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The recombinational anatomy of a mouse chromosome
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H Graber, Karl W Broman, Petko M Petkov

Abstract

Among mammals, genetic recombination occurs at highly delimited sites known as recombination
hotspots. They are typically 1-2 kb long and vary as much as a 1,000-fold or more in recombination
activity. Although much is known about the molecular details of the recombination process itself, the
factors determining the location and relative activity of hotspots are poorly understood. To further our
understanding, we have collected and mapped the locations of 5,472 crossover events along mouse
Chromosome 1 arising in 6,028 meioses of male and female reciprocal F1 hybrids of C57BL/6J and
CAST/EiJ mice. Crossovers were mapped to a minimum resolution of 225 kb, and those in the telomere-
proximal 24.7 Mb were further mapped to resolve individual hotspots. Recombination rates were
evolutionarily conserved on a regional scale, but not at the local level. There was a clear negative-
exponential relationship between the relative activity and abundance of hotspot activity classes, such
that a small number of the most active hotspots account for the majority of recombination. Females had
1.2x higher overall recombination than males did, although the sex ratio showed considerable regional
variation. Locally, entirely sex-specific hotspots were rare. The initiation of recombination at the most
active hotspot was regulated independently on the two parental chromatids, and analysis of reciprocal
crosses indicated that parental imprinting has subtle effects on recombination rates. It appears that the
regulation of mammalian recombination is a complex, dynamic process involving multiple factors
reflecting species, sex, individual variation within species, and the properties of individual hotspots.

Cpepn 603aHNLUTE reHeTUYHATa PEKOMBUHALMA Ce CYyYBa B CU/IHO pa3rpaHUYeHn MecTa, U3BECTHU
KaTo ropeLim TOYKM Ha pekomburHauusa (xotcnoTose). Te obuKHoBeHO ca abarun 1-2 kb 1 Bapupar o
1000 nbTM MM NoBeYe B aKTUBHOCTTA HA PEKOMBUHALMA. BbNpeKkn Ye ce 3Hae MHOTO 3a MONEKYNAPHUTE
AEeTanan Ha caMus NPoLec Ha pekombuHauma, paktopuTe, onpeaensaLLm MecTonos10KeHNeTo u
OTHOCMTENIHaTa aKTMBHOCT Ha XOTCNOTOBETE, ca c1abo pa3bpaHu. 3a no-406po pasbupaHe HUe
cbbpaxme u KapTorpadmpaxme MecTONONOKEHUATA Ha 5472 KPOCUHIOYBBPU MO MULLIA XPOMO30Ma 1,
Bb3HMKBALLM B 6028 MeM03M Ha MBXKKM U }KEeHCKKN peuunpodHn F1 xnbpuamn Ha C57BL/6J u CAST/Eil
MWLM IMHUW. KpocuHroyBbpuTe Baxa KapTorpadmpaHn 40 MUHUMANHA pasaennTenHa cnocobHocT ot
225 kb, a Teaun B npokcumanHute 24,7 Mb Ha Tenomepute 65xa 4ONBAHUTENHO KapTorpadupaHn go
OTAENHM XoTcnoToBe. HMBaTa Ha peKomMbMHaLMA ca eBONOLMOHHO 3aMa3eHun B PerMoHaneH mMallab, Ho
He M Ha IoKasIHO HMBO. MMa ACHa OTpMLUATeNHO-eKCNOHEHLMANHA BPb3Ka MeX Ay OTHOCUTeIHaTa
aKTMBHOCT M HpOA KacoBe XOTCNOTOBE NO aKTUBHOCT, TaKa Ye MafbK 6POI OT Ha-aKTUBHUTE
XOTCMNOTOBE NPeACTaBAABaT NO-roAsMaTa YacT OT peKoMbuHaumaTa. eHckuTe nmat 1,2 nbTh No-BUCOKa
o6La peKoMBUHALMA OT MBXKKUTE, BbMNPEKN Ye CbOTHOLLEHMETO MEXAY NOMOBETE MOKAa3Ba 3HAUYUTENHU
pernoHanHun Bapmaumm. Ha mecTHO HUBO XOTCMOTOBETE, M3LANO CBBP3AHKU C NOMA Ca PAAKOCT.
MHULMMpPAHETO Ha PEKOMBUHALMA B HAN-aKTUBHUTE XOTCNOTOBE Ce pery/inmpa HesaBUCMMO OT ABaTa
POAUTENICKM XPOMATMAA U aHAZIM3BT HA PELMMPOYHUTE KPBCTOCKKN NMOKa3Ba, Ye poaUTEeNCKUAT
UMMNPUHTUHT UMA MUHUMAEH edeKT BbpXy YecToTaTa Ha pekoMbuHauusa. M3rnexaa, ye perympaHeTo
Ha pekomburHaumATa Npu 603aNHNLN € CNOXKEH, AMHAMUYEH NPOLLEC, BKNHOYBALL, MHOXKECTBO paKTopy,



oTpasABallyM BUAa, Nosia, MHAUBUAYaHUTE BapnaLmm B paMKUTE Ha BUA0BETE U CBOICTBATa Ha
oTAeNHUTe XoTcnoToBe.
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Trans-regulation of mouse meiotic recombination hotspots by Rcrl
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Abstract

Meiotic recombination is required for the orderly segregation of chromosomes during meiosis and for
providing genetic diversity among offspring. Among mammals, as well as yeast and higher plants,
recombination preferentially occurs at highly delimited chromosomal sites 1-2 kb long known as
hotspots. Although considerable progress has been made in understanding the roles various proteins
play in carrying out the molecular events of the recombination process, relatively little is understood
about the factors controlling the location and relative activity of mammalian recombination hotspots. To
search for trans-acting factors controlling the positioning of recombination events, we compared the
locations of crossovers arising in an 8-Mb segment of a 100-Mb region of mouse Chromosome 1 (Chr 1)
when the longer region was heterozygous C57BL/6J (B6) x CAST/EiJ (CAST) and the remainder of the
genome was either similarly heterozygous or entirely homozygous B6. The lack of CAST alleles in the
remainder of the genome resulted in profound changes in hotspot activity in both females and males.
Recombination activity was lost at several hotspots; new, previously undetected hotspots appeared; and
still other hotspots remained unaffected, indicating the presence of distant trans-acting gene(s) whose
CAST allele(s) activate or suppress the activity of specific hotspots. Testing the activity of three activated
hotspots in sperm samples from individual male progeny of two genetic crosses, we identified a single
trans-acting regulator of hotspot activity, designated Rcr1, that is located in a 5.30-Mb interval (11.74-
17.04 Mb) on Chr 17. Using an Escherichia coli cloning assay to characterize the molecular products of
recombination at two of these hotspots, we found that Rcrl controls the appearance of both crossover
and noncrossover gene conversion events, indicating that it likely controls the sites of the double-strand
DNA breaks that initiate the recombination process.

MeWoTnyHaTa pekoMbrHaLMA e HeobXxoAMMa 33 NPaBU/IHOTO pPasaesiHe Ha XPOMO30OMMUTE Mo Bpeme Ha
Meli03aTa 1 3a OCUTypaBaHEe Ha reHeTUYHO pa3Hoobpasue Npu NOTOMCTBOTO. MNpu 603aMHMLMTE, KAaKTO U1
NPy APOXAM N BUCLLM PacTeHUA, pEKOMBUHALMATA Ce OCbLLECTBABA NPEAMMHO Ha CTPOro OrpaHUYeHn
XPOMO30OMHM y4acTbLM C AbKMHa 1-2 kb, HapeyeHu ropelum Toukm (xoTcnoTose). Bbnpeku
3HaAYMTENIHMA HanpeabK B pa3buUpaHeTo Ha POUTE Ha Pa3INYHN NPOTEMHU B MONEKYNAPHUTE NpoLLecH
Ha peKoMbUrHaLMATa, GaKTOPUTE, KOHTPOIMPALLLM MECTOMO/IOKEHMNETO M OTHOCUTE/THATA aKTUBHOCT Ha
xoTcrnoToBse npu 603aliHMUMTE, OcTaBaT c1abo usyyeHu. 3a 4a TbPCUM TPaHC-AeNCcTBaLWM GaKkTopy,
BAMAELLM HA NO3ULMOHUPAHETO Ha PEKOMBUHALMOHHU CbOUTUA, CPaBHUXME MECTOMO/OMKEHNATA Ha
KpbcTocaHu cbbutus B 8-Mb cermeHT oT 100-Mb pernoH Ha mulima xpomosoma 1 (Chr 1), koraTo no-
AbArMAT pernoH belue xeteposuroteH C57BL/6J (B6) x CAST/EiJ (CAST), a ocTaHanaTa yacT OT reHoma



6elle 1M aHaNoMMYHO XeTePO3MUToTHA, UK U3LAN0 XOMO3MroTHa B6. /luncata Ha CAST anenu 8
OCTaHasaTa YacT OT reHoOMa A0Befe A0 3HAYUTENHU NPOMEHU B aKTUBHOCTTA HA FOPELLUTE TOUYKM KaKTO
NPW }XEHCKUTE, TaKa U NPU MBXKKUTE MHAMBUAN. PeKOMOUHAUMOHHATA aKTMBHOCT belue 3arybeHa npu
HAKOJIKO XOTCNOTa, NOABMXA CE HOBW, Aocera HeHabAaaBaHM, a APYrK OCTaHaxa He3acerHaTn, KOeTo
COYM NPUCHCTBUETO HA AaNEeYHM TPAHC-gencTBaWM reHn, Ynmnto CAST anenn akTMBMPAT UKW NOTUCKAT
AKTMBHOCTTA Ha cneundUYHM ropeLLm TOYKM. Ypes nscnenBaHe Ha akTUBHOCTTA Ha TPU aKTUBUPAHHU
XOTCMOTa B CNePMEHM NPOBU OT OTAENHU MBXKKM NOTOMUM HA [iBA FEHETUYHU KPBCTOCKM,
naeHTMMUMpPaxMme eauH TPaHC-AEUCTBALL, PEryaaTop Ha akTMBHOCTTA Ha XOTCNOTOBETe, HapeyeH Rerl,
KOITO ce Hamupa B 5,30-Mb uHTepsan (11,74-17,04 Mb) Ha Chr 17. M3non3BaiKku KAOHUpaLLLa cucTema
Ha Escherichia coli 3a xapakTepu3aunpaHe Ha MONEKYNAPHUTE NPOAYKTU HA PEKOMBMHAUMATA NpU ABe OT
Te3M ropeLm TOUYKM, YCTaHOBMXME, Ye Rcrl KOHTpOAUpa NoaABaTa KaKTo Ha KPOCMHIOYBbPYU (peLmnpoyHa
0bmsaHa Ha [JHK), Taka 1 Ha egHONOCOYHUA TPaHChEP HA reHeTUYHa MHPopPMaLMA (TfeHHU KOHBepCUn),
KOETO MOKa3Ba, Ye BEPOATHO PeryimMpa MecTata Ha ABOMHO-BEPUNKHM CKbCBaHMA Ha AHK, kouTo
MHULMKMPAT NpoLueca Ha peKombunHaums.

