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INNOVATIVE PROPOSALS ON THE IMPLEMENTATION
OF DIETARY SUPPLEMENTS FOR DIABETES MELLITUS
AND HELICOBACTERIOSIS

Introduction. Diabetes mellitus and gastrointestinal tract pathology are among the most common pathology of modern
society. In Ukraine, the number of patients with all types of diabetes increases, with gastrointestinal tract diseases caused
by Helicobacter pylori showing intensive upward dynamics because of transmission in domestic conditions.

Problems. Therefore, two dietary supplements for the prevention and mitigation of diabetes mellitus and stomach he-
licobacteriosis have been developed on the basis of fundamental research conducted in the Palladin Institute of Bioche-
mistry of the NAS of Ukraine.

Purpose. To evaluate the effectiveness of these dietary supplements.

Materials and Methods. The effectiveness of developed nutritional supplements has been confirmed by in vivo
experiments. The degree of H. pylori infection ingress has been determined by non-invasive direct urease test using
Helicotester device.

Results. The results have shown a high efficacy of the developed dietary supplements. Thus, the dietary supplement for
diabetes reduces the content of toxic components, such as total amount of aldehydes, carbonyl groups and postsynthetic
modification of proteins, which can suppress development of diabetes complications. The dietary supplement for
helicobacteriosis has been proved to enable reducing the degree of H. pylori infection ingress in stomach, which can
effectively prevent the development of gastrointestinal tract diseases.

Conclusions. The developed dietary supplements contain cheap and stable long-storable components, enable to
effectively reduce the content of toxic components in the patients with diabetes and manifestations of certain gastrointestinal
tract diseases, to improve the functioning of the body, and to maintain its working capacity and health.

The authors are looking for investors to application of these dietary supplements to production.
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Today, the World Health Organization has rec- Helicobacteriosis of the stomach is a condition
ognized diabetes as a disease that has reached a | with an elevated titer of Helicobacter pylori in the
global epidemic. According to official statistics, | specified organ. In 1994, the International Agen-
in Ukraine, about 1.3 million patients have been | cy for the Study of Cancer (IARC) concluded in
diagnosed diabetes, but their actual number is as- | 1994 that H. pylori (that lives in the lower (pylo-
sumed to be 2—2.5 times higher, as a significant | ric) stomach) had a causal linkage to gastric car-
part of patients with diabetes finds out the diag- | cinogenesis and is a definite carcinogen in hu-
nosis at the stages of formation of persistent signs | mans (there have been obtained clinical evidence
of pathology. linking H. pylori to gastric cancer). Increased in-
fectivity H. pylori is also thought to be the cause
© GUDKOVA. 0.0.. KRYSIUK. LP. AND SHANDRENKO. S.G. of sugh diseases of the stomach and duodenum as

2018 gastritis and ulcers.
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Complex nutritional supplements for preven-
tion, reduction of negative consequences of the
development of pathologies of different genesis,
and for maintenance of the normal state of health
of different ages are developed based on funda-
mental research conducted at the Department for
Metabolic Regulation of Palladin Institute of
Biochemistry of the NAS of Ukraine. For the
time being, the following supplements "Complex
dietary supplement for patients with diabetes”
and "Complex dietary supplement for patients
with helicobacteriosis" have been completely de-
veloped [1, 2]. Below, there is a description of
characteristics and effectiveness of these addi-
tives.

Complex dietary supplement for patients with
hyper-carbonyl state

Diabetes mellitus may have severe complica-
tions, in particular, angiopathy, retinopathy, poly-
neuropathy, diabetic foot, which may result in
cardiovascular disease, acute and chronic renal di-
sease, cognitive impairment, loss of vision, limb am-
putation and, eventually, premature death [3, 4].

