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SUMMARY

Taking into account international recommendations on the predictive assessment of the
safety of herbal preparations and specialized food products, a preliminary informational
assessment of potential allergological risks of using 13 medicinal plants - promising sources of
drugs and phytonutrients for specialized food products for patients with diabetes mellitus was
carried out. Of the 13 most commonly used domestic medicinal plants in traditional recipe
guides for the treatment of diabetes mellitus, the most prognostically safest sources of
phytonutrients (in terms of their allergological and toxicological risks) are blueberry leaves and
shoots.
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RESUME

In accordance with international recommendations for prognostic safety assessment, we analyzed the
potential allergic risks of 13 plants which are considered as the most prospective components of herbal
products and specialized food products for patients with type 2 diabetes. Among the 13 commonly used
medicinal plants for diabetes treatment leaves and shoots of bilberry can be considered as the most harmless
sources of phytonutrients from the standpoint of their low allergological and toxicological risks.

keywords:specialized food products, herbal medicines, diabetes, bilberry, potential allergological risk,
predictive safety evaluation.

Diabetes mellitus (DM) is one of the most widespread socially significant diseases
characterized by the development of severe disabling complications [5, 6]. Despite the
undoubted successes of modern endocrinology and diabetology, the high quality of drugs used
in the treatment of diabetes, the development of new technologies for its treatment, the level
of disability and mortality of patients is not significantly reduced, and the number of cases not
only does not decrease, but is steadily increasing, and in all age groups and social strata of the
population [5].

Medicinal plants (MP) are traditionally used to treat DM in almost all countries and
traditional medical systems of the world [9, 17, 20, 54, 88] and serve as raw materials for the
production of herbal preparations. For today

day also proved the feasibility of their use as sources of micronutrients for specialized
foods (SPF) with an optimized composition


https://www.onlinedoctranslator.com/en/?utm_source=onlinedoctranslator&utm_medium=pdf&utm_campaign=attribution

Electronic library IMEDIS - TM 2017 NO:206

[15-17, 21, 22]. At the same time, there is a significant amount of information about
undesirable side reactions when using drugs [3, 24, 26-28, 30, 37, 44, 78, 97], and most often
they cause allergic reactions (about 50 types of drugs) [3, 27].

According to modern concepts, allergists, clinical immunologists,
endocrinologists and other specialists should be well informed themselves and inform patients
about possible side effects and hypersensitivity reactions when using medicinal and food plants
[29], however, thematic scientific publications on allergological and other risks of using
medicinal plants in diabetes mellitus, in the available literature, we not found.

In accordance with the plan of scientific research under the grant of the Russian Science
Foundation "Specialized food products with a modified carbohydrate profile for personalized
diet therapy for type 2 diabetes" (14-36-00041), we previously analyzed 550 traditional herbal
antidiabetic recipes from 66 recipe guides in Russia, Belarus and Ukraine and identified the
most common herbal ingredients in their collections, which can presumably serve as promising
sources of phytonutrients for specialized food products with an optimized composition for
patients with diabetes mellitus [18-20]. As a result of the study, we identified 13 most
commonly used plants,

Taking into account the harmonization of the requirements for the safety of medicinal
plant materials in force in the Russian Federation with the requirements adopted in the EU and
the USA, before conducting experimental (pharmacological) studies of plant extracts of
identified 13 plant species, we considered it appropriate to predictively evaluate possible
allergological and other risks of their use as sources of herbal preparations and phytonutrients
in the development of specialized food products for patients with diabetes mellitus.

The purpose of this study is to identify, analyze and summarize reliable information on
possible adverse reactions to herbal extracts and biologically active substances of medicinal
plants, which are promising sources of drugs and micronutrients for specialized food products
for patients with diabetes.

The focus of this work was only established allergic and other undesirable side reactions
when using medicinal plant materials and biologically active substances from it, but not
questions of toxicity due to exogenous and endogenous factors.

Materials and methods

The objects of the study were regulatory documents and other reliable bibliographic
sources: scientific periodicals (PubMed), scientific and official publications, and international
databases containing information about allergens and side effects of medicinal plants and
products based on them. When assessing allergological risks, we took as a basis information
from the electronic database of the official website of the Subcommittee on Allergen
Nomenclature of the International Union of Immunological Societies of WHO (WHO/IUIS
SubCommittee on Allergen Nomenclature) [24], and also used the official materials of EAACI
(European Academy of Allergy and Clinical Immunology) [74, 75, 86, 102], FDA [37], American
Herbal Products Association (AHPA) [26]. The following research methods were used:
descriptive, quantitative, informational, historical, analytical,

The relevance of assessing allergological and other risks of drug use
plants and products based on them
The problem of food and drug allergies remains one of the most
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widespread in almost all countries of the world and relevant both for patients of various age
groups and for society as a whole [39, 50, 51, 74, 75].

The effectiveness of clinical measures to prevent food allergies, according to experts, is
still insufficient and requires special study [51]. Competent evidence-based interaction with
specialists prescribing and dispensing medicines (doctors, paramedical staff, pharmacy
workers), as well as with persons dispensing food and helping with the proper choice of
products (with employees of hospitals, kindergartens, schools, restaurants, etc.), reduces the
risk of serious (sometimes fatal) reactions to food and drugs, including those of plant origin [51,
73-75].

Informing doctors and patients at risk of developing allergic reactions and/or intolerance
is an extremely important aspect of preventing the occurrence of critical situations for both
patients and people who consider themselves healthy people [74, 75]. In recent years, experts
have also paid increased attention to awareness in this area among government officials,
believing that this can improve decision-making on issues of legislation at the local and state
levels aimed at improving the safety of patients and food consumers [74].

A special place in the process of improving the safety of using natural medicinal plant raw
materials should be given to the development of herbal medicines and specialized food
products based on food and medicinal plants that have minimal allergological and other risks of
using medical, pharmaceutical and food products in these categories.

Numerous prospective randomized controlled trials on the safety of the use of medicinal
plants, medicinal herbal raw materials and products from it have made it possible to
accumulate a certain amount of information about possible adverse reactions from the
standpoint of evidence-based medicine [26, 44, 97]. However, up to 70% of patients using
herbal medicines, herbal medicines and herbal food products are not informed about the side
effects of herbal ingredients and their possible interactions with synthetic drugs. Therefore,
they cannot assess the potential danger from their use [4]. The doctor also does not always
have the opportunity to take into account all the potential risks from the use of herbal
medicines, biologically active additives (BAA) to food and other plant-based products [2, 3].
Given the expediency of using medicinal plants as promising sources of phytonutrients for
specialized food products with an optimized composition [9, 17-19, 21, 23], this problem
becomes extremely relevant for both dietology and the food industry.

Abroad, a significant amount of information about adverse reactions in the use of
medicinal plants in clinical practice and as part of dietary supplements has already been
summarized in the form of several monographs [3, 28, 30] and in the form of specialized
databases that are constantly updated [37, 44, 53, 78, 79]. According to experts, among all
known adverse reactions, non-poisonous food and medicinal plants (about 50 types of
medicinal products) most often cause allergic reactions [3, 4, 27].

