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HacbpyaBsa uscneaBaHua, 4O6PU MPAKTUKK, MOAUTUKK, yNipaBieHne
n obpasoBaHue B o6nacTTa Ha 06LeCcTBeHOTO 34paBe. M3nn3a B 4
KHWKKM FOAULIHO Ha 6bArapCcKy U aHITMIMCKY €3UK, NyBIMKYBaHM Ha
MHTEPHET CTpaHMULLaTa Ha HauMoHaIHUA LLeHTbpP No 06LWeCcTBEHOTO
3apase aHanmsu (http://ncpha.government.bg)
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3APABE HA HACENEHWETO

HACTOALUE U BBbAELLE HA
TAPTETHUTE TEPATNN B
OHKOJIOTUATA

Cgerocaas Llenos', Mas Pagesa-Uuesa?,
Egrenu I'puropos?

1 Ynusepcumem “Ilpoch. 0-p Acen 3namapos” — Bypeac
2 Meouyuncku ynueepcumem ,,npog. 0-p Ilapacxkes Cmosi-
nog"‘-Bapna

PE3IOME

Ilepconanusupanama meouyuna nocmagu Ha4aiI0mo Ha HO8d
epa 6 aevenuemo Ha paxa. B obrnacmma na ouxonocuama
mapeemuume (npuyennume) mepanuu ce npeevpHaxa 6 Kpa-
UbebaeH KAMbK HA NePCOHANUIUPAHAMA MEOUYUHA, OA8ATIKU
Haodescoa u no0oOPAauKU pe3yimamume HA NAyueHmume,
bopewu ce ¢ pax.

Hacmosiwyama cmamusi paszenesxcoa mpanchopmupawiusi no-
MeHyual Ha npuyerHume mepanuu 8 OHKOJIO2USMd, Kamo
ce uscnedsam mexanuzmume Ha oOelicmeue, NpeouU3BUKA-
meacmeama u evaHysawume nepcnekmueu nped msx. Upes
UHMeSPUPAHEMO HA 2eHOMHO RPOQUIUpaHe, mecmeane Hd
ouomaprepu U Co8PEMEHHU MEXHOIO02UU OHKOAO3UMe MO-
eam da adanmupam Je4eHUemo KoM YHUKAIHUS MYMOPEH
npoghun Ha 8cexu nayuenn, ONMUMUSUPALIKU UAHCO8eme 3d
mepanesmuyen ycnex. Hauanomo na nepconanuzupanama
MeOUYUHA 8 OHKONO2USIMA Oeledicu NPOMSIHA HA NApaouzma-
ma, npu KOsIMo paxksm gede He ce onpeodeis eOUHCMEEHO OMm
MECMONONONCEHUEMO MY, d OM OCHOGHAMA MY 2eHemuUyHd
CMpPYKmMypa, Koemo nponpass nems KoM No-eheKkmusHu u
NO-MAJIKO MOKCUYHU Mepanuu.

KuarouoBu xymm: Obere, TapreTHN TepamuH,
OHKOJIOTHS

BbBEAEHUE

[Ipe3 nocaegHuTe AECETUNIETUS JIEUEHUETO HA paKa MpeThp-
1151 3a0€JIe)KUTEITHA TPOMSTHA, KaTo O€ MOCTUTHAT 3HAUYNTEIICH
HalpeabK B pa30MpaHeTO Ha MOJICKYJISIPHUTE M TEHETHYHUTE
OCHOBM Ha Pa3IHMYHHUTE BUIOBE pak. TapreTHUTE Tepaluu,
PEBOJIIOLIMOHEH MOJXO0]] B OHKOJIOTUATA, CE IPEBBbPHAXA B 1B
Ha HaJleXkda KaKTo 3a MAallUEHTUTE, TaKa U 3a jekapute. Te3u
TEpaIrny LT Ja aTaKyBaT PAaKOBUTE KJIETKH C HECPaBHU-
Ma MPELU3HOCT, KaTo MAAsIT 31paBUTE ThbKaHU U CBEXKAAT J10
MUHUMYM CTPaHUYHHUTE €PEKTH.

PaskpueaHe Ha 2eHOMHUSI neli3aX Ha paka

PaxbT € CII0KHO M MHOTOCTPAHHO 3a00JI5BaHe, C KOETO YOBE-
4eCcTBOTO ce OopH OT BekoBe. [Ipe3 nmocnequure neceTuiaeTns
o0ade 0s1Xa MOCTUTHATH 3HAYUTEIHN yCIIEXH B pa3dnupaHeTo
Ha OCHOBHHTE I'€HETHYHH M MOJICKYJISIPHH IPOMEHH, KOUTO
CTHMYJIMpAT HHUIMHPAHETO U IIporpecusiTa Ha paka. [lossa-
Ta Ha TEHOMHHUTE TEXHOJIOTHHU U YCHBBPIICHCTBAHATa OMOMH-
(dopMmaTrKa o3BoIMXa Ha U3CIIEJOBATEINTE 1a HAJHUKHAT B
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PRESENT AND FUTURE OF
TARGETED THERAPIES IN
ONCOLOGY

Svetoslav Tsenov', Maya Radeva-Ilieva?,
Evgeni Grigorov?

1 University ,, Prof- Dr. Asen Zlatarov* - Burgas
2 Medical University ,, Prof. Dr. Paraskev Stoyanov*-
Varna

ABSTRACT

Precision medicine, a revolutionary approach to
healthcare, has ushered in a new era in cancer
treatment. In the field of oncology, targeted therapies
have emerged as a cornerstone of precision medicine,
offering hope and improved outcomes for patients
battling cancer.

This article delves into the transformative potential
of targeted therapies in oncology, exploring their
mechanisms of action, challenges, and the exciting
prospects that lie ahead. Through the integration of
genomic profiling, biomarker testing, and advanced
technologies, oncologists can tailor treatments to each
patient's unique tumor profile, optimizing the chances
of therapeutic success. The dawn of precision medicine
in oncology marks a paradigm shift, where cancer
is no longer defined solely by its location but by its
underlying genetic makeup, paving the way for more
effective and less toxic therapies.

Key words: future, targeted therapies,
oncology

INTRODUCTION

In recent decades, the landscape of cancer treatment has
witnessed a remarkable transformation, with significant
advancements in understanding the molecular and genet-
ic underpinnings of various cancers. Targeted therapies,
a revolutionary approach in oncology, have emerged as
a beacon of hope for patients and clinicians alike. These
therapies aim to attack cancer cells with unparalleled pre-
cision, sparing healthy tissues and minimizing side effects.

Unveiling the Genomic Landscape of
Cancer

Cancer, a complex and multifaceted disease, has plagued
humanity for centuries. However, in recent decades,
significant strides have been made in understanding the
underlying genetic and molecular alterations that drive
cancer initiation and progression. The advent of genomic
technologies and advanced bioinformatics has allowed
researchers to peer into the intricate genomic landscape
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30PABE HA HACENEHWETO

CJIOKHUS TCHOMEH Mel3aK Ha paKa, pa3KpUBAHKH CKPUTHUTE
TCHCTUYHHU IIOJAIIUCH, KOUTO onpeuenﬂT BCSKO 3JIOKAYECCTBCHO
3a00JIs1BaHE.

YoBEHIKUAT F€HOM €€ ChbCTOU OT CJIO0XKHA MOCIEN0BATETHOCT
ot JJHK, kosiTo perynupa ¢pyHKIHOHHPAHETO HA BCSKA KIIET-
Ka B TSUI0TO. B ToBa orpoMHO MOpe OT TeHeTH4Ha HH(popMa-
IS MOTAT J1a BE3HUKHAT MYTAIlMH, KOUTO Ja HapyImaT Tpe-
[IM3HATa OpraHU3aIus Ha KJICTHIYHUTE MPOLIECH U J]a TOBEIAT
JI0 Pa3BUTHETO HA paK. YUCHHUTE BeUe ca WACHTH(UIIHpAIH
MHOXKECTBO BOJICIIIA T€HU, KOUTO B MyTHPAJIO CbCTOSIHUE CTH-
MYJIUpPAT PacTeka U OLEISBAHETO Ha PAKOBUTE KIETKHU. Hs-
kou 106pe no3Haru npumepu Bratousat TP53, KRAS, EGFR
u BRAF (1,2).

CekBeHnpaneTo oT cieapamo mnokonenue (NGS) moseme 1o
PEBOIONHS B IEPCOHATM3NUPAHOTO JICUCHUE W N3CIICABAHIATA
Ha paka. braromapenue Ha TexHomoruute NGS m3cnenoBate-
JUTE MOTaT OBP30 M CPAaBHUTEIHO EBTHHO J1a CEKBEHUPAT U3-
OpaHu 9acTH OT TeHOMA WJTH TIeJTHs TeHOM. VI neHTndumpane-
TO Ha COMAaTHYHU MYTAIlUH, CTPYKTYPHU aHOMAaJUHU U TCHHU
CpacTBaHUs, KOUTO ca OTTOBOPHHM 32 PA3BUTHUETO Ha paKa, Impe-
BbpHa cekBeHupaHeTo Ha 1enu renomMu (WGS) u cexkBeHupa-
HeTo Ha 1enu ek3omu (WES) B monesnu nHCTpyMeHTH (3,4,5).

BropbkeHu ¢ 60raTcTBO OT TEHOMHH JIaHHH, U3CIIE0BaTEIIH-
T€ ¥ OHKOJIO3WTE Beue MOrar Jia aJanTHpaT CTPaTeruuTe 3a
JeYeHUE KBbM CHEHU(PUUHUTE T'eHETHYHU abeparuu, KOUTO
ca MpUYMHA 3@ PA3BUTHETO HA pak MpH AazeH dyosek. [lepco-
HaJIN3MPAHATa OHKOJIOTHS ce (POKycHpa BBPXY ChUEeTaBaHETO
Ha IIeJIEBU TEpaIriuy ¢ TeHOMHUS PO Ha TyMOpa Ha Bce-
k¥ narnuenT. Karo ce HacoyBa KM YHHUKAITHUTE 32 BCEKH pak
MOJIEKYJIPHH YSA3BUMOCTH, IIPEI{U3HATa OHKOJIOT U ITpeijiara
MOTEHIIMAJ 32 T0-A00pH Pe3yJITaTH OT JICYSHUETO U Hamalls-
BaHE Ha CTPAHWYHHUTE e(PEKTH B CPAaBHEHHUE C TPATUIIMOHHUTE
YHUBEPCAJIHU TEPAITUH.

OcBeH 4e maBa HACOKa 3a JICYEHHETO, TCHOMHUST aHaJIN3
pa3KpuBa MPOrHO3HU OMOMAapKepH, KOUTO IOMArar 1ia ce ofl-
peneny OTTrOBOPBHT HA MAaIlMEHTa KBbM ONPEICICHN TEPaIHH.
Hanpumep Hanmm4ueTo Ha ONpeneseHH MyTalluy WIA TeHHH
aMIUI(HUKAINKA MOXE J1a TIOKaXKe, Ye MalUeHTHT pearupa Ha
ompenenenn jexkapctsa. buomapkepn karo HER2 mpu paka
Ha repaara, ALK npu paxa Ha 6enust 1po6 u BRAF npu me-
JlaHOMA ce MpeBbpHaxa B pemaBaiiy (pakTopu 3a HaCOYBAHE
Ha 1300pa Ha JIeYeHHE M ONTUMHU3UpPAHE Ha PE3yJTaTUTE 3a
naruenture (6,7,8).

Bbrpekn ye TeHOMHMST INei3ak Ha paka pa3Kpy HOBH Bb3-
MOXKHOCTH, TIpeIn3BUKATeNCTBaTa MpOAbKaBaT. EnHo oT
OCHOBHHTE MPEAN3BUKATEJICTBA € camMara CIOKHOCT M XeTe-
POreHHOCT Ha PAaKOBUTE F€HOMHU. Bceku Tymop Moxke aa Cb-
JbpKa YHHKaJIHa KOMOMHAITMS OT TeHETHYHU ITPOMEHH, Koe-
TO HaJjara ISIJIOCTEH M CJIOXKEH aHalu3 3a WJICHTU(HIIMpaHEe
Ha ChOTBETHHUTE 1eNi. OCBEH TOBa, Thil KATO PAaKbT EBOIIOMPA
W pa3BUBa PE3UCTEHTHOCT, INHAMHYHOTO HAOJIO/IEHHE Ha Te-
HOMHHUTE IPOMEHH CTaBa U3KJIIOUUTEIHO BAJKHO 32 aAaNTHpa-
HE Ha JICYEHUETO.

Teit kKaTo 00EMBT OT I'€HOMHM AAaHHU NPOABIDKABA J1a Ha-
pacTBa, MHTETPUPAHETO W MHTEPIPETHPAHETO Ha Ta3W HH-
(opmarusi cTaBa BCE IO-CIOKHO. YCBBBPIICHCTBAHUTE
WHCTPYMEHTH 32 OWOMH(pOpMaTHKa W aJITOPUTMHUTE 3a HU3-
KycTBeH HHTENeKT (M) urpast Kn3HEHOBaXkHa poOJIs B Je-
muppUpaHeTO HA TE3W OIPOMHU MAacHBHU OT JIaHHH M M3BJIH-
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of cancer, revealing the hidden genetic signatures that
define each malignancy.

The human genome, a blueprint of life, contains an
intricate sequence of DNA that regulates the functioning
of every cell in the body. Within this vast sea of genetic
information, mutations can arise, disrupting the precise
orchestration of cellular processes and leading to the
development of cancer. Scientists have now identified
numerous driver genes that, when mutated, fuel the
growth and survival of cancer cells. Some well-known
examples include TP53, KRAS, EGFR, and BRAF (1,2).

Next-generation sequencing (NGS) has revolutionized
personalized treatment and cancer research. Researchers
can quickly and cheaply sequence select parts of
the genome or the complete genome thanks to NGS
technologies. The identification of somatic mutations,
structural abnormalities, and gene fusions that are
responsible for the development of cancer has made
whole-genome sequencing (WGS) and whole-exome
sequencing (WES) useful tools (3,4,5).

Armed with a wealth of genomic data, researchers and
oncologists can now tailor treatment strategies to target
the specific genetic aberrations driving an individual‘s
cancer. Precision oncology focuses on matching targeted
therapies to the genomic profile of each patient‘s tumor.
By targeting the molecular vulnerabilities unique to
each cancer, precision oncology offers the potential for
improved treatment outcomes and reduced side effects
compared to traditional, one-size-fits-all therapies.

In addition to guiding treatment decisions, genomic
analysis has uncovered predictive biomarkers that help
determine a patient’s response to particular therapies.
For instance, the presence of certain mutations or gene
amplifications may indicate responsiveness to specific
targeted drugs. Biomarkers such as HER2 in breast
cancer, ALK in lung cancer, and BRAF in melanoma
have become crucial factors in guiding treatment
selection and optimizing patient outcomes (6,7,8).

While the genomic landscape of cancer has unveiled a
new frontier of possibilities, challenges persist. One
of the primary challenges is the sheer complexity and
heterogeneity of cancer genomes. Each tumor may
harbor a unique combination of genetic alterations,
necessitating comprehensive and sophisticated analysis
to identify relevant targets. Moreover, as cancer evolves
and develops resistance, dynamic monitoring of genomic
changes becomes crucial to adapt treatments accordingly.

As the volume of genomic data continues to grow,
integrating and interpreting this information becomes
increasingly complex. Advanced bioinformatics tools and
artificial intelligence (AI) algorithms play a vital role in
deciphering these vast datasets and extracting clinically
actionable insights. Alongside these advancements,
safeguarding patient privacy and data security is of
paramount importance to maintain patient trust and
encourage data sharing.
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YAHETO Ha KJIMHUYHO MPUJIOKUMU npo3peHus. Hapen ¢ tesu
MOCTUKEHUSI ONAa3BAaHETO HA HENPUKOCHOBEHOCTTA Ha JIUY-
HHUS )KMBOT Ha MAIMEHTUTE U CUTYPHOCTTA HA TAHHUTE € OT
ITBPBOCTENIEHHO 3HAYEHUE 3a MOAABPKAHE HA JIOBEPUETO HA
MAIUCHTHTE ¥ HAChpPUYABaHE Ha OOMEHA Ha TaHHHU.

EBonuus Ha TapreTHUTe Tepanum

Jleuennero Ha paxa mpeTHPIs 3a0enexnTeNHa TpaHc(hopma-
U TIpe3 TOAWHUTE, NMPEMHUHABAWKU OT IIHPOKOCTIEKTHPHH
MOAXOIM KbM HO-TIPEM3HA U MEPCOHAIN3UPAHA apaIurMa.
TapreTHuTE TEpanuy ce MPEeBbPHAXA B KJIIOYOBA CHJIA B Ta3H
€BOIIOIMA. 32 pa3iauka OT TPATUIIMOHHHUTE JICUCHHS, KOUTO
9YeCcTO BB3ACHCTBAT KaKTO BBPXY 3APAaBUTE, TaKa U BBPXY pa-
KOBHTE KJIETKH, IPULIEIIHUTE TEPANUU ca pa3paboTeHH Taka,
4e Ja ce (hoKycHpar BbpXy creln(pHUIHN MOJISKYJISIPHU U Te-
HETUYHU IPOMEHH, KOUTO CTUMYJIUPAT PacTeka Ha paka, KaTo
obemnasar 1mo-e()eKTUBHO U MO-MAJIKO TOKCHYHO JICUCHHE.

Korato npe3 70-Te TONMHY Ha MHHAJUS BEK U3CIICI0BATCIUTE
YCTAaHOBSIBAT, Y€ HIKOU 3JIOKAYCCTBCHU 3a00JISIBAHUS Ca CBBP-
3aHH C ONpPEACTICHW TeHeTWYHW aHOMAJIMH, W3BECTHU KaTo
L JApailBepHU MyTaIMK", 3a IIBPBHU IIBT Ce pa3paboTBar JeKap-
CTBa, ChOOpa3eHH C HYKAUTE HA Te3H MalueHTH. ToBa OTKpH-
THE BOJIX JI0 TPO3PEHUETO, Y€ HACOUBAHETO K'bM TE3U MOJIEKY-
JISIPHU aHOMAJIMU MOYKE Ja IPEI0TBPATH Pa3IPOCTPAHCHUETO
Ha paka, KaTo CHIIEBPEMEHHO IO U 3PaBUTE KIETKH (9).

Maixko ciex ToBa B o0JlacTTa Ha TapreTHUTE TEPAIUK Ce Ha-
OyroiaBa psI3bK CKOK B pa3pabOTBaHETO Ha MHXUOUTOPH C
Masku Mosekysu. Te3u JiekapcTBa AEHCTBAT Ype3 AUPEKTHO
OsokupaHe Ha criel(pUYH POTEHHH, y4acTBaIllK B pacTe-
’Ka ¥ OLIEJISIBAHETO Ha PAKOBUTE KIICTKH.

Jlpyr BaxkeH eTar ¢ OTKpUBaHETO Ha MHXUOWTOPH Ha aHTHO-
renesara. Te3u JiekapcTBa ca HACOYEHM KbM ITPOLECA HA aH-
TMOT€HE3a, KOMTO € OT ChIIECTBEHO 3HAYEHME 3a PacTeka Ha
TyMopHuTe U MeTactasute. Karo auimaBat TyMOpUTE OT Kpb-
BOCHaO/1sIBaHE, MHXUOUTOPHUTE HAa aHTHOreHe3aTa IOTHCKAT
CIIOCOOHOCTTA Ha paKa Jia pacTe | Jia ce pa3lpocTpaHsBa.

PeBOMIOIMOHHUAT CKOK B TapreTHaTa TEpamusi HACTBIIBA C
MosIBaTa Ha MHXUOUTOPUTE HA IMYHHHUTE KOHTPOJHH TOUKH.
Te3u nekapcTBa pasrpbliarT cujiara HAa UMYHHATa CHCTEMA,
KaTo OJIOKUPAT OMpPECICHU KOHTPOJIHHU TOYKH, KOUTO PAKO-
BUTE KJIETKH M3IOJ3BAT, 332 Ja M30ErHaT OTKPUBAHETO WM.
Nuxuburoprte Ha UMYHHUTE KOHTPOJIHU TOYKH MOCTABHXA
HAYaJIOTO Ha HOBA e€pa B MMYHOTEpPAIUsITA, KATO IIPOMEHHUXA
neizaxka Ha Jeuenneto Ha paka (10).

C HampenBaHETO HAa HAYYHUTE N3CIIEABAHNS CTAHA OUYEBHICH
MOTEHIIUATHT 38 CHHEPTHUS MEXIY Pa3IuIHUTE HPULICTHH
Teparuy UiIu KOMOMHUPAHETO UM C TPAJUIIMOHHUTE TAKHUBA.
KomOuHupaHuTe Tepanuu ca HACOUCHH KbM XETepPOreHHOCT-
Ta U aJalTHUBHOCTTa Ha PAKOBUTE KIJIETKH, KaTO HaMaJsiBaT
pHCKa OT PE3UCTEHTHOCT M MOJJ00PSIBAT PE3YJITaTUTE OT Jieue-
Hueto. KoMOMHMpaHETO HA TapreTHU Tepanuu C APYTH Tap-
TeTHN areHTH, XUMHOTEpaNus ¥ JIbUeTepalnus ce odepTaBa
KaTo oOemaBala CTpaTerus 3a MpeooIsiBaHe Ha MPEAU3BH-
KaresjcTBara Ha paka (11).

