HapyLeHua okucnntenbHoro ¢ochopunpoBaHua B MOAENM XPOHUYECKON JHTepPaNbHOI HeJOCTaTOYHOCTU U UX KoppeKuua | Disorders of oxidative phosphorylationin...

DOI: 10.31146/1682-8658-ecg-163-3-65-69

HapywweHua okncnutenbHoro ¢ochopunmpoBaHms B MOAENN XPOHNYECKON
3HTEepPasibHOW HeJOCTaTOUYHOCTU U UX KOppeKLus

Kamunosa A.T!, llyctmyxamenosa [. X, lesuukas 10.B?
! Pecnybnukarckmin CneumanmsnposaHHbii Hayuro MpakTtuueckuin LieHTp Meguatpun, 100174, TawkeHT, Y3beknctaH

2 LleHTp nepenoBbix TeXHONOM MM NP MUHUCTEPCTBE MHHOBALMOHHOTO Pa3BuTUsA Pecnybnvikn Y36ekucTaH, 100174, TawkeHT, Y36ekucTaH

Disorders of oxidative phosphorylationin the model of chronic enteral insufficiencyand
their correction

A.T. Kamilova', D.H. Dustmuhamedova, Yu.V. Levickaya®
' Republican Specialized Scientific and Practical Medical of Pediatrics, 100174 Tashkent, Uzbetkistan

2 Center of Advanced Technologies under the Ministry of Innovation Development of the Republic of Uzbekistan, 100174 Tashkent, Uzbetkistan

Ona untnposaHua: Kamunosa A. T, [lyctmyxamenosa [l. X, JleBuukas t0. B. HapylueHnsa okncnntenbHoro ¢ochopnnmpoBanmnsa B MOAENN XPOHUYECKOM
SHTEPaNbHOW HeJOCTATOYHOCTU U X KOPPEKLMA. JKCNEPUMEHTANbHAA W KNMHMYECKas racTposHTeponorua. 2019;163(3): 65-69. DOI: 10.31146/1682-8658-
ecg-163-3-65-69

For citation: Kamilova A. T, Dustmuhamedova D.H., Levickaya Yu.V. Disorders of oxidative phosphorylationin the model of chronic enteral insufficiencyand
their correction. Experimental and Clinical Gastroenterology. 2019;163(3): 65-69. (In Russ.) DOI: 10.31146/1682-8658-ecg-163-3-65-69

Kamunosa AnTtrHon TypcyH6aeBHa, [.M.H., Npodeccop, PyKoBOAUTENb OTAeNa racTPOIHTEPOIOT N < Corresponding author:
LlyctmyxamepoBa [lnHopa XamMMA0BHA, MIaALWMIA HAYUHbIM COTPYAHMK OTAENa raCTPOIHTEPONOr 1M Hyctmyxamenosa

Junopa XaMupoBHa

Dinora Kh. Dustmuhamedova

Altinoy T. Kamilova, MD, professor, Head of the Department of gastroenterology, Scopus ID: 6603459264 dustm1979@mail.ru

JleBuukas lOnva BnagummnpoBHa, K.M.H., YUEHbIN cekpeTapb

Dinora Kh. Dustmuhamedova, Junior researcher of the Department of gastroenterology
Yulya V. Levickaya, Scientific Secretary, PhD

Pesome

Llenb uccnenoBaHms. /13yunTb COCTOAHUE OKUCAUTENBHOrOGOCHOPUAMPOBAHNA B MOLENN XPOHUYECKOH SHTEPANbHON
HEAOCTAaTOUHOCTM Y PACTYLIMX KPBIC 11 OLEHUTH SOGEKTUBHOCTHIKANCTEHA B UX KOPPEKLIMN.

MaTepuanbl u meTofbl UCCnefoBaHUA. B onbiTax 6biin 1CNob30BaHbl labopaTopHble benble 6ecnopoaHble Kpbichl. Ku-
BOTHble Obln pasfeneHbl Ha 3 rpynnbl. 1 rpynna — 340POBbIE KUBOTHbIE (KOHTPOAb). 2 FPynna — XMWBOTHblE HaXOAMBLUME-
A Ha aneTe, beHo Benkamm (XpoHUYecKoe HefoeaaHue), 3 rpynna — XUBOTHbIE, MOMyYaBLUME B KAUECTBE KOPPErMpyio-
Lero npenaparta SKANCTEH.