Scientifically substantiated information about medicinal plants, groups of biologically
active substances (BAS), individual BAS or plant extracts that cause allergic reactions or increase
the sensitivity of patients to other chemical compounds continues to accumulate actively. In
particular, it has been found that patients sensitive to salicylates may develop allergic reactions
to white willow preparations [94]. Allergic reactions to coumarins, anthocyanins [3] and to
metabolic products of burdock root lignans have been recorded [28]. It has been shown that a
number of terpene derivatives (including those from mint oil [28, 35, 103]) significantly increase
the sensitivity of patients to various chemical compounds [87].

However, the newly emerging works are still scattered, and their results are often
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contradict the previously published data [3], which, in turn, need to be analyzed, generalized,
and systematized. The National Guidelines for Allergology and Immunology [1] contain an
extremely limited amount of information related to the risks of using medicinal plants and
products based on them.

The assessment of allergological risks in the food industry in developed countries is
becoming an indispensable element in the development and production of food products [40,
73, 74]. It is obvious that the assessment of allergological and other risks of phytotherapy
should also become one of the routine stages of evidence-based treatment and prevention
using medicinal plants in all age groups of the population, especially in children, including the
development of specialized food products. And the creation of databases on the allergological
risks of the use of medicinal plants, herbal medicines and specialized food products based on
them is today an urgent task of medical and pharmaceutical sciences.

Assessment of potential allergological and other risks of drug use
plants for the treatment of diabetes
As a result of the analysis of 550 traditional herbal antidiabetic recipes from 66 recipe
guides in Russia, Belarus and Ukraine, we identified 13 most commonly used plants, which are
included in more than half of the studied traditional guides as part of antidiabetic recipes [20].
The results of the prognostic informational assessment of potential allergological risks of using
these 13 plant species as promising sources of phytonutrients in the development of
specialized food products for patients with diabetes are summarized in Table. one.

A comparative analysis of our own research results with the WHO/IUIS Allergen
Nomenclature made it possible to establish that fromOf the 13 studied plant species, today only
2 species are included in this database [24]: common bean - Phaseolus nanus L. and garden
strawberry (strawberry) - Fragaria ananassa (Strawberry) (Table 1). No information was found in
the Nomenclature about 11 plants out of 13 studied.

Comparative analysis with data on food allergens. Of the studied13 plant species of 7
species are included in the National Guidelines for Allergology and Immunology [1]. Of these, 4
species are classified as food allergens - oats, common chicory, peppermint, common beans
(white, red, green beans and asparagus (curly) [1].

There are data on the development of anaphylaxis and anaphylactic shock [28, 93] after
oral consumption of burdock root decoction (Table 1). In an in vitro experiment, arctiin lignan
undergoes cleavage (at the glycosidic bond) to form arctigenin aglycone [28, 80]. Its
demethylation in the intestine of rats at the 3"-position creates a secondary metabolite 2-(3",4"-
dihydroxybenzyl)-3-(3',4'-dimethyl-butyrolactone), which may be the cause of anaphylactic
reactions. [28].

Table 1

Possible allergic and other risks when using the most popular herbs
from traditional antidiabetic formulations (in descending order of frequency of use
plants in 66 recipe directories in Russia, Belarus and Ukraine)
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Pyecroe i ATk oe Thpaavee aanmne:
- BoamMosunie asieprusieckie peaki npm npuMene 5 . .

N uaIBANME pRCTeRMA N | ool npena W MIANERLE BpojyKTos |IPEACCTEPEACHIE I IPOTHRONCKATANIA K NpHMCHe-
CeMeiicTR pares I

1 2 3 k]

1 |Hepuuwa obsixbosensran|B ogent foasium 102ax HpenapaThl mAoAns MoryT Bei-|TIpenaparsl MA0A08 MAaNOTORCHYHEL, HO B 0N6HL GOABING
Vaccinium myrtillus L. |anieats koskaEse npoAssess anneprios [3] ADZAX MOTYT BWILBATE DVHRINOHEIBHEE HAPYLICHNA
Cem. BpycamyHbe = HKT[3]

Vacciniaceae

2. |acons obukpopentan |(Pacons: fesas, Kpacras, crpyaxokas i crapiresan (aswo-(TloMuMo HEAMBHAYSALHON HeRePeHOCHMOCTH, APYTHX
Phaseolus nanus L. LaRCA) ~-OTHOCHTCR K IR anaepresas [1] MveeTea npoTHBonokasaHuil k NpuMeHenio cTeopor dacoan a
Phaseolus vulgaris (L) |puex paznsiid neperpecT X aA0epristeckiey pearitt ¥ | aoctymen Selanorpadureckin HeToHHRax He oila-
Savivar nana Ach. MALHEHTOR MPH HATDIE CEHOHBMTIEAIIN K 008, APAXMCY | pYIeHO,

Cem. Bobonnie — u apyrin Gobosso [1]

Fabaceae Briapnessse e proroMnodents: Pha v 3.
Buoxusirdeckoe Baisanmne: non-specific lipid transfer
protein type 1, Mmonexynapuas smaces 8 8-9,0x1a [24]

4 |Kpameea feyioMEas Hmewmoa cooflesss O KOAHLX IPOABARHMAX aeprsn| B caman ¢ BoaModkHEM EXMANMeM Ha MeTabomsm augpo-
Urtiea dioiea L. [99, 103]. B ToM THCAe YRTHRADHONE CLTH [3]. KOpHM, AH-|FeHOR 1 2CTPONCHOR, MPUMeRSHMe ROpHell KPATTMBEL BO
Kpamenke — CTLA M TPaBEa MPOTHENIOKAZAHE! IPH AATEPTHYECKIX pe- | Bpema GepeMeHHOCTH i JAKTALMM, & TAKHKE A8 NeveHHA
Urticaceae AKIAX B pacTeHHA cemeficTea Urticacea (K pamipasie )| gemelt 8 Boapacte 1o 12 net nporieonokasano [3, 7, 8, 106)

[103] Hsesorea coobuenna o nobounsn syertax co CTOPOHL]
ey JUMEO- KHIIeSHOR0 TRAKTE: JHaped, Horms B susoTe 1
TowHoTA [29, 100, 103]
C nmmsm NP CKAOHBEOCTH K THITEPROATY AL
[E], epanyax SHET [3L

4 |Onyeanyms aexaper-  |Mueworca conbments of anneprideckine pearuyiax [3) | lpenaps s Mazotorcsaus: [3, 103] [IporHeonoraaaHs
penbbii Taraxacum BEIR0HMAR SHANIIRKCHIO M ROHTBKTHRE Zepmatir [33, 34, npy Gnavaproi obCTPYRIG, HEODOXOIHMOCTH KHIIeY-
officinale Wiggs.l i1, 64] MoTeHpaIbHLM ZIIEPIERAMIE MOTYT RBNATHCR B|HHMEA, 0CTpoM XoaeipcTaTe [103]. ocTpet safomera i
CeM. ACTpoBbiE = T4, TOPETH TEPIER0WTROR CTpYRTY P [T] ﬂoz'mepm.:tenu smeayaxa 1 12-nepetrod womuks (8] MoryT BM3EaTE No-
Asteraceae ANAEPTONOTHHECKHE PHCEH ¥ MAIHEHTOB TPH HETM08| BRlIUSHHE KRCIOTHOCTH FeAYN0THOTO CoRR (fopent) [30,

SANEDPTHM HA MbABITY MoasEy ¥ aMiposiy [1] Orsese-|103] Mpivercana caeayeT #aferaTs NpH AMCKHHEIHN