UmyHoTepanusa: HoBa epa B neyeHMeTO Ha paka

EnHo OT HOBaTOpcKHUTE OTKPUTHUS B UMYHOTEpanusara €
UICHTU(PHUIIMPAHETO HA UMYHHHUTE KOHTPOJIHU TOUKH - Pery-
JaTOPHU MOJIEKYJIHM, KOUTO MOTaT Ja MOTUCKAT WM OTcIa0-
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The Evolution of Targeted Therapies

The treatment of cancer has undergone a remarkable
transformation over the years, transitioning from broad-
spectrum approaches to a more precise and personalized
paradigm. Targeted therapies, a groundbreaking class of
drugs, have emerged as a pivotal force in this evolution.
Unlike traditional treatments, which often impact both
healthy and cancerous cells, targeted therapies are
designed to hone in on specific molecular and genetic
alterations that drive cancer growth, offering the
promise of more effective and less toxic treatments.

When researchers found that certain malignancies
were linked to particular genetic anomalies known as
driver mutations in the 1970s, tailored medicines were
first developed. This discovery led to the insight that
targeting these molecular abnormalities might prevent
cancer from spreading while sparing healthy cells (9).

Soon the field of targeted therapies witnessed a surge
in the development of small molecule inhibitors. These
drugs act by directly blocking specific proteins involved
in cancer cell growth and survival.

Another crucial milestone in targeted therapy came
with the discovery of angiogenesis inhibitors. These
drugs target the process of angiogenesis, which is
essential for tumor growth and metastasis. By starving
tumors of their blood supply, angiogenesis inhibitors
stifled cancer‘s ability to grow and spread.

A groundbreaking leap in targeted therapy occurred
with the advent of immune checkpoint inhibitors. These
drugs unleash the power of the immune system by
blocking certain checkpoints that cancer cells exploit
to evade detection. Immune checkpoint inhibitors have
ushered in a new era of immunotherapy, transforming
the landscape of cancer treatment (10).

As research progressed, the potential for synergy
between different targeted therapies or combining
them with traditional treatments became evident.
Combination therapies address the heterogeneity
and adaptability of cancer cells, reducing the risk of
resistance and improving treatment outcomes. The
combination of targeted therapies with other targeted
agents, chemotherapy, and radiation therapy has
emerged as a promising strategy to overcome cancer‘s
challenges (11).

Immunotherapy: A New Era in Cancer
Treatment

One of the groundbreaking discoveries in immunotherapy
was the identification of immune checkpoints, which are
regulatory molecules that can suppress or dampen the
immune response to prevent excessive inflammation and
autoimmunity. Unfortunately, cancer cells can exploit
these checkpoints to evade immune detection.
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BaT UMYHHUS OTTOBODP, 3a Aa MPE€AOTBPATAT IPCKOMEPHO Bb3-
MaJeHue U aBTOUMMYHUTCT. 3a ceKajIcHHE PAKOBUTE KJIIETKHU
Morar Aa u3rnoJji3zBaT TE3u KOHTPOJIHU TOYKH, 3a Aa n30er’ar
HUMYHHOTO OTKpHUBaHEC.

WNuxubutopure Ha KOHTPOIHUTE TOYKH AeiicTBar 4pes3 6Jio-
KHpaHe Ha Te3d UMYHHHU KOHTPOJHU TOYKH, KaTo MO ChIIe-
CTBO OCBOOOXJABaT CIIUPAYKHUTE HA MMyHHATa CHCTEMa U
1 ITO3BOJISIBAT Ja 3aIl0YHE II0-MOIHA aTaka CpPelly paKoBH-
T€ KJIETKU. YCIeXbT Ha TE3HM MHXUOUTOPH HA KOHTPOIHUTE
TOYKM NMPOMEHHU HAauWHA Ha JICYCHHE Ha pe/iulia BUIOBE pak,
BKJIFOUMTEIIHO MEJIaHOM, paK Ha Oenus pod, pak Ha IMHUKOY-
Hug Mexyp u ap. (12).

[TpueMHNTE KICTHYHY TEPAITMH MPEACTABISIBAT APYT BHIHY-
Balll ITBT B UMYHOTEpanusTa. Te3u Tepaniy BKIIOYBAT HHKe-
HEpUHT Ha COOCTBEHUTE UMYHHH KJICTKH Ha MAIHEHTAa, KaTo
Hanmpumep T-KJIeTKH, 3a Aa pa3Mo3HaBAT U HACOYBAT MO-e(ek-
THBHO PAaKOBUTE KJIETKHU. VI3BECTEeH MpuMep € XuMepHarTa aH-
turenna penentopra (CAR) T-kneTwuHa Tepamnus, mpu Kosi-
to T-xnerkute ce moxmbuumpar, 3a aa excrpecupar CAR,
KOWTO pasro3Hasar crieriuduuano Tymopuu anturenn. CAR-T
TeparusiTa e rmokas3ajia U3KJIIUUTEIHH PE3YJITaTH IIPU HIKOH
XEMaToJOTMYHH 3JI0KauyeCTBEHH 3a00JIIBaHUsI KaTo OCTpa
mumdoonactHa neskemust (ALL) u nudyseH enpokieTbueH
B-nmumdom (DLBCL).

OcBeH HHXNOUTOPHUTE HA KOHTPOITHUTE TOUKH U aalITHBHO-
TO KJIETBHYHO JICUEHHE, JPyTH OOelaBamy KOMIOHEHTH Ha
HMYyHOTEpamusTa BKIIOYBAT BAKCUHU CPEIIY pak U UMYHHHU
Moz yJaTopu. PakoBUTe BAKCHHH Ca Ch3/1aJIeHH, 3a 14 yChBBP-
LICHCTBAT CIIOCOOHOCTTA Ha UMYHHATa CHCTEMa Jla MJICHTH-
¢unMpa M eNMMUHUPA PaKOBUTE KJIETKH, NMPEIU3BUKBANKN
L[eJIeHacOUYeHa aTaka cpemly Tymopa. VIMyHHHUST OTIOBOp
Cpelly paKOBUTE KJIETKU C€ MOACUIBA OT UMYHHHU MOJyJIaTO-
pH KaTo MHTEP(EPOHH 1 HHTEPIICBKUHH.

NMyHoTepanusiTa € TMOCTHTHAJa 3a0eNe)KUTEITHH YCIeXH,
KaTo MAIlMEeHTUTE MOTydaBaT TPaHU OTTOBOPH U JOPH JIBII-
TOCPOYHH peMHUCHH. BbIpeku ToBa ocTaBa Jia ce paspemiar
Mpean3BUKATENICTBAaTa, CBBP3aHU C OTTOBOPA Ha JICUEHUETO U
MPEOI0JIIBAaHE HA MEXaHU3MUTE Ha pe3ucTeHTHOCT (13).

[TponbikaBamyTe NM3CIEABAHNS W KIMHUYHN W3MUTBAHMS
Mpoy4YBaT MOTEHIMAJa Ha UMYHOTEpANusATa IpU Pa3InIHH
BUJIOBE PaK, KaTo pa3mnpsBaT MOJI3UTE OT HES 10 MO-IIHPOK
KpbI MalUeHTH. Tl KaTo ¢ BpEMETO Pa3KpUBaMe BCE [TOBEUE
3a TBHKOCTUTE HA UMYHHATa CHCTEMa 1 OMOJIOTUsATa Ha paKa,
KOM6I/IHI/IpaHI/ITe MoAXoau MU MNMEPCOHAINZUPAHUTE UMYHOTEC-
panuu obemaBaT Ja peaau3upar IbJIHUS MOTEHINA Ha TO3H
HOBaTOPCKU METOJ Ha JICYCHHUE.

,O0ewaHmeTo“ Ha KOMOMHMpaHUTe Tepanumn

CTpeMexsbT j1a ce IpedopsT ¢ paka HaKapa U3CIIe0BaTeIH 1
JIeKapy Ja MPOoyYaT WHOBATUBHH MOAXO/IHU 32 JICYCHHE, KOUTO
HAJIXBBPIST TPAIAUIIHOHHNS Mojielt. [Tpe3 mociiefHiuTe ToMuHI
KOMOWHHMPaHUTE TePAIlUH CE MPEBbpHaxa B o0emanaia cTpa-
TErHsi B OHKOJIOTHSITA, KOSITO IIpeiara MoTeHIIHAJ 3a TIOBHIIIA-
BaHE Ha e(UKACHOCTTa Ha JICYEHHETO, IPEOIOJIsIBAHE Ha pe3-
HCTCHTHOCTTA U TIOI00psIBaHE HA PE3y/ITATUTE 32 MAIIHEHTHUTE.

Pak®bT € CII0KHO M IMHAMHUYHO 3200JIsIBaHE, KOETO CE€ Xapak-
TEpU3Npa ¢ XeTEPOreHHOCT M aJIallTHBHOCT. PaznuunnTe TYy-
MOpPH MOTaT Jja KpUAT pa3HOOOpa3HU TeHETHYHU POMEHH U
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Checkpoint inhibitors, a class of immunotherapy
drugs, work by blocking these immune checkpoints,
essentially releasing the brakes on the immune system
and enabling it to launch a more potent attack against
cancer cells. The success of these checkpoint inhibitors
has transformed the treatment landscape for a range
of cancers, including melanoma, lung cancer, bladder
cancer, and more (12).

Adoptive cell therapies represent another exciting
avenue in immunotherapy. These therapies involve
engineering a patient’s own immune cells, such as
T cells, to recognize and target cancer cells more
effectively. Chimeric Antigen Receptor (CAR) T-cell
therapy is a prominent example, where T cells are
modified to express CARs that specifically recognize
tumor antigens. CAR-T therapy has shown exceptional
results in certain hematological malignancies like acute
lymphoblastic leukemia (ALL) and diffuse large B-cell
lymphoma (DLBCL).

Beyond checkpoint inhibitors and adoptive cell
treatments, other  promising immunotherapy
components include cancer vaccines and immune
modulators. Cancer vaccines are made to hone the
immune system‘s capacity to identify and eliminate
cancer cells, triggering a focused attack on the
tumor. The immune response against cancer cells is
strengthened by immune modulators such interferons
and interleukins.

Immunotherapy has achieved remarkable success
stories, with patients experiencing durable responses
and even long-term remissions. However, challenges
remain, including identifying predictive biomarkers
for treatment response and overcoming resistance
mechanisms (13).

Looking to the future, ongoing research and clinical
trials are exploring the potential of immunotherapy in
various cancer types, extending its benefits to a broader
patient population. As we uncover more about the
intricacies of the immune system and cancer biology, the
potential for combination approaches and personalized
immunotherapies holds promise in realizing the full
potential of this groundbreaking treatment modality.

“The Promise” of Combination Therapies

The quest to conquer cancer has led researchers and
clinicians to explore innovative treatment approaches
that go beyond the traditional ,,one-size-fits-all model.
In recent years, combination therapies have emerged as
a promising strategy in oncology, offering the potential
to enhance treatment efficacy, overcome resistance,
and improve patient outcomes.

Cancer is a complex and dynamic disease, character-
ized by heterogeneity and adaptability. Different tu-
mors may harbor diverse genetic alterations and mi-
croenvironmental conditions, making it challenging
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YCJIOBH HAa MUKpPOCpEAaTa, KOCTO ITPEBPbIIA IOCTUTAHETO HA
TpaﬁHH OTTOBOPU HA JICHCHUETO C CAUH TCPAINICBTUYCH arC¢HT
B MPEAN3BUKATCIICTBO. KOM6I/IHI/IpaHI/ITe TEeparnunu U3noja3BaT
JOIIBJIBAIIUTEC C€ MCXAaHHU3MH Ha MHOXKCCTBO JICUCHH, 3a J1a
CC CPABAT C TE3U CJIO0XKHU l'IpO6J'IeMI/I, CBBHaBaﬁKH 0-BCe00-
XBaTHaA aTaka CpeIly PaKOBUTEC KJICTKH.

EnHO 0T cepro3HUTE MPEeIU3BUKATEICTBA MPH JIEICHUETO Ha
paka € pa3BUTHETO HAa PE3UCTEHTHOCT KBbM CIUHUYIHH IpPHU-
LIEJIHA Tepanuu. PakoBuTe KJIETKHM MOTAT Ja ce ajanTupar
U J]a HaMepsT ajdTepHAaTHUBHHU IBTHUINA 3a OLEISBaHE, KOETO
npaBu e(peKTUBHOTO JIeUeHHe HeeeKTHBHO. Upe3 KoMOMHHU-
paHe Ha Tepanuy, HACOYECHH KbM pa3INyYHHU YSI3BUMH MecTa
WIM TBTHUINA B PaKa, ce yBeIMYaBa BEPOSTHOCTTA 32 ITBJIHO
N3KOPEHSBAHE MIIM TPAE€H KOHTPOJI Ha 3a00JIsIBAHETO, KATO CE
CBEXK/Ia 10 MUHIMYM PHCKBT OT PE3UCTEHTHOCT.

KoMmOnHMpaHuTe Tepamuyu YecTO MPOSABSIBAT CHHEPTHUYCH
e(eKT, Ipu KOWTO KOMOMHUPAHOTO BB3JCHCTBHE HA HSIKOJI-
KO JIEYEHHS € MO-TOJISIMO OT cyMaTa Ha MHIUBUAYATHUTE UM
edexrn. ToBa CHHEPrUYHO ACHCTBUE BOAM JI0 TIOBHIIIABAHE HA
CTEMNEeHTa Ha OTTOBOP Ha TyMOpa, KOETO BOJAU JIO0 MO-BUCOKA
CTEIEH Ha CBUBaHE MJIU U3KOpEHsIBaHe Ha TyMopa. ToBa e oco-
OCHO OUEBMIHO IPH HIKOM XEMAaTOJIOIMYHHU 3JI0KAUYeCTBEHH
3a00JIIBAaHNUS U CONMIHHU TYMOPH, TIPH KOUTO KOMOMHUPaHH-
T€ MOAXO/IH ca MOKA3AIN 3HAYUTEITHN KIMHUYHY To13u (14).

KomOuHupaHuTe Tepanuu Morar ja ObaaT HaCOYEHHU eHO-
BPEMEHHO KbM MHOXKECTBO aCIEKTH Ha OMOJIOTHsITa Ha paka.
Hanpumep xomMOMHanusTa OT TapreTHa Tepanus ¢ XMMHUOTe-
parnus Wiy JTbueTepanus Moxe aa ObJie HacoYeHa AUPEKTHO
KBM pPaKOBHUTE KJIETKH, KaTO CBIIEBPEMEHHO MOAYIHpA TY-
MOpHaTa MHKpOCpeIa M MOTEHIUAIHO MOBUIIABA YyBCTBU-
TEJTHOCTTA Ha TyMOPa KbM [10-HaTATBLIHO JICUCHHE.

Bwropekn ye KOMOMHHMpAaHUTE TEpamuy MperiaraT OrpOMEH
MOTEHIIMAJ, T€ ChIIO TaKa MPEACTaBISABAT U MpEIU3BUKA-
TeacTBo. aeHTuduiupaneTo Ha Hal-MOAXOASIIUTE KOMOU-
Hallu, ONpPEAENISIHETO HA ONTUMAaJIHATa JAO3UMPOBKA M yIpa-
BJICHHETO HAa MOTCHI[UATHUTC TOKCUYHH CPCKTH H3HUCKBAT
BHUMATCIIHO OOMUCIISIHE M TPOABIKABAIIU H3CIICIBAHMS.
OcBeH TOBa KJIMHUYHUTE HU3IHUTBAHUS, MPU KOUTO CE HU3-
clieZIBaT HOBH KOMOWHAIIMH, Ca OT CHIICCTBECHO 3HAUCHHE 32
pasmpsBaHe Ha aCOPTHMEHTA OT e(DeKTHBHH KOMOWHUPAHH
tepamui (15,16).

MpeoponsiBaHe Ha Pe3UCTEHTHOCTTA KbM
TapreTHu Tepanuu

Pa3BuTHETO HA PE3UCTEHTHOCT NMPOJBIIKaBa J1a ObIe cepruos3-
HO IMPEIN3BUKATEICTBO MPH TapreTHara Tepamnus. PakoBure
KJISTKW MoraT Ja ObJat 3a0eIe)KUTeITHO alalTHBHHU U Jla Ha-
MUpAT aJITEPHATHBHU ITBTHINA 328 U305TrBaHe HA eeKTHTE HA
TE3U JICUECHUS.

3a ma ce Bogu edekTrBHA O0pOa C PEe3UCTEHTHOCTTA, € BaYKHO
I'BPBO J1a ce pa3depaT OCHOBHUTE MEXaHU3MH, KOUTO BOAST
J0 HeycCIleX Ha JIe4eHHeTo. ExqHa oT uecTo cpelmaHuTe mpu-
YWHU 3a PE3UCTCHTHOCT € MMOodBaTa Ha BTOPUYHU MYTAalllU B
TapreTHUsl TeH, KOUTO MPaBsT JEKAPCTBOTO HEEPEKTHBHO.
OcBeH TOBa 3a PE3UCTEHTHOCTTAa MOTaT Ja JOIPUHECAT IIPo-
MEHM B CUTHAJIHUTE IBTHIIA HAJOJy MO BepUrara, akKTHBH-
paHe Ha KOMIIEHCAaTOPHH II'BTHUINA U TPOMEHHU B TYMOpHATa
MHUKpOcpesa.
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to achieve lasting treatment responses with a single
therapeutic agent. Combination therapies leverage the
complementary mechanisms of multiple treatments to
address these complexities, creating a more compre-
hensive attack on cancer cells.

One of the significant challenges in cancer treatment
is the development of resistance to single-targeted
therapies. Cancer cells can adapt and find alternative
survival pathways, rendering a once-effective treatment
ineffective. By combining therapies that target
different vulnerabilities or pathways within the cancer,
the likelihood of complete eradication or sustained
control of the disease increases, minimizing the risk of
resistance.

Combination therapies often exhibit a synergistic effect,
where the combined impact of multiple treatments
is greater than the sum of their individual effects.
This synergy results in enhanced tumor response
rates, leading to higher rates of tumor shrinkage or
eradication. This is particularly evident in certain
hematological malignancies and solid tumors, where
combination approaches have shown significant clinical
benefits (14).

Combination therapies can target multiple aspects
of cancer biology simultaneously. For example, a
combination of targeted therapy with chemotherapy or
radiation therapy may target the cancer cells directly
while also modulating the tumor microenvironment,
potentially sensitizing the tumor to further treatment.

While combination therapies offer tremendous
potential, they also present challenges. Identifying the
most appropriate combinations, determining optimal
dosing, and managing potential toxicities require careful
consideration and ongoing research. Furthermore,
clinical trials exploring novel combinations are essential
to expand the repertoire of effective combination
therapies (15, 16).

Overcoming Resistance to Targeted
Therapies

The development of resistance remains a significant
challenge in targeted therapy. Cancer cells can be
remarkably adaptive, finding alternative pathways to
evade the effects of these treatments.

To effectively combat resistance, it is essential to first
comprehend the underlying mechanisms that lead
to treatment failure. One of the common reasons for
resistance is the emergence of secondary mutations
in the target gene, rendering the drug ineffective.
Additionally, alterations in downstream signaling
pathways, activation of compensatory pathways, or
changes in the tumor microenvironment can contribute
to resistance.
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KomOuHMpanuTe Tepanuu, KaTo OCHOBHA CTpaTerus 3a Impeo-
JOJIIBaHE HA PE3UCTEHTHOCTTA, ca II0Ka3alu o0elaBally pe-
3yJITaTH 332 Bb3CTAHOBSBaHE Ha €()EKTHBHOCTTA Ha JICYEHHUETO.

B nomeaHEHHWE KBM TOBA PEIOBHOTO MPOCIEASBaHE HA OTTO-
BOpa Ha JICYCHUETO € KUZHCHOBAKHO 32 UACHTU(HUITUPAHE HA
paHHUTE TMPU3HAIM HA PE3UCTEHTHOCT. YCHBBPIICHCTBAHUTE
TEXHUKH 32 BU3yallu3allus U TeUHaTa OUOIICH S TIO3BOJISIBAT HA
KJIMHHUIIUCTUTE J1a OLCHSIBAT e(PUKACHOCTTA HA JICUCHHETO W
Jla OTKpUBAT BH3HHUKBAIIHM MOJEIHU HAa PE3UCTEHTHOCT. PaH-
HOTO OTKpPWBAHE IMO3BOJISIBA CBOEBPEMEHHO KOPUTHpAHE Ha
CTpaTeruuTe 3a JeUeHHe, KOETO MOTEHI[UATHO MOXKe Jia 3a0-
OHMKOJIH MO-HATATHITHOTO PA3BUTHE HAa OOIECTTA.

OnTUMHU3MPAHETO HA MOCIEIOBATEIHOCTTa HAa TapreTHUTE
Teparuu Moxe Jia ObJie OT pelIaBalio 3HaueHHe 3a Mpeoo-
JsIBaHE Ha PE3UCTEHTHOCTTA. M3cnemoBarennTe MpoOydBaT
KOHIICIIIIMSATA 3a JICKAPCTBCH IMKBJI, MPU KOWTO JICYCHUETO
ce peiyBa WM MPEKbCBa, 3a Jla Ce MPEA0TBPATH Pa3BUTHETO
HAa PE3UCTECHTHOCT Ha PAKOBUTE KJICTKH KBbM €IHA TCPAIIHSL.
LlenTa Ha TO3M TOJXO/I € A2 ce 3anas3u e(hPUKaCHOCTTA Ha Jieue-
HUETO B IBITOCpOUcH rmiaH (17).

