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BJAUSAHUE OPETOHUHA HA MUKPOBUOM U ®OPMHUPOBAHUE
AMMUHOKHUCJIOTHOI'O ®OHJIA '.)

KHUINEYHUKA, IIEYEHU U I1JIA3MbI
U. B. Huxonaesa, B. M. lllenbak, O. b. Ocmpoesckasn, E. M. /lopowenko, B. FO. Cmupnos
I'poonenckuii ecocyoapcmeennwlii meouyunckuil ynusepcumem, I poorno, berapyce

B 0annou cmamve npugeden ananu3s 6IusiHus Kypco8o20 6HYMPUICELYO0UHO20 66e0eHUsl OPE2OHUHA HA MUKPOOUO-
YEHO3 NPUCTNEHOYHO20 MYYUHA, MOPPDONO2UUECKYIO CIPYKIYPY CAUSUCTIOU 0DONIOYKU KUWEUHUKA, d MAKice Popmu-
POBAHUE AMUHOKUCTIOMHO20 (POHOA MUKDOOHO-MKAHE8020 KOMNILEKCA MOHKO20 KULUEYHUKA, NeYeHU U NIA3Mb.

Lenv uccnedosanus. Buvlsigienue Mexanuzmos OUOIOSUYECKOU AKMUBHOCTU OPe2OHUHA NPU €20 @8edeHUl HOp-
MATbHBIM HCUGONHBLM.

Mamepuan u memoowl. Dxcnepumenmol GbINOAHEHbL HA OeNbIX Kpblcax-camkax ¢ maccou 180-240 . JKueomnovim
6 meuenue 10 Onetl esxceonesno enympuicenyoouno 66oounu 0,005% 600HvIll pacmeop opeecoHuRa 6.003e 5 me/ke
maccvl. Konmponvhas epynna nonyuana skeuganeHmuvle 00vemvl Qusuoiocuyeckozo pacmeopd. B obpasyax mu-
KPOOHO-MKAHE8020 KOMNIEKCA NMOHKO20 KUUEYHUKA, NeYeHy U naazmbl Memooom BOIKX onpedensiu kKonyenmpayuu
CB0O0OHBIX AMUHOKUCIOM U UX A30MCO0epaicawux memaodonumos. Mopgonozuueckue u MuKpooOuonocuyecKkue uccie-
008anUs NPOBOOUIU NO CIMAHOAPMHBIM MEMOOUKAM.

Pesynomamoi. Y oicugommuvlx, nomyuaguiux ope2oHun, OMCymCcmeosay He2amusHble UsMEHEeHUs CIpYKmypbl
cmenKku mowel KUKy, B Mukpoouome npucmenouHo2o Myyurna Habmooanocs yeeauderue YucieHHoCmu nonyasyull
anas’pobos 3a cuem pocma ouguoobaxmepuil u rakmodoaxmeputi. OOHOBPEMEHHO PecUCPUPOsail 6aKkmepuocma-
muueckull d¢pghexm 6 omuouwleHuU 1AKMOZOHE2AMUBHOU U 2a3000pazyouel. MUKpo@iopslsB mukpobno-mrxanesom
KOMNJIEKCEe MOHKO20 KUUEUHUKA NOCIe IHMEPAIbHO20 88COCHUsl OPE2OHUHA CHUICATIUCH CYMMAPHbIE YPOGHU AMU-
HOKUCIIOM U A30MCO0ePACAUUX NPOUZEOOHBIX, KOMOpble NPOOYYUPWIONCcs NpeumMyuecmeeHno QaxkyibmamueHou
anaspobHoli MUKpogiopoil. B neuenu nocmynienue ope2conuHa npugooUno. K NOGbIUEHUIO CYMMAPHO20 KOIUYECmEa
AMUHOKUCIOM U UX NPOU3BOOHBIX. B niazme Kpogu maxice CHUNCANOCH oduee cooepaicanie npomeuH0SeHHbIX amu-
HOKUCTIOM U UX A30MCOO0EPAHCAUUX NPOUZBOOHDIX.

Bui6oowvl. Opezonun obradaem 6vicokoll 6UON0UYECKON, AKMUBHOCIBIO NPU IHMEPATLHOM 68E0CHUU IHCUBOM-
Hoim. Tlonoskcumenvhvle usMeHeHus: CO CIMOPOHbL MUKPOOUOMA KUMLEUHUKA U YCUTIEHUE NPOOYKYUU MYYUHA, 8EPOSINHO,
C OOHOU CMOPOHbI, MOPMO3AM NPOOYKYUIO d30MCO0ePHCAUUX NPOOYKINOE (PaKyITbMAMUBHsIMU AHAIPOOAMU,
¢ Opy2oll — UHUYUUPYIOM UCNOTb308AHUE CBODOOHBIX AMUHOKUCIOM O] OUOCUHMEMUYeCKUX yelel 8 MKAHAX, 00HO-
BDEMEHHO NPENIMCMEYsi UX Kamaboausmy.

Knrouegvie cnosa: opeconun, aMuHOKUCIONbL, MUKPOOUOYECHO3, KUUEYHUK, NEeYeHb, NAA3MA.