Hi NePeRPECTHAR TYBCTRMTEIDHOCTE ¥ OTAEABAKIX JHIL| HeT1EBBOIAIDK MYTEH if RAPYIIEHHAX MOTODHER Kif-

C aAMepriuedl Ha MBEABLY APYTHX PACTEHNA ceMelficTRa |mwednmra (7]

Actposs (CrosHouseTHLX ) [43, 103] BoamoskHo yMEHBIIEHNE BCACKMBAHHMA LM POgIORCALMHA
C0 CHHXXEHMEM €10 ROHUEHTPAIMM B naasye (31

5 |[Munostee Maficrint Tipites B AoaaX, Npesnitaoty Tepansamueckie, 1wt Tlaoae (HacTOR) NPOTHBONORAIANE! TP THITODATTHED
(Roprrasnit) 120, 8UAR — | ATHTEILNOR TPHMEHeHIte TPOBOUHPYIOT AANEPIHYSCKIE (FaeTPHTAR, TRoMbodirelirTa, SHAOKAPIHTEX, BeQecTaTod-
Rosa majalis Herrn. —  |peaxipit. Prck X NoABReHNA BO3PACTAET Ha thode Je-[HOCTH Kposoobpaime i (B BRICOKID: 7034X cnocoleTayoT|
(Roza cinnamomea L}, [yenman aumifasTepiaasanivg Npellapatass 1 rmpe-|nosssenni oreros) (8] oreap xopreft 1 cnupronas Aa-
Cem. PoaoiigetHble — napaTaMi cyabaniaaMiisoro paga [7] Orsedena)crolika naofoe — npy rmeptordeckod bosessm [7, B
Rozaceae nepeRpecTHAR TYBCTBHTEALEOCTS ¥ ML ¢ antepriedt Ha | PexoMenavesan npoduinarmuieckan nosa sut. C — 45-60

ApyTHe pacremtd cemeficrea Posousermnee (o) [1 || (o T0) sr = cyriu [7] B upeapsradino aucorsx qozupon-
OMCaHE & L3P HYSCKHEe PEAKITHM TIPH NpHese 8 cocTase |xax siraMut C olnagaeT TepaTOreHAsIM RelicTEHEM, B
Chopos Brramismeix N 1o Ne 2, a Taone CHPONA 0208 | ZasbiueHnsx - cnocoberayer ofipazoRaminso kourpesen-
mnos s |7 TOB M NOBSINAET pick TpoMbodutabuTon, XpoBoTetenyl B
AEYIepCio-THHeXanGrHYecKod npakTHre [T]
HacTolt nrogos i Apenapats ackopiHHOBON KICIOTE He
HAIHATAWT B BRICOKHY JID3MPOBKAX NP THIEPaLMIHEN
ractputax, TpoMbodaebiuTax, sHAOKAPIMTAY, HERGCTA-
TOMHOCTH KpoBoobpanienya, TIMTensuLEl IPMeM mpo-
THEONIOKA34H NpH rHnepromeckol Goneann [B], momer
CHPOBOUNPORATE PRuAHEL delirmos [V
6 |JesmaAuukel necHan —  |OMcaMkl aANeprdeckie peakid (ocoboudo ¥ neted| IA0ALL FPOTHROMOKIIAME! THH IHIEHAIIHLY COCTOR-
Fragariavesca L. oo 3 neT) npi OpreMe JeMIAHMKY AEAHACHOM | AecHO, | HMAX, NeMeHodHED M N0YedHLX KOAMKAX, annedHIHTe
Cen. PoaouseTHse — NPOABIAKIHECA KAK NPaBHIo pe yeonedt kpa-([7] B foAsUmMX 034X He PeROMeNIYeTCA HEpeMeHHLNM 1
Rosaceae MABHMIeH M KOMHEM 3yRoM [§] AHrHoOTeR MORET DhiTs) geraM. C ocTo — Mpit NOBLITICHHO KECANTHO-
CTPGBOLMPORAH JTaMN08 TANRNOM 2eMIANMEKH [ 7] Sesaamn- | CTH BTy I0UHOr0 COKA, Pe i MBMP YOI MeveBoTHLD 1
K& M KAYOHHKA T4CTO BREALMBAIOT NCEBAGAILAL PIHYECKIE | I09e HALK KOAMEAX [6]
{HEMMMYHOAOTHYECKIE | PRAKIMH 34 C9eT rHeTaMimoinie- | PexoMenayeMman goaa Geta-waporuua 30-300 mr gaa
PETOROR, THCTAMMHEL 1 APOMATHYGCKIN BaiecTn [1] mapocau M 15— 150 mr qan geveit [7]. o gexorophi
BriapaeHnme anie proxoMnose s ASHHLIM, 36MIAHMEA M MPENapaTh M3 Hee Booliule He pe-
Fra a 1. BuoxuMieckoe Haasaime: Pathogenesis- related (xosmenmyorea e peserHsng [7]
protein PR-10, Bet v 1 family member, MolekynapHas
macea 18 xfla.
Fra a 3. Buoxususeckos Haasanne: Non-specific lipid
tr:Efer protein type 1 (nsLTP1), Monegynapias Macca
9
Fraa 4. Buoonmreckoe sassanme: Profilin; monexyanp-
naA Macea 13 wlla (241
7 |Nonyx Gonsiod = BoaMmoxHo pasBiTHE CHCTEMHRDL anneprirdecikiy peak-|[laogs npoTHeonorasaH:E npo quapee (8]

Arctium lappa L i (ana MIOK, BHIMOOTER) M PERKIMIT CO

Cem. AcTpogaie = CTOPOHR! OPIAKDE TRIXAHNA (¥AYLIbE) Ha (hoHE Nepopath-

Asteraceae HOMO MPHMEHEHMA MaBTeqenpdt 3 ROpEA Aonyxa [28] Or-
MeYeHs NepeKpecTHas TYBCTBUTEARNGCTE ¥ OTAeALMLIX
I ¢ annepritelt MR NELLIY APYTHI pacTesidt cepeticTaa
Acrpossn (Cromuoueerssn) [43]
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Pycokoe u aatiickoe
HATRAHME PACTEHIN 1
CeMeiicTRA

BoazMmoniie SASepritieckne peakigni mpm npuMenemn
B COCTARE TOTOREIX HPENapaTon i NI BLY 0pOIYETOR

T paa e aninie:
NPEOCTE AR CHIE I HPOTIBOROKAZRHINA K 1pHMeHe-
[0

*

1

Mara nepeunan —
Mentha piperita L.
Cem. AcHoTROBRIE =
Lamiaceze

Tpapa OTHOCHTCH K MHIIEBKM SAJ0DICHAM, BOIMOMCHLI
NepeXpecTHRE Pearip ¢ mwakdgween (11

CMCANE CHCTEMHEBIE AATEPTHYECKME PEARIIHM TIPH TEPi-
eME MATHOMD MACHA BHYTPR! RHAMHIAKTHHECKW [IOK,
AHMHOHEBPOTHYHECKMI OTER, B TAKMKE PEAKLIMM CO CTOPOHB!

|oprafog JpDcaEMA (Gporcocnany, yoymse) [T, 28, 33, 68)