Steady increase in the sugar (glucose) content
in patient’s blood (hyperglycemia) plays a key
role in the development of complications. Since
glucose belongs to the monosaccharides that are
aldehydes, carbonyl compounds with a high reac-
tivity, the development of diabetes is accompa-
nied with an increase in the content of these com-
pounds in the body (the hyper-carbonyl state).
The reaction of carbonyl compounds with pro-
teins and nucleic acids leads to the formation of
end products of glycation, which, in turn, causes
changes in the regulation, transport, reception,
protection, and structure of cells and extracellu-
lar matrix, which in the future may cause disor-
ders of systems and organs and numerous dise-
ases. N-carboxymethyl lysine is one of the end
products of glycation. Its concentration in blood
serum correlates with the content of glucose, and
therefore it is a bio-marker of diabetes mellitus
and its complications. Recently, this indicator has
been used to characterize the degree of develop-
ment of diabetes mellitus concomitant diseases
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(pathology of vessels, kidneys, retina, bone and
connective tissues, etc.) [5]. Therefore, reducing
the amount of generated reactive aldehydes and
the intensity of protein modification in the body
of patients with diabetes mellitus is important for
maintaining a satisfactory state of patient’s health
and ability to work.

In order to reduce the adverse effects of the
formation of excess amount of aldehydes and
their modified proteins under conditions of dia-
betes mellitus, a biologically active nutritional
supplement consisting of L-lysine, L-glycine, and
N-acetyl cysteine has been created. The first com-
ponent effectively reduces the intensity of alde-
hydes interaction with the body's proteins, since
it is actively involved in the formation of alde-
hyde-dependent modifications of proteins in the
body. In addition, lysine has shown immunomod-
ulatory and antiviral, antidepressant, and anxi-
olytic effects [6, 7]. L-lysine and L-glycine are
structural components of the collagen molecule
(collagen is the basic material of bone and con-
nective tissue) and one of the targets in the case
of diabetes development. N-acetyl cysteine is part
of a nutritional supplement as a donor of SH-
groups that are acceptors of aldehydes and thus
provide antioxidant protection and lower the
hyper-carbonyl content.

The effectiveness of the proposed dietary sup-
plement has been confirmed by studies conduc-
ted in the Department of Metabolic Regulation
of the Palladin Institute of Biochemistry of the
NAS of Ukraine on the model of diabetes melli-
tus type I [8] in rats. The use of dietary supple-
ment has been shown to decreases the content of
toxic components and their products, in parti-
cular, aldehydes (5.7 times), carbonyl groups of
proteins (1.27 times), TBC products (3.4 times),
and carboxymethyl lysine in plasma (2.25 times)
in the liver of rats. Also, the level of antioxidant
protection increases as the content of SH-groups
grows 1.7 times, with the indicators approaching
those of healthy animals.

Complex dietary supplement for patients with
helicobacteriosis
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Maintenance of H. pylori titer within the norm
is a means of prevention of gastrointestinal tract
diseases. The pathogenic effect of the bacterium
on the organism is caused by increased activity of
urease enzyme [9], due to which urea (the main
product of nitrogen metabolism) in the stomach
is converted into ammonia that locally changes
the medium reaction from pH 2.0 to alkaline
values (pH 4.8—7.4). As a result, in the sites of
bacteria localization on the stomach mucous
membrane there appears an inflammation that
subsequently may evolve into an ulcer [10].

A dietary supplement that improves the gas-
trointestinal tract functioning and maintains a
satisfactory state of health and the ability to
work in patients of different ages, who are infec-
ted with H. pylori, has been developed for cor-
recting the microbiocenosis composition. The
supplement contains two components, a solu-
tion of silver nitrate and urea powder. Therefore,
as compared with other existing supplements, it
is more stable to storage, since the active sub-
stances are packed separately and only two com-
ponents are used.

Silver nitrate acts on H. pylori cells that colo-
nize the stomach due to specific inhibition of bac-
terial urease activity by silver ions. To suppress
the activity of one molecule of this enzyme, four
Ag”" ions are enough [11]. However, silver reacts
with chlorine ions, a large number of which are
present in the stomach, and forms insoluble silver
chloride. To restore the silver solubility ammoni-
um ions are required, so the second component of
the supplement is urea.

