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B 9KCTPaKTax OKasancsa pasHbim. OnpeseneHHble KOHLEHTPAUUKN TEMXOEBbIX, HYKAEUHOBbIX U MOIOYHOWM KUCNOT,
HU3KMe nokasatenu pH (4,12 — 5,43) cBMAETENLCTBOBA/IN O NOTEHLMANbHOM NPOTUBOMUKPOOHOM M MMMYHOTPOM-
HOWM aKTMBHOCTM 3KCTPAKTOB.

KntoueBble cnoBa: 6eckieTouHble 3KCTPaKTbl, 6e/KW, NENTUABI, TEUXOEBbLIE KMCNOTbl, MONOYHasA KucnoTa, OHK,
PHK.

STRUCTURAL AND METABOLIC DERIVATIVES OF BIFIDOBACTERIUM BIFIDUM AND LACTOBACILLUS REUTERI
CELL-FREE EXTRACTS

Knysh O. V., Pakhomov O. V., Pogorila M. S.

Abstract. Probiotic strains of Bifidobacterium bifidum and Lactobacillus reuteri have beneficial properties that
contribute to the promotion of human health. Most of the beneficial effects of probiotics are due to the action of
their structural components and metabolic products. Bacterial metabolic products are usually obtained by cultivat-
ing the producer in a liquid nutrient medium. Structural components of bacteria can be obtained by applying various
methods of disintegration: chemical, mechanical, enzymatic, physical and combined. Use of different in nature and
intensity of destructive factors causes different in mechanism and depth of cell damage. Therefore, disintegrates ob-
tained by various ways have different composition. This determines their various biological activity and purpose of
application. It is known that bacteria are more resistant to freezing-thawing than eukaryotic cells. For their destruc-
tion, repeated freezing-thawing (thermal cycling) or combination with other disintegration methods is necessary.
Preliminary studies have established the high biological activity of filtrates of B. bifidum and L. reuteri disintegrates,
obtained by thermal cycling, and culture filtrates of these probiotics, cultured in disintegrates of their own cells.

The aim of the study was to investigate the biochemical composition of cell-free extracts obtained from disinte-
grates and cultures of B. bifidum and L. reuteri cultured in their own disintegrates.

Methods. Cell-free extracts were obtained by disintegration of L. reuteri and B. bifidum probiotic strains (L and
B extracts) or by cultivation of these strains in their own disintegrates (ML and MB extracts). The pH values of
the extracts, the content of protein, lactic, teichoic and amino acids, RNA and DNA were determined. The mass
fraction of nitrogen by the Kjeldahl method was determined and the mass fraction of crude protein was calculated.
Molecular weight distribution of peptide fractions of cell-free extracts was performed using high-performance gel
permeation chromatography.

Results. The pH values of the ML and MB extracts were significantly lower than the corresponding values of the
L and B extracts. This indicated that during the cultivation of probiotic microorganisms in their own disintegrates,
an accumulation of acidic metabolic products was occurred. The results of measuring the concentration of lactic
acid confirmed this: the lactate content in ML extract was 2 times higher than in L extract, and in MB extract 1.5
times higher than in B extract. All investigated cell-free extracts contained a significant amount of teichoic acids
and a small amount of nucleic acids. The content of protein, peptides, amino acids and nitrogen in ML and MB
extracts was significantly higher than in L and B extracts. ML extract was superior to the rest of these extracts in the
guantitative content of proteins, peptides, nitrogen and free amino acids. The highest amino acid content in the ML
extract indicate d a higher productivity of lactobacilli compared to bifidobacteria in the selected study conditions.

Conclusion. The protein components in the extracts are predominantly peptides with a molecular weight of less
than 12 kDa. The content of protein components in extracts from cultures of probiotics is higher than in extracts
from disintegrates. Teichoic, nucleic and lactic acids, low pH values (4,12 — 5,43) point to a potential antimicrobial
and immunotropic activity of investigated extracts.