ANTepruseckse DEAKIBN HA [EPOPEILHEIT PHEM MATH-
o MacAa (B TOM SHCAE B COCTABE CANMELIN CMECER i po-
AYKTOB) MOCYT NPORRAATECH TAKMHE B BHOE RRICkInaml Ha
HOMOE, B T4 YPTHEAPHBIX, HOMHOM 2¥ 4. MON0BHON Goss,
TONOROXPYIEHIHN, mHcnencins, auaypun [T, 28, 32, 68]

MATHE MACTO, KAK B IPFTHE SOHPHLE MACTH, BRIRBRAIT
ANNEPrHYECKIe PEAKIIHN HE TOMLKD NpH NePOPaTbHOM
npkeMe, HO M NPH XOHTAKTE © woed M CAMINCTREMI:

peipansnpyromste adiroamste |11

RONTAKTHEIE JEPMATIITEL
eromaThTa [T, 28, 41, 47, 71, 82, 103)
Offcata THNEPUYBCTEHTENLHOCTE K MATHOMY Macay

|MeRTOTY NPy HapyReoM nplMenernt [35, 45, 02, 103], a

T NORLIIEHHAS MEAMEMIYRILHAA SVBCTRHTE TLHOC TS,
TMoMuMo MeHTOS, CoRcHiMAMARTOPAMI MOLYT CAYRMTE
APYTHe TepheHoBLle NPpOMIBOIHEIE MATE, HANpHMeR,
-mHes, gunenTen, denrannpess u ap. [28. 351

[IpoTHBOMORASAHMA AAA NPHEMA NPENaPaTOR THCTHEB
M TPaBhl; fGepeMeHHocTh, feTeritl BospacT Av o aeT [T,
., 30, 103]. Bea MeaMUMBCROTD HADMOIEHMA HE CheqyeT
NPHMERATE MRIHEHTAM © KeTTHOREMERHON DONeaHE0 1
racTpIToM, BepeMeH IV serpram [30, 103]
MaTHDE MACI0 MPOTHBONODKASARD NPH BOCTRANTENBHELX
sabonesamax AKT wun jEen4HOrO NY3I6RIPA M OPH Ha-
pyuerAx ysRw nesesst (30, 103)
ITpw nepegosuporke Mo0bl OPeNAPETOR MATH BOIMOM-
O MOABASHWE PEARLMA C0 CTOPOHB NHEIEBRPHTEIBHON
CHCTEME (TOWIHOTA), OPraHOB JRXanns (GpomExocnaszy,
YAYIIRE) K CEPAEYHO-COCYANCTON CHCTEME (RapIMan-
FHA, THIOTOHIA, Gpaimapai) ¥ HeRTpaiLHOM HepeHOf
cucTenm (cygopory, Tpemop; atawcus) [7, 8, 28, 32, 68]
obomLe * M3MOME, YEHACHINE MEHCTDYa TLHbX
mposoTeyerm [3}
Bee aexapersenuuie (opmut (B T4 3dMpHoe Macito) B
Gomsuutx goarposkax yrierawt IHC [8),
B cToMaToAoM SpeaMepoe e bHoe HEoEI0Ba e
NPOAYRIESE BA OCHOBE MATL] ACCOMMMPORAHG CO CTOMATH-
Tany u runeprpoditedt cocouros Ha Ramwe [28, 911

IMropHIt OOBIRHO=
BEHHEI - Cichonum
intubus L.

CeM. ACTpOBRIE —
Asieraceae

OTHOCHTCA K MMIeBsIM anneprenas [1 ]

OTMEYEHs NEPEKPECTHAA TYBCTENTEARHICTE ¥ JHI C A%
JEPIHel Ha NELTBHIY JpYTHY PAacTeHMi ceMeficTea AcCTpo-
BRIX (CACHKADIBETHRE ) [43 )

[IpoTHEOTIOKAZAHMN K NPHMEHEHMIO B JOCTYTIHOM T{TEpa=
TYDE He BEIABAEHO.

10

Beepobol NpOaRpHE-
JeHHBE (00RRHOBEH-
nuti) = Hypericum
perforatum L.,
Seepobiol NATHH-
CThI (e ThipeXTpaH-
uetil) = Hypericum
maculatum Crantz (H
quadrangulum L.)
Cem. Geepofoftyse ~
Hypericaceae

MmewnTon coodUeHMA 0 HAANSTME SHANHTEIRE0N0 MHCAA
noiouHbx Mp4ERTOB H PERRIDDH THNEPYYBCTBHTEILEOCTH
npy npuMeReHry agepofion [29] Aaneprisecuie peak-
i HACTO EPOABIAKTOR B BHES KOSKHOTO 3V Ia
[7]. Jwfise wasreMeHdds Ha TPABL! NPOTHBONORAIAHE! B

leay4asx MIBECTHONR AANSPIHM K PACTEHIAM cemeficTea

Clusiaceae (Kaoaneaste) [103]

Tpartetiodt NoARASHHA BRIPAMEHHBIC ARSE PIHECKIG Pe-
ARINHE MOMET CAYRHTE OIHOBPEMEHALTE NpHeM Npenapa-
Top asepobon o arrubarTepuantyL cpegersamu [T]
3a cqet yoroperits BioTpascOpMAIii AHTHEHCTAMIME-
HEIX EHAPCTECHHLIX cpeAcTs Ha diore npenapaTos Jne-
pobos BoasosHo ocaabnenie X TPOTHBOALIEPIIMECKOTD
adupexra [3]

[IpoTueonokazakua. GepeMerHocTs, nakTaua [3] Ha
fOHE NpHEME NPENaPaToR CAeAYET HaleraTh METOADE Je-
YEHHA ¢ MCNOAL20BAHHEM YALTPADHORETE HAK AANTEAL-
Hofo npefiiBaiis Mo] NPAMLIMY COMHEMHBIMI TYaMi
13-3a soamonod doTocercbimaai [30, 103] Tasxe
BeReacTEHE (POTOCERCHTNSAHPYIOIER AKTHEHOCTH KOH-
REHCHPOBAHNLIN NPONSBOIHLI ANTPAlUEHA NP Npueme
8 [eTHeS BPeMA MOTYT BORKMKATE OMHIOTH i ROGKHRE P~
Teml [8]

JInnTensunst npHes ¥ NEPEIIIMPORKE TPENAPETOR MOTYT
RPHBECTH K PASBMTINO apTepHadsHoll rMnepTenamy (co-
cyaecysHBaee AeficTeie), ofocTpeRID XPOMIMeckin
sabonenant KT, BosmatsioseHIgo CTOMIIX 2AM0PoB [Ty
fLTLELIe BONTecTRa ) M HapyTHema BUoTenoas KIS sk
(BarpaxkerHan DakTEPHUMINAR AKTHBHOCTS), ocobeHHo ¥
] MocssLI0r0 BoapacTa. C 0= FHEeTIHO-

OCTOPOHHICTE
KEMOHHEO DOTeRnt, Xpoddeckine Dogeanay noves [B |
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XBot moaesoit -
Equisatum arvense L.
Cem, XBolloBsie —
Equisetaceae

BoaMoME) NoABACHHE JePMATHTOR NPH IPHMEHEHIH
MpenapaTos XBOWE Hi (POHE AMETH ¢ BLICOKHM COfepa-
HHEM XoaecTeprna [52, 103) [Ipenapartsl He HCIOARIYIOT
BHOBE TIOCAE NOARMEHWA DEAKIMH THIEp-IYECTENTENE-
HoCTH & M [103])

