0,27) |(0,41-0,84)* | (0,22-0,37)
*10°n | (0,000,05) | (0,03-0,13) | (0,00-0,05) PA % 36,0 585 130 580 15
CAH, *10°/n 1,35 3,13 1,35 1,93 1,60 (32,0-40,0) | (45,0-64,0)* | (38,0-67,0)* | (45,0-64,0)* | (38,0-65,0)*
(0,96-1,47) |(1,88-3,65)* | (0,96-1,47) | (1,60-2,30)*# | (0,89-1,73) PN, c.u. 1,88 14,15 13,40 4,20 9.20
H®, *10°/n 1,35 3,20 1,35 1,93 1,60 (1,90-2,00) | (14,15-19,0)* | (9,60-16,10)* | (14,2-19,0)*# | (9,2-11,0)*#
(0,99-1,53) | (1,96-3,74)* | (0,99-1,53) | (1,60-2,30)*# | (0,89-1,73) NBT-test 40 150 85 90 55
L, *10°/n 3,88 4,89 5,88 3,40 3,42 spont., (4,0-5,0) |(15,0-16,0* | (2,0-12,0) |(4,0-10,0)*# | (5,0-9,0)%
(3,04-4,25) |(1,97-6,01)* | (5,04-6,25)* | (1,90-4,99)# | (3,05-3,84)# activity, %
MU, *10°%/n 0,24 0,58 0,24 0,55 0,34 NBT-test 0,06 0,19 0,09 0,10 0,05
(0,21-0,27) |(0,29-0,77)* | (0,21-0,27) | (0,41-0,84)* | (0,22-0,37) spont.,, | (0,05-0,07) |(0,19-0,20)* | (0,02-0,12) |(0,06-0,14)*# | (0,05-0,09)
A®, % 36,0 58,5 43,0 58,0 44,5 intesity, c.u.
(32,0-40,0) | (45,0-64,0)* | (38,0-67,0)* | (45,0-64,0)* | (38,0-65,0)* NBT-test 5,0 8,5 10,0 6,5 9,0
Y, y.e. 1,88 14,15 13,40 4,20 9,20 ind., (4,0-6,0) | (80-12,0) | (7,0-16,0* |(3,0-13,0*#| (7,0-10,0)*
(1,90-2,00) | (14,15-19,0)* | (9,60-16,10)* | (14,2-19,0)* # | (9,2-11,0)*# activity, %
HCT-tect 4,0 15,0 8,5 9,0 55 NBT-test 0,06 0,07 0,11 0,07 0,09
COHT., (4,0-5,0) |(15,0-16,0)* | (2,0-12,0) |(4,0-10,0)*#]| (5,0-9,0)# ind., (0,06-0,06) | (0,05-0,19) |(0,07-0,16)* | (0,05-0,19) |(0,08-0,11)*
aKT-Tb, % intesity, c.u.
HCT-tect 0,06 0,19 0,09 0,10 0,05 IL-23, pg/ 32,16 71,57 86,04 32,16 35,62
cnont, | (0,05-0,07) |(0,19-0,20)* | (0,02-0,12) | (0,06-0,14)*# | (0,05-0,09) ml (28,95-43,42) | (59,51-73,18)* | (78,81-91,67)* | (22,52-48,25)# | (25,66-44,81)#
MHT-Tb, V.€. Note. * — significant (p<0.01) differences with group
HCT-tect 50 85 10,0 6,5 9,0 1, # — with group 2; stabs — stab neutrophils, segs —
wHa., akt- | (4,0-60) | (80-120) | (7,0-160)* |(3,0-13,0)*% ) (7,0-10,0)* segmented neutrophils, ANC — Absolute Neutrophil
b, % Count, EF — eosinophils, BF — basophils, MLC — mixed
HCT-tect 0,06 0,07 0,11 0,07 0,09 .
WH, WHT- | (0,06-0,06) | (0,05-0,19) | (0,07-0,16)* | (0,05-0,19) | (0,08-0,11)* 'Vm_p_hocyte Cu't”re'MN_C_monocytes' PA — phagocytic
Tb, V.e. activity, PN — phagocytic number.
nn-23, nr/ |32,16 71,57 86,04 32,16 35,62
MA (28,95-43,42) | (59,51-73,18)* | (78,81-91,67)* | (22,52-48,25)# | (25,66-44,81)# On the 5™ day of observation, the total number of leuko-

MNpumeyaHue. * — 3Haunmsble (p<0,01) pasanuma c rpyn-
nou 1, # — c rpynnoi 2; MAH — nano4ykosgepHble Hel-
Tpodunbl, CAH — cermeHTOosaepHble HenTpoduabl, HP
— Henutpodunbl, 3P — 303nHoPpunbl, b — 6asodunsbl,
U — nammoountbl, ML, — moHouUTbI, AP — aKTUBHOCTb
¢darountosa, ®Y4 — darouymTapHoe Ymcso.