Key words: cell-free extracts, proteins, peptides, teichoic acids, lactic acid, DNA, RNA.
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CBA3b Ny6/MKauMmM C NNAHOBbIMM HAy4yHO-UCCAe-
AOoBaTeNbCKUMM paboTamu. [JaHHaa paboTta asnsetca
bparmeHTOM BbINOMHAEMOM AUCCEPTaLMM Ha COMUCKa-
HWe yyeHOW cTeneHu AoKTopa ¢unocodmm no meam-
UMHe «HeKkoTopble MaTobMoxMmmnyeckme CBOMCTBa Npu
anabeTtnyeckoi HedponaTUm».

BctynneHne. OpHuMM M3 Haubonee pacnpocTtpa-
HEHHbIX OC/IOXHEHWUIN y 6oNbHbIX caxapHbiM gnabeTom
ABNSAETCA XpOoHMYecKoe 3aboneBaHue noyek (X3MM). Co-
rMacHo cTaTUCTUKe nocnegHux net, 15-40% nauneHTOB

¢ MA 2 tuna nmetot X3M [1,2]. B uenom, CA Asnsetca
O4HOM M3 Hanbosiee OCTPbIX COLMANBHBIX U MeaULMH-
CKMX npobnem COBPEMEHHOM MeAMUMHbI U3-3a K-
POKOro pacnpoCTPpaHeHUA 3SHAOKPUHONOTMYECKMX 3a-
60M1eBaHUIA U TAXKECTU KAMHUYECKUX OCNOMKHEHWUN. Mo
OaHHbIM BceMMpHONM opraHu3aummn 34paBoOXpPaHEHMs,
B HacTofLlee BpeMs B MMPe HacunTbiBaeTca okono 415
MUNNMOHOB cnyyaes C, n oxuaaetca, uto K 2040 roay
3Ta undpa gocturHeTr 642 MUANMOHOB. BbicTpo pacty-
wan 6onesHb CO3LAeT couuasbHble U MefULUHCKUE
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I'IpOﬁJ'IEMbI, BavAroWME Ha 3SKOHOMURY
CTpaH “ CbVIHaHCOBOE NMoJIOXKEHNE CEMEN.

Tabnuua — NoKasatenu rMUKemMUu 1 NoYeuHo GyHKLUK
B Pa3/IMYHbIX KNIMHUYECKMX rpynnax naumueHTos ¢ CA, (mm)

Y 3TUX NauMeHTOB HapyleHus GyHKLUK
bonesHu rpynnbi
no4YeK HEeOAHOPOAHbI, a AnabeTnyeckas (.
noxmmun4yecKkue p‘H XMH
HedpponaTua (H) sBcTpeyaetca vawe. 3a- |  nokaszatenu KoHtposb | Cp, (n =28)
o o C OC/NNOXXHEHUeMm| C OC/1I0XKHEeHUuem

6onesaemocTb HedbponaTnen y noaen c (n=14) 6e3 XMH CA (n=21) CA (n=24)

nabetom B 12-15 pas Bblle, 4em npu
A P P niokosa 4.7+0.1 8.610.3* 10.31£0.6** 11.3+0.6**
Apyrux natonoruax. IHK moxer nocte- | oo/ (3.8-5.3) (6.1-10.9) (6.5-15.5) (7.217.8)
MEHHO MPUBECTM K XPOHMYECKOWN mouey-

v - * * %k * %
HOM HepocTaTouHoCTH (XMH), ecn ee He |HbA1c, % gg‘g-g 9-73‘1“2-2 116'57i10é64 1?3-2’—'%71
BbIABWUTb Ha PaHHel CTaAun U NPaBUIbHO (3.9-5.8) (7-13.5) (6.7-16.4) (8.3-19.1)
neyntb. Bbino obHapy:KeHo, uyto y 20% |KpeaTuHuH 78.618.5 117.8+7.0% | 267.6+26.1*%* 723.9458.1**
nauneHToB C SD noyeyHas HefocTaTou- mkM/I (246-1266) (54-180) (821-4448) (320-1253)
HOCTb MPUBOAMT K MOYEYHOW HEAOCTa- |MouesuHa 5.3+0.5 8.6+0.4* 13.441.3%* 28.3+1.1%*
TOYHOCTM, a nauMeHTbl noasepratoTca | mM/l (1.8-8.3) (5.2-12) (5.2-24.8) (11.5-36)
nepecaake nodkn wnm remopmanusy. B e ooryy e |0.856£0.062 [1.391£0.091% | 1.692+0.169%* | 2.635+0.171%*
passuTbIx CcTpaHax 20-50% nNauMeHTOB, |mq/| (0.434-1.339)| (0.47-2.3) | (0.471-2.962) | (1.47-3.89)
KOTOPDIE BTIOUEHB] B AA3/INS, ABAIOTCA L-FABP 0,351+0,023 |{0,493+0,027* | 0,998+0.021** | 2,152+0,210**