TpenapaTl TPOTHEONOKASAHE PY GPeMEHHOCTH (YTe-
poTomigecroe geficTene) [ 12, 103], oeTph 1 XpoMMaECKING
3aG0ACBAHWAX OISR B IEPHOT {pasapasalT
moseunyo napewxmny] [8, 10, 11, 103], orerax npw 2abo-
AEBREMAX CEpIia M mouex [3]

Mo ApYTHM JAAHKM {OTHPRITOS HEKDHTPOSHDYEMOR KAN-
Hneckoe pecaenoraie) [14. 103), HanpoTHs, noauTHE-
HElIT SduberT (YoHAeEMe IMYpPE3a OPH NPHEME COKS M3
TpaBb B 203¢ 1 CT. oMK 3 DA3a B AeHb) OblT NoIyseH y)
N&LMERTOR © CEPIRTHON REJ0CTATOMROCTRED 1 oTeram. B
TOM R HCCHENOBRENN MCIITBIOBRIN HACTOM (13 T cpea
B 180 mn pogm) B g02e | CT. 4. 4epe3 RasARE 2 9) P B0=
AARwe; Trypes yormaca bogee ges v 50% nawwenTos [14.
103] Onsaro B MoGOM CAVHAE RELHENTAM C OTEKEMH, Bhi=
BRHHBMH CEpAeTHOIN H NOTETHH HeJOCTATOTROCTER, HE
PEROMEHAYETCR WPPHIaLMoHERA Tepamis [14, 103]
[MpenapaTss He npuMesa0T Ges HabMoeHNA apaya Gogee
f Hefe s (MOTYT BRIZEATE CHMITTOME! guenerncanr) (16, 103]
He pexomesayetcs npues BOJBIME ROAMSECTR TRABR i
NPEMapRTIE XBOIE Ha (POHE THETH! © BERICOKIM COZEPHE-
HMeM xosecTepita |63, 103]

(CreRyH 1 BRCYTIIEHHYH TPABY M NOPOILITT H3 Hee He Ce-
EYET MENOARIOBATE ROPMALEN MITEPAM ¥ B NEIHATPHI
[103] m=-3a cofepmanitl HEOPTAHMEECKIE KPEMHMOBRIX
HOMNUREHTOR 1 aaranougoe [ 38, 103 |

Bes RoHCcY ALTALMM BPpata He HCTIOABIVINT IR A0DaBIeHIA
B BAHHY BaMe NPH 3HAHTENLHEN NOPaREeHHAX RO, &
TAKME OCTPRLC IODAMOHIAX HOGH HeHIReCTHOM ATHOTONAY,
DEEOPASOMHEIR i HEgeRIMOHHED Saforenae-
42¢, cepredHOl HeJOCTaTOMHOCTI i rmepTenmos [46, 10G]
Ocoban 0CTOPOAHOCTL HeobX Ofrma Nph Mobhe 3aborera-
EIMAX , CESRAHHLIX C CEPLETHLM HA PYILIEHMEM QEATELEOCTH

M BOCHATeHMAMN noves (Redipiry, sedpoaj |10, 11, 103],
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sativa L
Cent 3718 KOBRIE —
Poaceae {Gramineae})

Pyeckoc i aaTuHekos T N i I e ganre:
Ni [ paspanne pacrenns u '_1'"":""”'_“ e _l”“ EH‘M_I{ AR npa -Ilj:ﬂl‘ll-i I-Ill Ll I 0CTe P e i B IpOTHROIGKATAHIA K NpHMeHe-
kA B COCTABE POTOBLIX PCTRPATOR I IIEBRN IPVETOR | oo
1 2 3 g
12 |Orec nocesroii — Avena [OTHOCHTCA R MHINERRM annepreram [1] [IpoTHEORORASAHMA: HeNepeRoCHMOCTs TAKTeRs [3]. Ha-

HmeeTca aanepronoriieckHii PHCK ¥ JHIL © 3A0epTHTe-
CKHMH PEAKIMAMH HA ZN&KH, MUY 3AEKOBRY TRAaH,
a TAKM#E HA pacTeHdA ceMedicTea KpecroupeTHnX (Ha-
nycTHR } M JIunelHbD (NepeRpecTHER LANIeprHTecKHe
pearisns) [1]

BoaM0oKHE! RETATHEHIE PEARIIMH ¥ NALHMEHTOE C CERCHON-
Juzanned K rmotesy [3]

ButaMua Bl yOMIHERET aAnepriiecEHe DeaRLMM, Bhi-
IEIBREMBIE BiTaMEHOM Bl [7]

CTOiRA H3 TPABM TPOTHBONORAZAHA MPH OCTPOi cepRey-
HOM ¥ No9eHON Bea0CTaToMHocTH [8]

i |Tanera (KO3NATHME de-

rapcTeeHRBT) = Galega
officinalis L.

Cent. BofoBpie =
Fabaceae

B mocTymimkoe Gubimiorpadireckiy HCTONHMKAX AaHHB
HE BRIABAEHO.

[owxasann THOOTEHINEHOE 3 HEMPOTORCHIECKDE AERCTRIE
FYAHWIMHOBOTO AMKATOMNA rateriHa [36]

A significant number of side effects and hypersensitivity reactions have also been
described when using St.

Risk analysis of cross-allergic reactions. In the National Guide to Allergology and
immunology cross-allergic reactions are described for 5 out of 13 studied species (sowing oats,
peppermint, wild rose (various species), medicinal dandelion, common beans) [1].

Our analysis of the potential risks of cross-allergic reactions made it possible to establish
that of the 13 studied species of domestic medicinal plants (promising sources of
phytonutrients for specialized food products for patients with diabetes mellitus) included in
Table. 1, the Asteraceae (Composite) family includes 3 plants, the Legume and Rosaceae
families - 2 plants each, the Cowberry, St. John's wort, Cereal, Nettle, Horsetail and Lamiaceae
families - 1 plant each.
Of these families, the most unfavorable allergological prognosis is for representatives of
the Astrov family. Official WHO documents contain indications of cross-allergic reactions
between inhalation and food allergens of various representatives of this family [43, 103]. In the
present study, 3 species of plants belong to it: medicinal dandelion - Taraxacum officinale
Wigg.sl, great burdock - Arctium lappa L., common chicory - Cichonum intubus L.

Since popular food plants of this family (sunflower, artichoke, Jerusalem artichoke,
lettuce, etc.) are usually included in the diet therapy of diabetes mellitus, the possibility of cross-
allergic reactions in patients should be taken into account when creating specialized food
products. Particular care should be taken when using phytotherapy in patients with diabetes
mellitus using drugs from very popular representatives of this family: chamomile and
tongueless, yarrow, arnica, succession, milk thistle, wormwood, tansy, cornflower, coltsfoot,
calendula, cudweed , elecampane, echinacea, immortelle and many others. The use of food and
medicinal products based on the three plants studied in this work (dandelion,

One of the potentially significant plant allergens included in the WHO/IUIS Nomenclature
[24] is the common bean (legume family) - all its subspecies, varieties and forms. As with other
members of the legume family, when using beans, there is a high risk of developing cross-
allergic reactions in individuals sensitized to soy, peanuts and other legumes [1]. Therefore,
despite the high frequency of the traditional use of bean wings in antidiabetic formulations
[20], the prospects for the widespread use of its herbal extracts in the composition of
specialized food products, apparently, will be
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low. The use of individual biologically active substances of hypoglycemic action, isolated from
bean leaves, will require special studies. The legume family also includes the alkaloid-bearing
plant Galega officinalis, or goat's rue, which, among other things, has a neurotoxic effect (Table
1).