B4.3
Prdm9 controls activation of mammalian recombination hotspots

Emil D Parvanov , Petko M Petkov, Kenneth Paigen

Abstract

Mammalian meiotic recombination, which preferentially occurs at specialized sites called hotspots,
ensures the orderly segregation of meiotic chromosomes and creates genetic variation among offspring.
A locus on mouse chromosome 17, which controls activation of recombination at multiple distant
hotspots, has been mapped within a 181-kilobase interval, three of whose genes can be eliminated as
candidates. The remaining gene, Prdm9, codes for a zinc finger containing histone H3K4 trimethylase
that is expressed in early meiosis and whose deficiency results in sterility in both sexes. Mus musculus
exhibits five alleles of Prdm9; human populations exhibit two predominant alleles and multiple minor
alleles. The identification of Prdm9 as a protein regulating mammalian recombination hotspots initiates
molecular studies of this important biological control system.

MelioTuyHaTa pekoMmbunHauma npu 603atHULNTE, KOATO Ce OCbLLECTBABA NPEANUMHO B CreuMann3npaHm
y4YacTbUM, HapeyeHu ropeLm TOYKN UAKM XOTCNOTOBE, OCUTYpPABa NPaBUIHOTO pa3aeniaHe Ha
MEeNOTUYHMTE XPOMO30OMM M Cb34aBa FeHETUYHO pa3Hoobpasme NpM NOTOMCTBOTO. JIOKYC Ha MULLIA
XpOMo30Ma 17, KOMTO KOHTPO/INPa aKTUBMPAHETO Ha PeKOMBUHaLMATA NPU MHOXECTBO OTAa/IeYeH
ropeLm TO4YKM, e KapTorpadupaH B pamKMTe Ha MHTepBan oT 181 Knnobasm, KaTo TpU OT reHNTE B TO3U
WMHTepBas MoraT Aa 6bAaT U3KA0YEHM KaTo KaHanaati. OctaHanmaT red, Prdm9, kogmpa xuctoH H3K4
TPUMETMNA33a, CbAbPKALLA LMHKOBM NPBCTU, KOATO CE EKCNPECcMpa B PaHHMA CTaAMN HA Melio3a U YMATO
aeduumt Boagm fo 6esnnogue v npu geata nona. Buabt Mus musculus nputexkasa net anena Ha Prdm9,
[OKaTo YOBELLUKMTE NonynaLmnmn nokassaT ABa npeobnaaaBaliyn anena u MHOXECTBO BTOPOCTENEHHU.



NaoeHTudmumpaHeTo Ha Prdm9 KaTo NpoTenH, peryavpaly ropewmte TO4KM Ha peKombuHauma npm
603altHMLMTE, NOCTaBA HAYaI0TO Ha MONEKYNAPHM U3CNe[BaHUA Ha Ta3n BaXKHA BMONOIMYHA KOHTPOJIHA
cuctema.
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The Meiotic Recombination Activator PRDM9 Trimethylates Both H3K36 and H3K4 at Recombination
Hotspots In Vivo

Natalie R Powers, Emil D Parvanov, Christopher L Baker, Michael Walker, Petko M Petkov, Kenneth
Paigen

Abstract

In many mammals, including humans and mice, the zinc finger histone methyltransferase PRDM9
performs the first step in meiotic recombination by specifying the locations of hotspots, the sites of
genetic recombination. PRDM9 binds to DNA at hotspots through its zinc finger domain and activates
recombination by trimethylating histone H3K4 on adjacent nucleosomes through its PR/SET domain.
Recently, the isolated PR/SET domain of PRDM9 was shown capable of also trimethylating H3K36 in
vitro, raising the question of whether this reaction occurs in vivo during meiosis, and if so, what its
function might be. Here, we show that full-length PRDMS does trimethylate H3K36 in vivo in mouse
spermatocytes. Levels of H3K4me3 and H3K36me3 are highly correlated at hotspots, but mutually
exclusive elsewhere. In vitro, we find that although PRDM9 trimethylates H3K36 much more slowly than
it does H3K4, PRDM9 is capable of placing both marks on the same histone molecules. In accord with
these results, we also show that PRDM9 can trimethylate both K4 and K36 on the same nucleosomes in
vivo, but the ratio of K4me3/K36me3 is much higher for the pair of nucleosomes adjacent to the PRDM9
binding site compared to the next pair further away. Importantly, H3K4me3/H3K36me3-double-positive
nucleosomes occur only in regions of recombination: hotspots and the pseudoautosomal (PAR) region of
the sex chromosomes. These double-positive nucleosomes are dramatically reduced when PRDM9 is
absent, showing that this signature is PRDM9-dependent at hotspots; the residual double-positive
nucleosomes most likely come from the PRDM9-independent PAR. These results, together with the fact
that PRDMS is the only known mammalian histone methyltransferase with both H3K4 and H3K36
trimethylation activity, suggest that trimethylation of H3K36 plays an important role in the
recombination process. Given the known requirement of H3K36me3 for double strand break repair by
homologous recombination in somatic cells, we suggest that it may play the same role in meiosis.

Mpy MHOro 603aliHULM, BKAIOUYUTENHO XOPA U MULLKK, CbAbprKaLLaTa LMHKOBM NPBCTU XUCTOH
meTuntpaHcoepasa PRDMI ocurypsasa nbpBaTta CTbNKa B MeAOTUYHATa peKoMb1HaLmMA, KaTo onpeaens
MECTOMONOKEHMATA Ha FOpeLLUTE TOYKM (XOTCNOTOBE) — yYacTbLMTE Ha reHEeTMYHA peKoMBUHaLUMS.
PRDMO ce cBbp3Ba ¢ JHK B xO0TCnoTOBETE YUpe3 CBOUTE LLMHKOBU NPBCTU U aKTUBUPA PEKOMDBUHALMATA
ypes TpUmeTHuAnpaHe Ha xuctoHa H3K4 Bbpxy cbceaHN HyKneo3omm nocpeactsom csoa PR/SET
AoMmeiH. Hackopo b6elle nokasaHo, Ye usonmpaHmat PR/SET gomeitH Ha PRDM9 moske cblio aa
TpumeTtunmpa H3K36 in vitro, KoeTo nosaura BbnNpoca Aa/in Ta3m peakuma ce oCbLLeCTBABA in Vivo No
BpemMe Ha Meio3aTa M Kakea bu bmna HelHaTa GyHKUMA, aKo e TaKa. TyK AeMOHCTpMpamMe, Ye Nb/iHaTa



¢dopma Ha PRDM9 HanctuHa TpumeTtuamnpa H3K36 in vivo B muwm cnepmatountm. Hueata Ha H3K4me3 u
H3K36me3 ca cmaHo KopenmpaHu B 30HUTE HA XOTCNOTOBE, HO B3aMMHO M3K/IOYBALLM Ce Ha ApYyru
mecrTa. In vitro yctaHoBuxme, Ye makap PRDM9 aa TpumeTtunmpa H3K36 mHoro no-6aBHo B cpaBHEHME C
H3K4, Toih e cnocobeH ga nocTasm M ABaTa MapKepa BbpPXy e4AHU U CbLUM XMCTOHOBU MOJIEKYIN. B
CbOTBETCTBME C TE3U PE3YATATH, CbLLO NOKasBame, 4e PRDMIY moxke aa TpumeTmanpa Kakto K4, Taka m
K36 BbpXy €4HU 1 CbLLM HYKIe030MM in Vivo, HO CboTHoLWeHKeTo K4me3/K36me3 e MHOTo No-BMCOKO 3a
[ABOMKATA HYKNEO30MM, CbCeHM HA MACTOTO Ha cBbp3BaHe Ha PRDMY, B cpaBHeHMe CbC ciegBallata
[BOKa no-aaney. BaKHo e, Ye HyKneo3omuTte, ABOMHO NoNOKUTeNHU 3a H3KAme3/H3K36me3, ce
CpeLaT camo B PETMOHMN HA PEKOMBMHALMA: rOpeLLmMTe TOYKKN U NCeBa0ayTocOMHUA pernoH (PAR) Ha
NnosI0BUTE XPOMO30MMU. Te3n ABOINHO NONOKUTENHWN HYKNEO30MM Ca APaMaTUYHO HaManeHU Npu
oTcbeTBMe Ha PRDM9, KoeTo nokasBa, Ye Tesn moamduKkaumm ca 3asmcummn ot PRDM9 B xoTcnoTtoseTe;
NPUCHCTBMETO HA ABOIAHO NONOXKUTENHM HYKIE€030MM B OTCbCTBME HAa PRDM9 Hail-BepoAaTHO nagat ot
PAR, KoliTo e He3aBucum oT PRDMO. Tesn pesynTtatu, 3aegHo ¢ ¢pakTa, ye PRDM9 e eanHcTBEHaTa
M3BECTHA XMCTOH MeTUATPaHcdepasa npu 603aHNLMTE, MPUTEXKABALLLA aKTUBHOCT KaKTo 3a H3K4, Taka u
3a H3K36 TpumeTnnauyma, npegnonarat, ye TpumeTunmpaneTo Ha H3K36 nrpae BaxHa poasa B npoueca
Ha pekombuHaumA. KaTo ce Mma npeasua M3BECTHOTO M3NCKBaHe 3a H3K36me3 npu nonpaeKa Ha
OBOMHOBEPUKHM CKBCBAHMA YPE3 XOMOJIOKHA PEKOMOUHALMA B COMATUYHUM KNETKK, Npeanonarame, ye
Ta3n MapKUPOBKaA MOXe Aa U3MbJIHABA CbLyaTa POaA M N0 BpeEME Ha Melio3a.