- +0, ,49310, ,998+0. ,152%0,
naumeHtamu c CA, [3,4,5]. B cBA3u ¢ atum, na/ml (0.18.0,51) | (0,2-0.74) (0.78-1,6) (0.44-3,75)
NPodUNaKTUKa, PaHHAS AMArHoCcTUKa u

nevenne OHK v ee oTaaneHHaa KAWHU-

yecKkana arpeccua cpeaum naumeHtos ¢ C octatotca ak-
TyanbHbiMU. NccnegoBaHue M NpUMeEHEHMe HOBbIX Y
6onee YyBCTBUTENBHbIX BUOXMMMYECKMX TECTOB, KOTO-
pble BbIABAAOT paHHMe rpaHmubl AHK y naumenTos ¢ CL,
M onpesenAtT cTeneHb UX NPOrpeccupoBaHUA, MOTYT
No3BO/INTb CBOEBPEMEHHO OBHAPYKMUTb HOBblE 3aboie-
BaHMA 1 pa3paboTaTtb HoBble 3P PeKTUBHbIE MeToAbI fie-
YyeHus. B cBA3KM € 3TUM BaXKHO MCCef0BaTb HEKOTOPbIE
acneKkTbl NaToreHeTUYeCcKUx mexaHmnsmos JHK u onpe-
AeNUTb ANArHOCTUYECKYH LEHHOCTb BMOXMMUYECKMX
M MMMYHONOIMYECKUX MOKasaTenein, KoTopble 34ecb
BaXKHbl.

AKTMBaLMA BOCMANUTENbHbBIX PeaKkLMit € y4yacTu-
€M XeMOKMHOB, CUHTE3UPYEMbIX U 3KCMpPeccupyembix
MeanaTopaMn  BOCMAZIEHMA W AKTUBUPOBAHHbIMU
T-kNetTkamm, u HGUALTPaUMUA MoHoUMTOB / Makpoda-
roB B MOYKax UrpaeT Ba*KHyK posb B pa3sutum X3y
nauneHToB ¢ SD. DHAOTeNMaNbHbIE KNETKM aKTUBUPYIOT-
CA MegMaTopammu BOCMANEHMA U CEKPETUPYIOT IeKOLM-
Tbl B MPUCYTCTBUM pPAAA MOJIEKYN aaresnn. JIenkoumThl,
KOTOpble noABepratTcA sHAOTeNManbHoMmy bapbepy,
nepemewyatoTca B 06/1acTb BOCMaseHUA B pesynbTaTte
BO3/eMCTBUSA XEMOTOKCMYECKMX daKkToposB [6,7].

Taknm 06pasom, U3yyeHne ponu meamaTopos BOC-
naneHus, BKAOYAA BOCNANUTENbHbIE LIUTOKUHDBI, B UM-
MYHHbIX MexaHM3Max noyek Bo Bpema SD moxeT npe-
[OCTaBUTb HOBble MHOroobellatolime BO3MOMXKHOCTH
ONA paHHelN AMArHocTMKKM u nedveHuna OHK. Passutue
X3 npu cBOEBPEMEHHOW U NPaBWUJIbHO NPOBEAEHHOW
OMArHOCTUKE U HePPONPOTEKTUBHOM JIEYEHUN MONKET
No3BOANTb CBOEBPEMEHHO BblbpaTb 3ddeKTUBHbIE Me-
TOAb! A1A 3aMeHbl YTPaYeHHbIX GYHKLMIA NoYeK.