Jna yumuposanusn: Buusnue opecoHuna Ha MuKpoOuoMm u (Gopmuposanue aMuHOKUCIOMHO20 (POHOA KUUEUHUKA, NedeHu
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Beeoenue

OperoHnH — AMApHATENTAHONA (JHapHITenTa-
HOHW/JIBI — KJIACC TIPUPOIHBIX MTPOIYKTOB Ha OCHOBE
1,7-nudenunrenrana), NMOAYYSHHBI W3 JKOJOTH-
YEeCKH YHCTOTQ' ChIPhs — KOPBI cepoit ombxu (Alnus
incana), mpou3pacrarlieii Ha Teppuropuun benapy-
cu u JlaTBUW; IMEET O0IIYI0 XUMHYECKYIO (hopMyITy
1,7-6uc-(3,4-nurugpokcudeHn )-3-ruIpOKCUT eH-
TaH-5-D-kcunonupanosun [1]. Beegenue operonu-
Ha HOpMaJm3yeT OOMEH BEIIeCTB M CIOCOOCTBYET
Jneroxcukanmuy opranm3ma [2-3]. OgHOBpEeMEHHO
3TOT KJIacC COeIMHEHUH o0yiafaeT aHTHOAaKTepH-
albHBIM 3(h(PEKTOM B OTHOIICHUU MMATOTEHHOU MHU-
kpodopsl [4]. Hamu nokazaHo, YTO OpEroOHUH MO-
BBIIIIAET co/iepkaHue OMpUI0- U TaKTOOAKTEepHil B
MYyKO03€ TOHKOTO KHIICYHHKA M CTUMYIUPYET TPO-
TUBOMH(EKIIMOHHbIC MMMYHHbIC MEXaHWU3MBbI (Ta-
tent EC Ne 14569) [5].

Mukpodiopa KHUILIEYHUKA, B COCTaB KOTOPOU
Bxoaut Oomee 700 pomoB OGakrepuii u 2500 pasz-
HBIX BUIOB MHKPOOPTAaHU3MOB, IPEJICTABISIET CO-
00l CIOXHEHUITyI0 MHUKPOOHYIO 3KOcHcTeMy [6].
MUKpOOpraHu3Mbl, O00JaafONINe 3HAYUTEIEHBIM
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MOTEHIIUAIOM THAPOJIN3a OCNIKOB, YTWIHM3AIMHA U
CHHTE3a aMUHOKHCIIOT, B KHIIIEYHUKE TTPUHAIICKAT
K aHa’poOHOU MHKpodIope: KIOCTPUANH, JIAKTO-
OaIuIBl, CTPENnTOOAMIUIBI, CTPENTOKOKKH, IPO-
teobakTepun (Bkmtouasi Escherichia u Klebsiella)
[7]. Kumeunass mukpoOuora (TIaBHBIM 00pazom
(hakyJIbTaTUBHBIC aHAAPOOBI) META0OIU3UPYET AMH-
HOKHCIIOTHI, TPUCYTCTBYIOIINE B MMPOCBETE KHUIIIEY-
HUKa, HECKOJIBKUMH Ty TSIMH, BEICBOOOXKTast MHOTO-
YHCIICHHBIE METa0ONHTHI (a30T, T-KPe30J, CKaToll,
(eHou, HHI0M, CEPOBOIOPO, OKCHJI a30Ta | IOJIHU-
aMUHBI, a TAKXKE AlCTHIUPOBAHHBIE U METUIHPO-
BaHHBIC COCJMHEHHs), KOTOPBIC JCHCTBYIOT KaK Ha
cam¥ BHUJIBI OaKTepwii, TaK M HA KHUIIEYHUK XO3SH-
Ha. OTHenpHBIE META0OIUTHI MOTYT OBITH ITPEIIIIe-
CTBEHHMKAMH B CHHTe3¢ OyTupara, MpOornOHaTa U
areraTta, oprannueckux kuciot [8-9]. Merabonu-
ThI, IPOJAYLUPYEMbIE MUKPO(DIOPOIi, IOCTYMAIOT B
KPOBOTOK U METaOOJIM3UPYIOTCS MepUpepuISCKH-
MU TKaHSIMHU XO35UHA, YTO MPUBOJNT K MPOIYKIIHA
OMOJIOTHYECKH aKTHUBHBIX METaOOIHMTOB, KOTOPHIE
BJIMSIOT Ha (DU3UOJIOTHIO XO3SMHA U DKCIPECCUIO
reHoB B pasHbiXx kietkax [8-11]. Teoperuuecku,
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KHIIIeYHbIe 0aKTepruH 00J1adar0T CIIOCOOHOCTHIO Ka-
TabOJIM3UPOBATh OYTH BCE AMHUHOKHUCIIOTBI, TEM HE
MEHee, TJIyTaMUH/TJyTaMaT, aclaparuH/acraprar,
JIU3UH, CEPUH, TPCOHUH, apIHHUH, TJIUIIMH, THCTH-
JIMH 1 aMHHOKHUCIJIOTBI C Pa3BETBJIICHHOM YTJIEPO/I-
Hoii merbio (APYII) MoryT OBITH TIPEIIOYTHTETH-
HBIMU CyOCTpaTaMu JUIsl METa00IM3Ma KUIICYHBIMU
Oaktepusmu [12-13]. CnemoBarensHO, PETYIISAIUS
KOJIMYECTBA OMPEICICHHBIX MOIMYJISAINNA MUKPOOHO-
Ma MOXET YBEJIMYUBATh CUHTE3 /WU TPAHCIOPT
MUKPOOHBIX TIPOJYKTOB, YTO B KOHCUYHOM HTOTE
OyIeT crmocoOCTBOBAaThH 0O0ECIEYEHHUI0 aMHUHOKHC-
JIoTaMUd opraHusma-xossinHa [14]. OueBugHO, 4TO
OJIHUM W3 MEXaHH3MOB OJIATrONPUATHOTO JICHCTBUS
OpEroHNWHa Ha MaKpOOPraHU3M MOXKET ObITh MOJLY-
JISIUST MUKPOOMOMA KHIIIEYHUKA C ITOCIICIYOIUMHI
M3MEHEHUSIMH a30THCTOT0 OOMEHa B TOHKOM KH-
MICYHHUKE U IPYTUX TKAHSIX.