B ycnoBusX J0KaTbHOTO MPUMEHEHHUS SKCTPAKTa KYPKY-
MBI y )KUBOTHBIX ¢ BK 3apukcnpoBaHbl m3MEeHEHUS KITMHU-
YECKUX TapaMeTPOB: YBEJIUYUIOCH MOTPEOICHNE KopMa,
MOBLICHJIACH JIBUTATENbHAS aKTUBHOCTH KPBIC B KIIETKaX,
JKUBOTHBIC OOJIBIIIE BPEMEHH YICISUIA TPYMUHTY. YKa3aH-
HbIE TIPU3HAKA HAIUTH OTPaKCHHE B MHTETPAIBHOM ITOKa-
3arene OIeHKH KIMHIYecKoro craryca DAL, 3HaueHus Ko-
TOpOTO TpecTaBieHsl B Tadmuie 1. Kak Buano, Ha 5 u 7
CYTKH dKCIIEpUMEHTa mokazarenb DAL goctoBepHO CHU-

cytes significantly decreases due to a decrease in the num-
ber of segmented neutrophils and lymphocytes, on the 7
day of the experiment, the total number of leukocytes de-
creases due to lymphocytes. It should be noted that in all
periods of observation the total number of leukocytes did
not differ from the values in the group of intact animals,
and in the dynamics of the experiment on day 7 there were
no significant differences with 5 days of the experiment.
The results obtained allow us to talk about restoring the
representation of leukocytes in the blood mainly due to
segmented neutrophils and lymphocytes. Next, the effect
of the use of rectal suppositories with turmeric extract in
experimental CD on the functional activity of blood neu-
trophils was investigated. When assessing the absorption
capacity of neutrophils, it was revealed that on the 5% and
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xayca. OTMETHM, YTO, HECMOTPS Ha CHUKEHUE, 3HAYEHUS
DAI Ha 5 u 7 cyTKu AOCTOBEPHO OTIMYAIMCH OT 3Haye-
HUH B TPYIINIE HHTAKTHBIX KUBOTHBIX, YTO MO3BOJISET TO-
BOPUTH Ha JAHHBIX CPOKAX HAOIIOAEHUS TOJIBKO O HACTHY-
HoM BocctaHoBnernnn DAI nipu BK Ha (pone npumenenns
PEKTAIBHBIX CYNIO3UTOPUEB C DKCTPAKTOM KypKymbl. B
nuHamMuke skcnepuMmentanbHoil bK 3nauenust DAI na 7
CYTKHM 3HAaUMMO HE OTJIMYAKOTCS OT 3HAYEHUM HA 5 CyTKH
(p>0,05).

OneHka mokasaTeneil BPOXKICHHOTO HMMYHHUTETa IpPHU
sKkcnepuMeHTaIbHOM BK B yClIOBHSX NpHMEHEHUS pPEK-
TaIbHBIX CYNIO3UTOPHEB C DKCTPAKTOM KYPKYMBI IIpef-
cTapJieHa B Tabmuue 2.

Ha 5 cyrku HaOmomeHMsI 3HaUMMO CHMKaeTcsl olliee
KOJIMYECTBO JICHKOIIMTOB 33 CYET CHIDKEHHUS YHCiIa Cer-
MEHTOSIIEPHBIX HEUTPOPWIOB U TUM(OIIUTOB, HA 7 CyT-
KM 3KCIIEpUMEHTa 00lIee KOIUYECTBO JEHKOLUTOB CHU-
xaercs 3a cueT TuM@onnuToB. OTMETHUM, YTO BO BCE CPO-
KU HaOII0EeHUs 00111€€ KOJIMYECTBO JIEHKOIIMTOB HE OTIIH-
4aJIOCh OT 3HAUEHUIl B TPYINE MHTAKTHBIX KUBOTHBIX, a
B AMHAMUKE dKCIIEpUMEHTa Ha 7 CYyTKH He 3adUKCHUpOBa-
HO 3HAUUMBbIX OTJIMYUU ¢ 5 cyTkamu 3Kkcnepumenta. [lo-
JlydeHHBIE PE3YIbTaThl MO3BOJISIIOT TOBOPHUTH O BOCCTa-
HOBJICHUH IPEJCTaBUTEILCTBA JIEUKOLIUTOB B KPOBU IIpe-
HMMYIIECTBEHHO 32 CYET CErMEHTOSJICPHBIX HEUTPOPHUIOB
n auMdonuToB. [lanee muccieaoBaHO BIUSHUE TPUMEHe-
HUSl PEKTAIBHBIX CYNIIO3UTOPUEB C JKCTPAKTOM KYypKYy-
MBI TIpU JKcriepuMenTanbHol BK Ha QyHKIIMOHATBHYIO
aKTMBHOCTb HEUTpo(miIoB KpoBHU. [Ipu oueHke MornoTu-
TENbHOW CIIOCOOHOCTH HEUTPO(UIIOB BBISBICHO, UYTO Ha 5
1 7 CyTKH HaONIOACHUS CHIKaeTCs (haronuTapHOE YUCIIO.