B4.5

PRDMB9 interactions with other proteins provide a link between recombination hotspots and the
chromosomal axis in meiosis

Emil D Parvanov, Hui Tian, Timothy Billings, Ruth L Saxl, Catrina Spruce, Rakesh Aithal, Lumir Krejci,
Kenneth Paigen, Petko M Petkov

Abstract

In mammals, meiotic recombination occurs at 1- to 2-kb genomic regions termed hotspots, whose
positions and activities are determined by PRDM9, a DNA-binding histone methyltransferase. We show
that the KRAB domain of PRDM9 forms complexes with additional proteins to allow hotspots to proceed
into the next phase of recombination. By a combination of yeast-two hybrid assay, in vitro binding, and
coimmunoprecipitation from mouse spermatocytes, we identified four proteins that directly interact
with PRDM9's KRAB domain, namely CXXC1, EWSR1, EHMT2, and CDYL. These proteins are coexpressed
in spermatocytes at the early stages of meiotic prophase I, the limited period when PRDM?9 is expressed.
We also detected association of PRDM9-bound complexes with the meiotic cohesin REC8 and the
synaptonemal complex proteins SYCP3 and SYCP1. Our results suggest a model in which PRDM9-bound
hotspot DNA is brought to the chromosomal axis by the action of these proteins, ensuring the proper
chromatin and spatial environment for subsequent recombination events.



Mpun 603aliHMUNTE MeOTUYHATa PeKOMBUHaLMA ce cy4Ba B reHOMHM pernoHmn oT 1 o 2 kb, HapeueHu
ropeLLn TOYKM MAN oLe XOTCNOTOBE, YUNTO NO3NLMKN U AKTUBHOCT ce onpeaenat ot PRDM9, AHK-
CBbP3BaLLA XMCTOH MmeTunTpaHchepasa. Hne nokassame, 4e KRAB gomenHbT Ha PRDM9 obpasysa
KOMMJIEKCU C AONBJIHUTE/THU NPOTEMHM, 3@ @ NO3BOAN HA rOpeLLmTe TOUYKM A3 NPEMUHAT KbM
cneppBallaTa gasa Ha pekombuHauma. Ypes KomburHauma oT APOXKAEB ABY-XMOPUAEH aHanus, in vitro
CBbP3BaHE U KOMMYHOMPELMIUTALUMA OT MULLIM CNEPMATOLUTHU, HUE NAEHTUPULMPAXME YeTUPHU
npoTenHa, KOUTo ANpPeKTHO B3anmogencreaT ¢ KRAB gomeliHa Ha PRDMY, a umeHHo CXXC1, EWSR1,
EHMT2 u CDYL. Te3n npoTenmHu ce KOeKCnpecmpar B CNepMaToOLUTUTE B PAHHUTE eTanu Ha MenoTUYHaTa
npodasa |, orpaHMuYeHMAT nepmoa, KoraTo ce ekcnpecmupa PRDM9. Hue cblyo TaKa OTKpuxme
acouumpaHe Ha PRDM9-cBbp3aHn KOMMNIEKCU € MenoTUYHMA KoxesnH REC8 n cuHanToHemanHute
KomnieKkcHu npotenHn SYCP3 1 SYCP1. HawuTte pesyntaTn npeanonarat MoAes, npy KOMTo cBbp3aHaTa
¢ PRDM9 IHK Ha xoTcnoT ce aoBeXaa 40 XPOMO30MHaTa 0C Ype3 AeNCTBMETO Ha Te3U NPOTEUHM,
oCurypaBaliky NpaBMIHMA XPOMATKH M NPOCTPAHCTBEHA cpeja 3a nocneaBalin cbbutma Ha
pekomMbUHaums.

r7.1
Ethnopharmacological Approaches for Therapy of Jaundice: Part I.

Tewari D, Mocan A, Parvanov ED, Sah AN, Nabavi SM, Huminiecki L, Ma ZF, Lee YY, Horbanczuk
JO, Atanasov AG.

Abstract

Jaundice is a very common symptom especially in the developing countries. It is associated with several
hepatic diseases which are still major causes of death. There are many different approaches to jaundice
treatment and the growing number of ethnomedicinal studies shows the plant pharmacology as very
promising direction. Many medicinal plants are used for the treatment of jaundice, however a
comprehensive review on this subject has not been published. The use of medicinal plants in drug
discovery is highly emphasized (based on their traditional and safe uses in different folk medicine
systems from ancient times). Many sophisticated analytical techniques are emerging in the
pharmaceutical field to validate and discover new biologically active chemical entities derived from
plants. Here, we aim to classify and categorize medicinal plants relevant for the treatment of jaundice
according to their origin, geographical location, and usage. Our search included various databases like
Pubmed, ScienceDirect, Google Scholar. Keywords and phrases used for these searches included:
“jaundice,” “hyperbilirubinemia,” “serum glutamate,” “bilirubin,” “Ayurveda.” The first part of the
review focuses on the variety of medicinal plant used for the treatment of jaundice (a total of 207
medicinal plants). In the second part, possible mechanisms of action of biologically active secondary
metabolites of plants from five families for jaundice treatment are discussed.

MbATeHMuaTa e MHOMo YecTo CpeLlaH CUMIMTOM, ocobeHo B pa3BuMBalLLUTeE ce CTpPaHU. TA e cBbp3aHa C
HAKOJIKO l-IepHOLI,[I)O6Hl/1 3a6OJ'IFIBaHMﬂ, KOWUTO BCe OoLlle Ca OCHOBHU NPUYNHUN 3@ CMBPTHOCT. C'le.I,ECTByBaT
MHOIO pa3/indyHM Nnoaxoau 3a 1Ie4eHUETO Ha XKbATEHULA, @ HAPACTBALWMNAT 6p0ﬁ €THOMEOUNLUNHCKHN
n3cnengBaHnA Co4n pactuTeIHaTa d)apMaKO/'IOFMFI KaTO MHOTO nepcrnekTMBHO HanpasneHue. MHoro
neyebHu pPacTteHnAa ce n3non3BaTt 3a JieYeHUe Ha Kb/ITeEHWUQa, HO BCe OLlEe He € I'Iy6J'IMKYBaH BCeobxBaTeH



npernej Ha Tasun Tema. MI3non3BaHeTo Ha 1Ie4ebHM pacTeHNA NPU OTKPMBAHETO Ha HOBM 1IeKApPCTBa ce
noayepTtaBa CUMHO (Bb3 OCHOBA Ha TAXHATA TPaAMLUMOHHA U be3sonacHa ynoTpeba B pasiMyHN cucTeEMU
Ha HapoaHaTa MmeAuLMHA OT APeBHU BpeMeHa). Bbe dapmalieBTMYHaTa 061acT ce noABABaT BCe No-
CNOXHW aHA/IMTUYHU TEXHUKM 33 BaAnAMpPaHe N OTKPMBaAHE Ha HOBU BMONOTMYHO aKTUBHU XUMUYHU
CbeaMHEHUA, NOJIYYEHN OT pacTeHuA. TyK HMe ce CTpeMUM da Knacuduumpame n Kateropmsmpame
NleyebHM pacTeHms, NoAXoAALLIN 33 JIeYeHME Ha KbATEHULA, croped, TAXHOTO NOTEK/0, reorpadcko
MecTononoXeHune 1 ynotpeba. HalweTo TbpceHe BKAOYBA pa3inyHu 6asmn gaHHKM KaTo Pubmed,
ScienceDirect, Google Scholar. U3nonssaHuTe KNouoBM Aymn 1 Gpasm BKAOYBAXA: ,KbATEHULA”,
,XunepouanpybnuHemmnsa”, ,,cepymer rnytamat”, ,omnmpyoun”, ,, Aropseaa”. MbpBaTa YacT Ha npernega
ce doKycupa Bbpxy pasHOO6pasmneTo OT IeuebHM pPacTeHUSA, U3NOA3BAHU 3a JIEYEHME HA KbATEHMLA
(0buo 207 neyebHn pacteHuna). BbB BTopaTa YacT ce 06ChbXKAaT Bb3IMOXKHUTE MEXaHM3MWN Ha AelicTBMe
Ha 6MO/IOrMYHO aKTUBHUTE BTOPUYHM METAbOIMTU Ha PacTeHUA OT NeT CEMENCTBa 3a JIeYEHMNE Ha
KbATEHMUA.

r7.2

Ethnopharmacological Approaches for Therapy of Jaundice: Part Il. Highly Used Plant Species from
Acanthaceae, Euphorbiaceae, Asteraceae, Combretaceae, and Fabaceae Families.

Tewari D, Mocan A, Parvanov ED, Sah AN, Nabavi SM, Huminiecki L, Ma ZF, Lee YY, Horbanczuk
JO, Atanasov AG.

Abstract

In many developing countries, jaundice is the common symptom of hepatic diseases which are a major
cause of mortality. The use of natural product-based therapies is very popular for such hepatic
disorders. A great number of medicinal plants have been utilized for this purpose and some facilitated
the discovery of active compounds which helped the development of new synthetic drugs against
jaundice. However, more epidemiological studies and clinical trials are required for the practical
implementation of the plant pharmacotherapy of jaundice. The focus of this second part of our review is
on several of the most prominent plants used against jaundice identified in the analysis performed in
the first part of the review viz. Andrographis paniculata (Burm.f.) Nees, Silybum marianum (L.) Gaertn.,
Terminalia chebula Retz., Glycyrrhiza glabra L. and some species of genus Phyllanthus. Furthermore, we
discuss their physiological effects, biologically active ingredients, and the potential mechanisms of
action. Some of the most important active ingredients were silybin (also recommended by German
commission), phyllanthin and andrographolide, whose action leads to bilirubin reduction and
normalization of the levels of relevant serum enzymes indicative for the pathophysiological status of the
liver.