I[env uccnedosanus — BhISIBICHUE MEXaHU3MOB
OMOJIOTUYECKONW AKTHBHOCTH OPETOHWHA IPH €ro
BBEJICHUM HOPMaJIbHBIM JKHBOTHBIM.

Mamepuan u memoowt

OKCIIEpUMEHTHI BBHITIOJTHEHBI Ha OENbIX KpbI-
cax-camkax Maccoil 160-180 r. KuBOTHBIM exe-
JTHEBHO OJHOKPATHO BHYTPIDKEITYAOYHO BBOIMIN
OpETOHUH B JI03¢ 5 MI/KT Macchl Tena. Yepes 24 4
nocne 10-ro BBeZIeHHs OPETOHHMHA KPBIC JIEKaUTH-
poBanu. Bee onbiTel mpoBeeHsl ¢ yuetom «lIpaBui
MPOBEJICHUS PAa0OT C WCIOIH30BAHUEM OSKCIIEPH-
MEHTAIFHBIX JKMBOTHBIX». Ha maHHOe mcciemoBa-
HUE TIOIY9EeHO pa3penieHne KOMUTETa 10 OHOMEIH-
LIMHCKOM 3THKE ['pOJHEHCKOro rocyJ1apCTBEHHOLO
MEIUMIMHCKOTO YHUBepcUTeTa. [ KOMIUIEeKCHOW
OLIGHKM HCIIOJIb30BaIM ACENTUYECKH BbLACICHHBIN
MHUKPOOHO-TKaHEBOW KOMIUIEKC TOHKOTO /KHUIIIeY-
HUKa, a Takke 00pasIlbl MEYeHH W IIIa3MBbl KPOBH.
Ormnpenenenrne CBOOOTHBIX AMHUHOKHCIOT B mOE3-
OCJIKOBBIX XJIOPHOKHUCIIBIX JKCTPAKTax »00pa3loB
MPOU3BOAMIN METOA0M OOpaiieHHO(pA3HOH BBICO-
K03(p(PEeKTUBHON IKUAKOCTHOMN XpOMaTOrpaduu ¢
0-(prayeBpIM aJabACTHIOM K.3-MEPKANTOMPOITHOHO-
BOM KUCJIOTOH, IPU U30KPATHIECKOM SITFOUPOBAHUU
¢ nmerexkTupoBaHueM 1o _¢iayopectennnu (231/445
HM). Mopdonorniyecknue UCEIeIOBaHUS MPOBOIH-
T B mapaduHOBBIX Cpe3aX, OKpAIICHHBIX I'eMO-
TOKCHJIMH-303MHOM. 1 mollabanam. Ilomyuennsie
mperaparbl HPOCMaTpuBail B MHKpockone Leica
DM1000, uudpoessie (GOTOCHUMKH MOJTyYaad MpU
oMoty Kamepsl Panasonic WV-CP410/G. B my-
[IMHOBOM CITO€ OTIPE/ISIISUTH COJICP)KaHNe OCHOBHBIX
npeacTaBuTeacli MUKpoguiopsl: OnduIoOaKTepHy,
JAKTOOALMILIBI, OaKTEPHH TPYIIbl KUIIEYHOW Ma-
JIOYKW ¢ HOPMAaJIbHOW W CHIKEHHOH (hepMEeHTaTHB-
HOWM »aKTHBHOCTBIO (CpEH KOTOPBIX B OCHOBHOM
— YCIOBHO-ITATOTCHHBIE dHTEepoOaKkTepun). MuKpo-
OMOJIOTHUYECKOE UCCIIeIOBAHNE TIPOBOIMIIH 110 CTaH-
napTHod metoauke. OKOHYATENbHBIA PE3yNbTaT
KOJINUECTBEHHOT'O COZACPKaHUsI OaKTepUil BbIpaxka-
mu kak lg KOE/r. Ilonyuennsle pe3ysbTaThl aHa-
JTU3UPOBAIH C WUCIOIB30BAaHUEM ITapaMeTPHIECcKOit
cratuctuku (t-kputepuii CThIOJEHTa, MpoTrpamMma
Statistica 10.0 anst Windows). CraTiucTuiecku 3Ha-
YUMBIMU CYUTAIH PA3THYMsI MEKIY KOHTPOIBHOHN 1
OMBITHOM TpyInnaMu npu 3Hadenusix p<0,05.
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Pezynomamut u oocyrncoenue

KypcoBoe 10-mHeBHOe BBeIeHHE OpPETOHHHA
HE BBI3BIBAJO BHU3YAJIbHBIX JECTPYKTUBHBIX Ha-
pyuieHuii Mop(hOIOrHUECKONH CTPYKTYpBI CTCHKH
tomei kumku (puc. 1 A, b). Habmoganum muoro-
YHCJICHHBIE OOKaJTOBUIHBIC KIETKH, PaCTSHYTbIE
r100yaaMu CIM3U M HEKOTOPYIO aKTHUBALMIO BbLIEC-
nenus cekpera (puc. 2 b). [lo cpaBHEHHIO ¢ KOH-
TPOJIBHOM TIpyNIOM Yy JKUBOTHBIX, IOJy4YaBUIMX
OpPEroHuH, HE OTMEYAIOCh HETaTUBHBIX N3MEHEHUN
CTPYKTYpBI CTEHKH TOIIEH KUIIKH.