Lenb nccneposanus. MI3yuntb ypoBeHb onpeseneH-
HbIX UMTOKMHOB B CbIBOPOTKE KPOBM naumeHToB |l Tmna
M 0ATb OLEHKY X AMArHOCTUYECKOMN LEHHOCTU B Pa3Bu-
T OHK B 3aBUCMMOCTM OT CTENEHU KAMHUYECKOM Ts-
ecTu 3abonesaHus.

O6beKT U meToAabl UccnepoBaHuaA. VMccnepgoBaHue
nepefaHo B KnuMHMKo-6Moxmmuueckyto nabopatopuio
AsepbaiigrkaHckoro MeauumHcKoro YHnBepcuTeTa, rae
6b1lIn MccnenoBaHbl 06pasLbl KPoBM 78 NaUMEHTOB B
Bo3pacTe oT 36 go 75 net. Bce naumneHTbl 611K pasge-
NleHbl Ha 3 rpynnbl: | rpynna — 28 nauueHToB ¢ Heobb-
AcHMmbIM CSF, Il rpynna — 21 naymeHT ¢ MD, a TpeTba

rpynna — 28 nauuneHTtos ¢ SD. KoHTponbHas rpynna co-
cToAna 13 14 npakTUKyrLWmMxX carnam. YpoBeHb IMKO-
3MNMpoBaHUA y naumeHTos ¢ C/l onpesenann Ha ocHo-
BAaHWM KOMIMYECTBA [MTMKO3UAMPOBAHHOMO reMornobuHa
B KpoBMW. YTOObLI OLEHUTL PYHKUMIO Moyek, Bblan npo-
QHaNM3MPOBaHbl CbIBOPOTOYHbIN KPEATUHUH, COAEpIKa-
HMe moun, umctatnH C n FABP. MpucyTcTBue KpeatmHa
N CECKBUTEpa Onpefenann KUHETUYECKU C MOMOLLbIO
Habopa peareHTOB, MPUHAANENKALWMX K [MarHOCTURYMY.
Onpegenenune cuctematnHa C n FABP nposogmau ¢ no-
MOLLbIO MMMYHObEPMEHTHOIO aHaan3a C UCNosb30Ba-
Huem cTpyliHoro Habopa Cloud Clon. YyacTtue IL-6, 8, 10
1 TNF-ils onpegenanv ummyHodpepmMeHTHbIM aHaIM30M
(ELISA) no npuHUMNy c3HABMYA C Habopom MMMYHO-
bepmeHTOB, NpUHagNexalLMm BeKTopy Best.

MonyyeHHble pe3ynbTaTthl OblAM CTaTUCTUYECKU pas-
paboTaHbl C WCMO/b30BAaHWMEM MaTEMATUYECKOTO Ma-
pameTtpuyeckoro kputepua CrblogeHTa. CpaBHeHue
MeXAy rpynnamu npoBOAMIOCH C WCMOAb30BaHUEM
HemapameTpuyecknx KputepueB BuiKokokcoHa-MaH-
HbI-YUTHM 1 [lucnepca, n pe3ynbTaTbl CTaTUCTUYECKOTO
aHanu3sa cYnTanmncb AoctosepHbiMmu npu p <0,05.

Kpome Toro, cneumduyHOCTb M YyBCTBUTENBHOCTb
6MOXMMUNYECKUX NMOKa3aTenel, BKAOYEHHbIX B UCCnen0-
BaHwue, 6blIM N3yYeHbl C UCNONb30BaHMEM CTaTUCTUYe-
CKoro aHanusa PIIL.

Pe3ynbTaTtbl UccnepoBaHuii u ux obeykaeHue. buo-
XMMUYECKME MOKA3aTeNU NoYeyHOM GYHKUMKM BO BCEX
Tpex rpynnax nauueHToB ¢ C[l, a TakKe B KOHTPOJIbHOW
rpynne npeacrasfieHsbl B Tabauue. Kak BMAHO, BO BCEX
Tpex rpynnax naumeHTos ¢ C[, ypOBHM INOKO3bI U K-
KoremornobmHa HuxKe HopMbl. YacToTa BOSHUKHOBEHMA
rntoko3bl U HbAlc y naumeHTos ¢ H cocrtasuna 19,1%
1 23,3% (p <0,025) no cpasBHeHuto ¢ rpynnon |, 31,1% u
45,2% (p <0,001) B KpOBM NaLMEHTOB C AMabETUYECKUM
NPOUCXOXKAEHMEM COOTBETCTBEHHO.