B MHOro pa3BMBaLLM Ce CTPAHW KbATEHML,ATA € YECTO CPeLLaH CUMNTOM Ha YepHOoAPOo6HKU 3abonAaBaHMsS,
KOWTO Ca OCHOBHA MPMYMHA 32 CMbPTHOCT. M3N0A3BaHETO Ha Tepanuu, 6asmMpaHK Ha NPUPOLAHM
NPOAYKTU, € MHOTO NOMyAAPHO NPV Taknea YepHoApo6HM pascTpoicTea. Fonam 6poit neyebHu
pacTeHuWs ca M3MOI3BaHM 33 Ta3M LieJ1, @ HAKOW OT TAX Ca CMOMOTHA/IN 33 OTKPUBAHETO HA aKTUBHU
CbeAMHEHWA, KOUTO Ca AONPUHECAN 3a pa3paboTBaHETO Ha HOBM CUHTETMYHM IeKAapPCTBa cpeLLy
XKbATEHUUA. BbnpeKkn ToBa, ca HEObX0ANMM OLLLE eNUAEMMNONOTUYHN U3CNEABAHUA U KIMHUYHN
N3MWUTaHUA 33 NPAKTUYECKOTO NpUaaraHe Ha pacTuTenHaTa papmaKkoTepanua Npu KbaATeHMLA.



®oKyCbT Ha BTOPATA YacT HA HAWKA Npernes e Bbpxy HAKOM OT Hali-U3BECTHUTE PACTEHUSA, U3MNON3BAHM
cpeLLy XbATeHuua, NAEHTUPULMpPaHM B aHaNN3a, NPOBELEH B NbpBaTa YacT Ha U3C/ieABaHETo, a
umeHHo: Andrographis paniculata (Burm.f.) Nees, Silybum marianum (L.) Gaertn., Terminalia chebula
Retz., Glycyrrhiza glabra L. n Hakou Bugose ot poga Phyllanthus. OcseH ToBa, pasrnerkgame TexHUTE
dusmnonornyHmn epekTn, BUONOrMYHO aKTUBHU CbCTAaBKM M NOTEHUMATHU MEXaHM3MM Ha AelcTBue.
HAKOM OT Hall-BaXKHUTE aKTMBHM BELLECTBA Ca CUANMOUH (NpenopbyBaH M OT HemcKkaTa Komucus),
dunnaHTUH N aHaporpadoang, YNeTo AeNCcTBUE BOAN A0 HaMasiABaHe Ha buanpybuHa n HopmanusmpaHe
Ha HWMBATA HA CBbP3aHUTE CEPYMHU EH3UMM, KOUTO MOKA3BaAT NATONOrMYHOTO CbCTOSHME Ha YepPHUA
Apob.

r7.3
Ethnopharmacological Applications Targeting Alcohol Abuse: Overview and Outlook.

Singh L, Joshi T, Tewari D, Echeverria J, Mocan A, Sah AN, Parvanov E, Tzvetkov NT, Ma ZF, Lee
YY, Poznanski P, Huminiecki L, Sacharczuk M, Jozwik A, Horbanczuk JO, Feder-Kubis J, Atanasov
AG.

Abstract

Excessive alcohol consumption is the cause of several diseases and thus is of a major concern for society.
Worldwide alcohol consumption has increased by many folds over the past decades. This urgently calls
for intervention and relapse counteract measures. Modern pharmacological solutions induce complete
alcohol self-restraint and prevent relapse, but they have many side effects. Natural products are most
promising as they cause fewer adverse effects. Here we discuss in detail the medicinal plants used in
various traditional/folklore medicine systems for targeting alcohol abuse. We also comprehensively
describe preclinical and clinical studies done on some of these plants along with the possible
mechanisms of action.

MpeKaneHaTa KOHCYMaLLMA Ha a/IKOXO e MPUYMHA 3a peaunua 3abonaBaHMA U ciefoBaTeNHO
npeacTaBasBa ceproseH npobsiem 3a obwectsoTo. B cBeToBeH Maw,ab ynotpebaTa Ha aIkoxon ce e
YBE/IMYMNIA MHOTOKPATHO Npe3 NocaeaHuUTe aeceTnnetma. ToBa Hanara cneLHu MepKu 3a MHTepBEHLMA
W npoTusoaencTame Ha peunamsn. CbBpemeHHUTE GapMaKONOTMUYHU PeLLUeHNs NPean3BMKBAT Nb/HA
Bb34bPKAHOCT OT a/IKOXO/ U NPeAOoTBPATABAT PELUAMBU, HO MMAT MHOXKECTBO CTPAHUYHN edeKTH.
MpupoaHUTE NPOAYKTN Ca MHOIO o6eLLaBallM, Tbil KaTO NPUUYMHABAT NO-MAJIKO HEXeNaHu peaKkuun. B
Tasu cTaTMa noApobHo pasriexgame nedyebHUTE pacTeHUs, N3MNOA3BAHM B Pa3/INYHK
TPaANLMOHHM/HapOAOMELNUNHCKM cuCcTeMM 3a Bopba cbe 310ynoTpebaTta ¢ ankoxo. CbLyo Taka
npefocTasame nsvepnaTesiHa MHGOPMALMA 33 LOKIMHUYHN U KIMHWUYHM U3CNeABaHNA, NPOBEeAEeHU
BbPXY HAKOM OT TE€3M PaCTEHUS, 3aeHO C Bb3MOXKHUTE MEXAHU3MW Ha AENCTBUE.

7.4



Molecular Mechanisms Underlying Hepatocellular Carcinoma Induction by Aberrant
NRF2 Activation-Mediated Transcription Networks: Interaction of NRF2-KEAP1 Controls the Fate of
Hepatocarcinogenesis.

Haque E, Karim MR, Salam Teeli A, Smiech M, Leszczynski P, Winiarczyk D, Parvanov ED, Atanasov
AG, Taniguchi H.

Abstract

NF-E2-related factor 2 (NRF2) is a basic leucine zipper transcription factor, a master regulator of redox
homeostasis regulating a variety of genes for antioxidant and detoxification enzymes. NRF2 was,
therefore, initially thought to protect the liver from oxidative stress. Recent studies, however, have
revealed that mutations in NRF2 cause aberrant accumulation of NRF2 in the nucleus and exert the
upregulation of NRF2 target genes. Moreover, among all molecular changes in hepatocellular carcinoma
(HCC), NRF2 activation has been revealed as a more prominent pathway contributing to the progression
of precancerous lesions to malignancy. Nevertheless, how its activation leads to poor prognosis in HCC
patients remains unclear. In this review, we provide an overview of how aberrant activation of NRF2
triggers HCC development. We also summarize the emerging roles of other NRF family members in liver
cancer development.

NF-E2-cBbp3aHuaT paktop 2 (NRF2) e ocHOBEH NeMUMHOB UMNbP TPAHCKPUNUMOHEH $aKTop, raBeH
perynaTop Ha pefoKC XOMeoCTa3aTa, KOMTO KOHTPO/IMPA MHOXECTBO FeHW, CBbP3aHW C aHTUOKCUAAHTHM
N AETOKCUKMPALLM eH3nMM. MTbpBOHaYanHo ce cmaTalwe, ye NRF2 npegnassa yepHus gpob ot
OKCUAaTUBEH CTpec.

MocneaHun nscneasaHma obaye paskpuxa, ye mytaumm B NRF2 npeanssmnksat aHopmanHa
akymynauma Ha NRF2 B A4p0oTO n cBpbXxperynauma Ha Herosute uenesn reHn. OCBeH TOBa, cpes, BCUYKK
MOJIEKY/IAPHU MPOMEHW Npu XenaTouenynapeH kapunHom (HCC), aktnsaumaTa Ha NRF2 ce okasBa no-
3HAYMM MbT, LONPMHACALL 33 NPOrpecusTa Ha NpeapPaKoBU 1E3UN B 3/10KaYECTBEHU GoOpMU.

Bbnpeku ToBa, MEXaHU3MBT, Ype3 KOMTO akTuBaLmATa Ha NRF2 Boau 40 /ol NporHos npu
nauneHTn c HCC, octaBa HesAceH. B To3u npernes npeacraBame o6l aHaNM3 HA TOBA Kak aHOPMasiHaTa
akTMBaums Ha NRF2 npeaunssuksa passutne Ha HCC. CbLyo Taka 0606w,aBame HapacTBallaTa possa Ha
apyru yneHose ot cemeincteoto NRF B pa3BuTHETO Ha YepHoZobeH pak.

7.5

Medical and Health-Related Misinformation on Social Media: Bibliometric Study of the Scientific
Literature.

Yeung AWK, Tosevska A, Klager E, Eibensteiner F, Tsagkaris C, Parvanov ED, Nawaz FA, Volkl
Kernstock S, Schaden E, Kletecka-Pulker M, Willschke H, Atanasov AG.

Abstract

Background: Social media has been extensively used for the communication of health-related
information and consecutively for the potential spread of medical misinformation. Conventional
systematic reviews have been published on this topic to identify original articles and to summarize their
methodological approaches and themes. A bibliometric study could complement their findings, for



instance, by evaluating the geographical distribution of the publications and determining if they were
well cited and disseminated in high-impact journals.

Objective: The aim of this study was to perform a bibliometric analysis of the current literature to
discover the prevalent trends and topics related to medical misinformation on social media.

Methods: The Web of Science Core Collection electronic database was accessed to identify relevant
papers with the following search string: ALL=(misinformati* OR "wrong informati*" OR disinformati* OR
"misleading informati*" OR "fake news*") AND ALL=(medic* OR illness* OR disease* OR health* OR
pharma* OR drug* OR therap*) AND ALL=("social media*" OR Facebook* OR Twitter* OR Instagram* OR
YouTube* OR Weibo* OR Whatsapp* OR Reddit* OR TikTok* OR WeChat*). Full records were exported
to a bibliometric software, VOSviewer, to link bibliographic information with citation data. Term and
keyword maps were created to illustrate recurring terms and keywords.