ﬁ‘,{ ” ' ‘ “v;‘i.“ IEI

Pucynox 1. — Cmenxa mouweit Kuuiku Kpoicol. A — KOHmMponv,
b = opeconun. OKpacka 2emamoxcuiuH-303uHoOM
Figure 1. — Rat jejunal wall. A — control, B — oregonin.

Hematoxylin-eosin staining

100 mkm 100 mkm

Pucynok 2. — Cmenxa moujeli Kuuiku Kpwicol. A — KOH-
mponw, b — opezonun. Oxpacka no Lllabaoaw
Figure 2. — Rat jejunal wall. A — control, B — oregonin. Shabadash
coloring

JI1s1 KOMIIJIEKCHON OLIEHKH COCTOSIHUSI TOHKOTO
KHAIIEYHHUKA ObUT POBEJICH aHAJIM3 MUKPOOUOIIEHO-
3a MpHUCTEeHOYHOro MynuHa. [lokazaHo, 4To BBeze-
HUE OpPErOHHMHA IO OMMCAHHOW CXeMe CTaTHCTHYe-
CKU 3HAYUMO IOBBIIAET O0Iee KOJIMYECTBO aHa3-
po6oB (9,6+0,21* mpotus 8,6+0,28 B KOHTPOIHHON
rpymIe) 3a CYeT YBEIWYCHHUS TMONyJSiui Oudu-
nobakrepuii (8,8+0,20*% nporus 8,0+0,32) u jnak-
tobakTepuit (8,9+0,08* B cpaBHenuu c¢ 8,2+0,26).
OOHOBPEMEHHO Y ’KMBOTHBIX, MOJyYaBIIMX OPEro-
HUH, OTCYTCTBOBAJIM 3HaYMMBbIE KOJINYECTBA JIAKTO-
30HETATUBHOHN W Ta3000pa3yromieid MUKPO(IOpEl B
MpUCcTeHOYHOU cnu3n. OYeBUIHO, YTO C 3TOM TOUKU
3pEHUs] OPETOHMH OKa3bIBaeT OJIArONPUSTHBIN (-
(eKT Ha COCTOSIHME MUKPOOHOMa KHIICYHHKA.

W3meHeHns: MHMKpOOHMOLICHO3a KHILCYHUKA Y
KPBIC, MOJIyYaBIINX OPErOHHMH, OJHOBPEMEHHO CO-
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MPOBOXKJAIOCH MOIYJIALNEH aMHUHOKHC-
moTHOTO (hOHAA B MHUKPOOHO-TKAaHEBOM
KOMIIJIEKCE KHIIeYHMKa. Bo3nelcTBys Ha
MHUKPOOMOLIEHO3 KHIIEYHHKA, OPETOHUH
OJIHOBPEMEHHO BIUSIET Ha (JOPMHUPOBAHUE
AMUHOKHCJIOTHOTO ITyJia B MUKPOOHO-TKa-
HEBOM KOMIUIEKCE DHTEPOIUTOB. Tak,
10-qHEBHOE JHTEpabHOE BBEJICHHE Ope-
TOHHMHA CHIDKAeT CyMMapHOE COJIepKaHue
aMUHOKHCIIOT U MeTabonuToB (Ha 32%),
Ha 30% — IPOTEMHOT €HHBIX aMUHOKHUCIIOT:
Ha 33% — 3amMeHUMBIX, Ha 46% — He3ame-
HUMEBIX (B ToM uucie APVYI); azorconep-
JKaIlUX MPOU3BOIHBIX U METa0OJIUTOB (Ha
36%). Cpenu HE3aMEHUMBIX AMHUHOKHUCIIOT
OBUIM HIKE KOHTPOJIbHBIX 3HAYCHUN KOH-
ueHTpanuu TpeonuHa (Ha 48%), BamuHa
(ra 29%), mu3uHa (Ha 35%), METHOHMHA
(ra 28%). OQHOBPEMEHHO Majalil yPOB-
Hu acmaprara (Ha 14%), rmyTtamara (Ha
19%), cepuna (ma 25%), ructununa (Ha
23%) u ananuna (Ha 17%). YMeHbIIATUCH
KOHIICHTPAIMH a30TCOJCPKAIIUX TPOU3-
BOJHBIX TaypuHa (Ha 33%), opHUTHHA (Ha
36%) sranomamuna (Ha 26%), u Qocdo-
stanonamuHa (39%), o-aMHHOMACISTHOU
KHUCIOTHI (Ha 32%) U 0-aMUHOAIUTTHUHOBON
KHCTOTHI (Ha 65%), (puc. 3-5).