HemnpexbcHATOTO ThPCEHE HA HOBH IETH CTUMYJIHpa pa3pa-
00TBaHETO HA MHOBATUBHU Tepanuu. UeHTuduipaHero Ha
HOBH MOJICKYJISIPHH [[EJTU B PAKOBUTE KJIETKH OTBaps Bparara
KBbM pa3paboTBaHETO Ha MO-e(PeKTUBHU JekapcTBa. OcTaBaii-
KM B YCJIHUTE PEAMIIM Ha U3CJICABAHUATA U Pa3pabOTBAHETO
Ha JICKapCTBa, YUCHUTC MOraT Ja U3npeBapAT aJallTUBHUTEC
CIOCOOHOCTH Ha paka.

HampeaskbT B IPEONOIsIBAHETO Ha PE3UCTEHTHOCTTA 3aBH-
CH JIO TOJISIMa CTENeH OT KJIMHUYHUTE M3IUTBAHUS U ChB-
MECTHHTE M3CIIEI0BATEICKN yeuius. M3cinenBaneTo Ha HOBH
KOMOWHAITMH 3a JIedeHHe W pa30upaHeTo Ha OMOJOTHATA Ha
PE3UCTEHTHOCTTA U3UCKBAT CHBMECTHHU YCHIIUS OT CTpaHa Ha
M3CIIe/IOBATENN, JIeKapy U (hapMalleBTHYHN KOMIIAHUHU. Ydac-
THETO B IJI00aJTHH CHTPYIHUYECTBA MI03BOJISIBA CIIOJIENISTHE Ha
3HAHUSA U PECYPCH, KOETO YCKOPsIBA HaIlpeAbKa B Ta3U 00JIaCT.

TeyHa 6uMoncus U NnepcoHanu3npaHa
MeaunUUnHa

B ocHoBara Ha nepcoHanu3upaHaTa MeANLNHA € TeYHaTa Ou-
OTICHSI - PEBOJIIOLIMOHEH HEMHBA3UBEH JMArHOCTHYECH HHCTPY-
MEHT, KOMTO IIPOMEHS ANArHOCTHKATA M JICUCHNETO Ha paka.
Teunara Omoncus aHaIU3Mpa TEHETHYEH MaTepHal U JIPyTrH
OGuomMapkepu, OTKPUTH B TEJIECHU TEUYHOCTH KaToO KPbB MIH
ypHHA, KaTo MPeaoCcTaBs IeHHa HHPOPMALHS 32 YHUKAIHUS
pakoB mpo(hIT Ha MAIUEHTA.

TpannuumoHHUTE OMONICHHU BKIJIIOYBAT MHBA3UBHO M3BIIMYAHE
Ha TYMOpPHa ThKaH, 3a Jia ce pa3depe HeHHUSIT FreHeTHYEH ChC-
TaB M Jla Ce B3e€MaT pelIeHus 3a JieyeHne. Teunara Ouorncus,
OT JpyTa CTpaHa, MpeJiara MUHUMAITHO MHBa3UBHA ajTep-
HaTUMBa. AHalM3upailku wupkyiaupamara TymopHa JHK
(ctDNA), mupkynupamute TymMopHH KieTku (CTCs), ex3030-
MUTE U JApyTH OMOMapKepH, OTACISHU OT TYMOpa B KPbBHHUS
MOTOK, TeUHAaTa OMOICUSI OCUTYPSBA LSJIOCTEH TIOIJIEN BBPXY
OuosorusATa Ha paka Ha MalueHTa.

Enno oT Haii-3HaYMMHTE NMPEAMMCTBA Ha TeYHATa OMOIICHS
€ HeHHUST MOTEHIMAJ 32 PAHHO OTKPHUBaHE M HaOIIOJeHUE
Ha paka. OtkpuBaneto Ha ctDNA unu CTCs B kpbBTa MOXKeE
Jla TIOKa)KEe HAJIMYUETO Ha paK JOPH MPEAH TPaTUIHMOHHNUTE
00pa3HM METOIW WJIM IpOosBaTa Ha CHMIITOMH. PemnoBHOTO

POPULATION HEALTH

Combination therapies, as an essential strategy in
overcoming resistance, have shown promise in restoring
treatment effectiveness.

In addition regular monitoring of treatment response is
vital to identify early signs of resistance. Advanced im-
aging techniques and liquid biopsies enable clinicians
to assess treatment efficacy and detect emerging resist-
ance patterns. Early detection allows for timely adjust-
ments to treatment strategies, potentially circumvent-
ing further disease progression.

Optimizing the sequencing of targeted therapies can
be instrumental in countering resistance. Researchers
are exploring the concept of drug cycling, where treat-
ments are alternated or interrupted to prevent cancer
cells from developing resistance to a single therapy.
This approach aims to maintain treatment efficacy over
the long term (17).

A continuous quest for novel targets drives the devel-
opment of innovative therapies. Identifying new molec-
ular targets in cancer cells opens the door to designing
more effective drugs. By staying at the forefront of re-
search and drug development, scientists can stay ahead
of cancer‘s adaptive abilities.

Advancements in overcoming resistance rely heavily on
clinical trials and collaborative research efforts. Inves-
tigating new treatment combinations and understanding
the biology of resistance require a concerted effort from
researchers, clinicians, and pharmaceutical companies.
Engaging in global collaborations allows for the sharing
of knowledge and resources, expediting progress in the
field.

Liquid Biopsies and Personalized Medicine

At the heart of personalized medicine lies liquid
biopsies, a revolutionary non-invasive diagnostic tool
that is transforming cancer diagnostics and treatment.
Liquid biopsies analyze genetic material and other
biomarkers found in bodily fluids like blood or urine,
providing valuable insights into a patient‘’s unique
cancer profile.

Traditional biopsies involve the invasive extraction of
tumor tissue to understand its genetic makeup and guide
treatment decisions. Liquid biopsies, on the other hand,
offer a minimally invasive alternative. By analyzing
circulating tumor DNA (ctDNA), circulating tumor
cells (CTCs), exosomes, and other biomarkers shed by
the tumor into the bloodstream, liquid biopsies provide
a comprehensive view of a patient‘s cancer biology.

One of the most significant advantages of liquid
biopsies is their potential for early cancer detection and
monitoring. Detecting ctDNA or CTCs in the blood can
indicate the presence of cancer even before traditional
imaging methods or symptoms manifest. Regular
monitoring with liquid biopsies enables oncologists
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HaOIIOAEHHUE ¢ TEYHH OMOIICHHU 1aBa BH3MOKHOCT Ha OHKOJIO-
3UTE Ja MPOCICAIBAT JUHAMHUKATA Ha TyMOpa, OTTOBOpa Ha
JICUCHUETO W TOsBaTa Ha PE3HCTECHTHOCT, KOETO IO3BOJISBA
CBOCBPEMCHHO KOPUTHPAHE Ha cTpaTeruute 3a jieucHue (18).

Teunata GHOTICHSI € KITFOYBT KbM aJAlITUPAHETO HA JICUCHUETO
KbM YHHUKAIIHUS TPOQHIT HA paKka HA BCEKH YoBek. Upe3 ujeH-
THUIIPaHe HA CTICHU(PHIHNA TeHETUYHN MYTaIluH UK Ono-
MapKepu OHKOJIO3UTE MOraT Jia u30epar MpHIEIHN TeparuH,
KOWUTO € Hai-BepOsATHO Ja ObJIaT epeKTHBHU 32 KOHKPETHHUS
nanueHT. [lepconanusupanust n300p Ha JieueHHEe ONTUMHU3H-
pa TepaneBTUYHHUTE OTIOBOPHU, KaTO CHIIEBPEMEHHO CBEX/a
JI0 MUHIMYM HEHY>KHaTa TOKCHYHOCT OT JICYUCHHUETO.

Teunara OHOICHS Tpe/iara Morjel B PeajHo BPEeME BBPXY
pa3BUBalllaTa C€ TyMOpPHA T'€HETHUKA, KOSTO MO3BOJISIBA OTKPHU-
BaHETO HA HOBH MEXaHU3MH Ha PE3UCTEHTHOCT. BhopHKeHH C
TEe3W 3HAHUSI, KIMHUIIUCTUTE MOTAT JIa TPOMEHSIT CXEMHUTE Ha
JICYCHUE WJIM J1a [IPOYyYar ajJTepHATUBHH TEPANEeBTHYHU Bb3-
MOYKHOCTH 32 TPEOIONIsIBaHEe HA PE3UCTEHTHOCTTA U Y/IbJKa-
BaHE Ha e(UKACHOCTTA Ha JieueHHeTo (19).

Creq TIEYCHHUETO HA paKa ChIICCTBYBA OMACCHUE OT OCTAThY-
HU PaKOBH KJIETKH, KOUTO MOTAaT JIa OCTAaHAT HEOTKPHUBAEMHU
¢ KOHBEHLIMOHAJIHUTE MeTOAU. Teunara OMOIICUs UMa [I0TEH-
[Masa jia OTKpMBa MHHUMAJHO OCTAThYHO 3a00JIsIBAHE, Mpe-
JIOCTABSIAKU BakHa MH(OPMAIUS 32 B3EMAHETO HA PEIICHHUS
OTHOCHO HAaOJIIOJEHUETO CJIE JIEYEHHUETO M HEOOXOAMMOCTTA
OT II0-HATaThIIHA HAMECA.

Bbrpexku ue teuHata OHOICHS HAlpaBU PEBOJIOLMS B JIU-
arHOCTHKAaTa M JICYEHUETO Ha paka, HeMHUAT MOTEHINAN ce
MpOCTUpa OTBBJ OHKOJOrUsATa. M3cnemoBarenuTe mpoyuBatr
BB3MO)KHOCTUTE 3a M3IOJI3BAHETO UM IPHU JIPYrH 3abosiBa-
HUS, KaTo WHQEKINO3HU 3a00JsBaHMS, aBTOMMYHHH pas-
CTPOMCTBA U IPEHATATIEH CKPUHUHT 32 TEHETUYHH aHOMAJIHH.

Berpekn obemanmsiTa Ha TeYHaTa OWOTCHSI, BCE OIE MMa
MpEN3BUKATENICTBA, KOUTO TpsiOBa ga OBJAT MPEONOJICHH.
UyBCTBUTEITHOCTTA U CHCHU(PUUHOCTTA HA TE3H TECTOBE CE
HYXOadaT OT MO-HATaTbIIHO YCHbBBPUICHCTBAHE, 3a Ja C€ OCU-
TYpAT TOYHH U HaACKIHU pe3yntaTe. CTaHIapTU3ANUATA U
BaJIUIUPAHETO HA TECTOBETE 3a TEYHA OMOICHUs Ca OT pelia-
Bal0 3HAYCHUC 32 IIMPOKOTO MM KJIHMHHYHO MPUIIOKCHUC.
OcBeH TOBa IeHaTa W JOCTBHITHOCTTA HAa TECYHHUTE OHOIICHU
MPOIbIDKABAT A3 OBAAT (aKTOp 3a TAXKHOTO MHTEIPUPAHE B
pyTHHHATA KJIMHUYHA PAKTHKA.

TapreTHu Tepanuu Nnpu peaku pakosum
3abonsaBaHuA

Penkure pakoBu 3a00JsiBaHMS, Makap M IOOTEIHO, 3acs-
raT 3Ha4UTeNeH Opoil marueHTu B cBeToBeH Mamiad. [Topaau
HHUCKATa CH YeCTOTa M pPa3HOOOPA3HUs CH XapaKTep PeiKHUTe
BUJIOBEC paK MPEACTaBJIABAT YHUKaAJIHO IMPEAN3BUKATCIICTBO
IIpyu AUATHOCTULUPAHETO U JICUCHUCTO. KOHBCHIJ,I/IOHaﬂHl/ITe
Teparuy 4eCTO ca C OrpaHHuYCHa ¢PEKTUBHOCT, KOCTO PAaBU
THPCEHETO HA WHOBATUBHU IOIXOMU U3KJIFOUUTEITHO BaXKHO.
TapreTHUTE Tepamnuu ce MPeBbpPHAXa B JIbY HAJISHK 1A B o01ac-
TTa HA PEIKUTE BUJOBE PAK, PEIAraiiku MepCoHATH3UPaAHH
JICYCHHUs, KOUTO Ca HACOYCHU KOHKPETHO KBbM T'CHETHUYHUTE
MIPOMEHH, O0YCIaBSIIIU TE3U 3JI0KAYECTBEHHU 3200 IsIBAHHUSL.

Penkure BHIOBE pak 0OXBallaT MIUPOK CHEKTHP OT 3JI0Ka-
YEeCTBEHH 3a00JISIBAHNUS, BCIKO OT KOUTO MMa YHUKAJIHH OHO-
JIOTUYHU XapaAKTCPUCTUKU U KJIMHUYIHO ITOBCACHUC. PS[Z[KOCT-
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to track tumor dynamics, treatment response, and
the emergence of resistance, allowing for timely
adjustments to treatment strategies (18).

Liquid biopsies hold the key to tailoring treatments to
an individual‘s unique cancer profile. By identifying
specific genetic mutations or biomarkers, oncologists
can select targeted therapies that are most likely to be
effective for a particular patient. Personalized treatment
selection optimizes therapeutic responses while
minimizing unnecessary toxicity from treatments that
may not be beneficial.

Liquid biopsies offer a real-time glimpse into evolving
tumor genetics, enabling the detection of emerging
resistance mechanisms. Armed with this knowledge,
clinicians can modify treatment regimens or explore
alternative therapeutic options to overcome resistance
and prolong treatment efficacy (19).

After cancer treatment, there is a concern of
residual cancer cells that may remain undetectable
by conventional methods. Liquid biopsies have the
potential to detect minimal residual disease, providing
crucial information for decisions on post-treatment
surveillance and the need for further intervention.

While liquid biopsies have revolutionized cancer
diagnostics and treatment, their potential extends
beyond oncology. Researchers are exploring their
use in other diseases, such as infectious diseases,
autoimmune disorders, and pre-natal screening for
genetic abnormalities.

Despite the promise of liquid biopsies, there are still
challenges to address. The sensitivity and specificity of
these tests need further refinement to ensure accurate
and reliable results. Standardization and validation of
liquid biopsy assays are critical for widespread clinical
adoption. Additionally, the cost and accessibility
of liquid biopsies remain considerations for their
integration into routine clinical practice.

Targeted Therapies in Rare Cancers

Rare cancers, although individually rare, collectively
affect a significant number of patients worldwide. Due
to their low prevalence and diverse nature, rare can-
cers pose unique challenges in diagnosis and treatment.
Conventional therapies are often limited in their effec-
tiveness, making the pursuit of innovative approach-
es crucial. Targeted therapies have emerged as a ray
of hope in the realm of rare cancers, offering tailored
treatments that specifically address the genetic altera-
tions driving these malignancies.

Rare cancers encompass a wide range of malignancies,
each with its unique biological characteristics and clini-
cal behaviors. The rarity of these cancers presents chal-
lenges in conducting comprehensive research, collect-
ing sufficient data, and conducting large-scale clinical
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Ta Ha TE3UW BHUAOBC paK MpEACTaBJsABa NPCAU3BHUKATCICTBO
IIPY MTPOBEXKJAHETO HA ISUIOCTHU U3CIIE/IBAHUSI, CHOMPAHETO
Ha JIOCTaThYHO JJAHHH U MTPOBEKJAHETO HA MU POKOMANaOHH
KJIMHUYHU U3MIUTBaHM. B pe3ynrar Ha TOBa Tpa uIIMOHHUTE
MOJIXO/IM 32 JICYEHUE YECTO C€ OCHOBABAT HA EKCTPATONIAIUH
OT MO-YECTO CPELIAHNUTE BUIOBE PaK, KOSTO BOJIHU JIO HEOITH-
MaJIHU Pe3yaTaTu.

[lpu penkurte BHIOBE paK TapreTHUTE TEpAIMU Ipeajarat
MEePCOHAIM3UPAH U MPELU3EH MOIX0 KbM JICYSHUETO, HACO-
YCH KbBM I'€HCTUYHUTEC (I)aKTOpI/I, KOHUTO Ca B OCHOBATa Ha T€3U
3abonsiBanus. Upes OjokupaHe WM MOAYJIMpaHE HAa aKTHB-
HOCTTa Ha cneumbuqﬂn MMPOTECUHHU, CH3UMH WJIA CUTHAJIHHU
II'BTHUINA, [EJICBUTE TEPAIMK LENIST J1a HapyIaT MeXaHU3MH-
Te, ONPEAEIISIIN pacTeXka 1 OleIIBAaHeTO Ha paKa.

[lpu penkurte BUAOBE pak, MpU KOUTO Pa3pabOTBAHETO HA
HOBH JIEKapCTBAa MOXeE Ja Objie MPEeIU3BHKATEICTBO, MPH-
LEHUTE TePANUU NPEJaraT MOTSHIMAI 33 MO3UIUOHUPAHE
Ha JekapcTBaTa. ChIIECTBYBAIINTE JISKAPCTBA, OMOOpPEHH 32
MO-YeCTO CpPEeIlaHy BHJIOBE PaK, MOTaT Jia ce OKaxkaT obera-
BalllM [IPH PEJIKU BUIIOBE PaK, aKo ca HAJIUIE ChIIUTE MOJIEKY-
nsipHu 1enu. Tasu crparerns 3a perno3uiiMOHNpaHe YCKopsiBa
BB3MOKHOCTUTE 32 JICUCHHE Ha MallUeHTHUTE, KaTo ce n30sir-
BaT JIBJITUTE MPOIIECH Ha pa3paboTBaHe Ha JiekapcTBa (20).
KoMOnHMpanuTe Tepanuu ca MHOTO oOeIaBaily 1 IpHu pes-
KM BUJIOBE PaK, IPU KOUTO TEPAINUTE C SIUH areHT MOXe Jia
HE ca JocTaThuHu. M3cienoBarenre mpoyBar Bb3MOKHOCT-
UTe 32 KOMOMHHMpAHE HA TAPreTHU TEPANUU C JIPYTHU LEJICBH
areHTH, UIMYHOTEPANUU, XUMHUOTEPAIIHs UK JTbYeTeparusi,
3a J1a ce MOCTUTHE CHHEePruieH eeKT U Ja ce MPeojIoiiee pes-
ncreHTHoCcTTA (21).

Bce mo-uecTo B KIMHWYHU M3MUTBaHUSA ce pa3paboTBar
TapreTHU TEPAIny 3a PSJKO CpPElllaHH 3J0KauyecTBEHH 3a00-
nsBaHus. M3cnenoarenu, (GapManeBTHYHM KOPHOpAaLUU U
OpraHu3alliy 3a 3allMTa Ha [TpaBaTa Ha MaUeHTUTE PadoOTIT
3ae/IHO 32 NMPOYYBaHE HAa HOBM JIEKAPCTBA, KOETO J1aBa HaJIEK-
Jla Ha NallMEeHTHTE C MAJIKO BH3MO>KHOCTH.

BbaeleTo Ha TapreTHUTe Tepanuu u
HOBOBbL3HUKBALLUTE 34PaBHU TEeXHONOrnmn

W3cnenBanuaTa B o0acTTa Ha paka HEMPEKBCHATO CE pas-
BHUBAT OJIaro/lapeHrie Ha Hanpeabka B TEXHOJIOTHUTE, MO-T0-
OpoTo pazbupaHe Ha OMOJIOTHSATA HAa paka U WHOBATUBHUTE
MOAXOAU 3a JedeHHue. Thil KaTo M3CIEA0BATCIMTE HABIM3AT
BCE IO-IBJI0OKO B THHKOCTUTE Ha 00JIeCTTa, HOBUTE LIEJIH U
HOBOBB3HUKBAIIIATE TEXHOJOTUHU IIPOMEHST HAYMHA, [0 KO-
TO TOAXOXKJIaMe KbM JIMarHOCTUKATA, JICYCHUETO U yIIPaBIie-
HHUETO Ha paka.

UmyHomemabonusbm

MyHOMETa0OTU3MBT, KOHTO € peceyHa TOUKa MEKTY UMY-
HOJIOTHATA W KJIETHUYHUS METAa00JIN3bM, € HOBOIIOSBHIIA CE
00acT B M3CIEIBAHUATA HA paKa. YUEHHUTE Ca OTKPHIIH, 4e
UMYHHHTE KJIETKH, KaTo HarpuMep T-KIeTKUTE, pa3auTaT Ha
cnenupUIHA METa0ONUTHU ITHTHUINA, 32 Ja (PYHKIIHOHUPAT
ONTHMATHO. MaHUIYJINPAHETO HA TE3W MBTHINA Mpeziara
MOTEHINAIHYU CTPATETUH 33 3aCHJIBAHE HA IMYHHUS OTTOBOP
Cpelly PaKoBHTE KJICTKH. MOAYIHpPaHETO HA UMYyHOMETa00-
Tu3Ma € o0emanamnio 3a pa3paboTBaHETO HAa HOBH HMYHOTE-
panuu, KOUTO MOTaT Jja pa3r'bpHAT ITbJIHATA MOII HA UMy HHa-
Ta cucteMa B OopOaTa ¢ paka.