Kak npaBuno, cogep:kaHne KpeaTMHUHA B Masme
KpoBM aABAseTcA Hanbonee YacTo MCMOAb3yeMbIM Map-
KepoM MNpWu UCCNefioBaHUM MoYvevyHoU yHKuMK. Kpe-
aTUH MOCTYMAeT B KPOBOTOK C MOCTOSHHOMN CKOPOCTbIO
M3 MbILIEYHOM TKAaHW U 3aBUCUT OT MbILLIEYHOW MacChbl,
nona u Bospacta. OH He coyeTaeTtca ¢ 6esKamu nnas-
Mbl ¥ OTOUABTPOBBLIBAETCA M3 MOYEYHOrO Ny3blps C He-
60/1bLUIMM KONMYECTBOM CeKpeTa B moue. lNoBbileHne
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YPOBHA KpeaTMHUHA B MJIa3Me KPOBM MOXKET NpUBeCTH
K YBE/IMYEHUIO CEKPELMM NPOTOKA, YTO MPUBOAMUT K
OLWMBOYHOMY pacyeTy CKOPOCTU GUABTPALUKN pa3iMBa B
cooTBeTcTBMM C Tectom Pebepra. Kpome Toro, ypoBeHb
KpeaTMHWHA NOBbILIAeTCcA Yepes 72 yaca nocae ocTporo
HapyLlweHua GyHKLMM noyek [7].

UucratnH C, B oT/iIMune OT KpeaTUHWMHA, cYnTaeTca
60n1ee KOHKPETHbIM M TOYHbIM ANArHOCTUYECKUM KpW-
TEPUEM [ONA OUEHKU CEeKPeTOpHbIX GYHKUUIA MOYekK.
LmnctatuH C cuMHTE3MpyeTCA B Pas/IMYHbBIX KJIEeTKax op-
raHM3ma, KpoBb MOCTYyMNaeT C NOCTOAHHOM CKOPOCTbHO,
cBO6OAHO OTOUNLTPOBLIBAETCA OT NOYEK M cnocobCTay-
€T NoNHOMY O0OMeHy BELLECTB B MPOKCMMA/bHbIX MpPo-
TOoKax. Ero mpucyTcTBMe cuIbHO 3aBMCUT OT BO3pacTa,
Nnosia U MbILEYHON MACCbl, YTO MO3BONAET PaHHeEe Bbl-
AB/IEHME NOYeYHOM ANCHYHKLMM MO CPAaBHEHUIO C Kpe-
ATUHUHOM. KNIMHWYEeCKas YyBCTBUTENbHOCTb LMcTaTUH C
coctasnset 86%, a cneynduryHocTb — 82% [8,9]. Pesynb-
TaTbl MOKA3bIBAOT, YTO YACTOTAa BO3HUKHOBEHMUA LMUCTa-
TMHa C Ha 21,6% Bbilwe B CbIBOPOTKE naumeHTos ¢ AH

no cpaBHeHwuto ¢ rpynnoii | n 8 1,9 pasa sbiwe (p <0,001)
Yy MAUMEHTOB C caxapHbiM AnabeTom. Takum obpasom,
COBMECTHOE onpeaeneHne KpeaTMHUHa 1 uucratuHa C
y nauneHToB ¢ C[1 Il TMNa MOXeT UrpaTb BaKHyIO ponb B
paHHeW AMArHOCTMKE NOBPEKAEHNA MOYeK.

[wnarHo3 L-FABP B coueTaHnn ¢ KpeaTUHUHOM U Ln-
ctatuHom C 6bIn UCNosib30BaH ANnA AnarHocTnkm AHK n
My nauneHToB C gMabeTom. Bo Bpems ocTporo nosperK-
AEHNA NoYeK KoHueHTpauma L-FABP B Kposu ysenmuu-
BaeTCA B TeyeHue 24 4acoB, YTO YKa3blBaeT Ha TO, YTO OH
ABNAETCA YYBCTBUTE/IbHBIM MApPKEpPOM.