[Ipu 3TOM, BO BCe CpOKHM HAOMIOACHUS MTOKA3aTEIN aKTHB-
HOCTH (haroruTosa, (HaromuTapHOTo YHCIa OBLIN BHIMIE,
YeM B I'pynIne UHTAKTHbIX >kUBOTHBIX. [Ipu onenke HCT-
penyLupyoNe akTUBHOCTH HEHTpo(HIOB KpoBH OOHA-
PYXEHO, 9TO Ha 5 CyTKH IKCIIEPUMEHTA CHUYKAETCS aKTHB-
HOCTh U MHTEHCHBHOCTH crnoHTaHHoro HCT-tecra, ak-
TUBHOCTH nHAyumpoBanHoro HCT-recra, Ha 7 cyTku 3a-
(PMKCHPOBAHO CTATUCTUYECKH 3HAYNMOE CHIKEHHUE TOJIb-
k0 akTUBHOCTH cnoHTaHHoro HCT-tecta. OTmMeTHM, 4TO
BCE MOKa3aTesId BO BCE CPOKH HAOIIOACHUS, KPOME aKTHB-
Hoctu cnontanHoro HCT-tecta Ha 7 CyTKHM HE AOCTUTa-
JI 3HAYE€HUH B TPYIIIE MHTAKTHBIX )KUBOTHBIX. MTak, pe-
3yJbTaThl OLIEHKU (YHKIMOHAIBbHON aKTUBHOCTH HEUTPO-
¢unoB kpoBU mpu dKcriepuMeHTanbHON BK B ycmoBmsix
MPUMEHEHUS] PEKTAIBHBIX CYNIO3UTOPHEB C SKCTPAKTOM
KypKyMBI MO3BOJISIIOT TOBOPUTH O CHWKEHMM W YacTHY-
HOM BOCCTAHOBJICHUH INOITIOTUTEIBHOW aKTUBHOCTU HEH-
TpoduiioB Ha 5 U 7 cyTku HaOmroneHus, cHmxennn HCT-
peaynupyromed akKTUBHOCTH HEHTPO(HUIOB B CIIOHTAaH-
HOM PEKUME Ha 5 M 7 CyTKH, B MHIYLIHPOBAHHOM DPEXKH-
Me — Ha 5 cyTku HaOmroneHus. Kak BUAHO M3 TaOIHLBI
2, ypoBeHb MJI-23 B chIBOPOTKE CHMKaeTcs Ha 5 U 7 cyT-
ku sKkcriepumenTa. [puuem, xonnenrpanus UJI-23 B cbI-
BOPOTKE Ha 5 U 7 CyTKU HE UMEET OTIIMYUM ¢ TPyNIon UH-
TaKTHBIX JKUBOTHBIX, YTO ITO3BOJISIET KOHCTaTUPOBATH ITOJI-
HO€ BOCCTaHOBJIEHHE €r0 KOHIIEHTPALMH B CBIBOPOTKE.

7™ day of observation, the phagocytic number decreases.