Having been ingested, in the stomach, urea is
converted into ammonia by means of catalytic
urease activity of H. pylori. In this case, in the
acidic medium of gastric juice, the concentration
of ammonium ions increases. The ammonium ions
react with silver chloride forming a complex wa-
ter-soluble compound that facilitates the release
of silver cations (Ag?"). Urea, both in itself and in
acidic environment, is toxic to H. pylori bacteria
[12]. As a strong antioxidant it protects the gas-
tric mucosa cells from the action of free radicals,
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including those resulting from the H. pylori prod-
ucts [13].

The effectiveness of the developed nutritional
supplement has been confirmed by studies con-
ducted at the Department of Metabolism Regu-
lation of the Palladin Institute of Biochemistry of
the NAS of Ukraine, with volunteers who were
tested for H. pylori infection by a noninvasive di-
rect urease test using Helicotester device (certifi-
cate of state registration No. 13543/2014) in-
volved. The presence of these bacteria in the
stomach was estimated by an increase in time of
ammonia concentration in the samples of air tak-
en from the oral cavity of patients who adminis-
tered urea. The analysis results varied from “~” (a
negative result), to “+++” (the highest degree of
helicobacteriosis). The volunteers who had a pos-
itive test result “+++” administered three times a
day the recommended daily dose of supplement
for three weeks. After that, the test was repeated
to determine the helicobacteriosis degree. The re-
sults ranged from “—” to “+”.

Thus, based on the above results, one can con-
clude that the complex dietary supplement for pa-
tients with hyper-carbonyl state 2] contains cheap
and stable to storage components and enables to
effectively reduce the intensity of the hyper-car-
bonyl state, which leads to a significant decrease
in the content of protein modifications that are
not part for the essential nature of human organ-
ism in the patients with diabetes mellitus, which
helps to improve the functioning of the body, to
maintain the ability to work and the general state
of health and, accordingly, to reduce the risk of
complicated diabetes.

The developed and patented complex dietary
supplement for patients with helicobacteriosis [1]
contains cheap and stable to storage components,
enables to effectively prevent and to correct the
stomach microbiocenosis in the patients infected
with H. pylori and thereby to improve the func-
tioning of the gastrointestinal tract, to maintain
the ability to work and the general state health,
and to reduce the risk of gastric cancer caused by
H. pylori.
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ITHHOBAIIIVIHI TPOITO3UIIIT JI/II BITIPOBA/PKEHHST
KOMIIVIEKCHUX JIETMYHUX JOBABOK ITPU IIYKPOBOMY AIABETI
TA XEJIIKOBAKTEPIO3I HIJTYHKA

Beryn. 3axsopioBaHHsl Ha IyKPOBMii AiabeT Ta maToJiorii 1IyHKOBO-KUIIKOBOTO TPAKTy € OAHUMM 3 HalOiIbIl 110-
IIMPEHUX 3aXBOPIOBAHb CYYaCHOTO CYCIIIbCTBA. B YKpalti 3pocTae KiJibKicTh XBOPUX Ha jiabeT, a 3aXBOPIOBAHHS [ILJTYHKO-
BO-KUIIIKOBOTO TPakTy, ininiiiosawi Helicobacter pylori, MatoTh CTPIMKY AWHaMIKy 3pOCTaHHsI 4epe3 MoOyTOBUH XapakTep
POBIOBCIOIZKEHHS GaKTepil.

Ipo6aemaruka. B Incturyti Gioximii im. O.B. IMamnanina HAH Ykpainu Ha ocHOBI pesy/ibTaTiB (hyHIaMeHTaJIbHIX
JOCJIIIZKEHb PO3POOIEHO MieTHYHI 100aBKU U1 NPOMITAKTUKY Ta 3MEHIIEHHs HeraTUBHUX HACJIIKIB ILyKPOBOTO Jiabery
(«KomruiexkcHa gieTuuHa 106aBKa 1mpu rinepkapOOHiIbHOMY CTaHi» ) Ta HATOJIOTIT IJIYHKOBO- KUIITKOBOIrO TpakTy («Komii-
JIeKCHA i€THYHA o6aBKa MPH XeJTiKoOaKkTepiosis ).