MuToXOHAPWH BblAenAny 13 nedeHun 40-AHEBHbIX KPbICAT METOAOM AnddepeHLManbHoro LeHTpudyruposaria. Onpe-
JeNany napameTpbl OKUCIUTENBHOTO GOCHOPUANPOBAHNSA, CKOPOCTb AblXaHUA M30AMPOBAHHbIX MUTOXOHAPWIA B MeTabo-
NINYECKOM COCTOAHMN V, 1V, @ TaKXKe BEIMUMHDI [bIXaTeNIbHOTO KOHTPOMA 1 ALO®/O.

Pe3ynbTatbl. [leueHue KpbICAT ¢ OenKoBbIM feduLMTOM B TeueHwe 10 AHel NpenapaTtomM 3KAUCTEH NPYBENO K 3HaUU-
Te/IbHOMY POCTY MacChl Tena KpblCAT — B CpeAHeM Ha 45,5% — 1 k 10 fiHI0 ieveHna 3Ta BesnymHa coctasndana 71% ot
3HaueHwit B KoHTponbHOM rpynne (P<0,01).B rpynne XMBOTHbIX, HAXOAMBLUVXCA Ha AMETe, beHON benkamy nokasarenm
OKMCANTENBHOTO GOCHOPUANPOBAHNA ObINM 3HAUUTENBHO CHUMEHbI. CKOPOCTb NOTPEONEHNA KNCNOPOAA CyCneH3unel
MUTOXOHAPUI B GYHKLIMOHANBHOM COCTOAHMN V3 11 V4 y 60MbHBIX XKMBOTHBIX Oblla MPAKTUYECKM B 2 pa3a MeHblLLE, Yem
Y KOHTPOJbHBIX KMBOTHBIX. [lbIXaTeNbHbI KOHTPOMb, B rpynmne 60MbHbIX XKMBOTHbIX ObIN CHYXeH Ha 20%. OTHoweHne
AL®/O 6bin0 TaKKe CHUKEHO 1 COCTABAANO 2,5 NPOTUB 2,8 B KOHTPOMBHOM rpymne.

[pK MCNONb30BaHUM B KaueCTBe KOPPEKTUPYIOLLEro npenapara 3KANCTeHa CoCcToaHve V3 umeno 3Hayere 93,72, V4-15,62,
aVdnf— 109,34 Hr a1 O/MuH/Mr Benka (P<0,001). 3HaueHKe fbIXaTeNbHOTO KOHTPONA TakKe ObiNo 65IM3KO K KOHTPObHOMY
1 PaBHANOCH 6, a oTHoWweHre ALJO/O aaxe HECKONBKO NPEBBILIANIO KOHTPObHOE 3HaueHMe 1 paBHAnoch 3,03 (P<0,05).

3aknoueHune. Hamu BbIABNEHO BbIpaXkeHHOe pa3obLLeHN AbixaTeNbHO Lieni B CyCNeH3imm MUTOXOHAPUI NpY cofiepa-
HIUW XMBOTHbIX Ha AneTe, 6eHON Denkamu, a Takxke O HaMUMK APKOro KOPPeKTUpYtoLLero 3dpdeKTa y npenapara 3KANCTEH.
AHanu3 TepaneBTUYeCKoro 3dpdpeKTa SKkANCTEHa NO3BOUI BLIABUTL APKO BbIPaXeHHbIE ero CnoCOOHOCTU KOPPEKTUPOBATDL
NPOABNEHNA XPOHUUYECKOW SHTEPaNbHON HEeJOCTAaTOUHOCTM Y PACTYLLUMX KPbIC.

KnioueBble cnoBa: XpoHWUeCKas sHTepabHas He0CTaTOUHOCTb, OKUCIUTENbHOE GOCHOPUNMPOBAHIE, MATOXOHAPHN,
OUTO3KANCTEPONS, SKANCTEH
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Summary

Aim.To study the state of oxidative phosphorylation in a model of chronic enteral insufficiency in the growing rats and to
assess the effectiveness of ecdystene in their correction.