BbiBogbl. [lonyyeHHble pe3y/bTaTbl MOKa3bIBALOT,
YTO M3y4YeHMe LUUTOKMHOB Hapady C BUOXMMMYECKMMM
MOKasaTeNsiMm, oTpaxKaroWmMmmn OyHKLMIO MoYvek y na-
umeHToB ¢ C[l, MOXKET UrpaTb Ba)KHYIO PO/ib B PaHHEM
BblABAeHUN XIH y 3TUX NauMeHTOB U B NPUMEHEHUU
HOBbIX TEPANEBTUYECKUX METOLOB.

MepcnekTnBbl AanbHeLWNX uccnesoBaHui. Mosbl-
weHne 3PpPeKTUBHOCTU ANATHOCTUKM U IeYeHna y na-
umenTos ¢ C v XIH.
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3MIHA AEAKUX BIOXIMIYHUX | IMYHONOMN4YHUX NOKA3HUKIB NMPU XPOHIYMHOMY 3AXBOPHOBAHHI HUPOK
Y XBOPUX 3 LYKPOBUM AIABETOM

Narti¢osa H. ¢.

Pestome. bBynun gocnigrKeHi 3paskm KpoBi 78 naLieHTiB y BiLi Big 36 4o 75 pokis. Bci nauieHT 6yan po3aineHi Ha
3 rpynu: | rpyna — 28 nauieHTis 3 He3’acoBHMM CSF, Il rpyna — 21 nauieHT 3 MD, a TpeTa rpyna — 28 naujieHTis 3 SD.
KoHTponbHa rpyna cknaganaca 3 14 npakTukyoumx carnam. PiBeHb rniko3natoBaHHA y nauieHTiB 3 LU, BM3Havanm
Ha nigcTasi KiNbKOCTI MMiKO3UAbOBaHOIo reMornobiHy B KpoBi. LLLo6 ouiHUTK GYHKLiO HUPOK, ByNn NpoaHani3oBaHi
CMPOBATKOBMI KpeaTUHIH, BMIcT cevi, unctatmuH Ci FABP.

Y Bcix TpbOX rpynax naujieHTis 3 LI, piBHi r1toKo3n i rikoremornobiHa HMKYi HoOpmKM. YacToTa BUHUKHEHHA [to-
Ko3u i HbAlc y nauieHTiB 3 H cknana 19,1% i 23,3% (p <0,025) B nopisHAHHI 3 rpynoto |, 31,1% i 45,2% (p <0,001) B
KPOBi NaLEHTIB 3 AiabeTUYHMM NOXOAKEHHSM BiANOBIAHO.

OTpuMaHi pe3ynbTaTv MOKa3yloTb, WO BUBYEHHA UUTOKIHIB MopAg, 3 6ioxiMiYHMMM NOKa3HMKaMK, WO Bifobpaka-
t0Tb PYHKLLiItO HUPOK y XBOPUX Ha LI, moxKe BigirpaBaTv BaXKAnBY posib B paHHbOMY BUABNeHHI XHH y Lumx naujieHTiB
i B 3aCTOCYBaHHI HOBUX TEPANeBTUYHUX METOLIB.

KnrouoBi cnoBa: xpoHiuHe 3aXBOPHOBaHHA HUPOK, LlYKPOBUIA AiabeT, KpeaTuHiH, unctatuH C.

MU3MEHEHWUE HEKOTOPbIX BUOXUMWYECKUX U UMMYHOJIOTMYECKMX NMOKA3SATENIEA NPU XPOHUYEC-
KOM 3ABO/IEBAHUUM NOYEK Y BO/IbHbIX C CAXAPHbIM AUABETOM

Natndosa H. .