Results: Based on an analysis of 529 papers on medical and health-related misinformation on social
media, we found that the most popularly investigated social media platforms were Twitter (n=90),
YouTube (n=67), and Facebook (n=57). Articles targeting these 3 platforms had higher citations per
paper (>13.7) than articles covering other social media platforms (Instagram, Weibo, WhatsApp, Reddit,
and WecChat; citations per paper <8.7). Moreover, social media platform-specific papers accounted for
44.1% (233/529) of all identified publications. Investigations on these platforms had different foci.
Twitter-based research explored cyberchondria and hypochondriasis, YouTube-based research explored
tobacco smoking, and Facebook-based research studied vaccine hesitancy related to autism. COVID-19
was a common topic investigated across all platforms. Overall, the United States contributed to half of
all identified papers, and 80% of the top 10 most productive institutions were based in this country. The
identified papers were mostly published in journals of the categories public environmental and
occupational health, communication, health care sciences services, medical informatics, and medicine
general internal, with the top journal being the Journal of Medical Internet Research.

Conclusions: There is a significant platform-specific topic preference for social media investigations on
medical misinformation. With a large population of internet users from China, it may be reasonably
expected that Weibo, WeChat, and TikTok (and its Chinese version Douyin) would be more investigated
in future studies. Currently, these platforms present research gaps that leave their usage and
information dissemination warranting further evaluation. Future studies should also include social
platforms targeting non-English users to provide a wider global perspective.

BbBepgeHue: CouManHUTe MPEXKM Ce M3N03BaT MACOBO 33 Pa3nNpOCTPaHeHWe Ha 34paBHa MHbopMaLKs,
a cnefoBaTesHO M 3a MOTEHLMANHOTO Pa3npoCTpaHABaHe Ha MeauUMHCKa Ae3uHpopmaLms.
My6anKkyBaHu ca peamua cMcTeMaTMYHM Nperieamn no Temara, Lenawm naeHTuounumpaHe Ha
OPUIMHANHKW U3cnenBaHnA U 0606w aBaHe Ha MeToauUTe UM U GOKYCHU TeMU. BUBAMOMETPUYHOTO
nscnefBaHe MOXe Aa AOMb/IHW Te3M HaXOAKU, HaNnpPUMep, Ypes OLEHKa Ha reorpadckoTo
pasnpeaeneHve Ha NybanKaumuTe U onpeaensHe ganu Te ca jobpe LMTUpaHu 1 Nyb6MKyBaHW B
CMWCAHMA C BUCOK MMMAKT GaKTOp.

LUen: LlenTa Ha HacToAWOTO U3cneaBaHe belle ga ce U3BbpLIM BUBAMOMETPUYEH aHaANN3 Ha
CbBpeMeHHaTa finTepatypa, 3a Aa ce uaeHTuduumpaT npeobnagasallmTe TeHASHUUN U TEMU, CBbP3aHK
C MeAMUMHCKaTa Ae3vHGopMaLmMa B COLMANHUTE MPEXKMN.



MeTtogu: 3a naeHTUPUUMpPaHe Ha peieBaHTHM CTaTuM belle M3MNo/i3BaHa eNeKTpoHHaTa 6a3a gaHHM
Web of Science Core Collection cbc cnegHata TbpcoBa CTPUHT:

ALL=(misinformati* OR "wrong informati*" OR disinformati* OR "misleading informati*" OR "fake
news*") AND ALL=(medic* OR illness* OR disease* OR health* OR pharma* OR drug* OR therap*) AND
ALL=("social media*" OR Facebook* OR Twitter* OR Instagram* OR YouTube* OR Weibo* OR
Whatsapp* OR Reddit* OR TikTok* OR WeChat*).

MbAHUTE 3anncK 6axa ekcnopTMpaHu B 6ubanomeTpuyHmusa codpTyep VOSviewer 3a cBbp3BaHe Ha
6ubnmorpadpckata MHGopMauma ¢ AaHHM 3a LMTUpPaHe. bAxa Cb3aaAeHN TEPMUHHU U KIOYOBU AyMU
KapTW, UIOCTPUPALLY NOBTAPALM CE TEPMUHM U K/THOUOBU AYMMU.

Pe3synrtatu: Ha 6a3aTa Ha aHanu3 Ha 529 cTaTmM OTHOCHO MeAMLMHCKA M 34paBHa Ae3nHbopmaums B
CcouManHUTE MPEKM YCTaHOBUXME, Ye Hali-uscneaBaHute naatpopmm 6axa Twitter (n=90), YouTube
(n=67) u Facebook (n=57). Ctatuute, GoKycnpaHu BbpXy Te3N TP Naatdopmm, MMaxa No-BUCOK Bpoi
UMTUPaHKUA Ha cTaTuA (>13.7) B cpaBHeHMe ¢ Te3un 3a apyru nnatdopmu (Instagram, Weibo, WhatsApp,
Reddit u WeChat; <8.7 umMtnpaHus Ha ctatna). OcseH ToBa, 44.1% (233/529) oT BCUYKK
naeHTMouumpanm nybamkaumm 6axa cneundryHU 3a onpesesieHn COUMANHN MPEXKM.

N3cneaBaHuATa BbpXy pasiMyHuUTe NaathopmMm nmaxa pasindHm Gpokycu:

Twitter — nscnegsaHe Ha KMBepxoHAPUA U XMNOXOHAPUA

YouTube — nscnegsaHe Ha THOTHOHOMYLWEHETO

Facebook — n3cnensaHe Ha BakCMHaNHATa HEPELIUTENHOCT, CBbP3aHa C ayTU3bm

COVID-19 6ewwe obuia Tema 3a BCUYKM Nnatbopmu.

CALL nonpuHecoxa ¢ 50% oT BcuukM nybamKaumu, kKato 80% ot Ton 10 Hal-NPOAYKTUBHU UHCTUTYLLUU
6sxa 6asmpaHu Tam. MybanKaLmmTe Hall-4ecTo ce NoABABAXa B CMMCAHWUSA OT KaTeropuure:

obliecTBeHO 34paBe U TpyaoBa MeauumHa

KOMYHMKaLUU

3A4paBHU HayKK 1 yCayru

MeANUMHCKa MHPOpPMaTUKa

06bwa BbTpewHa megmunHa

Han-uspasaHoTo cnucaHume 6ele Journal of Medical Internet Research.

3akntoueHus: ColuecTByBa AicHa NiaTdopmMeHo-cneuuduyHa npeanoYnTaHoCcT Npu n3cneaBaHmATa Ha
MeanUMHCKa ge3nHdopmaLlma B counanHute mpexku. C ornes Ha orpomHata notpebutencka 6asa ot
Kutai, morke aa ce oyakea Weibo, WeChat u TikTok (4 HerosaTa KuTalicka Bepcua Douyin) ga 6baat no-
uscnensaHu B 6baeule. B momeHTa Te3un nnathpopmmn npeacTasaT AUMNCBaLLM UscaeaosaTenckn obnacru,

KOUTO U3UCKBAT I'IO-3aﬂ,'b/'|60‘-IEH aHanu3. bvgewmTe nscneaBaHua 6u1xa mornu Aa BKNKOYaT U
I'I/'IaTd)OpMM, HaCo4YeHU KbM HEAHI/NTOE3NYHU I'IOTpe6VITe/'IM, 3a Aa ce ocurypum no-rnobanHa nepcnekTuea.



7.6
Research on Digital Technology Use in Cardiology: Bibliometric Analysis.

Yeung AWK, Kulnik ST, Parvanov ED, Fassl A, Eibensteiner F, Volkl-Kernstock S, Kletecka-Pulker M,
Crutzen R, Gutenberg J, Hoéppchen I, Niebauer J, Smeddinck JD, Willschke H, Atanasov AG.

Abstract

Background: Digital technology uses in cardiology have become a popular research focus in recent years.
However, there has been no published bibliometric report that analyzed the corresponding academic
literature in order to derive key publishing trends and characteristics of this scientific area.

Objective: We used a bibliometric approach to identify and analyze the academic literature on digital
technology uses in cardiology, and to unveil popular research topics, key authors, institutions, countries,
and journals. We further captured the cardiovascular conditions and diagnostic tools most commonly
investigated within this field.

Methods: The Web of Science electronic database was queried to identify relevant papers on digital
technology uses in cardiology. Publication and citation data were acquired directly from the database.
Complete bibliographic data were exported to VOSviewer, a dedicated bibliometric software package,
and related to the semantic content of titles, abstracts, and keywords. A term map was constructed for
findings visualization.

Results: The analysis was based on data from 12,529 papers. Of the top 5 most productive institutions, 4
were based in the United States. The United States was the most productive country (4224/12,529,
33.7%), followed by United Kingdom (1136/12,529, 9.1%), Germany (1067/12,529, 8.5%), China
(682/12,529, 5.4%), and Italy (622/12,529, 5.0%). Cardiovascular diseases that had been frequently
investigated included hypertension (152/12,529, 1.2%), atrial fibrillation (122/12,529, 1.0%),
atherosclerosis (116/12,529, 0.9%), heart failure (106/12,529, 0.8%), and arterial stiffness (80/12,529,
0.6%). Recurring modalities were electrocardiography (170/12,529, 1.4%), angiography (127/12,529,
1.0%), echocardiography (127/12,529, 1.0%), digital subtraction angiography (111/12,529, 0.9%), and
photoplethysmography (80/12,529, 0.6%). For a literature subset on smartphone apps and wearable
devices, the Journal of Medical Internet Research (20/632, 3.2%) and other JMIR portfolio journals
(51/632, 8.0%) were the major publishing venues.

Conclusions: Digital technology uses in cardiology target physicians, patients, and the general public.
Their functions range from assisting diagnosis, recording cardiovascular parameters, and patient
education, to teaching laypersons about cardiopulmonary resuscitation. This field already has had a
great impact in health care, and we anticipate continued growth.

BbBeaeHue: N3non3BaHETO HAa AUTUTA/IHU TEXHOIOTUN B KapanonornAata ce npeBbpHa B nonynapeH
d)OKyC Ha n3cnensaHuA npe3 nocnegHnte roaonHNn. B'bl'lpeKM TOBa, BCe OLle HAMa I'Iyﬁfll/IKVBaHVI
6M6I'II/IOMETpVI‘-IHI/I dHa/IM31N Ha CbOTBETHATA aKageMUYHA IUTEPATYpPa, KOUTO Oa PA3KPUAT OCHOBHUTE
TeHAEHUNN N XapPaKTEPUCTUKHN B Ta3N Hay4YHa obnacr.