Materials and methods. Laboratory white mongrel rats were used in the experiments. The animals were divided into 3
groups. 1 group — healthy animals (control). Group 2 — animals on a diet poor in protein (chronic malnutrition), group 3 —
animals that received as a corrective drug ecdysthene.

Mitochondria were isolated from the liver of 40-day-old rats by differential centrifugation. The parameters of oxidative
phosphorylation, respiration rate of isolated mitochondria in the metabolic state V4 and V3, as well as the values of respira-
tory control and ADP / O were determined.

Results. Treatment of rats with protein deficiency for 10 days with the drug ecdystene resulted in a significant increase in
the body weight of the rats— an average of 45.5% — and by the 10th day of treatment this value was 71% of the values
in the control group (P <0.01). In the group of animals that were on a diet poor in proteins, the oxidative phosphorylation
parameters were significantly reduced. The rate of oxygen consumption by the mitochondrial suspension in the functional
state of V3 and V4 in sick animals was almost half that in control animals. Respiratory control, in the group of sick animals
was reduced by 20%. The ratio of ADP / O was also reduced and was 2.5 vs 2.8 in the control group.

When using a corrective ecdystene preparation as a quality, the V3 state was 93.72, V4 was 15.62, and Vdnf was 109.34 ng
at O/ min / mg protein (P <0.001). The value of the respiratory control was also close to the control and was 6, and the ratio
of ADP / O even slightly exceeded the control value and was 3.03 (P <0.05).

Conclusion. We detected a pronounced disconnection of the respiratory chain in the mitochondrial suspension when the
animals were kept on a diet poor in proteins and also had a bright corrective effect in the ecdystene. The therapeutic effect

of ecdysten revealed its pronounced ability to correct manifestations of chronic enteric insufficiency in growing rats.

Keywords: Chronic enteral insuffiency, oxidative phosphorylation, mytochondria, phytoecdysteroid, ecdysten

BeBepeHue

B MexaHM3MaX XpOHMYECKOI SHTEpaIbHO HEJOCTa-
TOYHOCTH JIeKaT MeTaboMyecKye M3MeHeH 51, IPUBO-
IALIYE K TUIOKCUY M aTPO(UU CTUBUCTON KMIIEeYHNKA
[1]. iamMensieTcsa CTPYKTypa CIUM3UCTON 06OMOUKY
TOHKOJ KMIIKM, CHM>KA€TCSA BbICOTA BOPCUHOK, YTIIy-
6/IAI0TCS KPUIITHI, IIOBBILIAETCS COOTHOIIEHVE BOP-
CUHKa-Kpumnra [2].

VI3BeCTHO, 4TO peann3anys MHOTUX 3a00/IeBaHUIT
MPOMCXOANT HA YPOBHE KIETKM 1 BO MHOTOM OIIpefie-
nserca GyHkumer opranent. B yactHocry, pacmunps-
€TCA KPYT I0Ka3aTeNbCTB BaXKHOI POY MUTOXOHJPU-
a/IbHO HEJOCTATOYHOCTH B IaTOr€He3e PacCTPOIICTB
Pas/IMYHBIX OPTaHOB U cucteM [3-9].

B HacrosIee BpeMsA IPOLOMKAIOTCS TTOIBITKY BBI-
ABNICHN I HOBBIX 3BEHbEB IaTOTeHe3a SHTepanbHOM
HeJOCTATOYHOCTH U Pa3pabOTKM MaTOreHeTUIeCKUX
MOJXOJ0B K JIEYEHUIO 3TO TAXKEO0M IMaTomoruu [2,
10, 11, 12].

OpHaxko nmpo6iema fajeka OT pelieHus, O YeM CBU-
IeTeIbCTBYIOT BHYUIUTE/IbHbIE IMQPBI Heb6Iaronpu-
ATHBIX VICXOfIOB, YTO ¥ CTUMYINPYET IPOFOIKEeHNe
novcka 9 HeKTUBHBIX CIIOCOOOB JIEIEHIS.