Stinging nettle occupies the third line in the list of the most popular ingredients of
traditional anti-diabetic recipes. The prognostic allergological risks of nettle use are significantly
less significant compared to members of the Asteraceae and Legume families, since cross-
allergic reactions to nettle roots, leaves or herb are possible only in the presence of an allergy
to other plants of the Urticacea (Nettle) family [103]. Only 3 representatives of this family belong
to the number of plants used in official and traditional domestic medical practice: deaf nettle
(Lamb nettle), stinging nettle and dioica nettle itself. Close to the nettle family is the elm or elm
family (Ulmaceae), whose representatives have neither nutritional nor medicinal value - smooth
elm (Ulmus laevis), rough elm,

The studied representatives of the Rosaceae family (rose hips, strawberries) can cause
cross-allergic reactions in individuals allergic to other plants of the Rosaceae family (for
example, apples, peaches) [1]. Representatives of the Rosaceae family are widely used not only
as food plants, but also as sources of medicinal plant materials used, among other things, in
the treatment of diabetes mellitus (flowers and fruits of hawthorn, flowers of meadowsweet,
rhizomes and roots of burnet, rhizomes of cinquefoil and cinquefoil, rowan fruits, etc.)

St. John's wort closes the top ten of the most popular medicinal plants of traditional
antidiabetic formulations (in some formulations - St. John's wort tetrahedral). However,
according to the WHO, any extract from St. John's wort is contraindicated in the presence of
allergic reactions to plants of the Clusiaceae family (syn.: Comedy) [103], close to St. John's wort,
with which it is often combined. Recently, some tropical representatives of this family have
become more often eaten by the inhabitants of our country due to the expansion of tourist
geography (for example, mangosteen and Antillean apricot).

A high risk of developing cross-allergic reactions exists for plants of the Cereal family, in
particular, oats (Table 1), in case of sensitization to other cereals (rice, wheat, rye, etc.) or pollen
of cereal grasses, as well as to plants of the families Cruciferous (Cabbage) and Lily. Patients
with gluten intolerance may develop negative reactions when taking drugs or eating oat-based
foods [3].

Analysis of toxicological risks and risks of adverse reactions. Analysis of modern
specialized literature on the issues of toxicity, side effects and contraindications to the use of
the most commonly used medicinal plants in traditional antidiabetic formulations, as well as
biologically active substances and extracts from them, made it possible to establish the
following.

Common blueberry (Vaccinium myrtillus L.). Toxicity and side effects of the leaves, shoots
and fruits are not established and not described, there are no restrictions on the use. Abuse of
fruits can worsen the condition of patients with intestinal motility disorders and biliary
dyskinesia of the hypokinetic type [8]. In the experiment, blueberry preparations inhibit the
polypeptide transporting organic anions B (OATP-B or SLCO2B1), which can cause an increase in
the concentration of LS-substrates of OATP-B (plasma repaglinide) [3].

Anthocyanin derivatives of blueberries inhibit platelet aggregation in animals and
humans. In animals, when administered orally at a dose of 5-400 mg/kg, anthocyanides
(anthocyanosides) cause bleeding, the severity of which increases with increasing dose [3, 31,
85]. In healthy volunteers, anthocyanins (Myrtocyan) at a dose of 480 mg inhibit aggregation
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platelets for a long time [70]. Other types of side effects, contraindications for use and possible
allergological risks when using blueberries as part of finished drugs and food products are
presented in Table. 1 (column 4).

Common bean (Phaseolus nanus L. Phaseolus vulgaris (L.) Savi var. nana Ach.). Maybe
provoke non-immunological reactions due to aflatoxins in seeds (beans). Seeds are
contraindicated in gastric ulcer and duodenal ulcer in the acute stage; digested for a long time,
increase the formation of gases in the intestines. Excessive consumption of food leads to
flatulence, sleep disturbances. In some varieties (bp with bright flowers), the raw seeds are
slightly poisonous [8]. In addition to individual intolerance, no other contraindications to the
use of bean leaves were found in the available bibliographic sources.

Stinging nettle (Urtica dioica L.). Interaction with other drugs not described by means
[Bulaev, 2013]. The use of leaves should be strictly dosed with a tendency to hypercoagulability,
and long-term use in high doses contributes to the progression of thrombophlebitis and
arterial hypertension [7]. According to some reports, atherosclerosis is a limitation to long-term
use in high doses [7, 8].

It is not used as a hemostatic agent for bleeding associated with cysts and polyps of the
endometrium, benign tumors of the uterus and its appendages [7, 8]. Side effects: irritation of
the gastric mucosa, skin rashes, peripheral edema, oliguria [3]. There are data on registered
adverse reactions for coumarins and ascorbic acid [3, 27, 59]. Other types of side effects of
nettle, contraindications for use and possible risks when used as part of finished drugs and
food products are presented in Table. 1 (column 4).

Dandelion medicinal (Taraxacum officinale Wigg.sl). Drugs enhance the effect diuretics,
reduce the absorption of ciprofloxacin, which is accompanied by a decrease in its plasma
concentration [3]. In particular, a decrease in the maximum concentration of ciprofloxacin was
observed in rats that simultaneously received orally (2.0 g/kg body weight) an aqueous extract of the
whole plant and (20.0 mg/kg body weight) ciprofloxacin [103, 105].

The drugs have low toxicity [3], but their long-term use leads to an increase in blood
clotting [7]. Like other sources of bitterness, dandelion can stimulate secretion and increase the
acidity of gastric juice, provoke pain in the epigastric region, increase intestinal peristalsis [7,
30, 103], therefore preparations from it are not prescribed for acute and during exacerbation of
chronic gastroduodenitis [8] . There are data on registered adverse reactions for coumarins [3,
27, 59]. Other types of side effects of dandelion, contraindications for use and possible risks
when used as part of finished drugs and food products are presented in Table. 1 (column 4).

Rosehip May (cinnamon) and other species (Rosa majalis Herrn., Rosa cinnamomea L). At
long-term use of rosehip preparations in doses higher than therapeutic, there is a risk of developing
hepatitis, hypocoagulation and bleeding [7].

A decoction of the fruit can cause edema in patients with heart disease. Long-term use in
hypertension may prevent a decrease in blood pressure (the "blocking" effect), even when
taking antihypertensive drugs [7]. In the clinic, after three weeks of admission, patients noted
an increase in the concentration of potassium and sodium ions in the blood serum at the same
time. After 6 weeks, plasma glucose concentration significantly increased and blood clotting
time decreased, itching, skin rashes, and weakness appeared [7].

A decoction of the fruit (due to the high content of organic acids) damages the enamel of the teeth,
and the syrup can cause flatulence [7].