Uen: M3nonssaxme 6MbaMomeTpmyeH noaxog, 3a 4a naeHTMbmunpame 1 aHanmMMpame akagemmyHaTa
NMTepaTypa 3a NPUNONKEHNETO Ha AUIMTASIHU TEXHOIOTUN B KapAMOIOT1ATa, KaTo pasKpuxme
NonNynspHN N3cnenoBaTeNICKM TEMU, KNHOYOBU aBTOPU, MHCTUTYLLUN, AbPXKaBU N CNUCAHUSA.
JonbnHutenHo onpegennxme Han-nscnenBaHuTe CbpLAeYHO-CbA0BM 3a601ABaHUA U UATHOCTUYHM
WMHCTPYMEHTU B Tasn obnacT.

MeTtogu: 3a naeHTUGUUMpPaHe Ha peneBaHTHM NybanMKaumm belle n3non3saHa eNlekTpoHHaTa 6asa
AaHHU Web of Science. [laHHUTe 3a ny6AnKauMmUTe U LUTUPaHMATA BAxa U3BAEUYEHM AMPEKTHO oT 6a3aTa.
MbaHUTe BUBANOrpadCcKkn AaHHU BAXa eKCnopTMpaHK B cneumanmnsmpaHmna bubamomeTtpudeH coptyep
VOSviewer 1 cBbp3aHu CbC CEMAHTUYHOTO CbAbP}KaHWE Ha 3arnaBuA, pe3toMeTa U KA4YoBM gymu. 3a
BM3yaNu3auma Ha pesynTaTuTe belle cb3aaZeHa TePMUHONOTNYHA KapTa.

Pe3yntaTtu: AHanM3bT BKAOYBALWeE AaHHM oT 12 529 ny6ankaumun. Cpea Ton 5 Hal-NpoayKTUBHMU
UHCTUTYUMK, 4 6axa 6a3npanHu B CALL. Hai-akTMBHa Abprkasa 6ewe CALL, (4224/12 529, 33,7%),
nocnensaHa ot Beankobputanusa (1136/12 529, 9,1%), Fepmanuna (1067/12 529, 8,5%), Kutaii (682/12
529, 5,4%) n Utanuna (622/12 529, 5,0%).

Hain-uscnegBaHute cbpaeyHO-CbA0BM 3a001ABaHNA BK/IlOYBaXa:

XuneptoHusa (152/12 529, 1,2%)

MpeacbpaevuHa dmbpunauma (122/12 529, 1,0%)

Atepockneposa (116/12 529, 0,9%)

CbpaevHa HegocTaTbyHoCT (106/12 529, 0,8%)

ApTepuanHa TBbpaocT (80/12 529, 0,6%)

YecTo M3non3BaHMTe AMArHOCTMYHU MeToam baxa:

EnekTpoKkapauorpaduma (170/12 529, 1,4%)

AHrvnorpadus (127/12 529, 1,0%)

Exokapauorpadua (127/12 529, 1,0%)

Lindpposa cybTpaKLmoHHa aHrmorpaduma (111/12 529, 0,9%)

dotonnetnsmorpadusa (80/12 529, 0,6%)

3a NOAMHOXeCTBOTO IMTepaTypa, poKycMpaHa BbpXy CMapTHOH NPUIOKEHNA U HOCUMM YCTPOICTBA,
OCHOBHUWTE n3gatenckn mecra 6axa Journal of Medical Internet Research (20/632, 3,2%) v gpyru
cnucaHua ot noptoamoto Ha JMIR (51/632, 8,0%).

3akntoueHma: NpuaosKeHeTo Ha ANTUTaNHM TEXHONOTUM B KapAMON0rnaTa € HaCoYeHO KbM 1eKapu,

nayneHTn 1 WnNpPoKaTa O6LLI,€CTB€HOCT. Te3n TeXxHOI0rMn nmaTt pa3Hoo6pa3HM d)yHKLI,VIM —OoT
nognomaraHe Ha gnarHOCTUKaTa U 3annc Ha CbpAe4HO-CbA0BU NapaMeTpu, 40 o6pa308aHmeTo Ha



nauMeHT n 0By4YeHMETO Ha rpakgaHu 3a KapAMonyIMOHa Ha peaHMmaumsa. Tasm obnact Beve nma
3HAUYUTENTHO Bb3AENCTBME BbPXY 340aBE0Na3BaHETO, M O4AaKBaMe NPOoAb/IXKaBaLL, pacTex B bbaeLle.

r7.7
COVID-19 Rapid Antigen Tests: Bibliometric Analysis of the Scientific Literature.
Yeung AWK, Parvanov ED, Nawaz FA, Rayan RA, Kletecka-Pulker M, Willschke H, Atanasov AG.

As the COVID-19 pandemic continues to disrupt health systems worldwide, conducting Rapid Antigen
Testing (RAT) at specified intervals has become an essential part of many people's lives around the
world. We identified and analyzed the academic literature on COVID-19 RAT. The Web of Science
electronic database was queried on 6 July 2022 to find relevant publications. Publication and citation
data were retrieved directly from the database. VOSviewer, a bibliometric software, was then used to
relate these data to the semantic content from the titles, abstracts, and keywords. The analysis was
based on data from 1000 publications. The most productive authors were from Japan and the United
States, led by Dr. Koji Nakamura from Japan (n = 10, 1.0%). The most academically productive countries
were in the North America, Europe and Asia, led by the United States of America (n = 266, 26.6%).
Sensitivity (n =32, 3.2%) and specificity (n = 23, 2.3%) were among the most frequently recurring author
keywords. Regarding sampling methods, "saliva" (n = 54, 5.4%) was mentioned more frequently than
"nasal swab" (n =32, 3.2%) and "nasopharyngeal swab" (n = 22, 2.2%). Recurring scenarios that required
RAT were identified: emergency department, healthcare worker, mass screening, airport, traveler, and
workplace. Our bibliometric analysis revealed that COVID-19 RAT has been utilized in a range of studies.
RAT results were cross-checked with RT-PCR tests for sensitivity and specificity. These results are
consistent with comparable exchanges of methods, results or discussions among laboratorians, authors,
institutions and publishers in the involved countries of the world.

BbBegeHue: C npoabakaBaHeTo Ha COVID-19 naHAeMuATa M HEMHOTO Pa3pyLLUMTENIHO Bb3aencTeue
BbPXY 34paBHUTE CUCTEMM MO LLeNUA CBAT, MPOBEXKAAHETO HA 6bpP3M aHTUreHHU TecToBe (RAT) Ha
onpeaeneHn MHTepBaaM Ce NPeBbpHa B eXXeAHEeBHa NMPaKTUKA 38 MUIMOHM Xopa No CBeTa.

Metoau: geHTndnumpaxme n aHanmMsmpaxme akageMmnyHaTa aMTepaTtypa, cBbp3aHa c COVID-19 RAT.
Ha 6 tonn 2022 r. n3sbpluMXme TbpceHe B eNeKTpoHHaTa 6a3a aaHHuM Web of Science 3a HammnpaHe Ha
peneBaHTHU NybAMKaumn. [JaHHUTe 33 NY6ANKALUUTE U UUMTUPAHUATA BAXa U3BEYEHWN ANPEKTHO OT
6a3saTta. Cneg ToBa M3nonssaxme 6ubAMomeTpruHusa codptyep VOSviewer, 3a Aa CBbpIKEM TE3N SAHHU
CbC CEMAHTMYHOTO CbAbPKAHUE HA 3ar1aBUATa, Pe3loMeTaTa M KIoHOBUTE AYMM.

Pe3yntaTtu: AHanM3bT BKAOYBALWeE AaHHM oT 1000 nyb6anKaumu. Hall-npoayKTMBHUTE aBTOpM b6AxXa OT
AnoHua u CALL, Hayeno c a-p Koakun Hakamypa ot AinoHua (n = 10, 1.0%). Hali-akTuBHUTE B
aKageMuyeH NnaH abpKasu 6sxa pasnonoxkeHu B CeBepHa Amepuka, EBpona u Asua, kato CALL,
Bodelule ¢ (n =266, 26.6%).

Cpepa, Hall-4ecTo cpeLLaHuTe KAYoBM AYMM HA aBTopuTe bAaxa:

YysctBuTenHoct (n =32, 3.2%)

CneunduyHoct (n =23, 2.3%)



Mo oTHOLWeEHME Ha MeToaMTe 33 B3EMaHE Ha NPobu:

CntoHKa (n = 54, 5.4%) 6ewe cnomeHaBaHa No-4ecTo oT

HasodapuHreaneH TamnoH (n =32, 3.2%) u

HasodapuHreaneH TamnoH (n =22, 2.2%)

YecTo cpelaHn cutyaumm, nanckeawm RAT, BkatouBaxa:

HeoTnoxHa nomoLy,

MeanuMHCKN paboTHULM

MacoBu CKpuHMHrose

Netnwa

MbTHULM

PaboTHO msAcTo

3akntoueHue: Hawmsat bubamomeTtpudeH aHanms paskpu, ye COVID-19 RAT e 611 M3M0A3BaH B LLMPOK
CNeKTbp oT nscnegsaHus. Pesyntatute ot RAT ca 6uan cpasHaBaHuM ¢ RT-PCR TecTtoBe 3a onpeaensHe Ha
YyBCTBMTENIHOCT U cneunduryHocT. Tean pesynTtaT ca B CbOTBETCTBME CbC CPaBHUMM 0OBMEHN Ha MeToAM,
pes3ynTatT Uan AUCKYCUU mekay nabopatopumn, aBTopu, MHCTUTYLUU U M30aTENN B 3aCErHaTUTe CTPaHM
no ceeTa.
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Patent landscape review of non-invasive medical sensors for continuous monitoring of blood pressure
and their validation in critical care practice.

Litvinova O, Bilir A, Parvanov ED, Niebauer J, Kletecka-Pulker M, Kimberger O, Atanasov AG, Willschke H.
Abstract

Objectives

Continuous non-invasive monitoring of blood pressure is one of the main factors in ensuring the safety
of the patient’s condition in anesthesiology, intensive care, surgery, and other areas of medicine. The
purpose of this work was to analyze the current patent situation and identify directions and trends in
the application of non-invasive medical sensors for continuous blood pressure monitoring, with a focus
on clinical experience in critical care and validation thereof.