At the same time, during all periods of observation, indica-
tors of phagocytosis activity, phagocytic number were
higher than in the group of intact animals. When assessing
the NBT-reducing activity of blood neutrophils, it was
found that on the 5th day of the experiment the activity
and intensity of the spontaneous NBT-test decreases, the
activity of the induced NBT-test, on the 7th day, a statisti-
cally significant decrease in the activity of the spontaneous
NBT-test was recorded only. Note that all indicators in all
observation periods, except for the activity of the sponta-
neous NBT test on day 7, did not reach values in the group
of intact animals. Thus, the results of evaluating the func-
tional activity of blood neutrophils in experimental CD
under the conditions of using rectal suppositories with tur-
meric extract suggest a decrease and partial restoration of
the absorption activity of neutrophils on the 5" and 7™ day
of observation, and a decrease in the NBT-reducing activ-
ity of neutrophils in spontaneous mode on the 5" and 7™
day , in the induced mode on the 5" day of observation. As
can be seen from table 2, the level of IL-23 in serum is
reduced on the 5"and 7™ day of the experiment. Moreover,
the concentration of [L-23 in serum on days 5 and 7 has no
differences with the group of intact animals, which allows
us to state the complete restoration of its concentration in
serum. Thus, the clinical picture of TNBS-induced colitis
in rats is consistent with changes in CD and other research-
ers, which allows us to use the presented experimental
model to study the pathogenesis and approbation of the
effectiveness of new therapeutic approaches [10]. The
clinical and morphological picture typical of CD unfolds
after 48 hours from the rectal administration of TNBS and
persists for 7 days [11]. It is believed that TNBS acts as a
hapten and induces, after repeated exposure by rectal ad-
ministration, a Thl-dependent immune response against
hapten-modified autologous proteins (antigens) in the wall
of the colon or microbial proteins of the intestinal micro-
biota with the participation of various pro-inflammatory
cytokines and mediators, which leads to transmural leuko-
cyte infiltration and inflammation [12, 13]. In addition, a
50% solution of ethyl alcohol, used as a solvent for TNBS,
causes additional damage to the mucous membrane of the
large intestine [ 14]. In the dynamics of experimental CD in
the blood, the number of lymphocytes, monocytes, neutro-
phils increases, the absorption and NBT-reducing abilities
of blood neutrophils increase. The mechanism of increas-
ing the number of leukocytes in the blood and activating
the function of blood neutrophils includes the initial tissue
response to TNBS damage, when neutrophils rush to the
focus of primary alteration — cells of the first line of de-
fense, later monocytes, which, on the one hand, form the
zone of secondary alteration due to damage and cell death
around primary alteration, secreting enzymes, ROS, on the
other hand, is a source of cellular mediators of inflamma-
tion (prostaglandins, leukotrienes, ROS, cytokines — IL-
1, TNF-alpha, IFN-g MMA, IL-6, IL-8, GM-CSF et al.).
The pro-inflammatory cytokines in the first hours after the
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Takum oOpaszoM, kinnHH4Yeckass kaptuHa THBC-
WHAYLUUPYEMOI0 KOJIMTA Y KpPbIC COOTBETCTBYET M3MEHe-
HuaM ipu BK 1 jaHHBIM ApyTHUX HCCIIeA0BaTeNe, 4To Mo-
3BOJISIET MPUMEHSATH NPEACTABICHHYIO JKCIIEPHUMEHTAIb-
HYIO MOJIEITb [Tl M3YUYeHHS TTaToreHe3a U anpoOaruu -
(DEeKTMBHOCTH MPUMEHEHHS HOBBIX TEPANIEBTUYECKHUX MOA-
xonoB [10]. Tunmunast anst BK xnuanueckas u mopdoiio-
ruyeckas KapTUHa pa3BopauuBaeTcs yxe depe3 48 9 ot
pexransHoro BBeaeHuss THBC u coxpansiercs B TeueHue 7
cytok [11]. [Tomaratot, wro THBC BBICTymaeT B ponu ram-
T€Ha W MHIYLHPYET MOCJIe MOBTOPHOTO BO3IEHCTBHS ITy-
TeM peKTanbHOoro BBefeHus: Thl-3aBUCHMBIA UMMYHHBIH
OTBET MPOTHB TanTEeH-MOAU(PHUIUPOBAHHBIX ayTOIOTHY-
HBIX OCIIKOB (aHTHI'CHOB) B CTEHKE TOJCTOI'O KHILICYHHKA
WU MUKPOOHBIX OCIKOB KUIIEYHOW MHKPOOHOTHI C yda-
CTHEM Pa3INYHBIX POBOCIAIUTEIbHBIX IUTOKUHOB U Me-
JMaTOPOB, YTO MPHUBOAUT K TPAHCMYPaJIbHON MH(UIBTpa-
UMy JekonuTamMu u Bocnanenuto [12, 13]. Kpome 3to-
ro, MCTIONIb3yeMbIi B KauecTBe pactBoputens mis THBC
50% pacTBOp THJIOBOTO CITUPTA BBI3BIBACT TOTIOTHUTEb-
HOE MTOBPEXKICHUE CITM3UCTON 00OJIOYKH TOJICTOTO KUIIIEU-
Huka [ 14].