Like a decoction, fruit infusion and ascorbic acid preparations are not prescribed in high
dosages for hyperacid gastritis, thrombophlebitis, endocarditis, and circulatory failure. Long-
term use is contraindicated in hypertension [8].
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Ascorbic acid and products containing it can weaken the effect of certain drugs, such as
combined oral contraceptives, and reduce the absorption of vitamin B12; increase iron
absorption, but bind zinc and copper ions in the body [7]. The intake of antioxidants (vit. C, E) in
high doses may be associated with an increased risk of premature rupture of the membranes in
pregnant women [13, 96]. In the presence of chronic kidney disease, excessive intake of vitamin
C can increase crystalluria and contribute to the formation of calculi [7]. In extremely high
dosages, vitamin C has a teratogenic effect, in excessive doses it promotes the formation of
stones and increases the risk of thrombophlebitis, bleeding; the recommended prophylactic
dose is 45-60 (up to 70) mg per day [7]. Beta-carotene in high doses is embryotoxic and
contraindicated in pregnant women; the recommended dose is 30-300 mg for adults and 15-
150 mg for children [7].

Other warnings and contraindications for the use of rose hips are presented in Table. 1
(column 4).

Wild strawberry (Fragaria vesca L.). When taking berries and preparations from them on an empty
stomach may cause nausea, abdominal pain [7].

Terpene derivatives can increase the sensitivity of patients to various chemical
compounds [87]. Beta-carotene in high doses is embryotoxic and contraindicated in pregnant
women; the recommended dose is 30-300 mg for adults and 15-150 mg for children [7]. Other
types of side effects of strawberries, contraindications for use and possible risks when used as
part of finished drugs and food products are presented in Table. 1 (column 4).

Burdock (Arctium lappa L.). Cases of mild poisoning (weakness, dizziness, dry mouth,
blurred vision, mydriasis, urinary retention, confusion) after drinking a decoction of burdock
root [28, 89]. The fruits are contraindicated in diarrhea [8]. Topical application of the root as a
plaster or dressing may cause contact dermatitis [28, 90].

Peppermint (Mentha piperita L.). In the experiment, peppermint preparations inhibit CYP1A2,
CYP2C8, CYP2C9, CYP2D6, CYP3A4, which can cause an increase in the concentration of drug
substrates of these cytochrome P450 isoenzymes [3, 28]. In high doses (significantly higher than
therapeutic), preparations from the leaves depress the central nervous system, but in some cases
cause insomnia. In case of overdose for a long time, the appearance of symptoms of urinary
incontinence has been described [7].

Terpene derivatives can increase the sensitivity of patients to various chemical
compounds [87]. In the experiment, peppermint oil reduces the effectiveness of amphotericin
against Candida albicans, but enhances the antibacterial effect of nitrofurantoin against
enterobacteria [3]. In the experiment, intragastric administration of mint oil (100 mg/kg) daily
for 28 days caused histopathological changes in the white matter of the brain in rats, while
behavioral disorders and the appearance of clinical symptoms were not established [98, 103].

When the therapeutic dosages of mint oil and menthol are exceeded, the following are
described in the literature: dyspepsia, skin rashes, itching, bradycardia, headache, muscle
tremor and ataxia [28, 32, 45, 62, 67, 68, 82, 84, 103]. When using drugs containing menthol or
mint oil, which do not have a special film coating, heartburn is possible, especially in patients
suffering from reflux esophagitis [28, 41, 103]. Recurrent myalgias have been noted with oral
intake of essential oil [103, 104]. Other types of side effects of mint and individual biologically
active substances from it, contraindications for use and possible risks when used as part of
finished drugs and food products are presented in Table. 1 (column 4).

Common chicory (Cichonum intubus L.). Toxic effects when taking chicory and preparations

based on it are not described.
St. John's wort, or common (Hypericum perforatum L.), St. John's wort

-10 -
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spotted or tetrahedral (Hypericum maculatum Crantz (H. quadrangulum L.). Extract John's wort
is a strong inducer of CYP3A4 in hepatocytes and enterocytes of the intestine, which has been
shown in the experiment in vitro (on human liver microsomes), in vivo (mice, rats, rabbits,
minipigs) and in the clinic [3]. The combined use of St. John's wort extract with CYP3A4 substrate
drugs leads to a decrease in the effectiveness of these drugs due to the acceleration of their
biotransformation (combined oral contraceptives; immunosuppressants; statins; slow calcium
channel blockers, some cytostatics). By inducing CYP2C9, St. John's wort extract is able to
reduce the concentration of CYP2C9 substrate drugs: non-steroidal anti-inflammatory drugs,
sulfonylurea derivatives, fluvastatin, etc., which is especially clinically significant for oral
anticoagulants (weakening of the effect). Inducing a number of other enzymes

When the extract is used together with antidepressants of the serotonin reuptake
inhibitor group, manic symptoms may appear [3]. If the treatment is carried out outside
medical supervision, then the combination of St. John's wort extract with other standard
antidepressants (tricyclic antidepressants or fluoxetine, etc.) is also not recommended [103].

It is not recommended to take St.

Based on the analysis of 29 reliable publications of the results of drug interaction studies
of St. John's wort extract with various classes of drugs, Barceloux DG compiled a summary table
and an overview suitable for assessing the possible risks of using St. John's wort extract [28].

The following side effects have been proven: photodermatitis, fatigue (up to 5%), headache (up to
7%), dysfunction of the gastrointestinal tract [3]. Photosensitivity analysis showed that the threshold for
increased risk was at the level of a daily dose of 2-4 g of the extract (approx. 5-10 mg of hypericin) [28,
95].

With prolonged use, drugs cause persistent narrowing of the lumen of blood vessels, which
can lead to the development of atherosclerosis and arterial hypertension [7, 8]. After a 3-week intake
of herbal infusion, an increase in the concentration of potassium and sodium ions in the blood
serum was noted simultaneously. Pronounced changes develop on the 8th week of administration:
blood clotting and blood glucose levels increase, electrolyte balance is significantly disturbed [7].

When eliminated through the kidneys, drugs can irritate the renal parenchyma,
provoking an exacerbation of chronic kidney disease. It is not recommended to take as the only
component in glomerulonephritis, however, it is allowed to use as part of fees [7]. The drugs
have a cholekinetic effect, therefore they are contraindicated in cholelithiasis. They can cause
discomfort in the area of the liver and gallbladder, bitterness in the mouth, loss of appetite [7].

In women, a large number of drug interactions with drugs and other products of therapeutic and
prophylactic properties based on St. John's wort have been identified [97]. There are reports of the
appearance of signs of virilization in them while taking drugs [7]. According to some reports, the negative
effect of drugs on the cells of the mucous membrane of the gastrointestinal tract can initiate the
development of neoplasms, the effect on skin turgor - the appearance of wrinkles [7].

Terpene derivatives can increase the sensitivity of patients to various chemical
compounds [87]. Hypericin caused severe skin photosensitivity (in clinical trials in HIV-infected
individuals) at doses up to 0.5 mg/kg twice a week in 11 of 23 patients [28, 49]. The toxic
reaction manifests itself in the form of an erythematous rash. Featured

- eleven -
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as well as other adverse reactions [28].