B mnewyenu mocne 10-kpaTHOro BBeme-
HUSl OpPETOHWHA CTATHCTHYECKH 3HAYUMO
YBEIIMYMBAIACh CyMMa aMUHOKHCIIOT U UX
a30TcoepKAIUX MPON3BOIHBIX (Ha 12%)
3a CYET TIOBBIIICHUSI KOJIMYECTBA a30T-CO-
JISpKAIUX TPOU3BOJHBIX M METa0O0JIUTOB
(Ha 36%). OgHOBpeMEHHO OBLIM HIDKE
KOHTPOJIBHBIX 3HAUCHHWH CyMMapHBIE KO-
JIMYECTBa CBOOOJHBIX MPOTEWHOTEHHBIX
aMHUHOKHUCIIOT: He3aMeHuMbIX (Ha 16%),
APVI1I: Banuna, neiaa, n30eiimHa (Ha
19%). Cnemyer OoTMETHTh M yBEJIHYEHHE
B TICYCHU TIIFOKOTCHHBIX aMHWHOKHUCIOT,
B IEPBYIO ouepeab amaHuHa (Ha 42%), a
TaKXKe TaJeHne KOHIICHTPAIVA aMUHOKHC-
JIOT, YYaCTBYIOIIMX B-CHHTE3E a30THUCTHIX
OCHOBaHWI — acrnaparuna (Ha 19%) u oj-
HOYTJICPOJJHOM _MeTabonu3Me: TIUIHHA
(na 33%), cepuHa (Ha 24%). CyriecTBeH-
HO (Ha 50%) yBenMIMBaIOCh KOJINYECTBO
CBOOOTHOTrOW ITTYTAaTHOHA, YTO HapsAgy C
naJIecHieM KOHHCHTpAIlMd METHOHWHA (Ha
45%). cBHIETENHCTBYET 00 aKTHBAIUU
MyTH TpaHC-Cyib(upoBaHus u 00pa3o-
BaHUs [IMCTEHUHA JUIs CHHTE3a STOTO TPH-
MenTuaa. Brllie KOHTPOIBHBIX 3HAUYCHHUN
PETHCTPUPOBAIHCH TAKIKE YPOBHH TayprHA
(ma 82%), opuutrHa (Ha 28%), 0-aMHUHO-
aaUMUHOBON KHUCHOTH (Ha 93%) Ha ¢one
CHIDKEHMs ypoBHeH wnutpynuHa (22%) u
sTanonamuHa (Ha 39%) (puc. 3-5).

[Tocne KypcoBOTO MOCTYIUICHHUS OPETo-
HUHA B TUTa3M€ KPOBHU CHIDKAIOCH OOIIee
coJiep)KaHue aMUHOKHUCIIOT U HX a30TCO-
JIeprKalluX Mpor3BOAHBIX (Ha 24%), B TOM
qyciie MPOTEeMHOTeHHbIX (Ha 25%), He3a-
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* — ommeuenbl cmamucmuyecku 3Hauumvle 3Hauenus om konmpoii (p<0,05)
* — marked statistically significant values from the control (p<0.05)

Pucynok 3. — Hamenenun cmpykmypsL@muHoKuciomuozo onoa
6 MUKPOOHO-MKAHEE0M KOMNJIEKCEe MOHKO020 KUeYHUKA,
neueHu u naasme nocie Kypcoeo2o 10-oneenozo
GHYMPUICETTYOOUHO20 66€0€HU OPE2OHUHA, OMHOCUMENbHO
KOHmponwvhoix 3navenuii (koumponv=100%). 1 — Cymma amunoxkuciom
U UX RPOU3BOOHBIX, 2 — CPMMA NPOMEUHOEHHBIX AMUHOKUCIOM,
3 — cymma 3ameHuMbIX amMuUnOKUCIOmM, 4 = CcymMma He3aMeHUMbIX
amunokucnom,§ — cymma APYL, 6 — cymma azomcooeprcanjux
u Memaoboaumos
Figure 3. — Changes in the structure of the amino acid fund in the microbial-
tissue complex of the small intestine, liver, and plasma after a course of 10-day
intragastric administration of oregonin, relative to control values (control
=100%). 1— The sum of amino acids and their derivatives, 2 — the sum of
proteinogenic amino acids, 3 — the sum of non-essential amino acids, 4 — the
sum of essential amino acids, 5 — the sum of ARUC, 6 — the sum of nitrogen-
containing and metabolites
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* — ommeuenvl cmamucmuyecku 3nauumvle 3nadenus om xowmpons (p<0,05)

* — marked statistically significant values from the control (p<0.05)

Pucynok 4. — Hzmenenus uHouguoyanbHulX KOHYEHMpPayuii
He3aMeHUMbIX AMUHOKUCIOM 6 MUKPOOHO-MKAHEEOM KOMNIIEKCe
MOHK020 KuleYHUKa, neueHu u naazme nocie Kypcoeoz2o 10-oneenozo
GHYMPUICETTYOOUHO20 66€0€HUS OPE2OHUHA OMHOCUMENbHO
KOHmMPOobHblX 3nauenuil (konmpoav=100%)

Figure 4. — Changes in individual concentrations of essential amino acids
in the microbial-tissue complex of the small intestine, liver, and plasma after
a course of 10-day intragastric administration of oregonin, relative to control
values (control = 100%)

479



OpI/IFI/IHaJ'IBHLIe HUCCIICJOBaHUA

200

180
160

140

120

100

: KoHTponb=100%

80 -
60 -
40 +
20 +

GIn  Asn Ser His

Asp  Glu

Gly Arg Ala Cir

mMTK
EEYEHb
B MJIASMA

EA  Tau PEA HLys Om

* — ommeuenvt cmamucmuyecku suavumvle snavenus om konmpoas (p<0,05)