B nunamuke skcnepumentanbHoit BK B kpoBu yBenu-
YHBAETCSI KOJIMYECTBO TUM(OLUTOB, MOHOLIUTOB, HEUTPO-
¢unos, pacter nororurenbHas u HCT-pexynmpyrommas
CIOCOOHOCTH HEHUTPO(DMIIOB KpoBH. MeXaHH3M yBeIHYe-
HUSI KOJIMYECTBA JICHKOLIUTOB B KPOBH U aKTUBALUU (yHK-
LU HEUTPO(PHUIIOB KPOBH BKIIIOYAET IIEPBUUHYIO PEAKLIHIO
TkaHel Ha noBpexaeHue THBC, korga B oyar nepBUYHOM
aJbTepalny YCTPEMIISIOTCSI HEUTPO(UIBI — KIIETKH Tep-
BOW TMHUK 0OOPOHBI, TIO3[IHEE — MOHOIUTEI, KOTOPHIE, C
OJIHOH CTOpOHBI, (POPMHUPYIOT 30HY BTOPHYHOHN aibTepa-
LM 32 CUET MOBPEXKICHUS U THONIN KIETOK BOKPYT Iep-
BUYHOW anmprepanud, Beiaelss gpepmentsl, ADOK, ¢ npy-
TOH CTOPOHBI — SIBJIAIOTCA MCTOYHHKOM KJIETOUHBIX Me-
JIMaTOpOB BOCTAJIEHUs! (ITPOCTAIIaHNHbI, JIEHKOTPHEHBI,
A®DK, muroxkunsr — WJI-1, TH®-anspa, UDH-ramma,
nJi-6, M-8, I'M-KC® u np.). [IpoBocnianmTenbHbIe 1H-
TOKMHBI B TIEPBBIE YaChl IOCIE MOBPEXKICHUS BBI3bIBA-
10T JeMapruHaluio MPUCTEHOYHOTO Iyja HeMTpo(uIIoB,
BBIXOJl 3pEJIbIX HEHTPO(UIIOB M3 KOCTHOTO MO3ra, a Tak-
K€ aKTHUBALMUIO [UPKYJIUPYIOIIUX B KPOBU HEUTPODHUIOB
(xemoTakcuc, aare3usi K cocylaM B 30HE MOBPEKIACHHUS,
OMUTpalys B O4ar MOBPEKACHUS, aKTUBALUS KHJUINHIO-
Boil cnocobnocTn — reHeparn ADK, dbepmenTto). O1o
OBUIO 3aPErHCTPUPOBAHO HAMU HA 5 CYTKHM SKCIIEPUMEHTA,
Koraa 3QQeKT MeaguaTopoB BOCHAICHUS HA MUEIIOUIHBIH
1 JTUMQOUIHBIA POCTKH KOCTHOTO MO3Ta B BHUJIE aKTHBa-
nun nponudepanuy u quGPepeHIUPOBKH KIETOK MPOSIB-
JsieTCs yBEIMUCHUEM KOJIMUECTBA HOBBIX HEUTPO(DUIIOB U
TUM(OLMTOB B KPOBH M YBEIHMUEHHEM IOINIOTUTEIBHOM
n HCT-penyuupyromnieii akTHBHOCTH HEHTPOPHUIIOB KpoO-
BHU. JlaHHBIE N3MEHEHUS COXPAHSAIUCH U Ha 7 CYTKH, 3a UC-
KITIOUCHHEM YBEIIMYCHHsI KOJMYEeCTBA HEUTPOPHIIOB Kpo-
BH, YTO, TIO BCEH BUANMOCTH, CBS3aHO C IPEUMYIIECTBEH-
HOH pOJIbI0 MOHOHYKJICAPHBIX JICHKOIIMTOB — JTUM(DOITH-
TOB U MOHOLMTOB, Ha JaHHOM J3Tane pa3Butus bK. Kak

damage cause the demarcation of the parietal pool of neu-
trophils, the exit of mature neutrophils from the bone mar-
row, as well as the activation of neutrophils circulating in
the blood (chemotaxis, adhesion to vessels in the lesion
area, emigration to the lesion site, activation of the killing
ability — generation of ROS, enzymes) We recorded this
on the 5" day of the experiment, when the effect of inflam-
matory mediators on myeloid and lymphoid bone marrow
growths in the form of activation of cell proliferation and
differentiation is manifested by an increase in the number
of new neutrophils and lymphocytes in the blood and an
increase in the absorption and HCT-reducing activity of
blood neutrophils. These changes persisted on the 7% day
with the exception of an increase in the number of blood
neutrophils, which, most likely, is associated with the pre-
dominant role of mononuclear leukocytes — lymphocytes
and monocytes at this stage of development of CD. As is
known, the maintenance of inflammation in the large in-
testine and other parts of the gastrointestinal tract in CD is
ensured mainly by immunopathological reactions involv-
ing, first of all, various subpopulations of lymphocytes.