Pestome. bbinv nccnenoBaHbl 06pa3Lbl KPoBM 78 NaLmeHTOB B Bo3pacTte oT 36 A0 75 neT. Bce nauneHTbl 6bian
pa3aeneHbl Ha 3 rpynnbi: | rpynna — 28 nauneHToB ¢ HeobbAacHUMbIM CSF, Il rpynna — 21 naumeHT ¢ MD, a TpeTba
rpynna — 28 naymeHToB ¢ SD. KoHTponbHaA rpynna coctoAana m3 14 npakTUKyLWMX carnam. YpOBeHb IMUKO3UIN-
poBaHuA y nauneHToB ¢ CLl onpeaensin Ha OCHOBAaHMU KOAMYECTBA [NIMKO3UAUPOBAHHOMO remornobmnHa B KPOBU.
YT106bI OLEHUTb QYHKLMIO NoYeK, OblAN NPOaHaIM3UPOBAHbI CbIBOPOTOUYHbIN KPEATUHWUH, COAEPKAHUE MOUM, LUC-
TatnH C 1 FABP.

Bo Bcex Tpex rpynnax nauueHTos ¢ CLl ypOBHM I1HOKO3bl U IIMKOTeMOr106MHa HUXKe HOPMbI. YacToTa BO3HUKHO-
BeHUSA rtoKo3bl M HbAlc y naumeHToB ¢ [IH coctasmna 19,1% u 23,3% (p <0,025) no cpasHeHuto ¢ rpynnoit |, 31,1%
1 45,2% (p <0,001) B KpOBM NaLMEHTOB C ANABETUYECKMM NPOUCXOKAEHUEM COOTBETCTBEHHO.

MonyyeHHble pe3ynbTaTbl NMOKA3bIBAOT, YTO U3yYEHUE LUTOKMHOB Hapsaay C BUOXMMUYECKMMM MOKA3aTeNaIMM,
oTpakaroLWwmnmm GyHKUMIO Noyek y naumeHTos ¢ C[, MOXKeT urpaTb BaXKHYO pPo/ab B paHHeEM BbiaBaeHnun XMH y aTmx
nauMeHTOB 1 B NPUMEHEHMW HOBbIX TepaneBTUYeCKMX MeToA0B.
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KntoueBble cnoBa: xpoHMyeckoe 3aboneBaHue noyex, CaXBprIVI ,D,Vla6ET, KpeaTUHWUH, unctatuH C.

CHANGES IN CERTAIN BIOCHEMICAL AND IMMUNOLOGICAL PARAMETERS IN CHRONIC KIDNEY DISEASE IN
PATIENTS WITH DIABETES MELLITUS

Lyatifova N. F.

Abstract. Goal. Studying the level of certain cytokines in the blood serum of type Il patients and evaluating their
diagnostic value in the development of DNA, depending on the degree of clinical severity of the disease.

Object and methods. The study was transferred to the Clinical and biochemical laboratory of the Azerbaijan
Medical University, where blood samples of 78 patients aged 36 to 75 years were examined. All patients were
divided into 3 groups: group | — 28 patients with unexplained CSF, group Il — 21 patients with MD, and the third
group — 28 patients with SD. The control group consisted of 14 Saglam practitioners. The level of glycosylation
in patients with DM was determined based on the amount of glycosylated hemoglobin in the blood. To assess
kidney function, serum creatinine, urine content, cystatin C, and FABP were analyzed. The presence of creatine and
sesquiter was determined kinetically using a set of reagents belonging to the Diagnosticum. The determination of
vitamin C and FABP was performed using enzyme immunoassay using the Cloud Clon jet set. The participation of
IL-6, 8, 10, and TNF-Il was determined by enzyme immunoassay (ELISA) based on the sandwich principle with a set
of immunoassays belonging to the Best vector.

Results. In all three groups of patients with diabetes, glucose and glycohemoglobin levels are below normal. The
incidence of glucose and HbAlc in patients with DN was 19.1% and 23.3% (p <0.025) compared to group I, 31.1%
and 45.2% (p <0.001) in the blood of patients with diabetic origin, respectively.

Asarule, the creatinine content in blood plasma is the most frequently used marker in the study of renal function.
Creatine enters the bloodstream at a constant rate from muscle tissue and depends on muscle mass, gender, and
age. It does not combine with plasma proteins and is filtered out of the kidney bladder with a small amount of
secretions in the urine. An increase in plasma creatinine levels can lead to an increase in duct secretion, which leads
to an erroneous calculation of the spill filtration rate according to the Rehberg test.