Hyperforin is responsible for the activation of the CYP3A4 isoenzyme (when taking St. It is
important that administration for 3 days does not lead to clinically significant changes in
CYP3A4 or CYP2D6 activity [28, 65], but a 14-day course at a dose of 900 mg of the extract per
day reduces the bioavailability of a number of drugs already by 39% [28, 101]. Moreover, the
induction of CYP3A4 after oral administration is higher than after intravenous administration
[28, 36]. Hyperforin also causes the induction of CYP2C19, which catalyzes the metabolism of
tricyclic antidepressants [28, 55]. The interaction of St. John's wort and digoxin depends on the
dose and method of preparation of the St. John's wort extract, more precisely, on the
concentration of hyperforin [28, 72].

With prolonged use of St. John's wort:

- tannins can cause atrophy of the gastric mucosa, reducing its
secretory function, contribute to the occurrence of constipation [7];

- anthracene derivatives - irritation of the intestinal mucosa, diarrhea,
abdominal pain [8].

With uncontrolled use of St. John's wort in high doses, hyperoside (quercetin glycoside)
can provoke heart rhythm disturbances and blood pressure fluctuations [7]. Other warnings
and contraindications to the use of St. John's wort are presented in Table. 1 (column 4).

Horsetail (Equisetum arvense L.). According to the European Commission E [op. by: Bulaev, 2013],
side effects from the use of the herb and its interactions are not described.

According to other sources, horsetail herb preparations can irritate the kidney parenchyma,
and therefore are contraindicated in pregnancy [12, 103]. The uterotonic effect of the methanol
extract of the herb was revealed in experiments on an isolated preparation of the uterus of female
rats at a concentration of 5 mg/ml in vitro [76, 103]. The methanol extract of the herb at an average
effective dose of 20 pg/ml caused a cytotoxic effect on the human leukemia cell line (L1210) [60,
103]. An aqueous extract (10%) and a methanol extract at a concentration of 50 pg/ml did not show
a cytotoxic effect on Hela cells and CA-9KB cell culture, respectively [25, 77, 103].

The diuretic effect of horsetail is a consequence of irritation of the epithelium of the renal
tubules, which causes a number of contraindications for use, in particular, chronic kidney
disease in the acute stage, as well as severe heart failure [7]. However, in an open uncontrolled
clinical study [14, 103], on the contrary, a positive effect was obtained (increased diuresis when
taking grass juice at a dose of 1 tablespoon 3 times a day) in patients with heart failure and
edema. In the same study, an infusion (15 g of raw material in 180 ml of water) was used at a
dose of 1 tbsp. |. every 2 hours) with dropsy; diuresis increased in more than 50% of patients
[14, 103].

When keeping rats for 14 days on a cholesterol-enriched diet (0.5% cholesterol and 0.15%
sodium cholate), with the addition of 4% horsetail grass powder, the appearance of dermatitis
in the neck, head and back was recorded in 65% of animals. With a normal diet, this effect was
not found [52, 103]. Antithiamine (Vit. B1) activity has also been established for horses fed with
dried horsetail grass in an amount of 20% or more of the weight of the total diet for 2-5 weeks
(equisetosis) [38, 66, 103]

Horsetail is not recommended to be added to a bath for skin diseases, infectious
diseases, heart failure and arterial hypertension without consulting a doctor [46, 103].

When studying the toxicity of certain groups of horsetail biologically active substances, it was
shown that flavonoids have a dose-dependent effect on the immune status: in small doses, they slightly
stimulate the immune response, and in high doses, they can cause immunosuppression [7]. Alkaloids of
the nicotinic and pyrimidine series in combination with other biologically active substances of horsetail
herb can be toxic: children who chewed the stem of the plant showed symptoms of intoxication similar to
nicotine poisoning [38, 103]. Therefore, in accordance with WHO recommendations, fresh and

-12-
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dried herb and powders from it should not be used by nursing mothers and in pediatrics [103]
due to the content of inorganic silicon components and alkaloids [38, 103].

Oats (Avena sativa L.). Side effects are not described. Oat preparations are not it is
recommended to prescribe simultaneously with statins [3]. Oat grain can provoke non-
immunological reactions due to histamine liberators and aflatoxins. Other types of side effects,
contraindications for use and possible risks when using oats as part of finished preparations
and food products are presented in Table. 1 (column 4).

Galega, or goat's rue medicinal (Galega officinalis L.). Grass enhances lactation,
stimulates the secretion of sweat glands and glands of the mucous membrane of the urinary
tract [8]. It also increases lactation in animals, although it is noted in specialized publications
that cattle avoid eating galega when grazing [48].

The death of 38 sheep on a Belgian farm from the use of hay contaminated with galega
grass is described. In sheep that survived the poisoning, repeated intake of the herb, even at
low doses, caused abortion [42]. The toxicity of this plant for sheep is the highest compared to
other animals (cows, goats, horses) [48]. In herbivores, toxicity depends on the time of grass
harvesting (hay cutting). In the experiment, rabbits, dogs, hamsters, guinea pigs, and rats are
insensitive to galega toxic substances [48, 58]. The sensitivity of people varies individually up to
a dose of 25 g/kg of grass [48, 571].

Hypotensive and neurotoxic effects of the guanidine alkaloid galegin were shown.

[56]. LD50 for grass in Wistar rats is more than 5 g/kg, in mice (subcutaneous injections of
alcohol extracts from seeds and leaves) in terms of galegin sulfate LD50 77.5 mg/kg [48, 58].

Identification of promising plant species as sources of antidiabetic
medicines and phytonutrients with minimal
predictive allergic and other risks
Since the presence of even trace amounts of an allergen can cause the development of
allergic reactions in sensitized individuals, the assessment of prognostic allergological risks is a
necessary condition for the creation of effective and safe products based on medicinal plant
materials (drugs, dietary supplements for food, specialized food products).

Taking into account the results of the assessment of data published in the literature, the
analyzed risks of developing cross-allergic reactions and a comparative analysis with the official
WHO/IUIS Allergen Nomenclature, two types of medicinal plants (common blueberry, stinging
nettle) and 4 types of domestic large-tonnage medicinal plant raw materials can be recognized
as the most promising : leaves (or shoots) of blueberry and leaves (or grass) of stinging nettle.
And taking into account the possible cross-allergic reactions to the roots, leaves or herb of the
nettle in the presence of an allergy to other plants of the Urticacea (Nettle) family [103], as well
as contraindications to the use of nettle preparations with increased blood clotting [7, 8] and
the specific taste of the extract from leaves (herbs) of nettle,

This work was supported by the Russian Science Foundation (grant no. 14-36-00041).

conclusions
1. As a result of the information and analytical study, it is shown that
when developing products based on herbal medicinal and food raw materials, it is mandatory
to take into account possible allergological and other risks from the use of medicinal plants as
ingredients of herbal preparations and phytonutrients in the composition of specialized food
products.
2. Taking into account international recommendations on predictive safety assessment



Electronic library IMEDIS - TM 2017 NO:206

herbal preparations and specialized food products, a preliminary informational assessment of
the potential allergological risks of using 13 medicinal plants - promising sources of drugs and
phytonutrients for specialized food products for patients with diabetes mellitus was carried out.

3. Of the 13 most used in traditional recipe guides
of domestic medicinal plants (sources of phytonutrients) for the treatment of diabetes mellitus,
the most prognostically safest in terms of allergological and toxicological risks of specialized
food products with an optimized composition for patients with diabetes mellitus are leaves
(shoots) of blueberry.
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