* — marked statistically significant values from the control (p<0.05)

Pucynok 5. — U3menenus uHOUuGUOYAIbHLIX KOHUCHMPAYUTL 3AMEHUMBIX AMUHOKUCTIOM U A30MCO0EPHCAUUX RPOU3ZBOOHDIX 6

Mlle06H0-mKllH680M KOMnjieKce moHK020 KUlieYHUKA, ne4enu u njiaasme nociie Kypcoeoz2o 10-oneenozo eHympquceﬂyOOtmo-

20 86€0eHUsl OPeZOHUHA OMHOCUMETbHO KOHMPOIbHBIX 3HaueHull (Konmponv=100%)

Figure 5. — Changes in individual concentrations of non-

ial amino acids and nitrogen-containing derivatives in the microbial-tissue

complex of the small intestine, liver, and plasma after a course of 10-day intragastric administration of oregonin, relative to control values
(control = 100%)
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amuHOKHCHOT (Ha 21%), a30Tcomep kKammx Mpon3-
BOAHBIX W MeTabommTtoB (Ha 3%). Permcrpupona-
JIOCh YMEHBIIIEHNE KOHLEHTpAIuil n3onennmHa (Ha
39%), neiiiuna u TpeonuHa (Ha 33%), BanuHa (Ha
27%), muzuHa (Ha 36%), metronuHa (Ha 21%), de-
HutananuHa (Ha 20%), apruauna (Ha 22%), acriap-
tata (Ha 53%), acmaparnHa u rmnuHa (Ha 25%),
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YTO BBIIIE KOHTPOJIS Obla JIUIIb KOHMEHTpALUs
tpuntodana (Ha 25%). Cpeam azoTComEpIKAMINX
MIPOU3BOHBIX U META0OIMTOB YMEHBIIAIUCH YPOB-
HU TaypuHa (Ha 18%), pocdorraHomamMuHa u o-a-

Jlumepamypa

1. Structure and antioxidant.activity of diarylheptanoids ex-
tracted from bark of grey alder (4/nus incana) and poten-
tial of biorefinery-based bark processing of European trees
/ G. Telysheva[et al.] //Holzforschung. — 2011. — Vol. 65,
No 4. —P. 623-629. =doi: 10.1515/hf.2011.096.

2. Significance of diarylheptanoids for chemotaxonomical
distinguishing between Alnus glutinosa and Alnus incana
/V. Vidakovi¢ [et al.] // Holzforschung. — 2018. — Vol. 72,
Ne 4. —P29-16. — doi: 10.1515/hf-2017-0074.

3. _Oregonin from Alnus incana bark affects DNA methyl-
transferases expression and mitochondrial DNA copies
in mouse embryonic fibroblasts / J. Krasilnikova [et al.]
//'J Enzyme Inhib Med Chem. — 2018. — Vol. 33, N I. —
P. 1055-1063. — doi: 10.1080/14756366.2018.1476504.

4. Chemo-protective and regenerative effects of diarylhep-
tanoids from the bark of black alder (Alnus glutinosa) in
human normal keratinocytes /J. Dini¢ [et al.] // Fitoterapia.
— 2015. — Vol. 105. — P. 169-76. — doi: 10.1016/j.fito-
te.2015.07.003.

5. lleiibak, B. M. OperoHuH — pacTUTEIbHBIN aHTHOKCUIAHT
U CTUMYJIATOp MMMyHHOU cuctemsl / B. M. Lleiibak //
CoBpeMeHHbIC TPOOIIEMbl OHOXMMHH W MOJICKYJISIPHOM
Guonornu coopuuk crateit Il Bemopycckoro

480

MUHOAIUOMHOBOW KHCIOTHl (Ha 46%), 0-aMuHO-
MacJITHOM KucnoThl (Ha 53%), TuapoKcu3nHa (Ha
26%) (puc. 3-5).

Boi6éoowt

Taxrum 00pa3oM, OpEeroHUH 00JaaeT BBICOKON
OMOJIOTUYECKON aKTHBHOCTBIO TPH SHTEPAIHLHOM
BBEICHUH )KUBOTHBIM. [To10KHTEIIbHBIC H3MEHEHUS
CO CTOPOHBI MUKPOOHWOMa KHIIIEYHWKA U yCHUJICHHE
MPOAYKIIMK MYILIMHA, BEPOSITHO, C OJTHOW CTOPOHBI,
TOPMO3UT MPOAYKLHIO a30TCOAEPIKALINX TMPOJYK-
TOB (haKyJIbTaTUBHBIMH aHa’poOamu, ¢ Ipyrou —
MHHULUUPYET HCIONb30BaHUE CBOOOIHBIX aMHUHO-
KHCJIOT AJs1 OMOCHHTETHYECKUX ILieJied B TKaHIX,
OJTHOBPEMEHHO TMPETSATCTBYS NX KaTaboIn3My.

OMOXMMHYECKOTO KOHrpecca, ['pomHo, 17-18 mas 2018
roga / nox pex. M. H. Cemenenu u A. I'. Moiiceenka.
— I'ponno: UBL] Munduna, 2018. — C. 644-649. — edn:
VFFAFC.

6. MukpoOHoTa KUIIEYHHKA KaK OT/ENIbHAsI CHCTeMa opra-
nusma / 0. B. Oauna [u ap.] / lokasatenbHas ractpo-
suteposorust. — 2019. — T. 8, Ne 4-5. — C. 36-43. — doi:
10.17116/dokgastro2019804-05136. — edn: VXOAUR.