Cystatin C, in contrast to creatinine, is considered a more specific and accurate diagnostic criterion for evaluating
secretory kidney functions. Cystatin C is synthesized in various cells of the body, the blood flows at a constant rate, is
freely filtered from the kidneys and promotes full metabolism in the proximal ducts. Its presence is highly dependent
on age, gender, and muscle mass, which allows early detection of renal dysfunction compared to creatinine. The
clinical sensitivity of cystatin C is 86%, and the specificity is 82%. The results show that the incidence of cystatin C
is 21.6% higher in the serum of patients with DN compared to group | and 1.9 times higher (p <0.001) in patients
with diabetes mellitus. Thus, the co-determination of creatinine and cystatin C in patients with type Il diabetes
may play an important role in the early diagnosis of kidney damage. The diagnosis of L-FABP in combination with
creatinine and cystatin C has been used to diagnose DNA and P in diabetic patients. During acute kidney injury, the
concentration of L-FABP in the blood increases within 24 hours, indicating that it is a sensitive marker.

Conclusions. The results show that the study of cytokines, along with biochemical indicators that reflect kidney
function in patients with diabetes, can play an important role in the early detection of CPN in these patients and in
the application of new therapeutic methods.

Key words: chronic kidney disease, diabetes mellitus, creatinine, cystatin C.
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KOHTPO/1b YACTOTbI CEPAEYHbIX COKPALLEEHUA U ANACTO/TUYECKASA ®YHKLMA
Y NAUMEHTOB C COXPAHEHHON CUCTO/IMYECKOWN ®YHKLMEN NEBOIO
XENYOOYKA NOCNE XUPYPTMYECKOM PEBACKYNAPU3ALIUU

Asep6aiigaHcKkuii locygapcTBeHHbIt MHCTUTYT
YcoBeplueHCTBOBaHMA Bpayei um. A. Anuesa (r. baky, Asep6aiigiKaH)
nauchnayastatya@yandex.ru

CBA3b nNy6AMKaumMm ¢ NNAHOBbIMM HAy4yHO-UCCAe-
AoBaTeNbCcKMMMU pabotamu. JaHHaa paboTta asnsetcA
¢dbparmeHTOM BbINOSHAEMOM AMCCEPTALMM HA COMUCKa-
HWe y4YeHoW cTeneHu foKTopa ¢unocodmm no meanum-
He «OcobeHHOCTU AmacTonmyeckon OyHKLMK y 6onb-
HbIX MLEeMMYecKol 60one3Hblo cepala M CcaxapHbiM
OMabeTomM C COXPaHEHHOM CUCTONIMYECKOM GYyHKUMEN
NeBOro *Kenyaoyka nocne onepauym aopTOKOPOHAPHO-
o LWYHTUPOBAHUAY.

BcrynneHne. HecmoTpsi Ha WMCNO/Ab30BaHME KOH-
CepBaTUBHbIX, MHBA3UBHbIX U XMPYPrUYECKUX METOLOB

NeyeHns, HeBO3MOXKHOCTb 3dpdeKTUBHOro ynpasneHun
TeYEHMEM cepaeyHo-cocyaucTbix 3aboneBaHuit (CC3)
BCE elle OCTAaeTcA aKTyasbHOW npobnemoit coBpemeH-
HOW MeAULUMHbI.

Mo gaHHbIM lOCYAAPCTBEHHOTO KOMUTETA NO CTATU-
cTuke AsepbaiigskaHckoin Pecnybauku, CC3 3aHMMatOT
Beayliee MecTo B CTPYKType CMepTHOCTWM HaceneHus
AsepbaiigrkaHa. BoNbWKMHCTBO cMmepTelt OT cepaeyHo-
cocyamncTbix 3aboneBaHU CBA3aHblI C CaxapHbIM Aua-
6eTom, OAHUM M3 CaMbIX PacnpOCTPaHEHHbIX 3abone-
BaHul B mupe [1,2,3]. Ounactonmyeckas auchyHKUUA
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