Mera. OuinuTit eheKTUBHICTD 3aCTOCYBaHHSI PO3POOJIEHUX AIETUYHUX J0OABOK.

Marepianu it Mmeroau. EdexktuBHicTb po3pobaeHnx XapuoBux A00aBOK MiATBEPIKEHO AoCTigaMu  in vivo. CTymiHb
indikosanocti H. pylori BU3HaYaqm MeTOJOM HEiHBA3WBHOTO MPSIMOTO YPEA3HOTO TECTY 3a JOTIOMOTOfo amapaty <«lesi-
KoTecTep».

Pesyabratu. [lokasano BUCOKY eeKTUBHICTb PO3PO0JEHNX KOMILIEKCHUX H00aBOK, OCKIJIbKY TIPY BKUBAHHI Ai€THY-
HOT 7106aBKH 32 IlyKPOBOTO [iabeTy 3MEHIITYBABCS BMICT TOKCUYHUX CKJIA[0BUX (3HUKEHHS 3arajibHOT KiJIbKOCTI aJIb/IeriiB,
KapOOHIJIBHUX TPYII MPOTEiHIB, MOCTCHHTETHYHIX MOANDIKAIIiil MPOTEiHiB), 110, BIIMOBIAHO, TAIbMYE PO3BUTOK YCKJIa/-
HEHb Ii€1 MaTOIOTI], a BAKUBAHHA JI€TUYHOI T0OABKH IIPH XETIKOOAKTEPio3i MPU3BOAUTD 10 3HUKEHHS PiBHSA iH(iKOBaHOC-
Ti nryska 6akrepieto Helicobacter pylori, o cripusie npodiiakTuili HU3KU 3aXBOPIOBaHb 1ILIYHKOBO-KUIIIKOBOTO TPAKTY.
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BucnoBku. Pospob6ieni gietnuni 1o6aBKM MiCTATH AelneBi Ta CTilKi g0 36epiranHsg KOMIIOHEHTH, H03BOJSIOTH
e(eKTUBHO 3MEHIINTH BMICT TOKCHYHKUX CKJIAJ0BHX 3a IyKPOBOTO AiabeTy Ta MPOsIBU OKPEMUX 3aXBOPIOBAHDb HMIIYHKOBO-
KHUIITKOBOTO TPAKTY, TIOKPAIIUTH (DYHKITIOHYBAaHHS OPTaHi3My, MiATPUMATH HOTO Mpare3faTHiCTh i 3araTbHUH CTaH 3/I0POB’s.

ABTODU 1IyKAOTh 3alliKaBJeHUX 0Ci0 [JIs1 CIiBIPAlli 3 TUTaHb BIPOBA/KEHHS Y BUPOOHUIITBO PO3POOJIEHUX JIETUUHUX
1106aBOK.

Knwuosi crosa: niermana gobaska, giabet, XeaikoOakTepios, TIiuH, Ji3uH, N-aleTuanucTein, kapbamis, cpibia HiTpar.
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NMHHOBAIIMOHHBIE ITPEAJOXEHMA 1A BHEAPEHWA
KOMIIVIEKCHDBIX IUETUYECKUX JJOBABOK ITP11 CAXAPHOM AUNABETE
N XEJINKOBAKTEPNOS3E JKEJIYIKA

BBeI[eH]/le. 33.60JIeBaHI/Ie CaXapHbIM [[I/Ia6eTOM " ATOJIOTUN JKEJIYJOYHO-KUIIIEYHOI'O TPpaKTa ABJIAIOTCA OJJHUMU U3 Hau-
GoJiee pacpocTpaHeHHbIX 3200JIeBaHIIT COBPEMEHHOTO 001iecTBa. B YKpante mocTosSHHO pacTeT KOJIUYecTBO GOTbHBIX JAna-
6eToM, a 3a60JIeBAHMUST JKEJTYI0UHO-KMIICYHOTO TPAKTA, MHUIIMMPOBaHHbIe HHGUIMpoBaHHOCTHI0 Helicobacter pylori, umeror
JMHAMUKY CTPEMUTEIBHOIO POCTA B CBSI3U € OBITOBBIM XapPaKTEPOM PACIIPOCTPAHEHUsT OAKTEPHH.