POPULATION HEALTH

trials. Consequently, traditional treatment approaches
are often based on extrapolations from more common
cancers, resulting in suboptimal outcomes.

In rare cancers, targeted therapies offer a personalized
and precise approach to treatment, addressing the genet-
ic drivers that underpin these diseases. By blocking or
modulating the activity of specific proteins, enzymes,
or signaling pathways, targeted therapies aim to disrupt
the mechanisms driving cancer growth and survival.

In rare cancers, where developing new drugs can be
challenging, targeted therapies offer the potential for
drug repositioning. Existing targeted drugs approved
for more common cancers may show promise in rare
cancers if the same molecular targets are present. This
repositioning strategy expedites treatment options for
patients, avoiding lengthy drug development processes
(20).

Combination therapies have shown great promise in
rare cancers, where single-agent therapies may not
be sufficient. Researchers are exploring the potential
of combining targeted therapies with other targeted
agents, immunotherapies, chemotherapy, or radiation
to achieve synergistic effects and overcome resistance
210).

Targeted treatments for uncommon malignancies are in-
creasingly being developed in clinical trials. Research-
ers, pharmaceutical corporations, and patient advocacy
organizations work together to explore novel medicines,
giving patients with few options some hope.

Future of Target Therapies and Emerging
Health Technologies

The landscape of cancer research is continually
evolving, driven by advances in technology, increased
understanding of cancer biology, and innovative
treatment approaches. As researchers delve deeper into
the intricacies of the disease, novel targets and emerging
technologies are transforming the way we approach
cancer diagnosis, treatment, and management.

Immunometabolism

Immunometabolism, the intersection between immu-
nology and cellular metabolism, is an emerging field
of cancer research. Scientists have discovered that
immune cells, such as T cells, rely on specific meta-
bolic pathways to function optimally. Manipulating
these pathways offers potential strategies to enhance
the immune response against cancer cells. Modulating
immunometabolism holds promise in developing novel
immunotherapies that can unleash the full power of the
immune system in the fight against cancer.
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EnueeHemuyHu mepanuu

EnureneTnyHnTE MPOMEHH UTPASAT PElIaBalia poJisi B pa3Bu-
THETO U IPOTPECcUsTa Ha paka. ENUreHeTHUHNTE Tepanuu ca
HACOYCHH KBM TE3M MOAUPHUKALINN, KATO HAIIPUMEP METHITH-
pane Ha JIHK n Monudukammy Ha XUCTOHH, 3a J1a Bb3CTaHO-
BAT HOPMAJIHUTE MOJETHN Ha TeHHa ekcripecus. Karo ,,mpeHa-
MUCBAT €MUTeHETUYHUS CIICHApUi Ha paka, Te3U Teparnuu
MMaT MOTEHITNAJ 32 TIPETPOrpaMUpaHe Ha PAKOBUTE KIICTKH,
CHUpaHe Ha pacTeka MM U TIOBUIIaBaHe Ha e(prKacHOCTTA Ha
JIPYTH METOAH Ha JICUCHHUE.

PHK mepanuu

Tepanuute, 6azupanu Ha PHK, BKJIIOUMTETHO MaTKUTE WH-
tepdepupani PHK (siRNA) u aHTHCEHC OJIMTOHYKJICOTH-
JUTe, MpearaT o0eIaBan HaunH 3a JIeYeHne Ha pak. Te3n
Tepanmuy UMaT 3a [eJ J1a 3arayIaT Wil MOAYIUpPAaT eKcIpe-
CHATA Ha CTICU(UYHHN TeHU WK OHKOTCHHH TPAHCKPHIITH.
Karo ce HacouBaT KbM TEHETHYHHUTE ABUTATEIH Ha paka,
PHK TepanuuTte mMat moTeHIHAT 32 CIIUPAHE HA IPOTPECHsI-
Ta Ha paka M MpeooIsiBaHe Ha PE3UCTCHTHOCTTA.

TeyHu 6uoncuu

Teunure 6I/IOHCI/II/I, KaKTO BCYC CIIOMCHAXMC, Ca HCHHBAa3WBHU
TECTOBE, KOMTO aHAJIU3MpaT HupKynupamara TymopHa JJHK
U Apyrd OMOMapKepH B TEJECHUTE TEYHOCTH. TeyHurte Ou-
OICHH OCHTYpSIBAT INPEJCTaBa B PEalHO BPEME 3a PaKOBHUS
l'[pO(i)I/IJ'I Ha ManyeHTa, KaTo MO3BOJIIBAT PAaHHO OTKpPHUBAHEC,
MpocJie/isiBAHe Ha OTrOBOpa Ha JICYEHUETO M OTKPHBAHE Ha
MHUHUMAIHO OCTaThuHO 3aboinsBane. C HampeJBaHETO Ha
TEXHOJOTMHUTE TeUHaTa OMOICHS MOXKeE Jia ce MPEBBPHE B Py-
THHHA YaCT OT JICYEHUETO Ha paKa, KaTo HACOYBa PEUICHUsITA
3a JIeYeHHE U Mo00psIBa pe3yITaTUTE Ha MalueHTuTe (22).

U3kycmeeH unmenexkm (UU) e uscnedsaHusima
Ha paka

HSCHeﬂBaHI/IHTa Ha pakKa 1 TCpanneBTUYIHOTO JICHCHUEC CC TPAaH-
C(bOpMI/IpaT C noMolITa Ha U3KYCTBCH MHTCJIICKT U MAallIMHHO
00ydeHue. MHOTOOPOIHY BHIOBE JaHHH, KATO TCHOMHU JIaH-
HU, TJTaHHHU OT 1/1306pa>1<eH1/151 1 CJICKTPOHHU 3ApaBHU JOCUCTA,
Mmorar aga 6T),HaT aHaJIM3UpaHu OT TE3U TCXHOJIOTHH, 3a Ja CC
OTKPpUAT MOJACIIH, JIa CC MPOrHO3UpPAT PEIYJITATUTE OT JICHEC-
HHETO U Ja CC HO,Z[OGpI/I CTpaTI/I(l)I/IKaHI/IﬂTa Ha MNanueHTUTE.
WncTpymenTute, ynpasiasBanu ot U, umar noteniuana aa
YCKOPSIT pa3pabOoTBaHETO HA HOBH JIGKAPCTBA, Ja MOMOOPST
MJIAaHUPAHETO HAa KIMHUYHUTC U3IUTBAHUA U Ja aganTupar
[UIAHOBETE 34 JICYEHHUE B CHOTBETCTBUE C OCOOEHOCTHUTE Ha
BCCKM IMAallUCHT.

Knemb4yHu umyHomepanuu

EdexTuBHOCTTa Ha KIETHYHUTE MMYHOTEpAIMH, KaTO Ha-
npuMep xuMmepHaTa aHTureHHa perentopHa (CAR) T-kie-
ThYHA TEpanus, MpH JEYCHUETO Ha HAKOHM 3JIOKaYeCTBEHHU
3a00JIsIBaHUSI HAa KPHBTA Bedue € 3a0eIeKHUTEIHO YCIIeIIHA.
Bce ome ce mpoexaaT u3cienBaHus 3a MopoOpsiBaHe Ha
epuKacHOCTTa U 0€30MacHOCTTa Ha TE€3M Tepanuy, KaKTo U
Ha crocoOHOCTTa UM J1a JIEKyBaT coJIMIHN TyMopu. Kiersu-
HUTE UMYHOTEpAIINU ca aBaHrapaHa (opma Ha JieueHHe Ha
paxa ¢ IOTeHIIHAJ 32 U3JIeKyBaHe, Thil KaTo Te MoguduIupar
UMYHHHUTE KJCTKH, 33 J1a MJICHTH(OUIUPAT U YHUIIOXKABaT
TOYHO PaKOBHTE KJICTKH (23,24).
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Epigenetic Therapies

Epigenetic alterations play a critical role in cancer
development and progression. Epigenetic therapies
target these modifications, such as DNA methylation and
histone modifications, to restore normal gene expression
patterns. By ,,rewriting‘ cancer’s epigenetic script, these
therapies hold potential in reprogramming cancer cells,
halting their growth, and enhancing the efficacy of other
treatment modalities.

RNA Therapeutics

RNA-based therapies, including small interfering
RNAs (siRNAs) and antisense oligonucleotides, offer a
promising avenue in cancer treatment. These therapies
aim to silence or modulate the expression of specific
genes or oncogenic transcripts. By targeting the genetic
drivers of cancer, RNA therapeutics hold potential in
halting cancer progression and overcoming resistance.

Liquid Biopsies

Liquid biopsies, as mentioned earlier, are non-invasive
tests that analyze circulating tumor DNA and other
biomarkers in bodily fluids. Liquid biopsies provide
a real-time view of a patient‘s cancer profile, enabling
early detection, monitoring treatment response, and
detecting minimal residual disease. As technology
advances, liquid biopsies may become a routine part of
cancer care, guiding treatment decisions and improving
patient outcomes (22).

Artificial Intelligence (Al) in Cancer
Research

The field of cancer research and therapeutic treatment
is being transformed by AI and machine learning.
Numerous types of data, like as genomic data, imaging
data, and electronic health records, can be analyzed by
these technologies in order to spot patterns, forecast
treatment outcomes, and enhance patient stratification.
Al-driven tools have the potential to hasten the
development of new drugs, improve the design of
clinical trials, and tailor treatment plans according to the
particulars of each patient.

Cellular Immunotherapies

The effectiveness of cellular immunotherapies, such
as chimeric antigen receptor (CAR) T-cell therapy, in
treating some blood malignancies has already been
remarkably successful. Research is still being done
to improve the efficacy and safety of these treatments
as well as their ability to treat solid tumors. Cellular
immunotherapies are a cutting-edge form of cancer
treatment with the potential to be curative since they
modify immune cells to precisely identify and destroy
cancer cells (23,24).

BN NN Tov15 M MK+ 3 M M BEbJFAPCKO CMNCAHNE 3A OBLIECTBEHO 3IPABE I I M 2023 M M M BULGARIAN JOURNAL OF PUBLIC HEALTH M M M Vol.15 M MNe3 i W W 13



30PABE HA HACENEHWETO

3AKINIOYEHUE

PaskpuBaHeToO Ha TEHOMHUS Mei3ax Ha paka OeJekn MoBpa-
THa TOYKa B MCTOpUATA Ha oHKoJorusTa. OT 3abossiBaHe,
OMPEICIISTHO M0 MECTOIMOJIOKCHHE, PAKBT Be4e ce pa3dupa
4pe3 TCHETUYHUS MY ChCTaB, KOCTO MPOIPABS BT KBM IEp-
COHalIM3MpaHaTa MeIuIlMHa W TapretHute Tepamnuu. C Ha-
MPEIBAHETO HA epaTa HAa TCHOMHKATa CHbBMCCTHHUTC YCHIIUS
Ha M3CIICIOBATEIH, JICKapH U 3aHHTEPECOBAHU CTPaHU OT UH-
JyCTPHUSATA Ca KJIIOYBT KbM Pa3KPUBAHETO HA HOBH JICUCHHSI U
TpaHc(hOPMUPAHETO HA TPHIKUTE 3a paKa.

WHTerpupaneTo Ha TCHOMHHUTE JaHHU B pyTHHHATA KINHNAY-
Ha TMpakTHKa OOeIlaBa MEePCOHATU3UPAHM JICUCHUS, KOUTO
criecTsBaT Ha MAallUEHTUTE HEHYXHU MHTEPBEHLIUU U YBEIH-
YaBar IIaHCOBETE UM 3a ycIelleH u3xo. JlokaTo ce cTpeMuM
Jla pa3KoJupaMe CIOXKHOCTTa Ha PaKOBUTE '€HOMH, HHE Ce
prOIMkaBaMe BCe IoBeYe KbM O'bIeIIe, B KOSTO MepCOHAIIH-
3UpaHaTa MEeJUIMHA I1Ie Ce€ IPEBbPHE B CTAHAAPT Ha JIEUEHUE,
HOCCHKH HaJIeXkKIa U HOB OIITHMH3BM Ha 3aCETHATUTE OT paK.

EBostorinsita Ha MPUIETHUTE TEpAlMK MPEACTABISIBA TPH-
yM(® Ha HaygHATa H300pETATETHOCT U YIOPUTOCT B CTPEMEKa
3a mobena Haja paka. OT OTKPUBAHETO HA BOJEIIUTE MY TaIlUH,
JI0 pa3paboTBaHETO Ha HHXMOMTOPH Ha HUMYHHHUTE KOHTPOJI-
HU TOYKM, TAPr€THUTE TEPAuU IPOMEHMUXA Ieii3aKa Ha Je-
YCHHUETO Ha paka, Karo Jajoxa HaJekKJa Ha MAI[UCHTUTE U
TEXHUTE CEMEWCTBA 110 IIEJIHS CBST.

Twif KaTO HayYHHUTE M3CICABAHUS MMPOIBIDKABAT J]a pa3raa-
BaT CJIOXKHOCTTA HA OMOJIOTHATA HA paKa, IPULCIHUTE Tepa-
UM HECBMHEHO IIIe Ce Pa3BUBAT OIIE IT0BEYE, BBBEXKIANKH
HOBH CPEICTBa, KOMOWHHPAHHU CTPATeTHH U TOMOOpPEHH TH-
AQrHOCTHYHHM HHCTPYMEHTH. bpiaemero Ha oHKonorusita e
B N€pCOHaAJIM3MpaHaTa MEAUIMHA, ITPU KOATO YHUKAJTIHUAT
TCHCTHUYCH MOAINMUC HAa BCCKU MAIMUCHT ONPCACIId PCHICHUATA
3a JIeYyeHue, KOeTO O3Ha4aBa OTKJIOHEHUE OT YHUBEPCATHUA
HOIXOZ.

[TpeononsBaHeTO Ha PE3UCTEHTHOCTTa KbM TAPreTHHUTE Te-
panuu € AMHAMHUYCH M Pa3BHUBAI CE CTPEMEX B cdepara Ha
JIEYEHHUETO Ha paka. Thi KaTo U3CIIEN0BATEINTE HABIN3AT BCE
MO-TBJI00KO B OMONIOTHATA HA paka M MEXaHH3MHUTE Ha Pe3-
UCTEHTHOCT, NMPOABIKABAT J]a CE MOSABABAT HOBU CTPATECTHH
u pobuBu. KoMOMHMpaHUTE Tepamuy, epcoHaaIn3upaHara
MEJUIMHA, PAHHOTO OTKPHBaHE U Pa3pabOTBAHETO HA HOBH
JIeKapCcTBa MpeiaraT MHOTOCTPaHEeH MOIX0/ 3a MPeo/I0IsBa-
HE Ha PE3UCTEHTHOCTTA U MOBUINABaHE HA e(PUKACHOCTTA Ha
TapreTHUTE TEParuH.

WuTterpupanero Ha TeyHarta OWOICHS B PYTHHHATA KIIH-
HUYHA NpaKTHKa OeleKd TpaHC(HOpMAIMOHHA NMPOMSIHA B
OHKOJIOTH$TA, MO3BOJSBAMKN Ha OHKOJIO3UTE Ja aJanTHpaT
JIEYEHHNETO ¢ MO-TOJIsIMa MPELU3HOCT U I'bBKaBOCT. KaTo us-
H0JI3BaMe IIPO3PEHHATA, NPEJOCTABIHU OT TEUYHHUTE OUOI-
CHH, HHE ce TpUOIMKaBaMe KbM BU3HUsITA 32 ObJIEIle, B KOETO
paKkbT MOXKke J1a ObJie e(PEKTUBHO YIpaBIIsIBaH, a MAIUCHTUTE
Jla M3IUTAT [0-100p0 Ka4eCTBO Ha KHUBOT I10 BT KbM PEMHU-
CHIS M CJIe]] TOBA.

TapreTHHTE Tepanuu OTKPUXa HOBH ITBTHIIA KBM HaJekKAaTa
U B TIIpeIU3BHKATEIHUA Ieif3aK Ha peiKkuTe BUuoBe pak. Te
ca JI0OKa3aTelCTBO 3a HEYMOPHHS CTPEMEX KbM pa3OupaHe
Ha paka Ha MOJIEKYJIpHO HUBO W o0emaBaT mo-e(peKTHBHH,
I0-MaJIKO TOKCHYHU U NePCOHAIN3UPAHH JICUCHHS 32 XOpaTa,
M3IPaBEHH TIpeJl OTPOMHOTO TIPEIN3BUKATENICTBO Ha paka. C
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CONCLUSION

The unraveling of the genomic landscape of cancer
marks a turning point in the history of oncology.
From a disease defined by its location, cancer is now
understood through its genetic makeup, paving the
way for precision medicine and targeted therapies.
As we progress further into the era of genomics, the
collaborative efforts of researchers, clinicians, and
industry stakeholders hold the key to unlocking new
treatments and transforming cancer care.

The integration of genomic data into routine clinical
practice offers the promise of personalized treatments
that spare patients from unnecessary interventions and
enhance their chances of successful outcomes. As we
strive to decode the complexities of cancer genomes,
we move ever closer to a future where precision
medicine becomes the standard of care, bringing hope
and renewed optimism to those affected by cancer.

The evolution of targeted therapies represents a triumph
of scientific ingenuity and perseverance in the quest to
conquer cancer. From the discovery of driver mutations
to the development of immune checkpoint inhibitors,
targeted therapies have transformed the landscape of
cancer treatment, providing hope to patients and their
families worldwide.

As research continues to unravel the complexities of
cancer biology, targeted therapies will undoubtedly
evolve further, introducing novel agents, combination
strategies, and improved diagnostic tools. The future
of oncology lies in precision medicine, where each
patient’s unique genetic signature guides treatment
decisions, marking a departure from the one-size-fits-
all approach.

Overcoming resistance to targeted therapies is a
dynamic and evolving pursuit in the realm of cancer
treatment. As researchers delve deeper into cancer
biology and the mechanisms of resistance, new
strategies and breakthroughs continue to emerge.
Combination therapies, personalized medicine, early
detection, and novel drug development offer a multi-
faceted approach to conquer resistance and enhance the
efficacy of targeted therapies.

The integration of liquid biopsies into routine clinical
practice marks a transformative shift in oncology,
allowing oncologists to tailor treatments with greater
precision and agility. By leveraging the insights
provided by liquid biopsies, we move closer to the vision
of a future where cancer can be effectively managed,
and patients experience better quality of life on their
journey towards remission and beyond.

Targeted therapies have illuminated new paths to hope in
the challenging landscape of rare cancers as well. They
are a testament to the relentless pursuit of understanding
cancer at its molecular level, and they offer the promise
of more effective, less toxic, and personalized treatments
for those facing the formidable challenge of cancer. As
the journey of targeted therapies unfolds, the vision of a
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pasrpblaHEeTO HA N'BTA HA NPULCITHUTE TEPpAIlIMU BU3KUATA 3a
CBAT, CBO60[[CH oT 6peMeT0 Ha paka, CTaBa BCC MMO-0CE€3acMa,
BHLXHOBHBaﬁKH H3CJICA0BATEIN U JICKApU J1a NpOoABbJIKAT Ja
pasmurpsaBaT rpaHUIUTE HA MTHOBALITUUTC B 60p6aTa C TOBa OI1-
YCTOMIUTCIIHO 3a00J1IBaHe.

Tl KaTO M3CIIEABAHUATA HA paKka IMPOABIKABAT Ja Pa3LIu-
psiBaT IpaHUIMTE HA 3HAHUETO U TEXHOJIOTHHTE, OBJCIIETO
Ha JIEYEHHETO Ha paka e MHorooOemasamo. Hosure nenu u
HOBOBB3HUKBAIIUTEC TCXHOJIOI'MHU OTKPUBAT HOBU IIbTHIIA 34
JIMAarHOCTHUIMPaHe, JeUeHHE U yIIpaBieHue Ha paka. OT umy-
HOMETaboJIM3bM JI0 enureHeTnyHu tepanuu, ot PHK repa-
MUY JI0 TEUHU OMOIICHH ¥ MHOBALMH, Oa3upaHy Ha U3KYCTBEH
UHTENEKT — BCHUKU T€ MPEAOCTaBSAT Bb3MOXKHOCTH 32 IPOMSI-
HA Ha HAYMHA, TI0 KOUTO NOAXO0XkKAaMe KbM paKa.
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CTONMNYHO OBLUMNHCKO
3AOPABEOIA3BAHE -
OCEMIOAULWEH ONUT B
CKPUHUHTA

Hursap Jxadep

Meouyuncku ynusepcumem, Coghus

PE3IOME

Buveeoenue: bvreapus e cped mankomo cmpanu 6 Eeépona,
Kosimo Hama npuema Hayuonanna cKkpuHuH208a npoepama no
OMHOWEeHUe HA OHKOMO2UUHUMe 3a0015368anus, kakmo u Ha-
YUOHALEH CKPUHUH208 PeUCTDD, BbNPEKU HACMOABAHUAMA HA
MHOdHCeCmB0 excnepmu. Tasu aunca ce onumeam 0a 3anbaAHAM
00WUHU, HENPABUMENCTNEEHU OP2AHUAYUU U PadOmMOoOameni.

Len: /la ce nanpasu npeened Ha OaHHUME 3a OPeAHUZUPAHU-
me u nposedeHu om CUCMeMama Ha OOWUHCKOMO 30paseo-
nazeawne (CmoauyHa 0OWuHa) NUIOMHU CKPUHUH2O08U Npe2iie-
Ou ¢ aHaIu3 U U3600U.