7. Blachier, F. Dietary amino acids and intestinal microbiota
/ E. Blachier, G. Wu // Amino Acids. — 2022. — Vol. 54,
Ne 10. —P. 1337-1338. — doi: 10.1007/s00726-022-03211-y.

8. Butyrate-producing Clostridium cluster XIVa species spe-
cifically colonize mucins in an in vitro gut model / P. Van
den Abbeele [et al.] / ISME J. — 2013. — Vol. 7, Ne 5. —
P. 949-61. — doi: 10.1038/ismej.2012.158.

9. Dual effects of the tryptophan-derived bacterial metabo-
lite indole on colonic epithelial cell metabolism and phys-
iology: comparison with its co-metabolite indoxyl sul-
fate / L. Armand [et al.] / Amino Acids. — 2022. — Vol. 54,
Ne 10. —P. 1371-1382. — doi: 10.1007/s00726-021-03122-4.

10. Functional Amino Acids in Pigs and Chickens: Implication
for Gut Health / T. Chalvon-Demersay [et al.] / Front
Vet Sci. — 2021. — Vol. 8. — Art. 663727. — doi: 10.3389/
fvets.2021.663727.

Journal of the Grodno State Medical University, Vol. 21, Ne 5, 2023



11.

12.

13.

14.

Beaumont, M. Amino Acids in Intestinal Physiology and
Health / M. Beaumont, F. Blachier // Adv Exp Med Biol.
—2020. — Vol. 1265. — P. 1-20. — doi: 10.1007/978-3-030-
45328-2 1.

Serum amino acids profile and the beneficial effects of
L-arginine or L-glutamine supplementation in dextran
sulfate sodium colitis / W. Ren [et al.] / PLoS One. —
2014. — Vol. 9, Ne 2. — P. e88335. — doi: 10.1371/journal.
pone.0088335.

Leucine stimulates ASCT2 amino acid transporter ex-
pression in porcine jejunal epithelial cell line (IPEC-J2)
through PI3K/Akt/mTOR and ERK signaling pathways /
S. Zhang [et al.] / Amino Acids. — 2014. — Vol. 46, No 12.
—P. 2633-2642. — doi: 10.1007/s00726-014-1809-9.
Bartlett A, Kleiner M. Dietary protein and the intestinal
microbiota: An understudied relationship // iScience. —
2022. — Vol. 25, Ne 11. — Art. 105313. — doi: 10.1016/j.
isci.2022.105313.

References

Telysheva G, Dizhbite T, Bikovens O, Ponomarenko
J, Janceva S, Krasilnikova J. Structure and antioxidant
activity of diarylheptanoids extracted from bark of grey
alder (A/nus incana) and potential of biorefinery-based
bark processing of European trees. Holzforschung.
2011;65(4):623-629. doi: 10.1515/hf.2011.096.
Vidakovi¢ V, Novakovi¢ M, Popovi¢ Z, Jankovi¢ M, Mati¢
R, Tesevi¢ V, Bojovi¢ S. Significance of diarylheptanoids
for chemotaxonomical distinguishing between Alnus
glutinosa and Alnus incana. Holzforschung. 2018;72(1):9-
16. doi: 10.1515/hf-2017-0074.

Krasilnikova J, Lauberte L, Stoyanova E, Abadjieva
D, Chervenkov M, Mori M, De Paolis E, Mladenova V,
Telysheva G, Botta B, Kistanova E. Oregonin from Alnus
incana bark affects DNA methyltransferases expression
and mitochondrial DNA copies in mouse embryonic
fibroblasts. J Enzyme Inhib Med Chem. 2018;33(1):1055-
1063. doi: 10.1080/14756366.2018.1476504:

Dini¢ J, Randelovi¢ T, Stankovi¢ T, Dragoj M, Isakovic¢
A, Novakovi¢ M, Pesi¢ M. Chemo-protective and
regenerative effects of diarylheptanoids from the bark
of black alder (Alnus glutinosa) 'in “human normal
keratinocytes.  Fitoterapiaz,2015;105:169-76.  doi:
10.1016/j.fitote.2015.07.003.

Sheibak VM. Oregonine: herbal antioxidant and stimulator
of nervous system. Sovremennyje problemy biohimii i
molekuljarnoj biologii. In: Semenenja IN, Mojseenok AG,

10.

11.

12.

13.

14.

OpI/IFI/IHaJ'ILHBIe HCCIICJOBaHUA

editors. Sovremennyje problemy biohimii i molekuljarnoj
biologii. Sbornik statej II Belorusskogo biohimicheskogo
kongressa; 2018 May 17-18, Grodno. Grodno: IVC
Minfina; 2018. p. 644-649. edn: VFFAFC. (Russian).

6. Yudina YuV, Korsunsky AA, Aminova Al,
Abdullacva GD, Prodeus AP. Gut microbiota as a
separate body system. Russian journal of evidence-based
gastroenterology. 2019;8(4-5):36-43. doi: 10.17116/dok-
gastro2019804-05136. edn: VXOAUR. (Russian).
Blachier F, Wu G. Dietary amino acids and intestinal
microbiota. Amino Acids. 2022;54(10):1337-1338. doi:
10.1007/s00726-022-03211-y.