IIpo6Gaematuka. B Vucturyre 6roxumun um. A.B.ITammagnaa HAH YkpauHbl Ha OCHOBaHUM MOJTYYEHBIX PE3YJIBTATOB
(dhyHAAMEHTATBHBIX UCCAECAOBAHUI pa3pabOTaHbl JUCTUYECKHE A0GABKM I TPODUIAKTUKN W YMEHBIICHUS HETaTUBHBIX
nocuencTBuil quadera («KoMmiuiekcHast auernueckast 106aBKa [pu THEPKapOOHIIBHOM COCTOSIHUM» ) M HATOJIOTHU JKEJIy-
JOYHO-KUTIeIHOTO TpakTa ( «KoMIuiekcHast iueTnaeckast 100aBKa IIPH XeTHKOOAKTEPHO3e» ).

Ieanb. Onenntb 9P GHEKTUBHOCTH TPUMEHEHUS Pa3padOTaHbIX IUETHYECKUX 00ABOK.

Marepuasst 4 MeTObl. DPHEKTUBHOCTD PO3pabOTAHBIX MUIIEBBIX 100aBOK MOATBEPIKACHO ONbITaMu in vivo. CreleHb
unduuposanoctu H. pylori onpezensin METO0M HEMHBA3MBHOTO IIPSIMOTO YPEAa3HOIO TeCTa MPU MOMOIIY arapara «le-
JITKOTECTEP>.

Pesyabrarel. [TokazaHo BbICOKYIO 9(DPEKTUBHOCTD pazpabOTaHHBIX KOMILIEKCHBIX 00ABOK, IIOCKOJIbKY MIPU yIOTPeO-
JICHUH IUETHYECKOIT 106aBKY IIPH AUa0eTe YMEHBIIAIOCh COIePIKaHNE TOKCUUECKUX COCTABJSIONINX (CHIKEHUE KOJTUYECT-
Ba AJIbIETU/I0B, KAPOOHUIIbHBIX TPYIIIT IPOTEUHOB, IIOCTCUHTETHYECKUX MOAUMDUKAIIUN IIPOTEHHOB), YTO TOPMO3UT PA3BUTHE
OCJIOKHEHUI 9TOH TATOJNOTUH, a MeThYecKas 100aBKa IPU XeJMKOOAKTepro3e CriocoOHa TIOHUKATh YPOBEHb WH(MUIIUPO-
BaHHOCTHU sKesyaka OGakrepueii Helicobacter pylori, uto criocob6eTByeT npoduiakTiKe psifia 3a00JeBaHUN JKeJTyJ0UHO-KU-
[IEYHOTO TPAKTA.

BeiBoabl. Paspaborannbie queTndeckue 100aBKU COAEPIKAT ACLUIEBbIE U CTOIKIE K XPAHEHHIO KOMIIOHEHTHI, TO3BOJISIOT
3G (HEKTUBHO YMEHBIIUTH COEPKAHUE TOKCUYECKUX COCTABJISIIOIIUX [IPU CaXapHOM Juabere U MPOsIBJICHUS OT/IEIbHBIX 3a-
6OoJIeBAaHUH JKEJY0UHO-KMIIEYHOTO TPAKTA, YAYUIIUTh (DYHKIIMOHUPOBAHUE OPraHU3Ma, IIOJIEePKaTh ero paboTococos-
HOCTD 1 00IIee COCTOSTHIE 3/I0POBBSL.

ABTODBI MIITYT 3aMHTEPECOBAHHBIX JIUTL /T COTPYIHMYECTBA MO BOIPOCAM BHEJPEHUS B IPOUSBOICTBO CBOMX Pa3pabOTOK.

Knwueevie crosa: nuernueckas nobaska, [uabeT, XeTMKOOAKTEPHO3, IIUIKUH, JTU31H, N-alleTUIIUCTENH, KapOaMu,
cepebpa HUTpAT.
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