B xayecTBe MOZy/IATOPOB SHEPTeTMIeCKOro 0OMeHa
VHTEpeC MPefCTAB/ISAIOT UCCTIEJOBAHNS OTEYeCTBEH-
HBIX MCC/IEL0BATeel 110 MCIOMb30BAHNI0 QUTOIK/N-
CTEOPONJIOB, B YACTHOCTY 9KAMUCTEHTA, BBIIE/IEHHBIX U3
neB3ent cOPIOPOBUIHON 1 XKUBYUKU TyPKECTAHCKOI
Ha 6MO9HEPTeTUKY K/TETOK ITeYeHN B YCTIOBUSIX relaT-
Ta, XapaKTePU3YIOLIETOCs, IPEXKie BCET'O Pe3KMMU 13-
MeHeHUAMM QYHKIMOHMPOBAHNA MUTOXOHAPUI [13].
Bbl/10 BBISIB/IEHO IIOTIOXXUTE/IbHOE BAMSIHYE QUTOIK-
IVICTEPOV/IOB Ha CKOPOCTD AbIXaHN s, OKUCTIUTENTbHOE
dochopunupoBaHme 1 aKTUBHOCTH ONMM(EPMEHTHBIX
CYICTEM MUTOXOH/IPUIL [Ie4€H Y KPbIC B YCTIOBUSIX rella-
TuTa. B CBA3Y C 4eM M3ydeHMe BAUAHUA QUTOIKIN-
CTepONIOB Ha HOPMA/IM3AIMI0 MUTOXOHAPUAIBHO
IUCOYHKIMU PV SHTEPaNTbHON HEZOCTATOYHOCTYU
y eTell IpeCTaB/IAeTCs NepCIeKTUBHBIM HallpaBJie-
HUEM [eAVaTPUNL.

ITenp uccnegoBanus. VI3y4uTh COCTOSIHME OKIIC-
JIUTENbHOT0 GochopnINpoBaHUs B MOJEIN XPOHU-
YeCKOJl 9HTepaJbHOI HeJOCTATOYHOCTU Y PaCcTyLIUX
KPBIC 1 OL[eHUTDb 3P PeKTUBHOCTD SKAUCTEHA B UX
KOPpeKI M.

MaTepmanbl n metoabl nccnegqoBaHnA

B ombiTax 6p11u MCHIONB30BaHBI TabopaTopHble Oe-
7ible 6eCIIOpOAHbIE KPICHI, BHIPALEHHBIE B YCITOBUAX
BuBapus HanmoHanbHOro YHUBepCcUTeTa Y36€Ku-
craHa. JKuBOTHbBIe OBIIM pa3feNeHbl Ha 3 IPYIIIBL. 1
TpyIINa - 370POBbIe )KMBOTHbIE (KOHTPOJIb). 2 IPYIIIIa —
XXMBOTHbBIE HAXOMBILMECS Ha iMeTe, GeqHoi GenKamu
(XxpoHMYecKoe Hefloeanye), 3 rpyIa — XXUBOTHBIE,

HOJTy4YaBIIe B Ka4eCTBe KOPPErnpPyIoliero mpemnapara
9K/UCTEH.

MuUTOXOHApUM OBIIN BBIfEIEHBI U3 IeUYeHU
40-mHEeBHBIX KPBICAT MeTOROM A1 depeHIMaTbHOTO
nenrpudyruposanus no lluerigepy [14]. Vismepenue
IapaMeTpOB OKMCINTENbHOTO pocdopunmmpoBaHmsa
U CKOPOCTH JABIXaHV A MUTOXOH[IPUIT IIPOU3BORVIIN
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py oMoy nonstporpoda LP-7 (Uexust) ¢ ncrnonpso-
BaHMEM 3aKPBITOTO IIATHOBOTO aMeKTpofaa Kimapka
[15]. CKOpOCTD [IBIXaHNA M30MMPOBAHHBIX MUTOXOH-
Ipuit B MeTabomudeckoM coctosHum V, (coctosanme
IIOKOs1) U v, (npIXaHME, AKTVBUPOBAHHOE [J0OABIIEHVIEM