Mamepuan u memoou: Vznonzean e 0okymenmanen memoo.
Ananuzupanu ca 00K1aOHU 3aNUCKU, OMYemuU U CYemOo8OOHU
oannu, kakmo u oannu om cauma na Cmonuuna obwuHa 3a
nepuooa 2015-2022 e.

Pezynmamu: [lpecneoanu ca 30 330 oywiu. Om msax 6462 ca c
KOHCIMAamupanu namono2udhu npomenu, a ¢ 178 cayuas e no-
cmasena onxonozuuna ouaenosa. C nezonsm gunancos pe-
cype, pasnpedenen pagnomepro 8 nepuooa 2015-2022 2., upes
ckpuHuneogume npozpamu ha Cmonuyna obwuna, ocvuyecm-
8€HU OM OOWUHCKUME CMPYKMYPU HA 30paseondaseane, e no-
CMUSHAm 3Ha4uUM 3a 00uecCmeenomo 30page ehexm, CevbP3aH
CbC CKpUHUHEA U PAHHAMA OUACHOCTIUKA HA COYUATHOZHAYU-
MU 3a00156aHUS, KAKGUMO €A PAK®I HA MAEYHAMA JCae3d
(PM?K), paxem na npocmamama (PII) u 3a6on36anusma na
wumosuonama xcneza (LLJK). Obxeamvm na npezreoume e
paznuyen (36%-76%) npu pasiuunume npeziedu u 8apupd
KAKmo npe3 200unume, makda u npu pa3iudHume 10Kaiu3d-
yuu. Mwvoceme (PII) ca no-manxko ckiowHu 0a nocewasam
npoghunaxmuynu npezaeou. llpu npeereoume 3a PMIK uma
Hamansieane Ha yvacmuemo 6 medenue na coounume. Jlo-
2UCMUKAMA, KOMYHUKAYUOHHAMA CIMPAMe2ust, OMYumanemo
Ha MUnuYHUmMe UHGOPMAYUOHHU KAHATU CA OM CHUECTNEEHO
3Hayenue 3a npeodoas8anemo Ha bapuepume npu CbOmeen-
HUme mapeemuu epynu, nooaeNcauju Ha CKPUHUHE.

3aknrwouenue: Obwurnckomo 30pageonassare 8 CmoauUyama
00KA36a C OP2AHUZAYUSINA U OCLUECMBABAHEMO HA CKPU-
HUH208UMe npeaiedu NOMEHYUaIa cu 0d npPosexcod Mecmua
noaumuKka, 6a3upana Ha NPUHYUNUMe Ha NPOPUIAKMUKA U
PAHHA OUACHOCMUKA HA 3A00JS8AHUSAMA, ¢ 6CUYKU COYUAI-
HO-UKOHOMUYECKU epeKkmu 6 0bjle0Cpodet NIaH, Wo ce Kacae
00 KoHmuHeenma, Ha Koumo e pabomooamen. Mecmunama
8ACT MOJICE C OCUCMEUMA CU NO NPULONCEHUE HA CKPUHUH-
208U npocpamu 0a 0ONbAEA HAYUOHAIHUME YCUTUSL 3d MOEA.
Tosa obaue ne 3amenss HeobXoOoumMocmma HA HAYUOHATIHO
(nonynayuonno) nueo om Hayuonanna ckpunumneosa npo-
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METROPOLITAN MUNICIPAL
HEALTHCARE — EIGHT
YEARS OF SCREENING

EXPERIENCE

Nigyar Dzhafer
Medical university - Sofia

ABSTRACT

Introduction: Bulgaria is among the few countries in
Europe that does not have a National Cancer Screening
Program or a National Screening Register, despite the
insistence of many experts. Municipalities, NGOs and
employers are trying to fill this gap.

Aim: Conduct a review of the data on the pilot screening
organized and conducted by the municipal healthcare
system (Metropolitan Municipality), with analysis and
conclusions.

Material and methods: A documentary method was
used. Report notes, reports and accounting data have
been used, as well as data from the Sofia Municipality
website for the period 2015-2022.

Results: 30,330 people were screened, of whom 6,462
were found to have pathological changes and 178 were
diagnosed with cancer. Screening coverage varies
(36%-76%) across screenings and varies across years
as well as across sites. Men (FP) were less likely
to attend screening examinations. Participation in
screening for CRC decreased over the years. Logistics,
communication strategy, consideration of typical
information channels are essential to overcome
barriers in relevant target groups to be screened.

Conclusion: The municipal health service in the
capital city has demonstrated by the organization and
implementation of screening its potential to implement
a local policy based on the principles of prevention and
early diagnosis of diseases, with all the socio-economic
effects in the long term as far as the employer contingent
is concerned. Local government action to implement
screening programs can complement national efforts
to do so. However, this does not replace the need at
national (population level) for a National Screening
Program with a National Screening Register. The
lack of such is a serious challenge and obstacle to the
implementation of prevention, respectively screening
and early diagnosis at national level.

Key words: screening, screening programs,
breast cancer, prostate cancer
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epama ¢ HauuonaﬂeH CKPpUHUH206 pesucmuvp. Jluncama na
maxkuea e cepuo3Ho npedu%ukameﬂcmeo u npenamcmeue 3a
ocvujecmeseane Ha npoqbwzakmuka, PECNEeKMuUuBHO CKpUHUHe
u panna ouazHocmuKka Ha HAYUOHAJIHO HUBO.

Ku1ro4oBU 1yMHU: CKpUHUHT, CKpHHHUHTOBH ITPOTpa-
MU, paK Ha MJIeYHATa 5kJIe3a, pak Ha IpocTarara

BbBEOEHUE

[IpodunakTukaTra ¥ CKpHUHUHTBT ca 0€3 alTepHaTHBa 3a KO-
PEKUHMS HAa HETaTHBHUTE TEHJCHLUH Ype3 BB3MOKHOCTTA 32
paHHa quarHoctuka. ToBa ce OTHacs 3a BCHYKH HEMH(EKIH-
03HU 3a00JIBaHHs ChC COLUANIHA 3HAUUMOCT, BKIIIOYHTEITHO
3a oHkomoruyHHUTe 3abomsBanug (1,2). Ilpodecnonamante
oprarm3aiuu Ha oHkonosute ( WHO/ UICC; ESMO; ASKO)
NOCTABAT aKLEHT BBPXY CKPUHUHTOBUTE (HOPMHU Ha U3CIEI-
BaHe. B HacTosmMs MOMEHT TOBa ca TPH JIOKaJIM3AIHMH:
pak Ha mureyHarta xue3a (PMIK), pak Ha MaTouHaTa mmiika
(PMII) n xomopekrtanen kapuuaoMm (KPK). PsroBomcTBara
3a Ka4eCTBO M NOBEJEHNE IIPU Te3U (GOpMH ca B OCHOBATa Ha
MO-HATATHITHUTE NEHCTBHS B Ta3u Hacoka (3,4).

WHcTuTynmoHanHa U3sBa Ha BOJISITA 33 MOAKpEIa Ha Mpo-
(decuonanuctute ca IIpenmoprka Ha CwBeta Ha EBpoma
(02.12.2003 r.) u Jloknmax TO TpularaHe Ha TpenopbKa-
ta (08.05.2008 r.). IIpenopbkara Bu3upa OOIIM HACOKH 3a
€JIEMEHTUTE Ha CKPUHMHTA, KOMTO TPsOBa Ja C€ OTYHMTAT U
BKJIIOYAT OT CTPAHUTE B HAIIMOHAJIHHUTE WM Iporpamu. Jla-
BaT Ce yKa3aHMs 3a MPOBEXKAaHe, perucTpupaHe, MOHUTOPH-
pane, o0yueHHe 1 OTYUTAHE.

HpenoquBa CC BBBCIKJAAHC Ha IMpOrpamMu 3a MomyJaIaluoOHCH
CKPUHUHT OT BCUYKHU CTPAHU C OCUT'YPCHO Ka4UCCTBO, ChIJIAC-
HO eBpOHeI}‘ICKHTe PBKOBOACTBA.

[MoguepTaHa ¢ HEOOXOUMOCTTA OT CUCTEMHO MpHUJIaraHe Ha
HpOFpaMI/ITe C O6XBaT Ha BCUYKH ITOAJICKAIIN CKpI/IHI/IHT‘OBI/I
I'PYIIH U Bb3 OCHOBA Ha Hal-MOOPHUTE MPAKTHKU — OPTaHM3a-
IIMOHHU U OCHOBaHU Ha Jaokazarenctsa (1,2,5,6). MectHara
BJIACT MOXE C HeﬁCTBHHTa CH 110 l'IpI/IJ'[O)KeHI/Ie Ha CKpI/IHI/IH-
TOBHU IIPOTrPaMH a A0I'bJIBA HAIIMOHAIHUTE YCHIIHS 3a TOBA.

Pa3paboTBanero
BKJIIOYBA:

Ha CKPUHHMHIOBA IporpaMa TpsoOBa Ja

» CKPUHHUHTOBH MOJHUTUKH;
» cucTeMa 3a U3CieiBaHe (CKPUHUHTOB TECT);

» Tpymna (110 Bb3pacT), MOJIeXKaIla Ha CKPUHHHT;
» CKPUHHUHI'OB MHTEPBAII;

» MpocIesBaHEe HA CUTHAIN3UPAHNUTE JTHIIA.

HCO6XO,Z[I/IM3.T8. OLICHKA, 3aAbJDKUTCIIHA IIPU CKPUHHUHI TCC-
TOBCTC, BKJIIOYBA: CKPpUHHPpAIIHU BB3MOKHOCTH, eq)eKTI/IB'
HOCT; MHTCPBAJ Ha CKPUHUPAHE; Bb3PACTOB O6XBaT; JoKa3a-
TCJICTBO 34 PUCK CpCIly MO0J3a U I_[eHa/C(I)CI(TI/IBHOCT.

BaxHu eleMeHTH Ha BCsiKa CKpUHUHTOBA MporpamMa ca:

» KOMYHHUKallMOHHA CTpaTerus;

POPULATION HEALTH

INTRODUCTION

There is no alternative to prevention and screening when
it comes to attempts of correcting negative trends through
the possibility of early diagnosis. This applies to all non-
infectious diseases of social significance, including
cancer [1,2] Professional organizations of oncologists
(WHO/ UICC; ESMO; ASKO) place emphasis on
screening forms of examination. Currently these are
three localizations - breast cancer, cervical cancer, and
colorectal cancer (CRC, breast cancer). Quality and
management guidelines for these forms are the basis for
further action in this regard [3.4].

The institutional expression of the will to support
professionals is the Recommendation of the Council
of Europe (02.12.2003) and the Report on the
implementation of the Recommendation (08.05.2008).
The Recommendation refers to general guidelines on the
elements of screening to be considered and included by
countries in their national programs. Guidance is given
on conducting, recording, monitoring, training and
reporting.

It recommends that all countries introduce quality
assured population screening programs according to
European guidelines.

The need for systematic implementation of the programs
with coverage of all screening populations and based
on organizational and evidence-based best practices
is emphasized [1,2,5,6]. Local government action to
implement screening programs can complement national
efforts to do so.

The development of a screening program should include:
screening policies;

examination system (screening test);

group (by age) subject to screening;

screening interval;

vV VvV V VvV V

follow-up of alerted individuals.

Necessary evaluation required for screening tests
includes: screening capacity; effectiveness; screening
interval; age-range; evidence of risk versus benefit; and
cost-effectiveness.

Important elements of each screening program are:

» communication strategy;
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MH()OPMAIMOHHO - PAa3sICHUTETHA KaMITaHuUs;
eJIEKTPOHHA MH(OPMAIMOHHA CUCTEMA;

CKPHUHHUHI'OB PECTUCTBP;

vV V V V

ImpaBuja 3a 6630HaCHOCT, TEXHUKA, CTUYHU W IIPpaBHU
CTaHJapTH, 3alllUTa HA JIMYHUTEC TaHHU,

» TIIOBCACHMEC IIpU CUTHAJIM3UPAHM JIULIA,
> O6y‘I€HI/IC Ha MCAUIUHCKU A [IECPCOHAJL.

W mnaii-noOpe opraHu3upanHata U oOe3meueHa mporpama
MOXke Ja ObJie MmpoBajieHa MpH OTKa3 Ha Xopara ja ObaaT
nperneganu!

LEN

I[a CC HaIlpaBU IpErjiea Ha JAaHHUTC 34 OPTraHU3UPAHUTE U
IMpOBEACHU OT CHCTEMATa Ha O6H.II/IHCKOTO 3/ipaBcoIia3Ba-
HEC (CTOJ'II/I‘IHa O6H.[I/IHa) NHUJIOTHU CKPUHUHTOBU MPEIJICaAn €
aHaJIU3 U U3BOAH.

MATEPWAJT U METOOU

W3non3Ban e fokyMeHTajieH MeTo. M3non3Banu ca noknani-
HU 3aIIMCKH, OTYCTHU U CYHCTOBOJHHU JaHHH, KAKTO U JaHHU OT
caifta Ha CtonnyHa obmurHa 3a mepuoaa 2015-2022 r.

PE3YNTATU

CxpuHuHrosu nporpamu Ha CTou4Ha o0IMHA
PMIX - 2015; 2016; 2017; 2019; 2020-2021-2022 roguna
PIT - 2018 roguna

LXK - 2018/2019 roguna

OO0xBaT Ha IporpamMmrTe:

» Cexrop ,,O0pa3oBaHue” - }KeHU HAJ 35-TONUITHA BH3PACT:
NEAarOrNYeCKH M HEelleIarorH4eCcKH ChCTaB;

» Cexrop ,,Ipancnoprt;
» CTronnyueH HHCIIEKTOPAaT;

» Kommiekcen 3a 1eTCKo XpaHeHe, TeTCKH SICTH, 3PaBHA Ka-
OMHETH, COITMAIHH YCIYTH, HETIearornyeckKu ChCTaB.

[Ipe3 2015 r. CronuyHa OONMHA WHHUIIMKPA U OPTaHHU3HPa
OOIIMHCKHU TPOEKT 10 ,,CKPUHUHTOBO H3CJEBaHE 3a paK Ha
MmieuHaTa xki1e3a (PMJK) Ha jkeHUTe OT mpenogaBaTeICKUTE
KOJIEKTUBH B OOIIMHCKUTE OOpa30BaTEJIHW MHCTHUTYLHU Ha
TeputopusaTa Ha CronuuHa oOmuHa®“. [IpoeKTsT e mpHer ¢
Pemenne Ne 29/22.01.2015 1. Ha CronuyHMs OOMIMHCKH Ch-
BeT 3a u3nbiHeHue B nepuoaa ot 01.02.2015 r. no 30.06.2015
r. llenTa Ha mpoekTa € MPOBEXKIaHETO Ha CKpUHUHT 32 PMIK
Cpell PUCKOBH I'PYTIH JK€HH M Ch3/IaBaHE Ha YCIICHIEH MOJEI
Ha NpoHIIAKTHKA ¥ PAaHHO JUarHOCTUIMPAHE, KOHTO MOXKe
Ja Obae M3MO0JI3BaH KaTo OCHOBA 33 MallaOHa Hal[MOHAJIHA
nporpama. Ilporpamara ce peanusupa ot 04.02.2015 r. mo
30.06.2015 r. B mapTHBOPCTBO ¢ bbirapckus opym Ha ou3-
nec sunepure, BHT, BHP u yetupu Bojeuu neueOHu 3aBe-

POPULATION HEALTH

information and awareness campaign;
electronic information system;

screening register;

vV V V V

safety rules, technology, ethical and legal standards,
data protection;

» behavior of alert individuals;
» training of medical staff;

Even the best organized and well-resourced program can
be ruined when people refuse to be screened!

AIM

To review the data on the pilot screening organized and
conducted by the municipal health care system (Sofia
Municipality) with analysis and conclusions.

MATERIALS AND METHODS

A documentary method was used. Report notes, reports
and accounting data have been used, as well as data
from the Sofia Municipality website for the period
2015-2022.

RESULTS
Screening programs of Sofia Municipality

breast cancer - 2015; 2016; 2017; 2019; 2020-2021-2022
prostate cancer — 2018

thyroid gland - 2018/2019

Coverage of the Programs:

» ,,Education” sector - women over 35: teaching and
non-teaching staff;

»> ,,Transport® sector;
» Metropolitan Inspectorate;

» Child nutrition facilities, nurseries, health clinics,
social services, non-teaching staff.

In 2015, the Metropolitan Municipality initiated and
organized a municipal project on ,Breast Cancer
Screening (BCS) of Women from the Teaching Staff
of Municipal Educational Institutions in the Territory
of the Metropolitan Municipality”. The project was
approved by Decision No. 29/22.01.2015 of the Sofia
Municipal Council for implementation in the period
from 01.02.2015 to 30.06.2015. The aim of the project
is to conduct screening for breast cancer among women
at risk and to create a successful model of prevention
and early diagnosis that can be used as a basis for a
large-scale national program. The program has been
conducted from 04.02.2015 to 30.06.2015 in partnership
with the Bulgarian Business Leaders Forum, BNT, BNR
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nenus Ha Teputopusita Ha Cronuuna obumHa: [Tspea CAI-
BAJI ,,Ceera Codus“ EAJL; ITepea MBAJI; BMA; CEAJIO.

duHaHCHpaHETO Ha NpoeKTa € B pa3mep a0 350 000 nB., ocu-
rypeHu ot O6romxketa Ha CtonugHa odmmHa 3a 2015 ronuHa.

[Ipernenanm u nzcneaBanu ca 5179 xeHU - yIUTENH OT 00-
IIMHCKUTE YYIJINIIA U JETCKU T'PAIUHU, HA BB3PACT MEXKIY
35 u 60 rogunu. llenerarta rpyna e mogOpaHa ch00pa3Ho CTa-
HOBHIIIETO Ha MEAWIIMHCKUTE CIICIIHATUCTH 3a Hal-pHCKOBa
rpymna - )KeHHu HaJl 35-rouiHa Bb3pacT. B mpoekTa ca BKIto-
YEeHH CICIHUTE AEWHOCTH: MPOBEKIaHEe Ha NH()OPMAIIMOHHA
KaMIIaHUs Cpejl LiesieBaTa rpyna, pa3paborBaHe Ha rpaduk
3a TPOBEXKJAaHE Ha IperjieauTe, MPOBEXKJaHE HA CAMHUTE
Mperyiequ, oTdyeT u obobnaBane Ha pesynrarute. Mabopma-
[MOHHATA KaMIIaHUs € MPOBEJCHA C MOJAKpenara Ha MEeIHii-
HU TapTHBOPH U BKJIIOYBA M3TBUYBAHE HA PAJAHOCHOOIICHUS
U TEJIEBU3MOHHM KIJIMIIOBE, Pa3lpOCTpaHeHUe Ha WHQOpMa-
IIMOHHU OpOITYypH M OpraHU3UpPaHEe HA MEIUIHU CHOUTHS 32
MpenCTaBSHE Ha IPOCKTA U PE3YITATHTE OT HETO.

I'paduunTe Ha 3asBUITUTE JKEJIAHUE 32 IIPETJIE]] Ca U3TOTBEHH
OT KOOpPIAMHATOPH B pailoHHUTEe agMuHMcTpanuu. llenesara
rpyna e pasnpejelieHa Ha TEpUTOpHAJICH IIPUHIIUI, ChoOpas-
HO MECTOMNOJIOKEHHETO Ha OOIIMHCKUTE YUHIIUIIA U JICTCKH
rpaguay. M3nbiiHeHHeTo Ha rpaduIUTe Ce OCHIIECTBSIBA C
MIOMOIIITa Ha KOOPAMHATOPH B JIeUeOHUTE 3aBECHUSI.

OO0musT Opoii Ha KEHUTE, 3aIBUITH JKETaHHE 32 CKPUHUHTOBO
n3cnensane 3a PMXK mpes 2015, e 6878. Ot Tax 5179 xeHu,
T.¢. 75,30% ca mpeMuHa N KIIMHWYEH MTPETJIEN U yATPa3BYKoO-
BO M3CJIE/IBAHE HAa MJICYHHTE *kJ1e3n. [1o MenTuImHCKY MoKa-
3aHns Ha 402 OT TSAX € U3BBPIICHA PEHTTEHOBA MaMoTpadusl.

PesyntaTtute OT CKpHHUHTA MOKa3BaT, ue npu 3908 xeHu He
ca yCTAaHOBEHH MATOJIOTMYHU OTKJIOHEHHS, T.€. TOBA Ca KIIH-
HU4HO 37apaBu jauna. [Ipu octananute 1271 xeHu ca KOHCTa-
THpaHu OOJIECTHH U3MEHEHH S, KAKTO CJIeBA!

m 3a0omsBaHUs ¢ 100poKadecTBeH Xapakrep — 1241 0Op.;

B CYCIICKTHHM PEHTI'CHOBH JIaHHU 3a 3JI0KAaYeCTBEHO HOBO-
obpa3zyBanue — 28 Op., OT TAX XUCTOIOTHIHO JOKA3aH PaK
Ha MJICYHaTa *kJie3a — 8 Op. (mo maHHU oT Hammonamams
pakoB peructsp KpM 21.08.2015 ).