We also note that on the 5" day of the experiment there
was no statistically significant increase in the NBT-reduc-
ing ability of blood neutrophils in the induced mode, and
on the day there was no increase in the functional reserve
of blood neutrophils, which may reflect both depletion of
their ability to generate ROS and switching participation
in tissue damage from polymorphonuclear leukocytes to
mononuclear. The IL-23 / Th17 axis plays a key role in the
pathogenesis of CD, and gene polymorphisms of this path-
way are characteristic of patients with CD [15, 16, 17].
IL-23 in CD is of fundamental importance in the final dif-
ferentiation of ThO into Th17 after exposure to IL-1p, IL-
6, IL-21, TNF-a, activation of innate immune lymphoid
cells (ILCs), CD8+, NK-, NKT cells. Th17-associated ef-
fector cytokines, such as IL-17A and IL-17F, IL-21, IL-22,
etc. induce and support the inflammatory process in the
intestinal wall due to the recruitment of neutrophils with
the participation of IL-8, macrophage synthesis of pro-in-
flammatory mediators, secretion matrix metalloproteinas-
es with intestinal fibroblasts [18]. The concentration of IL-
23 in patients with CD increases in serum and in the
intestinal wall and correlates with disease activity; in ani-
mals knocked out along the IL-23 / Th17 pathway, CD is
not modeled using traditional chemical agents [19, 20].
IL-23 is also considered as a link between the reactions of
innate and adaptive immunity in the pathogenesis of CD
and a potential therapeutic target [21]. We believe that the
changes in the indices of innate immunity in CD detected
by us under local use of turmeric extract are due to the
protective effects of the curcuminoid complex of bioflavo-
noids in the lesion of the colon, possibly with a limitation
in the area and intensity of secondary alteration, which
leads to less formation of inflammatory mediators (IL-1 ,
IL-6, IL-8, TNF-alpha, GM-CSF, G-CSF, etc.), their re-
lease into the blood and the effects on the vascular and
bone marrow pools of leukocytes, as well as on prolifera-
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M3BECTHO, NMOJIZIEpKaHUE BOCIAJIEHUSI B TOJICTOM KHIIIEY-
nuke u apyrux oraenax JKKT mpu BK obecnieunBaetcs
MPEUMYIIECTBEHHO MMMYHOIIaTOJIOTHYECKUMHU PeaKIus-
MU C Y4acTHEM, IPEXJE BCEro, PasjInuHbIX CyOIOIMyJsi-
nuit muM@onuToB. OTMETUM TaKKe, YTO HA 5 CyTKH IKC-
MEepUMEHTa He ObUIO CTaTUCTUYECKH 3HAYUMOTI'O yBEIIHYe-
nusi HCT-penyuupyromeil cmocoOHOCTH HEUTPOQHIOB
KpOBHM B MHAYIIMPOBAHHOM pEeXHMMeE, a Ha CyTKH — yBe-
JudeHus: (PyHKIIMOHAIBHOTO pe3epBa HEUTPO(HIOB Kpo-
BHU, YTO MOXKET OTPakaTh KaK UCTOILEHHUE UX CIIOCOOHOCTH
reHepupoBath ADK, Tak U nepekstoueHue yJyacTus B Io-
BPEKACHUM TKaHEW C MOIMMOP(QHOSAECPHBIX JICHKOIIMTOB
Ha MoHonykeapubie. Ock MJI-23/Th17 3anumaer kitoue-
ByIo pouib B matoreHese bK, a monmumopdusmel reHoB 3TO-
IO IyTH XapakTepHbl 1uig 6oibHbIX ¢ BK [15, 16, 17]. WJI-
23 npu bK umeeT npuHIUMNUAIBHOE 3HAYEHHWE B KOHEU-
Hoit muddepennmposke ThO B Th17 mocne BozaeiicTBus
WII-1B, WI-6, NJI-21, TH®-a, akTuBanuu TuMQOUITHBIX
kieTok BpoxjaeHHoro nmMmmynurera (ILCs), CD8+, NK-,
NKT-knerok. Thl7-csa3annbie 3¢ pekTopHbIe INTOKUHBI,
takue kak WI-17A u WII-17F, WI-21, UJI-22 u ap. un-
OYLUPYIOT U HOAJEPKUBAIOT BOCTIAJIMTENIbHBIN IPOLIECC B
CTEHKE KHILIEYHHMKA 33 CUCT PEKPYTUPOBAHUS HEUTPOPHU-
noB nipu yuyactuu MJI-8, cunTesa makpodaramu npoBoc-
MaJUTEIbHBIX MEINATOPOB, CEKPEIMM MaTPUKCHBIX Me-
Tamonporennas gubdpodmacramu kumeuynuka [18]. Kon-
nentparus NJI-23 y 6ompHbIX ¢ BK moBkImIaeTcs B CHIBO-
POTKE ¥ B CTEHKE KMIICYHHUKA U KOPPEIHUPYET C AKTUBHO-
CTBIO 3a00JIeBaHMsl, Y HOKayTUPOBAaHHBIX 10 mmyTH MJI-23/
Th17 xuBotHbIX HEe Mogenupyetcst BK ¢ ucnonszoBanu-
eM TPaJUIMOHHBIX XUMHYEeCKuX areHtoB [19, 20]. WUJI-
23 Tak)Ke pacCMaTpPHBAETCS KaK CBS3YIOIIEe 3BEHO MEX-
Ny peakLysiIM{ BPOXIEHHOIO U aJallTUBHOTO UMMYHMTE-
Ta B naroreHe3e bK u moreHnmanbHas TepaneBTHYECKas
MuieHs [21].