Pesynbratbl

JleyeHye KPBICAT ¢ O€NKOBBIM Ae(UIIUTOM B TeUeHNUe
10 fHelt mpenapaToM 9KAVCTEH IPUBE/IO K 3HAYMTe/lb-
HOMY POCTY MaCChl Te/la KPbICAT — B CpefjHeM Ha 45,5% —
1 K 10 gHIO JledeHMs 9Ta BeJIMUMHA cocTaBisna 71%
OT 3HAaYeHNII B KOHTPOJIBHOI IPYIIIIe (CpefHsAs Macca
B OIIBITHOII TPYIIIIe COCTAaBIANA 57,8% OT KOHTPOJIA)
(P<0,01) (puc 1,2.).

B rpymnme >kMBOTHBIX, HAXOAMBIINXCA Ha fie-
Te, 6efHOI GeKaMu IIOKa3aTe/lN OKUCTITETbHOTO
dbocdopunupoBaHust 6N 3HAYNTENBHO CHUKEHBI.
Hamnbonee 3sHauMTeIbHBIE OTANYMA OBIIU 3aperu-
CTPMPOBAHBI IIPU UCIIONIb30BAHNUM B KayecTBe Cy0-
CTpaTOB ITyTaMaTa ¥ Manara, B TO BpeMs KakK IIpn
JCIONTb30BaHNU B KadecTBe cybcTpaTa CyKLIMHATa
pasmuunst 6K He CTOB CylecTBeHHBI. Kak BUgHO
U3 PUC 3 CKOPOCTDb MOTPebIeHNs KICIOPOfa CYCIIeH-
3Melt MUTOXOHAPUIL B GYHKI[MOHAIbHOM COCTOSHNMA
V3 y 601bHBIX XMBOTHBIX ObI/Ia IPAKTUIECKN B 2
pasa MeHbIIIE, YeM Y KOHTPO/IBHBIX )KMBOTHBIX (64,15
Hr aT O/MUH/MT 6eJKa 10 cpaBHEHMIO ¢ 121,2 B KOH-
TponbHoii rpymie) (P<0,001). CkopocTs noTpebneHns
KICIOPOJa B COCTOSHIY V4 TaK>Ke 6bl/Ia CHIDKeHa
u cocTaBnsna 13,27 Hr at M/MuH/Mr 6e1Ka B IpyIie
60/IbHBIX XMBOTHBIX, B TO BpeMs KaK B KOHTPOJIe
CKOpOCTb paBHsAMach 19,7 Hr at O/MuH/MT 6enka.
K TOMYy ke, COOTHOIIeHVe CKOPOCTell MOTpebIeHns
KICIOPOJa B COCTOAHUX V3 n V4 B rpynme 60/IbHBIX
KUBOTHBIX CBUJIETEIBCTBYET O Pa30OI[eHNI OKIC-
nuTeNnbHOro GochOpPUINPOBAHNA 3a CUET YBEIN-
YeHNUsA NPOHMUIIAEMOCTY MeMOPaHbl MUTOXOHPUIL.

AJI®), a Tak>Ke BeJTMYIVHBI IBIXaTe/TBHOTO KOHTPOJIS
un AII®/O onpepensinu o Metony YaHca [16].
I'padmueckas u craructuyeckas obpaborka pe-
3y/IbTaTOB poBOAuIach Ha IBM-coBMecTMOM KOM-
TIBIOTEpe C MICIONb30BaHMeM nporpaMmar Origin 6.