B romsimara cu 4acT KeHHTE, KOUTO ca OTTOBapsId Ha YCIIO-
BUsITA HA IIpOrpaMara, ca ce OT30BaJIM Ha KaMIIaHUsITa — HaJl
75%, xoeTo e mokaszaTes 3a ¢()eKTHBHOCTTA HA MUJIOTHHS
CKPUHMHTOB IPOeKT. Cpelry OTHOCHTEIHO HEroJIsiM OroJKeT
ot 207 160 neBa ca u3BbpIIeHH nperiaeny Ha 5179 xeHu.

[omo6uM mporpamu ca mpoBexaanu u mpe3 2016, 2017, 2019,
2020-2022 r. (COVID-19 nanaemusi).
[TapTHBOPH B peanu3upaHeTo Ha nporpamara 3a PMXK 3a

2022 r. ca ciieHUTE OOIIMHCKY JIEYEOHH 3aBEIECHU

e IlppBa crnenuanu3upaHa  aKylIepO-THHEKOIOTUYHA
OomHMNA 32 akTUBHO JieueHue ,,Ceeta Codus™ EAJ];

*  Bropa crieruagu3upana aKyIIepO-THHEKOJIOT Y-
Ha OonHHIAa 3a akTHUBHO jeucHue ,IlleifinoBo EAJ;

POPULATION HEALTH

and four leading medical institutions in the territory of
Sofia Municipality.

The financing of the project is up to BGN 350 000,
provided by the budget of Sofia Municipality for 2015.

5179 female teachers from municipal schools and
kindergartens, aged between 35 and 60 years, were
examined and surveyed. The target group was selected
according to the opinion of medical professionals for the
highest risk group - women over 35 years of age. The
project includes the following activities: conducting
an information campaign among the target group,
developing a schedule for the examinations, conducting
the examinations themselves, reporting and summarizing
the results. The information campaign was carried
out with the support of media partners and included
broadcasting of radio and TV coverage, distribution of
information brochures and organization of media events
to showcase the project and its results.

The schedules of those requesting a check-up are
prepared by coordinators in the district administrations.
The target group is allocated territorially according to
the location of municipal schools and kindergartens. The
implementation of the schedules is carried out with the
help of coordinators in the health facilities.

The total number of women who requested to be screened
for breast cancer in 2015 was 6878. Of these, 5179
women i.e. 75.30% underwent clinical examination and
breast ultrasound. On medical indication, 402 of them
underwent X-ray mammography.

The results of the screening showed that in 3908 women
no pathological abnormalities were found, i.e. these were
clinically healthy individuals. The remaining 1271 women
were found to have disease abnormalities as follows:

m diseases of benign nature - 1241;

m X-ray findings of malignant neoplasm - 28, of which
histologically confirmed breast cancer - 8 (according
to the National Cancer Registry as of 21.08.2015).

For the most part, women who were eligible for the
program participated in the campaign - over 75%, which
is an indicator of the effectiveness of the pilot screening
project. With a relatively small budget of 207 160 BGN,
5179 women were screened.

Similar programs were conducted in 2016, 2017, 2019,
2020-2022 (COVID-19 pandemic).

Partners in the implementation of the breast cancer
program for 2022 are the following municipal health
facilities:

»  First Specialized Obstetrics and Gynecology Hospital
for Active Treatment ,,St. Sofia“ JSC;

* Second Specialized Obstetrics and Gynecology
Hospital for Active Treatment ,,Sheinovo* JSC;
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*  VuuBepcurercka IIbpBa MHoOronpoduiHa OosgHHUIIA
3a akTuBHO jeueHue ,,CB. Moan Kpscruren™ - Codus
EAJL;

e YerBppra MHOTONpoduIHa OOJHHIA 32 aKTHBHO Jieue-
nue - Codus EAJL;

*  Cnennanu3upaHa OOJIHUIA 32 AKTHBHO JICYCHHE HA OH-
KosoruyHu 3abonsBanus ,,Ilpod. [I-p Mapua MymmoB
” EOO/;

*  JlmaraoctmaHo-koHCcynTatuBeH meHTHp VIII - Codms™
EOOQO[;

e JIMarHOCTUYHO-KOHCYNATaTHBeH LeHTHp XI - Codwusa™
EOOQO[;

e JluarmoctuyHo-koHcyaTatuBeH HeHTBp XII - Codus
EOOQO[;

*  JluarmoctnyHo-koHcyaTatuBeH HeHThp XIII - Codus
EOO[;

e JIlnarHocTHYHO-KOHCYATaTuBeH 1EeHTBHp XIV- Codwus‘
EOO[;

*  JlmaraoctmaHO-KOHCynTaTuBeH neHTHp X VII - Codus™
EOOQO[;

*  JlmarHOCTHYHO-KOHCYNTaTHBEH HeHTHp XXIV - Copus™
EOOQO[;

e JluarHoctu4yHo-koHCyATaTuBeH HEHTHP XXV - Codus‘
EOO/I.

Bwrpeku mo-ronemust Opoii JiedeOHU 3aBEICHUS, BKIIOUCHH
B CKPHHHHT'OBaTa Iporpama B CPaBHCHUE C ITbPBUTE TOIMHH,
00xBaThT Ha )KeHute € 46%.

C Pemenne Ne 151 ma CroanyHUsS OOIMIMHCKH CHBET OT
15.03.2018 1. e mpueTa ,,IIporpama Ha CronuyHa oOUIMHA 32
CKPMHHMHTOBO M3CJIEABAHE 32 PAaK Ha MPOCTATHATA JKJe3a Ha
NepcoHa a Ha OOMIMHCKHTE TPAHCHOPTHHU JPYy’KECTBa M Ha
MepCoHaa OT OOIMHCKUTE 00pa30BATEIIHN HHCTUTYLIUU Ha
tepuropusita Ha CTonmvHa OOIMMHA™, KOSTO CE OCBHIIECTBU
ot 01.03.2018 r. 1o 30.06.2018 1. Ilporpamara e peanusupana
B IIAPTHHOPCTBO C HIECT JeUCOHM 3aBEACHNUS HA TEPUTOPHITA
ga CronnyHa oOIIMHA.

[Ipe3 2018 1. ca mpoBeAeHN MpETIean Ha IMUTOBUHATA XKJIe-
3a. Ilpernenanu ca 2250 nymmwm. [Tpu 576 ot mpernenanuTe e
yCTaHOBEHA HIKAKBa MaTOJIOTUs, C J0OPOKAYECTBEH MJIHU 3J10-
KayecTBeH xapakTep. B 21 ciyuas e moTBBbpAEHA XUCTOMATO-
JIOTMYHO OHKOJIOTMYHA AMarHo3a. 3a Te3u Mperiie/iu e 3aria-
TeHa cymata ot 101 000 nB.

OO0xBar Ha CKPUHUHTOBUTC U3CIICABAHUA

POPULATION HEALTH

*  University First Multi-profile Hospital for Active
Treatment ,,St. John the Baptist - Sofia™ JSC;

»  Fourth Multi-profile Hospital for Active Treatment
- Sofia“ JSC;

e Specialized Hospital for Active Treatment of
Oncological Diseases ,,Prof. Dr. Marin Mushmov
Ltd;

»  Diagnostic and Consultative Centre VIII - Sofia Ltd;
» Diagnostic and Consultative Centre XI - Sofia“ Ltd;

* Diagnostic and Consultative Centre XII - Sofia“
Ltd;

» Diagnostic and Consultative Centre XIII - Sofia“
Ltd;

» Diagnostic and Consultative Centre XIV - Sofia“
Ltd;

Sofia‘“

» Diagnostic and Consultative Centre XVII
Ltd;

» Diagnostic and Consultative Centre XXIV - Sofia“
Ltd;

* Diagnostic and Consultative Centre XXV - Sofia“
Ltd.

Despite the higher number of facilities involved in the
screening program compared to the early years, female
coverage was 46%.

By Resolution No. 151 of the Sofia Municipal Council of
15 March 2018, the ,,Sofia Municipality‘s Prostate Cancer
Screening Program for the Staff of Municipal Transport
Companies and the Staff of Municipal Educational
Institutions on the Territory of the Sofia Municipality*
was adopted and implemented from 1st March 2018 to
30th June 2018.

Thyroid gland examinations were conducted in 2018.
2250 people were examined. In 576 of those examined
was identified some form of pathology, benign or
malignant in nature. In 21 cases, a histopathological
oncological diagnosis was confirmed. The sum of BGN
101 000 was paid for these examinations.

Scope of the screening tests

Breast cancer Prostate Thyroid gland
PMX PII LK cancer
r. nesa r. nesa r. nesa year BGN year | BGN | year | BGN
2015 207 000 n8. | 2018 | 82 000 ns.. | 2018 | 101 000 ns.. 2015 207 000 BGN | 2018 | 82000 | 2018 | 101 000
BGN BGN.

2016 166 000 nsB.

2017 282 000 mB.

2019 210 000 8.

06uwo | 865000 nB

2016 166 000 BGN
2017 282 000 BGN
2019 210 000 BGN
Total | 865000 BGN
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Ha tabnuua 1 ca npegcraBeHu 00OOIICHUTE JaHHH 32 TIpe-
riejaHuTe, Opoi M JIs1J1 Ha NATOJIOTMYHUTE CIIy4YaH OT OOIIHs
Opoit mperiieaanu, Opoi U OTHOCUTEJICH ST HA OHKOJIOTHY-
HUTE JUATHO3M CIIPSIMO OPOst [TperieIaHu.

Ta6nuuya 1. bpol npeanedaHu, 6poli u 051 Ha

ramosoeuyHUMe cry4au om obwusi 6podi
npeanedaHu, 6poli u OsisT Ha OHKO/I02UYHUME

POPULATION HEALTH

Table 1 summarizes the data regarding the number
of examined cases, the number and proportion of
pathological cases out of the total number of examined
cases, the number and relative proportion of oncological
diagnoses in relation to the number of examined cases.

Table 1. Number screened, number and proportion of
pathological cases out of total screened, number
and proportion of cancer diagnoses out of total

OuazHo3u om nipeanedaHume screened
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PMX 26263 5257 20% 138 0,53% breast cancer | 26263 | 5257 | 20% 138 0,53%

PN 1817 629 35% 19 1,05% prostate 1817 629 35% 19 1,05%

gland cancer

LXK 2250 576 26% 21 0,93% thyroid gland | 2250 576 26% 21 0,93%

O6uwo 30330 6462 21% 178 0,6% Total 30330 | 6462 | 21% 178 10,6%

n3soagu INFERENCES

m C Heronsim (pMHAHCOB pecypc, pasnpe/eiieH paBHOMEPHO m With a small financial resource, distributed evenly in
B nepuoza 2015-2022 r., upe3 CKpUHUHIOBUTE IIPOrpaMu the period 2015-2022, through the screening programs
na CronuyHa OOIIMHA, OCBHUICCTBEHU OT OOII[UHCKUTE of the Metropolitan Municipality, implemented by the
CTPYKTYpPH Ha 3/[paBeona3BaHe, € MOCTUTHAT 3HAYUM 32 municipal health structures, a significant public health
00IIECTBEHOTO 3/paBe e(eKT, CBbP3aH ChC CKPUHHUHIA U effect has been achieved related to the screening and
paHHATa JUACHOCTHKA HA COIMATHO3HAYMMHU 3a00JisiBa- early diagnosis of socially important diseases, such
Husi, kakButo ca PMOK, PIT u 3a0onsiBaHMsITa HA LIMTO- as breast cancer, prostate cancer and thyroid gland
BHUTHATA KJIe3a. diseases.

m  OOXBarbT Ha nperieauTe € pasiandet (36%-76%) npu pas- m The extent of sc.reet.ling varied (3_6%'76%) between
JIMYHATE TPEIVIeAH U BAPHPa KAKTO Mpe3 FoAMHUTE, TaKa screening examlnatlong afld varied both between
W [IPH pasIMYHUTE JOKATH3ALUH: years and between localizations:

«  Muxkere (PIT) ca M0-MajIKko CKJIOHHH Aa MOCEIaBaT Ipo- * Men (prostate cancer) are less likely to attend

DUTAKTHYHH TIPErTIean; preventive check-ups;
«  Tlpu nperseute 3a PMOK nMa HamanisBaHe Ha yuacTHe- « There is a decrease in participation in breast cancer
TO B TEUCHHE HA TOIHHUTE. screenings over the years.

m Jlorucrukara, KOMyHHKalMOHHATA CTPATEr s, OTYHTAHE- m Logistics, communication strategy, consideration of
To Ha THIMYHHTE MHPOPMALIMOHHH KAHAJH Ca OT CIIECT- typical |_nformat|on_ channels are e_ssentlal to overcome
BEHO 3HAUCHNE 3a PEONONIABAHETO Ha GAPUEPHTE IPH Cb- the barriers regarding the screening of the respective
OTBETHHUTE TAPTE€THH TPYIIH, IOIJIEKAIIY HA CKPUHUHT. target groups.

3AKNKOYEHUE CONCLUSIONS

OOIIMHCKOTO 37]paBeona3BaHe B CTOJMIIATA JI0Ka3Ba ¢ opra-
HU3AIUATA U OCBILIECTBSIBAHETO HA CKPUHUHTOBHUTE Iperiie-
JIM TIOTSHIIMAJIa CH J1a IPOBEIK/Ia MECTHA MOJIUTHKA, Oa3upaHa
Ha MPUHIMIKTE HA TPOQHIAKTHKA M paHHA IMarHOCTHKA HA
3a00JISIBAHUSATA, C BCHUKH COLUATHO-HKOHOMUYECKH eeKTH
B JIBJITOCPOUEH IJIaH, IO Ce Kacae 0 KOHTUHIeHTa, Ha KOW-
TO e paboromaren CO. MecTHaTa BJIaCT MOXE C JICUCTBUATA
CH 10 MPUJIOKEHHE Ha CKPUHHHTOBU MPOrpaMU JAa JOMbJI-

The municipal health service in the capital proves
with the organization and implementation of screening
examinations its potential to implement a local policy
based on the principles of prevention and early diagnosis
of diseases, with all the socio-economic effects in the
long term, as far as the contingent of which the SO is
the employer is concerned. Efforts on a regional scale
from the local governments to implement screening
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30PABE HA HACENEHWETO

Ba HallMOHAJIHUTE ycuius 3a ToBa. Ha HanumoHnanHo (momy-
JAIMOHHO HMBO) € HeoOxonuMa HarmoHanHa CKpUHUHIOBA
nporpama ¢ HanuonaneHn ckpuHuHros peructsp. Jlumncara
Ha TAKUBA € CEPUO3HO NIPEJU3BUKATEIICTBO U IIPEIATCTBUE 32
OCBILECTBsIBAHE HAa NPOQHIAKTHKA, PECIIEKTUBHO CKPUHUHT
U paHHa JMArHOCTHKA HA HALIMOHAJIHO HUBO.
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3APABEH MEHWIXMBHT 1 UIKOHOMUKA

YCBHbBBPLUEHCTBAHE
HA OPTAHU3ALIUATA
U YNPABIIEHUETO HA
O®UHAHCUPAHETO KATO ®AKTOP
3A 30PABHATA CUTYPHOCT

Emnana KacoBa

Meouyuncku uncmumym na MBP

PE3IOME

Buwveeoenue: 30pasnama cucypHocm e 0CHOGeH Npuopumem
Kaxmo na Eeponetickus cvios, maxka u Ha 6CKa CMpana YieH-
Ka, nopaou moea Oelcmea 3acuier 00w KoOpOUHUPan noo-
X00 3a npomugooeticmeaue Ha 3aniaxume 3a HCUeoma u 30pa-
6emo Ha nacenrenuemo. 30pasnama noaumuxa Ha Cvioza e
paspabomena maxa, 4e 0a 00N®A8A HAYUOHATHUME NOTUMU-
KU, 3a 0a ce eapanmupa, ue ecexu epaxcoanun na EC we no-
ayuu docmun 00 Kauvecmeero 3opaseonaszsane. C 2oounume
obaue ce okazea, ue 30PAGHAMA NOAUMUKA HE € QOCTAMBYHO
ehexmugna, mvii KAMo Yacm om yeaume, 3aJ104CeHU 8 CIpa-
meeuume 3a 30pagua cucyprocm om 2003 2., 2008 2. u 2013e2.,
0CmMasam Heu3nviHeHuU.

Len: Uscnedsanemo uma 3a yen da paseneda NOAUMUKUTIE
na EC 6 obnacmma na 30pasHama cucypHocm, maka e 0d
Modice da ce onpeodensim TUNceaujume 4acmu om msax, KOumo
ouxa eu Hanpasuiu eghekmusHU U ehuKkachu, a purancupa-
Hemo 0a 800u 00 N000OPsABAHe KAYeCHE8OMO HA JCUBOM HA
HaceaeHuemo u 00 YCb8bPUICHCMBAH MOOe Ha (PUHAHCUPAHE
U ynpasienue Ha 30pasHama cucmemd.

Mamepuan u memodu: Hsnonssanu ca nyoruxayuu no
memama Ha Cmamusmd, Kamo ca npeonodiceHu aemopo-
8U NPENOPBKU 30 YCbEBPUIEHCBAHE HA 30PAGHUsL MO0 3d
paseumue na cekmopa. Ilpunacanume ocHoeHu memoou ca:
AaAHAJIU3, CUHmMe3 u O606W€Hu€ HA qu)opMauuﬂma; CpAaeHU-
meHu U AHATUMULHU MEMOOU.

Pesyimamu u oocviyucoane: Ilpaxmuueckomo YCwb8bp-
wleHCmeamne Ha Opeanu3ayusma u ynpasieHuemo Ha QuHan-
CUpanemo 6 UKOHOMUKAMA HA 30PABeOna38aHemo ce s6:6d
KII0Y08 (hakmop 3a noguuidaeane na 30pasHama CuzypHocm
Ha Hacenenuemo. Twil Kamo opeanusayuoHHama u ynpa-
BlEHCKAMA NPOMSHA € CMAapmupana owe npe—0u HAKOIKO
200UHU, pe3yImamume NoKazeam, ye ce Haiaea 0a 6voam
HabenA3aHu HeoOXoouMume MepKu 3a N000Opsasane Ha eqhek-
MUBHOCIMMA, KAYeCME8OMOo U 00CMbNA 00 30PABHU YClLyeu
Ha HacelleHuemo, Kamo ce npuiaed eKuner no0—xo0 u emuy-
HU OMHOWEHUSA OM CAYHCUmenume U pbkogooCmeama Ha Jie-
yebHUMe 3a8e0eHUs KbM nayueHmume.

3axnwuenue: Ocvuecmesnsanemo Ha u3Opanus nooxoo
3a pazeumue Ha UKOHOMUKAMA HA 30PA8eondssanemo u Ha
30pasHama Cu2ypHocm HA HACELEHUEMOo ce HYdlcodae Om yc-
newna OpeaHu3ayuoHHd U YNpaeieHCKa NPOMSIHA, KOSIMO Od
nOO0OPU 3HAUUMETHO 30PABHAMA CUSYPHOCT HA HACELeHUe-
mo, ¢ NoC1e08a—ua 2b8KABOCH U eheKMU8HOCm Ha Meou-
YuH—CcKUme ycayau u yOO8IemeopeHOCmma Ha nayueHmume.

HEALTH MANAGEMENT AND ECONOMICS

IMPROVING THE
ORGANIZATION AND
MANAGEMENT OF FUNDING
AS AFACTOR FOR HEALTH
SECURITY

Emilia Kasova
Medical Institute of the Ministry of the Interior

ABSTRACT

Introduction: Health security is the main priority
of the European Union and each member country,
therefore a strengthened general coordinated
approach is in place to counter life and health threats
of the population. The health policy of the union is
designed to complement national policies to ensure
that every EU citizen has access to quality healthcare.
Over the years, however, it turns out that the health
policy is not effective enough, as some of the goals
set in the health security strategies of 2003, 2008 and
2013 remain unfulfilled.

Aim: The research aims to review the EU policies in
the field of health security, so that the missing parts
of them can be determined, which would make them
effective and efficient, and the funding to lead to an
improvement in the quality of life of the population
and to advanced model of financing and management
of the health care system.

Material and methods: There are publications on
the topic of the article used, and there are author's
propositions for improving the health model for the
development of the sector. The main methods applied
are: analysis, synthesis and summary of information;
comparative and analytical methods.

Results and discussion: The practical improvement
of the organization and management of funding in
the healthcare economy is a key factor for increasing
the health security of the population. Since the
organizational and management change started
several years ago, the results show that the necessary
measures to improve the efficiency, quality and
access to health services of the population need to be
identified in a relatively quick order, by applying a
team approach and ethical relations by the employees
and management staff of the medical institutions, with
the patients.

Conclusion: The implementation of the chosen
approach for the development of the economy of
healthcare and the health security of the population
needs a successful organizational and management
change that will significantly improve the health
security of the population, with subsequent flexibility
and efficiency of medical services and patient
satisfaction. The presented development of the

BN NN Tov15 M MK+ 3 M M BEbJFAPCKO CMNCAHNE 3A OBLIECTBEHO 3IPABE I I M 2023 M M M BULGARIAN JOURNAL OF PUBLIC HEALTH M M M Vol.15 M MNe3 i W W 23



3APABEH MEHVIXMBHT A IKOHOMWKA

Ilpedocmasenomo pazgumue Ha cucmemama Ha 30paseondas-
8ame, KAKMO U HA CbBPeMeHeH OP2aHU3AYUOHEH U CIPYKM)-
peH mooen 3a ynpagienue, ouxa OOnpuHeciu 3a Ysai0CmMHOmo
peanusupane Ha YCmouuueo enekmpoHHO 30pageondssane.