Materials and methods
The research results reflect data collected up to September 30, 2022. Patent databases, Google Scholar,
the Lens database, Pubmed, Scopus databases were used to search for patent and clinical information.



Results

An analysis of the patent landscape indicates a significant increase in interest in the development of
non-invasive devices for continuous blood pressure monitoring and their implementation in medical
practice, especially in the last 10 years. The key players in the intellectual property market are the
following companies: Cnsystems Medizintechnik; Sotera Wireless INC; Tensys Medical INC; Healthstats
Int Pte LTD; Edwards Lifesciences Corp, among others. Systematization of data from validation and
clinical studies in critical care practice on patients with various pathological conditions and ages,
including children and newborns, revealed that a number of non-invasive medical sensor technologies
are quite accurate and comparable to the “gold standard” continuous invasive blood pressure
monitoring. They are approved by the FDA for medical applications and certified according to ISO 81060-
2, 1SO 81060-3, and ISO/TS 81060-5. Unregistered and uncertified medical sensors require further
clinical trials.

Conclusion

Non-invasive medical sensors for continuous blood pressure monitoring do not replace, but
complement, existing methods of regular blood pressure measurement, and it is expected to see more
of these technologies broadly implemented in the practice in the near future.

Lenn

HenHBa3NBHMAT MOHUTOPUHI Ha KPBbBHOTO HaNATAHE B PeasiHO Bpeme € eiMH OT OCHOBHUTE aKTopu 33
rapaHTupaHe Ha 6e30nMacHOCTTa Ha MaUMeHTa B aHECTE3MO/I0TUATA, UHTEH3UBHOTO SIeYeHne, XMPYpPruaTa
n apyrn obnactm Ha meamumHata. Llenta Ha HacToswaTta paboTa Helle aa ce aHanM3Mpa NaTeHTHaTa
cUTyauma 1 ga ce uAeHTUGULNPAT HACOKUTE U TEHAEHUMNUTE B MPUIOKEHUETO Ha HEMHBA3UBHMU
MeLMLMHCKN CEH30PU 33 HENPEKBbCHAT MOHUTOPUHI HA KPBbBHOTO HanAraHe, ¢ GOKYC BbPXY KAMHUYHUA
OMUT B KPUTUYHUTE CbCTOAHUA M HEroBaTa BanMaauma.

Marepuanu u metogm

PesynTtaTute OT n3cneaBaHeTo OTpas3faBaT AaHHU, cbbpaHu Ao 30 centemBpu 2022 r. 3a TbpCceHe Ha
naTeHTHa U KIMHUYHA MHbopMaLma 6axa M3Non3BaHM NaTeHTHM 6a3u aaHHK, Google Scholar, 6asaTa
AaHHu Lens, Pubmed u Scopus.

Pesyntatn

AHaANM3bT Ha NAaTEHTHMA NeM3aXK NOKA3Ba 3HAYNTENTHO YBE/IMYEHWNE Ha MHTEPECA KbM pa3paboTBaHeTo
Ha HEMHBA3WBHU YCTPOMCTBA 3@ HEMPEKBCHAT MOHUTOPUHT HA KPbBHOTO HasAraHe u TAXHOTO
BHeApABaHE B MeAMUMHCKATa NPaKTUKa, ocobeHo npes nocnegHute 10 roguHu. KntoyoBm Mrpayum Ha
nasapa Ha MHTeneKTyanHa cobcTBeHOCT ca cnegHUTe KomnaHuu: Cnsystems Medizintechnik, Sotera
Wireless INC, Tensys Medical INC, Healthstats Int Pte LTD, Edwards Lifesciences Corp u gpyru.

CrctemaTmsmMpaHeTo Ha A4aHHM OT BaMAALMOHHN U KIMHUYHM U3CNe[BaHMA B MPaKTUKATA Ha
WHTEH3MBHOTO JIeYeHMne Npu NALMEHTH C Pa3INYHM NAaTONOTUYHN CbCTOAHMA N Bb3PaCTK, BKAKOUUTENHO
Aelua u HOBOPOAEHW, Pa3Kpw, Ye peamua TEXHONOTMM C HEMHBA3MBHM MeANLMHCKN CEH30pU ca 40CTa
TOYHM U CPAaBHUMM C ,,31aTHUA CTAHAAPT" HAa MHBA3MBHUA MOHUTOPUHI Ha KPBbBHOTO HansAraHe. Te ca
ofnob6peHn ot FDA 3a MeanuMHCKMN NPUAOKeHUA 1 cepTudnumpann cbraacHo ISO 81060-2, ISO 81060-3
1 ISO/TS 81060-5. HepeructpmupaHute 1 HecepTUbMLMPaHN MEANLNHCKN CEH30PU M3UCKBAT
OOMBAHUTENTHU KNIMHUYHU U3CNeaBaHUA.



3akntoueHune

HenHBasnsHUTE MeAUULNHCKM CEH30PU 33 HENPEKBCHAT MOHUTOPUHT Ha KPbBHOTO HansiraHe He
3aMEHAT, a AONDb/ABAT CbLLECTBYBALLUTE METOAM 3@ PEAOBHO M3MEPBAHE HA KPbBHOTO HansaraHe. O4Yakea
ce Te3n TexHoI0rMM Aa 6baaT BCe NO-LMPOKO BHEAPEHM B NPaKTMKaTa B 61M3K0 6baelue.
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Public interest in different types of masks and its relationship with pandemic and policy measures during
the COVID-19 pandemic: a study using Google Trends data.

Yeung AWK, Parvanov ED, Horbanczuk JO, Kletecka-Pulker M, Kimberger O, Willschke H, Atanasov AG.
Abstract

Google Trends data have been used to investigate various themes on online information seeking. It was
unclear if the population from different parts of the world shared the same amount of attention to
different mask types during the COVID-19 pandemic. This study aimed to reveal which types of masks
were frequently searched by the public in different countries, and evaluated if public attention to masks
could be related to mandatory policy, stringency of the policy, and transmission rate of COVID-19. By
referring to an open dataset hosted at the online database Our World in Data, the 10 countries with the
highest total number of COVID-19 cases as of 9th of February 2022 were identified. For each of these
countries, the weekly new cases per million population, reproduction rate (of COVID-19), stringency
index, and face covering policy score were computed from the raw daily data. Google Trends were
gueried to extract the relative search volume (RSV) for different types of masks from each of these
countries. Results found that Google searches for N95 masks were predominant in India, whereas
surgical masks were predominant in Russia, FFP2 masks were predominant in Spain, and cloth masks
were predominant in both France and United Kingdom. The United States, Brazil, Germany, and Turkey
had two predominant types of mask. The online searching behavior for masks markedly varied across
countries. For most of the surveyed countries, the online searching for masks peaked during the first
wave of COVID-19 pandemic before the government implemented mandatory mask wearing. The search
for masks positively correlated with the government response stringency index but not with the COVID-
19 reproduction rate or the new cases per million.

DaHHuTe ot Google Trends ca M3no0n3BaHM 3a U3c/ieABAHE HA PA3/IMYHM aCNEKTU OT OHMAH TbPCEHETO
Ha UHOopMmauus. He Belle ACHO Aann HaceNeHUETO OT Pa3IMYHM YaCTU Ha CBETA e OTAEeNAN0 eHAaKBO
BHMMAaHMeE KbM pas3nYHUTE BUAOBE Macku no speme Ha COVID-19 naHpemuaTa.

LenTa Ha ToBa npoyyBaHe b6elue ga yCTaHOBU KOW BMAOBE MAcKKu ca buam Hail-TbpceHu oT
06LLeCTBEHOCTTa B Pa3/IMYHM AbPXKABU M A OLEHN 3NN BHUMAHUETO KbM MACKUTE e CBBbP3aHO C
334bIKUTENIHUTE MEPKM, CTPOTOCTTa Ha NOANTUKUTE U CTENeHTa Ha pasnpocTpaHeHue Ha COVID-19.

Metoau:

Ypes cnpasKa ¢ 0oTBOpPEH Habop OT JaHHM, XOCTBaH B OH/1aiH 6a3ata Our World in Data, 6axa
naeHTuomumpaHm 10-Te AbprKasBu € Hali-BUCOK o6, 6poli cnydam Ha COVID-19 kbm 9 dpespyapu 2022 .
3a BCAKA OT Te3M AbprKaBu BAXa U3UUCIEHN:

ceagMnU4yHNUTE HOBU C/Zly4an Ha MUTMOH HaceleHue,



KoedMLUMEHTHT Ha Bb3anpoussexaaHe (R-umcno) Ha COVID-19,
WHAEKCHT Ha CTPOroCT Ha MepKuTe,
OLeHKaTa Ha NoAMTMKaTa 38 HOCEHEe Ha MacKMU.

Ypes Google Trends 6elle n3BneyeH oTHOCUTENHUAT 06em Ha TbpceHe (RSV) 3a pa3nnyHmn BUAOBE MACKu
BbB BCAKA OT TE3UN AbPIKaBM.

Pe3synrtatu:

N95 mackute 6sxa Hal-TbpceHn B UHANS,

XUPYPrUYecKUTE Mackn AOMUHKUpPaxa B Pycus,

FFP2 mackuTe 65xa Hali-nonynspHu B McnaHua,

NAATHEHUTE MAcKK 65xa BOAELLM KaKTO BbB PpaHUMA, Taka U BbB BesinkobputaHums.

B CALL, Bpasunua, Fepmanua n Typuma ce HabaogaBaxa Asa npeobaagasalliy TMNa Macku.

OHNalH TbPCEHETO Ha MaCKM 3HaUYUTEJTHO Ce pasndyasalle Mexay AbprkaBuTe. B noseyeTo ot
M3cne[BaHUTE CTPAHU TO AOCTUIHA MUK MO BPEME Ha MbpBaTa BbJ/iHA OT NaHAemuaTa, npeam
BbBEXKAAHETO Ha 33 b/IKUTEIHOTO HOCEHE Ha MaCKW.