ITpu fobaBlIeHUM KIaCCUYECKOTO pa3obuuTens
oKMCINUTeNbHOro ¢pochopunuposanns 2,4-guHN-
TpodeHoa 6BII0 TAKIKE MOTYIEeHO IOATBEPXK/eHEe
paso61Ie s MUTOXOHPHIT — B KOHTPOJIBHO IPyIIIe
9TOT [TOKa3aTeNb PaBH/CA 123,9, a B rpyIiie 601bHBIX
SKMBOTHBIX — TOJIBKO 56,07 Hr aT O/MuH/Mr 6enka.
JIpIXaTeNbHBIN KOHTPOIb, ABMAOIINIICA ITOKa3aTe-
neM GYHKIMOHAIbHO MHTAaKTHOCTY MUTOXOHAPUIL,
B TpyIIle KOHTPO/NbHBIX XMBOTHBIX paBHAICA 6,15,
B TO BpeMs KaK B IPYyIIIie 60/IbHBIX )KUBOTHBIX 3TOT
rokKasatTesnb 6bI/1 CHUXKeH Ha 20% u cocTtaBnsan 4,8.
Ornomenne AJJD/O 6110 TAKKe CHUXKEHO U COCTAB-
710 2,5 TpoTuUB 2,8 B KOHTPONbHOI rpymme (Puc3).

IIpm mcronbp3oBaHNYU B KadeTCBe KOPPEKTUPY-
I01I[eTO IIpenapara 9KAUCTeHa 610 0OHAPYIXKEHO,
YTO NPaKTUYECKU BCE MIOKA3aTe/NN OKMUCTUTENBbHOTO
docoppunnpoBanms npubIMKaNUCh K KOHTPOIb-
HBIM 3HaYeHMAM. Tak, cocTosaHme V3 nmMeno sHaye-
Hue 93,72, V4-15,62, a Vdnf - 109,34 ar at O/mun/
Mmr 6enka (P<0,001). Ctumynupymoliee feiicTBue
pasobunuTens Ha CKOPOCThb MOTPebNIeHMs KUCIO-
ponia cycrneHsueit MUTOXOH/IPUIL CBUTIETENbCTBYET
0 BOCCTAHOBJIEHMY CONPSXKEHUA B JbIXaTeTbHOM
ueny. 3Ha4eHne JbIXaTeTbHOTO KOHTPOIA TaKxXe
651710 671M3KO K KOHTPOJIIBHOMY 1 PaBHAIOCH 6,
a orHomeHKe AJID/O pa’xe HECKOTBKO IMPEBBIIIATIO
KOHTPOJIbHOE 3Ha4YeHMe U paBHANOCH 3,03. B me-
7IOM, TIOTTy4eHHbI€ laHHbIE CBU/IETENIbCTBYIOT O He-
COMHEHHOM IOTOXUTENbHOM KOPPEKTUPYIOIEM
addexre sxpucTena.

45 Pucynox 1.
42
50 BnusHue nekapcTBEHHBIX IIPENapaToOB Ha BeC )XMBOTHbBIX. B3Be-
40 32 IIMBaHUe
24 23 26 NPOBOAUIOCH Ha 40 IeHb MOC/Ie POXeHU
30 ] Figure 1.
20 H The effect of drugs on the weight of animals. Weighing held on the
/ H 40th day after birth
10 £
0
30 peHb 40 neHb
H KoHtponb + OnbIT  # SKaucTeH
P<0,01 45 Pucynox 2.
IIpupocT Macchl Tena >XMBOTHBIX € 30-r0 110 40-71 1eHb XM3HU.
50 Bec >XMBOTHBIX B KaXk0Ji rpynme Ha 30-ii leHb npuHAT 3a 100%.
40 Figure 2.
30 The increase in body weight of animals from the 30th to the 40th
day of life. The weight of animals in each group on the 30th day is
20 taken as 100%.
10 /.mlllmlHHHHH
0

HKoHtponb BOnbiT E3kancteH
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Pucynok 3.
BiusHMe 5KMCTEHA Ha CKOPOCTD IIOTPe6/IeH A KICIOPOAia
CycneH3ueli MUTOXOHJpUIL IeYeHN KPbIC.

Figure 3.
The effect of ecdysten on the rate of oxygen consumption by a
suspension of rat liver mitochondria.

Pucynox 4.
Bnusuane 3KAMCTEHA Ha COCTOAHME OKMCINUTENDBHOTO d)OCdJOPV[-
ANPOBAHUA MMTOXOHI[pMil TI€4Y€HM KPbIC.