[Tonaraem, 4To OOHapy>KEHHbIE HAMH U3MEHEHHS MTOKa-
3arenel BpoxkJeHHOro uMMyHuTeTa npu bK B ycrnoBusx
JIOKAJIbHOTO MPUMEHEHUS SKCTPAKTa KypPKYMBI 00y CIIOBIIE-
HO IPOTEKTOPHBIMHU 3 deKTaMu KypKyMHUHOUJHOIO KOM-
miekca Ono(aBOHOMIOB B o4are MOBPEXKICHUS TOJICTO-
ro KHIIEYHHKA, BO3MOXKHO, C OFPaHUYEHHEM IUIOIAIN U
MHTEHCUBHOCTH BTOPUYHOMN albTepaliuy, YTO MPUBOAUT K
MEHBIIIeMy 00pa3oBaHMIO MeauaTopoB Bocnanenus (MUJI-
1, WiI-6, NI-8, TH®-ansdpa, IM-KCD, I'-KCD u ap.),
BBIJICJICHUIO UX B KPOBb M BO3JECHCTBHIO HA COCYIUCTBIM
1 KOCTHO-MO3TOBOM ITyJbl JISHKOLIMTOB, a TaKXXe Ha Mpo-
nmudepannio 1 TG PepeHIuPOBKY KIETOK MUEIIOHTHOTO 1
JIUM(POUTHOTO PSIZIOB B KOCTHOM Mo3re. M3meHeHue GpyHk-
[UOHAILHOW aKTHBHOCTH HEHTPOMUIIOB KPOBHU B YCIIOBU-
SIX JIOKQJIbHOTO IIPUMEHEHHSI 3KCTPAKTa KypPKyMBI IIPH 3KC-
nepumeHTaibHOM BK, Kak U CHUXKEHUE KOoIuuecTBa Jiek-
KOLIMTOB B KPOBU, MOXKET OBITH OOYCJIOBJICHO OrpaHHye-
HUEM JIECTPYKTHUBHBIX MPOIECCOB B OYare MOBPEKICHUS
TOJICTOTO KHIIEYHHKA, YMEHBIIEHHEM CHHTE3a IMPOBOCIIa-
JUTENHHBIX MEINATOPOB, MPUBOIAIINX K aKTHBaUWHU (a-
TOLIMTOB KaK B 30HE MOBPEKICHUS, TaK U IIPU MOCTYILIE-
HUH B KPOBb U aKTUBUPYIOLINX LHUPKYIUPYIOLIHE HEUTPO-

tion and di ferentsirovku cells of myeloid and lymphoid
series in the bone marrow. The change in the functional
activity of blood neutrophils in the conditions of local use
of turmeric extract in experimental CD, as well as a de-
crease in the number of leukocytes in the blood, may be
due to the restriction of destructive processes in the lesion
of the colon, a decrease in the synthesis of pro-inflamma-
tory mediators, leading to the activation of phagocytes
both in the damage zone and and upon entry into the
bloodstream and activating circulating neutrophils. This
assumption, to a certain extent, is confirmed by the results
of a study of the concentration of IL-23 in serum, on the
pro-inflammatory and immunoregulatory effects of which,
as well as on the participation in the pathogenesis of CD,
was noted above. The mechanism of the immunotropic ef-
fects of turmeric extract at this stage of the study is not
completely clear, since the direct effect of curcumin on
immune cells can hardly be said; there are no data on the
presence of receptors on immunocompetent cells for cur-
cumin in the available literature. However, a decrease in
the severity of leukocyte infiltration of the lesion of the
large intestine, a decrease in the activity of phagocytic
cells and the production of proinflammatory factors and
mediators limit the secondary alteration zone and are like-
ly to be factors that decrease the activity of immune re-
sponses involving lymphocyte subpopulations and main-
tain the activity of the inflammatory process in the large
intestine. One of the key mechanisms of action of turmeric
extract under conditions of local application in CD can be
its antioxidant effect, which is widely described in the lit-
erature and demonstrated for various pathologies in in
vivo and in vitro experiments, as well as in clinical condi-
tions.