CTaTUCTMYECKUAT aHa/IM3 NOKa3a, Ye TbPCEHETO Ha MACKU € NOOXKUTENHO CBbP3aHO C MHAEKCA Ha
CTPOroCT Ha MEPKUTE, HO He Kopesipa ¢ KoedbuuMeHTa Ha pasnpocTpaHeHune Ha COVID-19 nnum 6pos Ha
HOBWUTE C/ly4an Ha MUJIUOH KUTENN.

3aKknoueHue:

MpeanoynTaHMsaTa KbM Pa3NyHM BUAOBE MACKM BapMpaT 3HAYNTENHO B rnobaneH mallab, Koeto
noayepTaBa BIMAHMETO Ha KYNTYPHU, perynaTopHn n nHpopmaumoHHN GpaKkTopu. Pesyntatute nokassear,
ye CTPOrMTe MePKU CTUMYAMPAT OBLLLECTBEHOTO ThPCEHE Ha 3aLLMUTHU CPEACTBa, AOKATO AMHAaMMKaTa Ha
3apasaTa He e onpeaenau, pakTop.
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Patent analysis of digital sensors for continuous glucose monitoring.

Litvinova O, Eitenberger M, Bilir A, Yeung AWK, Parvanov ED, Mohana Sundaram A, Horbanczuk JO,
Atanasov AG, Willschke H.

Abstract

The high need for optimal diabetes management among an ever-increasing number of patients dictates
the development and implementation of new digital sensors for continuous glucose monitoring. The



purpose of this work is to systematize the global patenting trends of digital sensors for continuous
glucose monitoring and analyze their effectiveness in controlling the treatment of diabetes patients of
different ages and risk groups. The Lens database was used to build the patent landscape of sensors for
continuous glucose monitoring. Retrospective analysis showed that the patenting of sensors for
continuous glucose monitoring had positive trend over the analyzed period (2000-2022). Leading
development companies are Dexcom Inc., Abbott Diabetes Care Inc., Medtronic Minimed Inc., Roche
Diabetes Care Inc., Roche Diagnostics Operations Inc., Roche Diabetes Care Gmbh, and Ascensia
Diabetes Care Holdings Ag, among others. Since 2006, a new approach has emerged where digital
sensors are used for continuous glucose monitoring, and smartphones act as receivers for the data.
Additionally, telemedicine communication is employed to facilitate this process. This opens up new
opportunities for assessing the glycemic profile (glycemic curve information, quantitative assessment of
the duration and amplitude of glucose fluctuations, and so on), which may contribute to improved
diabetes management. A number of digital sensors for minimally invasive glucose monitoring are
patented, have received FDA approval, and have been on the market for over 10 years. Their
effectiveness in the clinic has been proven, and advantages and disadvantages have been clarified.
Digital sensors offer a non-invasive option for monitoring blood glucose levels, providing an alternative
to traditional invasive methods. This is particularly useful for patients with diabetes who require
frequent monitoring, including before and after meals, during and after exercise, and in other scenarios
where glucose levels can fluctuate. However, non-invasive glucose measurements can also benefit
patients without diabetes, such as those following a dietary treatment plan, pregnant women, and
individuals during fasting periods like Ramadan. The availability of non-invasive monitoring is especially
valuable for patients in high-risk groups and across different age ranges. New world trends have been
identified in the patenting of digital sensors for non-invasive glucose monitoring in interstitial skin fluid,
saliva, sweat, tear fluid, and exhaled air. A number of non-invasive devices have received the CE mark
approval, which confirms that the items meet European health, safety, and environmental protection
standards (TensorTip Combo-Glucometer, Cnoga Medical Ltd.; SugarBEAT, Nemaura Medical;
GlucoTrack, GlucoTrack Inc.), but are not FDA-approved yet. The above-mentioned sensors have
characteristics that make them popular in the treatment of diabetes: they do not require implantation,
do not cause an organism reaction to a foreign body, and are convenient to use. In the EU, in order to
increase clinical safety and the level of transparency about medical devices, manufacturers must obtain
certificates in accordance with Regulation (EU) 2017/745, taking into account the transition period. The
development of systems, which include digital sensors for continuous glucose monitoring, mobile
applications, and web platforms for professional analysis of glycemic control and implementation of
unified glycemic assessment principles in mobile healthcare, represent promising approaches for
controlling glycaemia in patients.

BucokaTta noTpebHOCT OT ONTUMANHO ynNpaBaeHMe Ha AnabeTa Npu NOCTOAHHO HapacTeaLy, 6poii
nauveHTV Hanara pa3paboTBaHETO M BHEAPABAHETO Ha HOBW LUMGPOBKN CEH30PU 38 HEMPEKbCHAT
MOHUTOPUHT Ha roKo3aTa. Llenta Ha HacToAwaTa paboTa e ga cuctemaTusmpa rnobanHuTe TeHAeHUUN
B MaTeHTOBAaHETO Ha LUMPOBM CEH30PU 33 HEMPEKbCHAT MOHUTOPMHT Ha I/10K03aTa M A3 aHanAu3mpa
TAXHaTa eGEeKTMBHOCT NPU KOHTPOIA Ha JIeYEHNETO Ha NauMeHTU ¢ AMabeT OT pa3InyHU Bb3PacToBK
rpynv v puckose.

MaTtepuanu n merogum:

3a usrpakaaHe Ha NaTeHTHUA NaHAgWadT Ha CeH30pUTE 3a HEMPEKbCHAT MOHMUTOPUHT Ha I1OKO3aTa
6eLwe nsnon3BaHa 6asaTta gaHHKU Lens. PeTpoCneKTMBHUAT aHa/IM3 NOKa3a, Ye NaTeHTOBAHEeTO Ha TaKMBa
CEH30pM MMa NOJIOXKUTENHA TeHAEHLMA Npe3 aHaM3npaHma nepuog, (2000-2022 r.).



Pe3yntatu:

Boaelwmte kKomnaHmm B pa3paboTkaTa ca Dexcom Inc., Abbott Diabetes Care Inc., Medtronic Minimed
Inc., Roche Diabetes Care Inc., Roche Diagnostics Operations Inc., Roche Diabetes Care

Gmbh n Ascensia Diabetes Care Holdings Ag. Ot 2006 r. ce nosBABa HOB NOAX0A4, NPW KOUTO:

undpoBUTE CEH30PU CE U3MON3BAT 33 HENPEKBCHAT MOHUTOPWHT Ha I/1I0K03aTa,
cMapTPoHUTE GYHKLMOHUPAT KaTo NPUEMHULLM Ha AaHHUTE,
TenemeanUMHCKaTa KOMYHUKaUMA yiecHsABa npoueca.

ToBa OTBapA HOBM Bb3MOXHOCTM 3a OLLEHKa Ha rMUKeMnYHuA npodun (MHGopmaums 3a rMMKeMnyHaTa
KpMBa, KONMYECTBEHA OLeHKa Ha NPOAb/IKUTENHOCTTa U aMNANTYAaTa Ha KolebaHWATa Ha roKo3aTa U
[p.), KOETO MOXKe Aa AonpuHece 3a No-406po ynpasieHne Ha guabeTa.

KnuHu4YHM acnekTtu:

Pes, MMHUMHBA3UBHU LUMGPOBU CEH30PU Ca NaTEHTOBaHK, 0406peHn oT FDA U ca Ha nasapa Hag 10
roAuHM.

EdeKTMBHOCTTa MM B KNMHWYHATA NPaKTMKa e A0Ka3aHa, KaTo ca YCTaHOBEHM NPeauMCTBa U
HeAoCTaTbLM.

HeuHBasuBHUTe LMDPOBU CEH30PU NpegaraT aATepHaTUBa Ha TPAAULMOHHUTE UHBA3UBHU METOAN,
KOeTo e 0cobeHo NosesHo 3a:

nauueHTn ¢ AMabeT, U3NCKBALLM YECT MOHUTOPUHT (Npeaum 1 cnen xpaHeHe, No Bpeme U cned dusmyecka
aKTUBHOCT),

Nvua 6es3 anabet (Hanpumep NpU AUETUYEH PEeXUM, BpeMeHHU KeHU, UK No BPeme Ha NoCT KaTo
PamagaH).

HoBM CBETOBHM TEHAEHLMM BK/IIOYBAT NaTeHTOBaHe Ha LMPPOBU CEH30PM 38 HEMHBA3UBEH MOHUTOPUHT
Ha r/1l0Ko3aTa B:

NHTEePCTULMANHA TEYHOCT Ha KoXKaTa,
C/IOHKa,

nor,

Cb/13Ha TEYHOCT,

N3OULLIAHUA Bb3aYX.

HsKon HeMHBA3MBHM YCTPOMNCTBaA Beye ca nosyunnu CE mapKuposKa (Hanpumep TensorTip Combo-
Glucometer, Cnoga Medical Ltd.; SugarBEAT, Nemaura Medical; GlucoTrack, GlucoTrack Inc.), Ho Bce
owie HAMaT ogobpeHune oT FDA. Te3n ceH30pu ca NONyAApHM Nopaau:

JIMNCA Ha HY»KAa OT UMNAAHTUPAHE,
OTCbCTBME Ha peaKLMsa Ha OpraHM3ma KbM Yy»KA0 TANO,
yaob6cTBo npu ynoTtpeba.

PerynatopHu U3nckBaHuA:
B EC npoussogutenuTe TpabBa Aa noayyat cepTudukati cbrnacHo Pernamenrt (EC) 2017/745, kato ce
B3eme npeasua NPexoaHUAT Nepuoa, 3a 4a ce NOBULWK KIMHMYHATA 6€30NacHOCT M NPO3paYyHOCTTa 3a
MeOMULMHCKUTE YCTPOMCTBA.



MepcnekTneun:
Pa3BnTMETO Ha CUCTEMM, BKAOYBALLM:

uMdpPOBM CEH30PM 3a HENPEKBCHAT MOHUTOPUHT Ha FOKO3aTa,

MOOBUTHM NPUNOKEHUSA,

yeb nnatdopmum 3a npodecroHaneH aHaAMU3 Ha FIMKEMUYHUA KOHTPOA,

npeacTasnnsa obellaBaly, NoAxo4 33 ynpaB/ieHUe Ha rMUKeMUATa NPU NaLMeHTU B YCIOBUATA HA
MOBUNHOTO 34paBeonasBaHe.