Figure 4.
The effect of ecdysten on the state of oxidative phosphorylation of
rat liver mitochondria.
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O6cyxaeHne

Hamum riccreoBanmsi pOReMOHCTPUPOBAIH Iy6oKue
HapylIeHNs] OKUCTUTENbHOTo pochopunmpoBanms
B MO/Ie/IV 9HTEPATbHOI HEJOCTATOYHOCTH y PacTy-
IMX KpBIC. B akcIiepyMeHTaX 6b1710 06HAPY>KEHO, YTO
mebuuuT 6enKa B IMTAHUM BBI3bIBAET CHUDKEHNE AK-
TUBHOCTY MUTOXOHJIPUATBHOI ABIXaTe/NbHOI Lel,
ocobeHHo I KoMITekca.

ITpuMepHO TaKye Xe pe3y/IbTaThl OBIIN MOy YEeHbI
IIpM 3KCIE€PUMEHTANbHbIX UccnefloBannax Nieto N
u coaBT. [9]. Llenb mpoBeieHHOTO UM UCCIIEe[OBAHNS
COCTOs1/Ia B TOM, YTOOBI OLIEHUTD BAMSIHIUE CEPbe3HOTO
HefjoeflaHNs 6e/lKa Ha AaHTHOKICIUTE/IbHYIO CUCTEMY
3alIMTBI B TOHKOJ 1 TOJICTON KUIIIKe KpbIC. Pesypra-
TBI TI0Ka3a/1u, YTO XPOHWYECKas juapesi U cepbesHoe
Hemoemanme 6enKa Crnoco6CTBOBAIN MOIABIEHNIO aH-
TUOKUCTUTETBHON CUCTEMBI 3aIIIUTHI KaK B TOHKO TaK
U B TOJICTON KMIIKE, KOTOPas MOXKET UT'PATh BaXKHYIO
pO/b B IaTOreHe3e JAHHOI AaTOJIOTUM U IO AepKa-
HUM NOpoYHOoro Kpyra malabsorption-diarrhea-mal-
nutrition B MyageH4YeCTBe.

MccnepgoBanusamu Francoise Briet m gp. [17]
YCTaHOBJ/ICHO CHVDKEHME aKTMBHOCTM 1 KOMIIJIeKca

BbiBOAbI

Ilonmy4ennble faHHbIE CBUIETENBCTBYIOT O ABHOM Pa30-
GIIeHN IBIXaTebHO LIeNN B CYCIIEH3MY MUTOXOHPUI
[PV COEPXKAHUM XMBOTHBIX Ha JiueTe, OemHoit 6en-
KaMI, a TaK)Xe 0 Ha/IMYUA APKOTO KOPPEKTUPYIOLIEro

JNIntepartypa | References

1. Ilonosa, T.C. HyTpuTuBHas MOAKEPKKa OOTBHBIX
B kputndecknx cocrosuuax/ T.C. Ilonmosa, A.E. Ille-
cronanos, T.III. Tamasamsunu, V. H. Jleiipepman//M.:
000 «Mspat.mom «M-Bectu», 2002.-320 c.: un.36

Popova T.S., SHestopalov A.E., Tamazashvili T.SH.,
Lejderman I. N. Nutritivnaya podderzhka bol’nyh

ADP/O
BKoHTponb  @ONbIT O3kancTeH

IBIXaTe/IbHOI IIeNY Y MaljMeHTOB C XpPOHMYeCKIMNI
BOCHAINUTENbHBIMU 3a00/IEBAHUAMM KUIIEUHMKA Ha
(oHe HETOCTATOYHOCTY MUTAHKA. ABTOPBI IIPEATIO-
JaraloT, YTO MUTOXOHpUAIbHAA HELOCTaTOYHOCTD
I xoMnexca pgpIXaTeNbHOI LENy, yCTAHOBIEHHAA
B MOHOHYKJIeapax nepudepnieckort KpoBY ABIACTCS
MapKepoM He[JOCTaTOYHOCTY NMUTAHMUS.

Omnuncanne cnydas aTpoduy CIU3UCTON TOHKOM
KNMIIKY Y TATUMECAYHOTO MIafileHIIa IIPUBOJAT
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