Kuwo4oBu AymMu: yCbBBPIICHCTBAHE, OPTaHU3aIHS,
yIpaBJyieHue, GuHaAHCHpaHe, 3IpaBHA CUTYPHOCT,
€JIEKTPOHHO 3/1paBEOIa3BaHE

BbBEOEHUE

»3IpaBHATa CUTYPHOCT Ha OOIIECTBOTO € CHCTEMa OT HOPMH,
WHCTUTYLIUH, J€HHOCTH W OTHOLIECHUS, II€JI€HACOYEHH KBbM
MaKCHMAaJTHO Bb3MOXHA PAaBHOIIOCTABEHOCT, B IIAHCOBETE Ha
rpax<IaHUTE 3a TapaHTHpPaHE HA TAXHOTO 3[PaBE, ChOTBETHO
Ha JIOCTHIIAa UM /O 3IPaBHU YCIYTH, C BHCOKO KadecTBO(1).
[Ipe3 mocnegHuTEe NEceTHIETHS BCe TMoBede (aKTOPH OKa3-
BaT BIMSIHHWE BBPXY HUBOTO Ha 37paBHA CUTYPHOCT. HacT oT
Hali-CEpHO3HNTE MpPEIN3BUKATEICTBA Ca BIJIOLIABAHE HA Ka-
YECTBOTO HA KHUBOT, 3aCTAPSIBAHE HA HACETIEHUETO, TOHNKaBa-
HE Ha 3/IpaBHUS CTATyC Ha MO-TOJsAMAaTa JacT OT Xopara | Jp.
B nonbiHeHne, TpaHCTPAaHWYHNUTE 3aIIIaXH ¥ HAPACTBAIIUAT
pucK OT ()MHAHCOB Ae(HUINT B HALIMOHAIHUTE 3/PAaBHU CHUCTE-
MH, IONPUHACAT 32 M0-CUITHO 1yBCTBO Ha HecurypHocT. EC ce
Hy’KJ[ae OT HOBA MOJINTHKA 3a 3[JpaBHA CUTyPHOCT, TakKa 4e Ja
MOXKE J1a C€ CIPaBU ChC CHBPEMEHHUTE MPEAM3BUKATEICTBA.
3npaBHaTa CUTYPHOCT € OCHOBEH IPHOPUTET KakTo Ha EBpo-
MEHUCKUS ChI03, TaKa U HA BCSIKA CTPaHA YJICHKA, ITOpajy TOBa
JieiicTBa 3acuJIeH 00I KOOPAMHHUPAH MOAXO/ 3a MPOTHBOICH-
CTBHE Ha 3aIUIaXWTE 3a )KUBOTA U 3]IpaBETO HA HACEIECHHUETO.
EC cp3maBa cuctema, ChbpxKalia BCHUKN TE3H EIIEMEHTH, HO
3/[paBHaTa CUT'yPHOCT OCTaBa MPOOJEM 32 BCHUKH JBPKAaBH
WICHKHU U TEXHUTE IPaxIaHu. 3apaBHaTa noinTHKa Ha Chlo3a
e pa3paboTeHa Taka, 4e BCeKH rpaxkaaHnH Ha EC ma momyun
JIOCTBIT 10 Ka4eCTBEHO 3/1paBeona3Bane. C rogmHUTE 00ade ce
OKa3Ba, 4e HE € I0CTaThuHO e(DEeKTHUBHA, Tl KaTO YacT OT Iie-
JIUTE, 3aJI0KCHU B CTPATETHUTE 3a 3[paBHA CUTYpHOCT OT 2003
I., 2008 . m 2013 1., ocTaBaT HEU3II'BIHEHM.

LLEN

W3cnenBanero uma 3a 1en Aa pasmieaa nonutuxkute Ha EC
B o0yacTTa Ha 3[[paBHATa CUT'YPHOCT, TaKa 4e Jia MOXe Jia ce
OIpEeJIeIIAT JUIICBALIUTE YAaCTH OT TSX, KOUTO OMXa ru Hampa-
BWJIM e(DEKTUBHY U ePpUKACHU, a PUHAHCUPAHETO JIa BOJU JI0
nojoOpsiBaHEe KauyecTBOTO Ha KMBOT Ha HACEJIECHUETO U JIO
HOB YCHBBPIICHCTBAH MOJIC)I HA ()MHAHCHPAHE U yIIPaBJICHUE
Ha 3/]paBHATa CUCTEMA.

MATEPWAIN U METOOU

W3znon3Banu ca myOiauKalMy 1Mo TeMaTa Ha CTaTUsTa, KaTo
ca MpeJIoKeHH aBTOPOBU MPENOPHKHU 32 YChBBPIICHCTBAHE
Ha 3J[paBHUsS MOJIEN 3a pa3BUTHE Ha cekTopa. [lpuiaraHure
OCHOBHHM METOAM Ca: aHaJu3, CHHTE3 U 0000IIeHNe HA UH-
(hopmanusTa; CpaBHUTEIHU U AHATUTUYHHU METO/IH.

HEALTH MANAGEMENT AND ECONOMICS

healthcare system, as well as a modern organizational
and structural management model, would contribute
to the overall realization of sustainable electronic
healthcare.

Key words: improvement, organization,
management, financing, health security,
electronic health care

INTRODUCTION

»The health security of the society is a system of
norms, institutions, activities and relations, aimed
at the maximum possible equality, in the chances of
the citizens to guarantee their health and respectively
their access to high quality health services“(l). In
recent decades, more and more factors have influenced
the level of health security. Some of the most serious
challenges are the deterioration of the quality of life,
the aging of the population, the lowering of the health
status of the majority of people, etc. In addition,
cross-border threats and the growing risk of financial
deficits in national health systems contribute to a
stronger sense of insecurity. The EU needs a new
health security policy so that it can deal with modern
challenges. Health security is the main priority of the
European Union and each member country, therefore a
strengthened common coordinated approach is in place
to counter life and health threats of the population. The
EU is creating a system containing all these elements,
but health security remains a problem for all member
states and their citizens. The health policy of the Union
has been developed so that every citizen of the EU gets
access to quality health care. Over the years, however,
it turns out that it is not effective enough, as part of the
goals set in the health security strategies of 2003, 2008
and 2013 remain unfulfilled.

AIM

The research aims to review the EU policies in the field
of health security, so that the missing parts of them can
be determined, which would make them effective and
efficient, and the funding to lead to an improvement
in the quality of life of the population and to advanced
model of financing and management of the health care
system.

MATERIAL AND METHODS

There are publications on the topic of the article used,
and there are author‘s propositions for improving the
health model for the development of the sector. The main
methods applied are: analysis, synthesis and summary of
information; comparative and analytical methods.
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3APABEH MEHWIXMBHT 1 UIKOHOMUKA

CbepemeHHU npeduseukamesicmea e
38paeeonazeaHemo

3npaBeTo Ha Xopara TpsOBa na ObJe cpell MPUOPUTETUTE Ha
MpaBUTENICTBATA B HAIIK AHU. ToBa ce Hayara nopaju JuHa-
MHUKaTa Ha cpefara, a MOJUTUKHUTE B 00JacTTa Ha OOmIecT-
BEHOTO 3J[paBe € HeOOXOIMMO Ja ce MPOMEHST Taka, 4e Ja
OTrOBapsIT Ha HOBUTE NpeAu3BHKaresicTBa. HesaBucumo ot
TOBa, Y€ 3/ipaBHATA CUT'YPHOCT € OCHOBEH IPUPOPUTET Ha
EC, T4 e n3npaBena npeJ riodaaHu mpoodieMu, KOUTO Ce yBe-
nu4yaBat. ToBa e CBbP3aHO U C IPOBEXKIAHETO HA 3/[paBHa M0-
JUTHKA Y HAC, KOSITO JIOCEra € ChI'BTCTBAHA C YETUPH 3/PaB-
HU MPOrpaMu 3a TrapaHTHpaHe Ha BUCOKO HHUBO Ha 3paBHA
curypsoct (2003 1., 2008 1., 2013 1., 2021). Baxxna ocodbeHocT
¢ (uHaHCHpaHETO HAa MPOrpamMHTe, C KOETO Ce YJECHSBAT U
MOATIOMArar CTPaHUTE WICHKH Ja U3rPajsT HEOOXOMMMHMS
MOTEHIIMAJI 32 CITPABSIHE ChC 3aIUIAXUTE 3 3[[PaBETO HA Hace-
JeHneTo. BCHUKYM Te3u ChBPEMEHHU MPEIM3BUKATENICTBA Ha
3apaBHaTa curypHocT B EC ca OTHOCMMH M KBM JIbP)KaBUTE
YJICHKHU, HO BB BCSIKa CTPaHa Te Ce MPOSIBSABAT M MMAT CBOUTE
crienuUK U 0COOEHOCTH.

[TpoekTsT Ha pa3paboTBaHe Ha YCHBBPIICHCTBAH MOJEIN 3a
(¢uHaHCHpaHe M yIpaBJCHUE HA 3J[paBHaTa CHCTEMa Ce OC-
HOoBaBa Ha cutyanuoHeH u SWOT ananu3 Ha 31paBHaTa
cuctema B Penyosimka Boarapus. CUTyalluOHHUST aHAIN3
3a 37paBHara cuctema B PenyOnuka beirapus Hsima na 0b1e
II'bJICH, aKO HE CE aHAJM3UPAT BBTPEIIHUTE U BBHIIHUTE (hak-
TOPH B IIOAKpeETIa Ha 37paBHaTa peopma (3) — cuiIHu 1 cirabu
CTpaHH, KaKTO U Bb3MOXKHOCTUTE U 3aIIJIAXUTE 3a OCBIIECT-
BSBAaHETO 1.

Ta6bnuya 1. SWOT aHanu3 Ha 30pasHama cucmema 8
Penyb6nuka bbnzapusi

HEALTH MANAGEMENT AND ECONOMICS

Contemporary challenges in healthcare

People‘s health should be among the priorities of
governments these days. This is necessary due to the
dynamics of the environment, and the policies in the field
of public health need to be changed in such a way that they
respond to the new challenges. Regardless of the fact that
health security is the main priority of the EU, it is faced
with global problems that are increasing, which is related
to the implementation of a health policy in our country,
which has so far been accompanied by four health
programs to guarantee a high level of health security
(2003, 2008, 2013, 2021). An important feature is the
financing of the programs, which facilitate and support
the member countries to build the necessary potential to
deal with threats to the health of the population. All these
modern challenges to health security in the EU are also
applicable to the member states, but in each country they
manifest themselves and have their own specificities and
peculiarities.

The project of developing an advanced model for
financing and managing the healthcare system is based
on a situational and SWOT analysis of the healthcare
system in the Republic of Bulgaria. The situational
analysis of the health system in the Republic of Bulgaria
will not be complete if the internal and external factors
in support of the health reform (3) are not analyzed -
strengths and weaknesses, as well as the opportunities
and threats for its implementation.

CUNTHU CTPAHU
BbTpewHu ¢paktopm

® Hannune Ha afMUHUCTPATUBEH, U3NBAHUTENEH U HAyYeH Kana-
unTeT 3a QYHKLMOHMPAHe Ha 34paBHaTa cMCTeMa U NpoBeXaa-
He Ha pedopma;

e [lobpe pa3BuTa 34paBHA MpexKa, NOKPMBALLA LiAaTa CTPaHa;

e OCUTypeHOCT C BUCLIM MEANLMHCKN KaApW Hag, cpesHaTa 3a
CTpaHuTe uneHku Ha EC c gobpa kBanndukaums;

e [lobpe pa3BuTa CUCTEMA HA MEAULMHCKO 0BpasoBaHue.

CNABU CTPAHU
BbTpewHu ¢paktopm

MHoro Ha 6poit neyebHK 3aBefeHUs NPU IMNCcaTa Ha KaTe-
ropvsauma u MHAUKATUBHU CTaHAAPTH;

HepocTaTbyHa OCUIypeHOCT Ha 3ApaBHaTa cucTema C
dUHaHCOBM CpeacTBa;

HeedeKTnBHO 13non3BaHe Ha NpefocTaBeHnTe PUHAHCOBMU
pecypcy;

HepocTaTbyHa MHGOPMMPAHOCT Ha Fpa*kgaHuTe 3a NpasaTa
1 3a4b/IXKEHMATA UM;

HepoctaTbuyeH o6em Ha NpodunaKkTUYHaTa AEAHOCT;
3aTpyAHeH JOCTBN A0 KAaYeCTBEHW 34 PAaBHU YCAYTY;

Cnabo nsnonsBaHe Ha NPUPOAHUTE pecypcu 3a nevyebHa n
pexabunnTauMoHHa AeNHOCT;

HepernameHTupaHu NPakTUKY;
He3af0BO/IMTENHO CbCTOAHME Ha cUCTemaTta 3a cneanu-

NAOMHO M NpOAb/XKaBallo o6yqume Ha KagpuTte B34pase-
0Ona3BaHeTo,

HeedeKTnBHA KOOPAMHALMA MEXAY OTAENHUTE CTPYKTYP-
HW 3BeHa B cucTemata U Heao6po ynpasaeHue Ha 6oHM-
uuTe;

CnabocT U HeCbOTBETCTBMA B 3aKOHOAATe/HaTa U HOp-
maTuBHaTa 6asa;

HepocTtaTbyHO U cnabo ePeKTUBHO MEKAYCEKTOPHO Cb-
TPYAHWYECTBO;

Jluncea cbBpemeHHa UHTerpupaHa cuctema 3a ebekTmBeH
o6meH Ha MHpOpPMaLLMA B cUCTeMaTa Ha 34paBeonasBaHeTo
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Bb3MOXHOCTU
BbHWHMU pakTOpU

MosulwaBaHe MHPOPMMPAHOCTTA Ha MO/I3BALLMTE 34PaABHMU
yenyru;

BkntoyBaHe B eBponeiickarta 34paBHa cUCTEMS;

MnaHupaHe 1 ocurypssaHe No BUA AEMHOCTU B AbATOCPOYEH

nepuog, cbobpasHo NOTPebHOCTUTE HA HAaceleHUETO OT onpe-
JeneHa 34paBHa MomMoLy,;

PauuMoHanusMpaHe Bb3MOXKHOCTUTE 3a CNeLunanmsaums u
NpoAbAKaBaLLo 06yyYeHVe Ha U3NbAHUTENIUTE HA MEANLMH-
CKa NnomoLL;

M3non3saHe Ha 6/13I'0I'IpMﬂTHMTe reorpad)cr(m KANMMATUYHUN yC-
10BUA 3a pa3BUTUE Ha H6anHeonorvATa n neyebHmA TYPU3IbM;

M3nonssaHe poHaoBeTe Ha EC 3a nocTuraHe LesuTe Ha pe-
dopmara;

Pa3BuTMe Ha AEHOCTUTE, CBBP3aHW C AoeKyBaHe, pexabuiu-
TaLMA 1 TPUKM 33 Bb3PACTHU XOPa;

PaswmnpaBaHe Bb3MOXHOCTUTE Ha 34paBHaTa CUCTeMa 3a
pearvpaHe npu KPU3MCHU CUTYaLuu;

BbBeXaaHe Ha e/IeKTPOHHO 34 paBeona3BaHe.

3AMNAXU

BbTpelwHu pakTopm

e 3acTapsaBaluo HaceneHuee;

e HamansBaHe Ha cneuuanucTUTe OT ONpesesieHu cre-
LMANHOCTU, MEX Y KOUTO aHeCTe3MO0NOTUA U MHTEH-3UB-

HO /ie4yeHne, NnaToaHaToMunA, HEOHATONI0InA, NCUXUaTPUA
N KANHUYHa na6opaTopMﬂ;

° HamanasaHe 6pOFI Ha MegUUNHCKUTE CeCTpu — ABa NbTU
NO-HUCDHK OT CbOTBETHUA NOKasaTen 3a CTpaHUTe OT EC;

e HepocTaTbyHOCT Ha cpeacTBaTa 3a 06HOBABaHE U
noAAbpsKaHe Ha MaTepuasHo-TexHnYeckarta 6asa 1 3a
cHabasBaHe CbC CbBPEMEHHA MeguLMHCKa anapaTtypa u
TEXHWK3;

e HepoduHaHcHpaHe Ha 34paBHATA CUCTEMA;

° OnacHocT oT €BEeHTYa/IHO Bb3HUKBAHE N pa3npoCcTpaHe-
HWEe Ha enngeMmunn nu naHaemuu;

° OnacHOCT OT eBeHTYa/HO Bb3HUKBAHE Ha eKOJIOTUYHU
Kpusn un KaTaCTpOdJM B CTpaHaTa U U3BbH HeA.

Table 1. SWOT analysis of the healthcare system in the
Republic of Bulgaria

STRENGTHS
Internal factors

¢ Availability of administrative, executive and scientific

capacity for the functioning of the health system and
implementation of the reform;

e Well-developed health network covering the entire country;

® Provision of senior medical personnel above the average for
EU member states with good qualifications;

e Well-developed system of medical education.

WEAK SIDES
Internal factors

A large number of medical facilities in the absence of categoriza-
tion and indicative standards;

Insufficient provision of the health system with financial means;
Inefficient use of the provided financial resources;

Insufficient awareness of citizens about their rights and obliga-
tions;

Insufficient volume of the preventive activity;

Difficult access to quality health services;

Poor use of natural resources for medical and rehabilitation
activities;

Unregulated practices;

Unsatisfactory state of the system for post-graduate and contin-
uing education of health care personnel;

Inefficient coordination between the individual structural units
in the system and poor management of the hospitals;

Weaknesses and inconsistencies in the legislative and normative
base;

Insufficient and poorly effective intersectoral cooperation;

There is a lack of a modern integrated system for effective infor-
mation exchange in the healthcare system.

OPPORTUNITIES
External factors

e Increasing the awareness of the users of health services;
e Inclusion in the European health system;

e  Planning and providing by type of activities in a long-term
period, taking into account the needs of the population
for certain health care;

e  Streamlining the possibilities for specialization and
continuing education of medical care providers;

e  Using the favorable geographical and climatic conditions
for the development of balneology and medical tourism;

. Use of EU funds to achieve the goals of the reform;

e  Development of activities related to treatment,
rehabilitation and care for the elderly;

e Expanding the capabilities of the health system to
respond to crisis situations;

. Introduction of electronic healthcare.

THREATS
Internal factors

Aging population;

Reduction of specialists from certain specialties, including
anesthesiology and intensive care, pathology, neonatology,
psychiatry and clinical laboratory;

Reduction in the number of nurses - twice lower than the
corresponding indicator for EU countries;

Insufficency of funds to renew and maintain the material and
technical base and to supply modern medical equipment and
technology;

Underfunding of the health system;

Danger of possible emergence and spread of epidemics and
pandemics;

Danger of environmental crises and disasters in the country
and abroad.
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3APABEH MEHWIXMBHT 1 UIKOHOMUKA

HxoHoMUKaTa Ha 37jpaBeONa3BaHETO € B PUCK U B YCIIOBHSI HA
3ar1axa 3a OCBILIECTBSIBAaHE Ha 3/paBHaTa pedopMa, KOeTo €
OTpakeHHE Ha BH3MOKHUTE HETaTHBHU pEaKIMH Ha Malu-
eHTH M Ha paboremu B cepaTa Ha 37paBEONa3BAHETO NPH
NPOMSIHA Ha CTATYKBOTO, OIPaHWYABAI0 MOMEHTHUTE HM
npunoduBku (4). HemoduHancupaneTo B 31paBeona3BaHETO
NOCTaBsl M3UCKBAHETO 3a IMO-€()EKTUBHO H3PA3XOABaHE Ha
CpelcTBaTa 3a 34paBeola3BaHe U 3aCHIIBAHE HA TEXHUS KOH-
TPOJI, THI KaTO ca OrpaHUYeHH (PUHAHCOBH PECYPCH, C KOUTO
3npaBHata pedopma Moke ma Obae moakpeneHa (5). Beuu-
KM JIOCETalllHK CTPAaTeruy pelaBaT yaCTUYHO B €/HA MJIU B
JIpyra CTeleH Tpenn3BUKaTeNcTBaTta Ha (pUHAHCHPAHETO B
3[IpaBeoIa3BaHeTo, KOETO Ce OKa3Ba HE3a00MKOIMM (aKTop
3a [I0CTHUTaHe Ha 3/[pPaBHA CUTYPHOCT Ha HACEJICHUETO.

W3BoabT KOWTO ce Hajara OT TOPEU3JIOKEHOTO €, 4e ca
MIPIJIATaHH PA3JIMYHU MOJIETH, KOUTO C TeYEHHE Ha BPEMETO
ce OKa3BaT MOTPEIIHU WM B HAH-TOOpHS Cllydail HEyCHeml-
HU. 3aTOBa MPEJIOKEHUETO € 3a MO-HATATBIIHO Pean3upaHe
Ha pa0oTell YChBBLPIIEHCTBAH MOJeJ, KOWTO /a M3IOI3Ba
MaKCHMAaJIHO €JIeKTPOHHOTO 3/paBeona3BaHe M Ja MOCTUTHE
LieJTa Ha UCTHHCKaTa 37paBHa pedopma (6). [lpn m3nmbine-
HUETO Ha TO3U CTPYKTypeH mojaena Ha Hannonannara 3apaB-
HA CUCTEMa CE M3MOJI3BAT CHIIHUTE CTPAHU U HAATPAXKJTAHETO
UM, a CTa0UTe CTPAHU C€ HTHOPHUPAT WU MOAU(UIIHPAT, TaKa
4e Jla cTaHaT e(peKTHBHH, KOCTO IIe Obe CHIICCTBEH MIPHHOC
n 3a EC (7).