Conclusions

1. During experimental TNBS-induced CD, clinical signs
of the disease were recorded, progressing from 5 to 7 days
of observation, the number of lymphocytes, monocytes,
neutrophils in the blood increased, the absorption and
HCT-reducing activity of neutrophils increased, and the
concentration of [L-23 in serum increased.

2. The use of rectal suppositories with turmeric extract
in experimental CD leads to a decrease in the number
of leukocytes in the blood mainly due to segmented
neutrophils and lymphocytes, a decrease in the absorption
and HCT-reducing ability of blood neutrophils, and a
decrease in the concentration of IL-23 in serum.
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(buiel. JlaHHOE TIpEenIToNIOKeHNe, B ONPEAeICHHON Mepe,
MOJTBEPKAACTCS PE3yJbTaTaMU HCCJEIOBAaHUSl KOHIICH-
Tpanuu WJI-23 B CHIBOPOTKE, O MPOBOCHAIUTEIBHBIX U
UMMYHOPETYJISITOPHBIX dQdeKTax KOoToporo, a Takxe oo
ydactud B naroreHe3e bK Obuto ormedeno Bbime. Mexa-
HU3M UMMYHOTPOITHBIX 3(DPEKTOB IKCTpaKTa KypKyMbl Ha
JTAHHOM 3Tare HMCCIECIOBAHMS MOJHOCTBIO HE SICEH, IO-
CKOJIKY O IpPSIMOM JIEUCTBUM KYpPKyYMHUHA HA UMMYHHBIC
KJIETKH BPS[ JIM MOKHO TOBOPUTH, TAHHBIX O HAJTUUUU Pe-
OenTOpPOB HA UMMYHOKOMIIECTCHTHBIX KJICTKaX JJId KYpPKYy-
MHUHA B JIOCTYMHOI suTeparype HeT. OHaKo, CHIKEHHE
BBIPOKEHHOCTH JICHKOITUTApPHONH WHQWIBTPAIIUN oOdYara
MOBPEXKICHUS TOJICTOTO KUIICYHUKA, CHUKEHUE aKTUBHO-
cTH (QaroqUTUPYIOMMX KIETOK M MPOAYKLUUH MPOBOCHA-
JIMTENBHBIX (PAKTOPOB M MEIUATOPOB OIPAaHUYMBAIOT 30HY
BTOPUYHOMW ajJbTepaliu 1, BEPOSITHO, SBISTIOTCS (hakTopa-
MU CHMKXCHUSA aKTUBHOCTH UMMYHHBIX peaKImﬁ C ydacTtu-
eM CyOomnomyssuii JTUMGOIUTOB U MOAACPKAHNUS aKTHB-
HOCTH BOCHAJIUTEIBHOTO MPOLIECCa B TOJICTOM KHUILIEYHU-
ke. OTHMM M3 KITIFOUEBBIX MEXaHU3MOB JEHCTBHSI IKCTPaK-
Ta KYPKyMbI B YCJIOBHAX JIOKAJIbHOI'O MPUMCHCHHSA IIPpU
BK MoxeT ObITh €ro aHTHOKCUAAHTHBIA 3()(EKT, MUPOKO
OIMCHIBAEMbIN B JINTEPATYPE U HPOAEMOHCTPUPOBAHHBII
P PA3NTUYHON NATONOIMU B SKCIIEPUMEHTAX i VIVO U Iin
Vitro, a TakKe B KIIMHUYECKUX YCIIOBUSX.
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HCT-penyuupyromasi akTHBHOCTb HEHTPO(HIIOB, YBEIIH-
yuBaeTcs koHreHTpanus NJI1-23 B ceiBOpoTKe.

2. Ilpumenenue npu oskcnepuMmeHTainbHo BK pek-
TaJIbHBIX CYIIIO3UTOPUEB C SKCTPAKTOM KYypPKYMBI IIPUBO-
JIUT K CHUKCHUIO B KPOBU KOJUYECTBA JICUKOIIUTOB Ipe-
UMYIIECTBEHHO 32 CUYET CErMEHTOSJICPHBIX HEUTPO(DHUIOB
U JUMQOIMTOB, CHWXKEHHUIO nornotutensHor u HCT-
peayupyromei crmocoOHOCTH HEHTPOPIIIOB KPOBH, CHU-
>keHuto koH1eHTpauuu MJI-23 B chIBOpOTKE.
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