Van den Abbeele P, Belzer C, Goossens M, Kleerebezem
M, De Vos WM, Thas O, De Weirdt Ry Kerckhof - FM,
Van de Wiele T. Butyrate-producing Clostridium cluster
XIVa species specifically colonize mucins in an in vitro
gut model. ISME J. 2013;7(5):949-61. doi: 10:1038/is-
mej.2012.158.

Armand L, Fofana M, Couturier-Becavin K, Andriamihaja
M, Blachier F. Dual effects of the tryptophan-derived bac-
terial metabolite indole on colonic epithelial cell metab-
olism and physiology: €omparison with its co-metabolite
indoxyl sulfate! Amino Acids. 2022;54(10):1371-1382.
doi: 10.1007/s00726-021-03122-4.

Chalvon-Demersay T, Luise D, Le Floc’h N, Tesseraud S,
Lambert W, Bosi. P, Trevisi P, Beaumont M, Corrent E.
Functional Amino Acids in Pigs and Chickens: Implication
for Gut Health. Front Vet Sci. 2021;8:663727. doi:
10:3389/fvets.2021.663727.

Beaumont M, Blachier F. Amino Acids in Intestinal
Physiology and Health. Adv Exp Med Biol. 2020;1265:1-
20. doi: 10.1007/978-3-030-45328-2_1.

Ren W, Yin J, Wu M, Liu G, Yang G, Xion Y, Su D,
Wu L, Li T, Chen S, Duan J, Yin Y, Wu G. Serum ami-
no acids profile and the beneficial effects of L-arginine or
L-glutamine supplementation in dextran sulfate sodium
colitis. PLoS One. 2014;9(2):e88335. doi: 10.1371/jour-
nal.pone.0088335.

Zhang S, Ren M, Zeng X, He P, Ma X, Qiao S. Leucine
stimulates ASCT2 amino acid transporter expression in
porcine jejunal epithelial cell line (IPEC-J2) through PI3K/
Akt/mTOR and ERK signaling pathways. Amino Acids.
2014;46(12):2633-42. doi: 10.1007/s00726-014-1809-9.
Bartlett A, Kleiner M. Dietary protein and the intesti-
nal microbiota: An understudied relationship. iScience.
2022;25(11):105313. doi: 10.1016/j.is¢i.2022.105313.

EFFECT OF OREGONIN ON THE MICROBIOME AND FORMATION OF

THE AMINO ACID FUND OF THE INTESTINE, LIVER AND PLASMA

L V. Nikalayeva, V. M. Sheibak, O. B. Astrouskaya, E. M. Doroshenko, V. Yu. Smirnov
Grodno State Medical University, Grodno, Belarus

Background. This article analyzes the effect of a course intragastric administration of oregonin on the

microbiocenosis of parietal mucin, the morphological structure of the intestinal mucosa, as well as the formation of
the amino acid fund of the microbial-tissue complex of the small intestine, liver and plasma.

administered to normal animals.

Objective. The aim of the study was to identify the mechanisms of the biological activity of oregonin when

Material and methods. The experiments were performed on white female rats weighing 180-240 g. The animals

were enterally administered with 0.005% aqueous solution of oregonin at a dose of 5 mg/kg of body weight for 10 days
daily. The control group received equivalent volumes of saline. In samples of the microbial-tissue complex of the small
intestine, liver and plasma, the concentrations of free amino acids and their nitrogen-containing metabolites were
determined by HPLC. Morphological and microbiological studies were carried out according to standard methods.
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Results. In animals treated with oregonin, there were no negative changes in the structure of the jejunal wall.
In the microbiome of the parietal mucin, an increase in the population of anaerobes was observed, due to the growth
of bifidobacteria and lactobacilli. At the same time, a bacteriostatic effect was recorded against lactose-negative and
gas-forming microflora. In the microbial-tissue complex of the small intestine, after the enteral administration of
oregonin, the total levels of amino acids and nitrogen-containing derivatives, which are produced mainly by facultative
anaerobic microflora, decreased. In the liver, the intake of oregonin led to an increase in the total amount of amino
acids and their derivatives. The total content of proteinogenic amino acids and their nitrogen-containing derivatives
also decreased in the blood plasma.

Conclusion. Oregonin demonstrates a high biological activity when administered enterally to animals. Positive
changes in the intestinal microbiome and increased production of mucin, on the one hand, probably inhibit the
production of nitrogen-containing products by facultative anaerobes, and on the other hand, initiate the use of free
amino acids for biosynthetic purposes in tissues, while preventing their catabolism.

Key words: oregonin, amino acids, microbiocenosis, intestine, liver, plasma.
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B nocobuu paccmompenv Hauboree pacnpocmpanentbvle
annepauveckue 3aboneéanus U - 3a001e6aHUA  UMMYHHOU
cucmemvl 'y Oemetl. Il00poOHO — u3M0JMCEHBI  NPUUUHBL,
MEXaHU3Mbl  pA3UMUA, KIUHUYECKUE 6APUAHMbL  MEUeHUs,
Memoovl OUAZHOCMUKU U COBPEeMENHble NOOX00bl K JIeHeHUI0
u npogurakmuke 3mux 3abonesanuti y Oemeu. Mamepuan
U3NI0JICEH HA OCHO8e NOCNeOHUx Ookymenmos BO3, nayumo-
NPAKMUYECKUX NPOSPAMM.

HeAManH‘{eCKHe acnekKkTsl Ilpeonasnaueno  0ns  cmyOeHmog — neouampuiecKoo
KAMHUYECKOA UMMYHOAOTMK paxyromema
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