W3nbiHEHNETO Ha cTpaTernyecKnTe e W MPHOPUTETH
Ha YeTBbpTaTa HallMOHAJHA 31paBHa cTpaterust 2021-
2030 e mpenBUICHO J1a Ce U3BBPIIU C HAJTOCTHOTO U HAN'BJI-
HO peaju3upPaHo eJeKTPOHHO 31paBeona3BaHe y Hac. B xox
¢ pazpaboTBaHe U BHeJpsBaHe B HannonanHaTa 31paBHO-HH-
¢dopmanmonna cucrema (H3MC) nHa WHOBAaTHBHM pelICHHUS,
Ype3 KOUTO Ja Ce MOAMOMOTHAT JEHHOCTHUTE 3a IMPO(HITaKkTH-
Ka M IIPEBEHIINS Ha 3a00JIIBaHUATA, Jla C€ HAChpYaBa 3/1paBo-
CJIOBHUST HAYMH HA XHUBOT, KOUTO JIa BOAST JI0 TTOBUIIIABAHE
Ha KaueCTBOTO Ha )KMBOTa Ha HaceseHneTo (8). [To To3u HaunH
CTaBa Bb3MOXHO MPUJIATAHETO U HA M0-e(DEKTUBHU HAYMHU 32
Oopranuvsanusda U nNpeaoCTaBsIHEC HA 3IpaBHU YCIIYT'U Ha I'paxk-
nanute. O4aKBaHUSAT Pe3yNTar OT NPEAITPUEMaHUTE MEPKH €
10-7100pO 37paBHO CHCTOSIHUE HA HACEJIEHUETO U JJOCTHTaHE
Ha CPEIHOEBPONEHCKOTO HUBO Ha 3/[paBHU Moka3arend. Lesn-
Ta € J1a ce MOCTUTHE OT eJ{Ha CTpaHa BHCOKa Y/IOBIETBOpE-
HOCT Ha HACEJICHHETO OT 3/PaBeola3BaHeTO U OT JIpyra, JI0
¢uHaHCOBO cTabmiIHa 31paBHa cucrema. O4akBaHUATA ca Ja
ce yBenu4JaT MyOIMYHUTE pa3Xo/H, 3a CMETKAa Ha HAMaJICHH
JOIUTAaMaHus oT manueHTure. ChINo Taka Jia ce yBeIndaBar
pas3xoauTe 3a Mpo(IIIAKTHKA, 32 CMETKA Ha PAa3XOAUTE 32 JIe-
KapcTBeHH MeaukaMmeHTH. [IpoOmem e paBHOMOCTaBEHOCTTa
IIPY U3II0I3BAHETO Ha MEINIIMHCKH YCITYTH, C PEIIaBaHETO Ha
KOHTO IIe ce TTPEOI0NIesT 3[paBHUTE HEPABEHCTBA. ToBa 6e3-
CIIOPHO € Bb3MOXKHOCT 32 MKOHOMHUYECKa OI[CHKA Ha BIIHSIHHE-
TO Ha 3JPaBHUTE TEXHOJIOTUHU BHPXY (KBa3M) Maszapa Ha 37paB-
HUTE ycayru B bwirapust B nepuos Ha 3apaBHa pedopma (9).
OCHOBHUSIT NIPHOPHUTET HA €JIEKTPOHHOTO 37paBeolia3BaHe €
MIPOBEKIAHETO Ha IU(poBa TpaHcHOpMaLUs U CBBP3aHOCT B
3JIpaBHUS CEKTOP, KOWTO JIa Ce OCHOBABA HA 3-T€ TEXHOJIOT Y-
HU CTBHJIOA HA U(PPOBU TEXHOJOTUH, a UMEHHO: M3II0JI3BaHE
Ha 00JIaYHUTE TEXHOJIOTUH, Pa3BUBAHE HA OE3KUIHUTE KOMY-
HUKAIIMOHHH Mpeku — 4/5G 1 MacoBOCT 1O BHEPSIBAHETO Ha
BHUCOKOCKOPOCTHH ONTHYHH MPEXH 3a MPEHACsIHE HA JaHHU.

HEALTH MANAGEMENT AND ECONOMICS

The economy of health care is at risk and in conditions
of a threat to the implementation of the health reform,
which is a reflection of the possible negative reactions
of patients and workers in the field of health care, upon
changing the status quo, limiting their immediate
benefits (4). Underfunding in health care places the
requirement for more effective spending of health care
funds and strengthening of their control, since financial
resources with which the health reform can be supported
are limited (5). All current strategies partially solve to
one degree or another the challenges of financing in
health care, which turns out to be an unavoidable factor
for achieving the health security of the population.

The conclusion that is necessary from the above is that
various models were applied, which over time turned
out to be wrong or, at best, unsuccessful. Therefore, the
proposal is for the further implementation of a working
improved model that will make maximum use of
electronic healthcare and achieve the goal of true health
reform (6). In the implementation of this structural
model of the National Health System, strengths are
used and built upon, and weaknesses are ignored or
modified so that they become effective, which will be a
significant contribution to the EU as well (7).

The implementation of the strategic goals and priorities
of the Fourth National Health Strategy 2021-2030 is
planned to be carried out with the comprehensive and
fully realized electronic health care in our country.
The development and implementation of innovative
solutions in the National Health Information System
(NHIS) is in progress, through which to support
activities for the prophylaxis and prevention of diseases,
to promote a healthy lifestyle, which will lead to an
increase in the quality of life of population (8). In this
way, it becomes possible to implement more effective
ways of organizing and providing health services to
citizens.The expected result of the measures taken is
to lead to a better health status of the population and
reaching the average European level of health indicators.
The goal is to achieve, on the one hand, high population
satisfaction with healthcare and, on the other hand, a
financially stable healthcare system. Expectations are
to increase public spending at the expense of reduced
patient co-payments. Also, to increase the costs of
prevention, at the expense of the costs of medical drugs.
Equity in the use of medical services is a problem,
solving which will overcome health inequalities.
This is undoubtedly an opportunity for an economic
assessment of the impact of health technologies on the
(quasi) market of health services in Bulgaria, in a period
of health reform (9). The main priority of e-health care
is the implementation of digital transformation and
connectivity in the health sector, which should be based
on the 3 technological pillars of digital technologies,
namely: use of cloud technologies, development of
wireless communication networks - 4/5G and mass the
deployment of high-speed optical networks for data
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W3nbiiHEHHEeTO Ha Ta3W HallMOHAJIHA 3371a4a € HeBBH3MO)KHO
Jla ce OCBILECTBH 0e3 na ce mpuiioxku cekTopHa CrpaTerus
3a eJISKTPOHHO 3][paBeonasBane B P buarapust, kosto na 00-
xBaia nepuoja 2021-2027 ronuHa, npu TOBa C U3I'bIHEHUE
Ha IIJIaH 3a JIeHcTBHEe. Pa3BUTHETO HA €IEKTPOHHOTO 3/paBe-
Ola3BaHe Ce M3BBPIIBA Upe3 MHTETpHpaHa HHPpOpMannoHHA
CHCTEMa, CBBP3BAllda B PEaHO BpeMe HH(POPMAIMOHHUTE
CHCTEMH Ha HHCTUTYIIMHUTE, IMAIIH OTHOLIEHNE KbM chepaTta
Ha 3/paBeona3BaHeTo, T.e. EanHHaTa nHpOpMAIOHHA CHC-
TeMa, U3rpajeHa oT MUHICTEPCTBO Ha 3/1paBEONa3BaHETO, 1a
€ CBbp3aHa ChC ChIIECTBYBAIIUTE BEYE CUCTEMH B PA3JIMYHHU-
te uactutyuu (H30K, HOU, HAII u np.) u 1ocTaBYHIUTE
Ha 31paBHU yciayru (OOJHUIM, IPAKTHUKUA B/M3BBH OOIHUY-
Hara nomon| 1 anteku). [1o To3n HauMH 11e ce rapaHTHpa Ko-
PEKTHO MPUOPUTHU3NPAHE U aJICKBATHOCT Ha 3ipaBHATA MOJIH-
THKa, ONTUMAJIHO U TIPO3pauHo (PMHAHCHpAHE Ha CEKTopa Ha
3[paBeoria3BaHe, KAKBOTO UMa B JIpyTrH cTpaHu 1o ceeta (10).
IIe ce ocurypu OBp3 U TOUEH 0OMEH Ha MHPOPMAITUS MEK-
Iy BCHUKH yYacTHHIM, KOETO IIIe MO3BOJM CIIEAEHE Ha CHC-
TeMara B PeaJlHO BpeMe MEXAy BCHUKH yYaCTHHIIM U B3eMa-
He Ha TOYHH permenus. [loqooHa nHPOpPMaIMOHHA CHCTEMA
€JIEKTPOHHO 3/1paBEONa3BaHe MMAT MOJIOKHUTEIEH NKOHOMH-
4ecKr e(eKT, CHeCTsABAalKU pa3xoau OT aMHUHHCTPATUBHH
MPOIEAYPH Ype3 JIOCETAIIHUTE METOAM Ha KOMYHHKAIHs M
MOCTaBsIHE Ha MPaBHJIHOTO MSCTO Ha TAllMeHTa B TpUajarta
MeHULMHA-eTHKa-UKoHOMUKa (11).

Upes M3MoI3BaHeTO Ha CIEKTPOHHATA 3IApaBHA KapTa CleIBa
ce onTUMHU3Npa OOTHUYHATA TIOMOIII, KaTO (POKYCHT € TITaBHO
B [TOBUIIIABaHE Ha HeHHAaTa e()eKTUBHOCT, KOCTO Ha MPaKTHUKa
03HaYaBa MMpepasriiekIaHe Ha JOCETAITHAS MOJCT Ha (PUHAH-
cupaHe Ha OOJHUIIUTE U HOBO OCTOIHOCTSIBAHE HAa KIIMHUYHU-
Te ITBTEKH, TaKa 4e 1a MOKe 11a Ob/Ie TU(EepeHIIIPAHO 32 BCIKa
KJIIMHUYHA TBTEKa W BBBEKJaHE Ha KOCPUIIMCHTH 3a TEKECT
U CBIIBTCTBAINU 3a0omsBaHus. EnekTpoHHara 371paBHa Kapra
e ,,Bxon" 3a H3UC u cnyxu B peaqHo BpeMe 3a KOHTPOJI Ha
W3BBPIICHUTE BUIOBE METUITMHCKH JEHHOCTH U OMPEHCICHO
OrpaHHYaBa M3BHPIIBAHETO HA TIOTCHIIMAJHHU 3JI0YHIOTPEOH.
[TareHTHT CHII0 MOXKE J1a ce BBH3MOI3BA OT Ta3H CICKTPOH-
Ha 3/IpaBHA KapTa, C JOCTBHIIA 10 COOCTBCHOTO CH CIIEKTPOH-
HO MEIUITMHCKO JTOCHE, KOETO CHINO MTOBUIIIABa KOHTPOJIA MIPH
W3ITBITHEHUETO Ha MEIUIIMHCKUTE YCIyTH. BBBEICHOTO enek-
TPOHHO MALMEHTCKO J1ocue, kKato yact oT H3UC, uznura na xa-
94eCcTBEHO HOBO HUBO 37IpaBHaTa cuctema Ha P bearapus, ¢ 06-
IIeCTBEHO JTocTossHNE Ha mHpopMmarmaTa (12) 1 B3MOXKHOCT
3a HAJIMYHOCT X OOMEH Ha JaHHH 3a MalkeHTa 0e3 3HaueHHe Ha
MSCTOTO, KBICTO TOW CE HAMHUPA, 32 (¢-) SICKTPOHHH HAIPaB-
JICHUSI, PEIENITH, IMYHHU3AI[UH, IPETIICIN, XOCITUTAIN3AUN ’
JICHTAITHO JiedeHue. Upes eNeKTPOHHOTO JTOCHE Ha TalHeHTa
ce OCHTypsiBa yIOOCTBO Ha IMAIMCHTA KaTO MY CE CIIECTSBAT
pa3xomu U ce JAaBa BB3MOKHOCT 3a MPOCTCAIBAHE OT U3ITBJI-
HUTEIIATE — JOCTABYMIIM Ha 3JIPaBHHU YCIYTH 32 HAIBIIHO
eJIeKTPOHEH 0OMEH Ha MH(POPMAIIU MKy BCHUKH yIaCTHU-
1 B cuctemara. [logappKaHeTo Ha eIeKTPOHHU PETUCTPH €
JIPYT Ba)KCH (PaKTOp 3a CHCTEMAaTH3MpaHe Ha MH(popMarmsaTa
— OWJI0 TO 32 MAIIMEHTH C OTIPEICIICHH 3a00IIBaHUS, IeUeOHI
3aBeICHUS, JeKapCTBa I MEIUIIMHCKU W3Aenus. Hamoxu-
TETHO ¢ MHTETpHUpaHe B 00ma mH(popMaIlioHHa cCHcTeMa Ha
BEYEe CHIIECTBYBAIINTE MMOJOOHN PETUCTPH, a HSIKOU OT TAX —
HaTIpUMep Ha JIedeOHUTE 3aBEICHUS, MCTUITTHCKITE H3/ICIIHS,

HEALTH MANAGEMENT AND ECONOMICS

transmission.The implementation of this national task
is impossible without the implementation of a sectoral
strategy for e-healthcare in the Republic of Bulgaria,
covering the period 2021-2027, with the implementation
of an action plan. The development of electronic health
care is carried out through an integrated information
system, connecting in real time the information systems
of institutions related to the field of health care, i.e. The
unified information system, built by the Ministry of
Health, to be connected to the already existing systems
in the various institutions (NHOC, NOI, NA, etc.) and
the providers of health services (hospitals, practices
in/out of hospital care and pharmacies.In this way, the
correct prioritization and adequacy of the health policy
will be guaranteed, optimal and transparent financing
of the health care sector, as it is in other countries in
the world (10), ensuring a quick and accurate exchange
of information between all participants, which will
allow monitoring of the system in real time between
all participants and making accurate decisions. Such
an information system and electronic healthcare
have a positive economic effect, saving costs from
administrative procedures through the current methods
of communication and placing the patient in the right
place in the medicine-ethics-economics triad (11).

Through the use of the electronic health card, hospital
care should be optimized, with the main focus being
on increasing its efficiency, which practically means
reviewing the current model of hospital financing and
a new valuation of clinical pathways, so that it can be
differentiated for each clinical pathway and introduction
of coefficients for severity and concomitant diseases.
The electronic health record is an ,,entrance” to the
NHIS and serves in real-time to control the types of
medical activities performed and definitely limits
potential abuses. The patient can also benefit from
this electronic health card, with access to his own
electronic medical record, which also increases control
over the implementation of medical services. The
introduced electronic patient file, as part of the NHIS,
raises the health system of the Republic of Bulgaria
to a qualitatively new level, with public domain of
the information (12) and the possibility of availability
and exchange of data for the patient, regardless of
the place where he is located. for (e-) electronic
referrals, prescriptions, immunizations, examinations,
hospitalizations and dental treatment. The electronic
patient record provides convenience to the patient by
saving costs and enabling tracking by contractors -
healthcare providers for a fully electronic exchange
of information between all participants in the system.
Maintaining electronic registers is another important
factor for systematizing information - be it for patients
with certain diseases, medical facilities, medicines or
medical devices. It is imperative to integrate the already
existing similar registers into a general information
system, and some of them - for example, of medical
facilities, medical devices, through web portals - should
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ype3 yeb moprany 1a ca myOoJudHo JocThiHM. Havyanoro Ha
TOBA EJIEKTPOHHO 3/[paBeOIa3BaHe € OCTABEHO OlIIE B TpeTaTa
3/IpaBHA CTpATErus, HO B YCTBBPTATA TO TPsOBA Ja JOKAKE
cBOsITa €PEKTUBHOCT U €PUKACHOCT U J1a ObJie PUHAINZUPAHO.

H3UC ce nsrpaxaa Ha ocHoBata Ha JloroBop 3a 6e3Bb3Me3/1HA
¢uHarcoBa oMot oT 2017 T. Mo TpoeKT ,,Jlousrpaxmgane Ha
Hanmonannara 3apaBHO-HH(DOpMAIIMOHHA CUCTEMa — eTarn |
u eram 2° ¢ OeHeuuueHT MUHHCTEPCTBOTO HA 3ApaBeorias-
BaHETO, ¢ (rHAHCOBaTa monkpena Ha OnepaTuBHA IMPOrpaMa
,»,J100po ympaBieHue U Ha eBPOIEHCKUTE CTPYKTYPHH (POH-
nose (2). Llenute, KOUTO ca MMOCTaBEHU C LSIIOCTHOTO BHEIPSI-
Bane Ha H3UC, ca HaucTrHa aMOMI[MO3HHU, Thil KATO CE OUYaKBa
Jla IMaT 3HAYUTEIICH MOJOKUTENEH epeKT U J1a HaMepsT pe-
IIEHUE 3[PaBHU MPOOIEMH, KOUTO Ca TPYHaHH C JECETHIIe-
THS W HE ca pelIaBaHW Jocera. Peanm3mpaHeTo Ha IBPBHUTE
IIBa mapajenHu erama oT uirpaxnaanero Ha H3WC obxBamia
BCHYKH yYACTHUIIM ¥ OCHOBHHU MOTOLX WH(POPMALUS B CEK-
TOp ,,3ApaBeoria3Bane’, 3a a Obae peaTu3upaH MPOIYKT IO
OTHOIIICHHE Ha EJICKTPOHHOTO 3/paBeola3BaHe, BKIFOYBAI]
€JIEKTPOHEH 3/IPaBCH 3aIUC (ITAIUEHTCKO JIOCUE); EIeKTPOHHU
PEIeNnTH (e-peLenTH), SICKTPOHHH HAIIPaBIICHU (€-HaIIpaBe-
HUs) U eAWHEH 3ApaBHO-MH(popMarmoneH noprain. Ilenra Ha
3[[paBHO-WH(POPMALIMOHHUS [TOPTAII € J]a OCUTYPsIBa ITyOJTUYHA
WHPOPMAIU S, METUITTHCKH CTATUCTUKH, JOCTBIT 10 ITyOITIMYIHA
HHPOPMAIUS OT PETUCTPUTE B CEKTOP ,,3ApaBeora3BaHe’, Kak-
TO ¥ KOHTPOJIMPAH JOCTHII Ha TPAKIAHUTE U MOTPEOUTEITHTE
Ha MEIUIWHCKH YCIYTH JI0 TEXHUTE IIEPCOHATTHU €IeKTPOHHU
3[[paBHU 3alUCH (ITALUCHTCKH JOCHETA), BKIFOYUTEITHO U HC-
TOpUS Ha W3/IaJICHU e-PeleNTH U e-HampasieHus. [lapanenHo
¢ paszpaborkara u BHenpsBaneto Ha H3MC ca nenrpanusupa-
HU U SJIICKTPOHU3UPAHN BCUYKHU KIFOUOBH PETUCTPU B CEKTOP
»3JpaBeornas3BaHe’, KOUTO c€ NOAABbPKAT KakTo oT MuHuc-
TEPCTBO Ha 3PaBEOIA3BaHETO, TaKa M OT JPYTH OTTOBOPHH
WHCTHTYLUW W OPTaHHU3AIHH, KOUTO UMAT CHOTBETHHUTE HOP-
MaTHBHH IIpaBoMoNTys. THTerpupaHeTo Ha IIEeHTPaIn3upaHH-
te peructpu ¢ H3UC naBa Bb3MOKHOCT Ja c€ BbBEAAT MHOXKeE-
CTBO aBTOMAaTHU3UPAHU BaJTHIAIIUU 1 KOHTPOIU Ha Pa3THIHATE
CTBIIKH OT IIPOLIECHTE B CEKTOP ,,3apaBeonas3ane’. H3UC ou
TpsI0BaJIO 1a ©Ma IB€ OCHOBHY TIOCOKH Ha Pa3BUTHC - BHHIITHA,
MpeaHa3HaYCHA 32 IIOTOKA OT HHPOPMAITUs KbM MAITUCHTUTE U
JIOCTABYHIIATE HA 3IPaBHH YCIYTH U BETPEIIHA - 32 HYKIUTE
Ha JICYeOHOTO 3aBECHHUE W OOUTYBAHETO HA CIY)KHTEIUTE OT
pasTUYHHTE HepapXWYHU HUBA, 32 pealM3upaHe HA YCIYTHTE
U TMPONYKTUTE, KOUTO CE MpeJiarar. BrrpenrHara mocoka He
€ HAIBJIHO peallu3MpaHa, a caMo OOpaTHa BPB3Ka 3a 3aIlHT-
BaHUs. JIe4ueOHOTO 3aBelCHUE NMa JIOKaTHa HH()OPMAIIHOHHA
cucTeMa, KoAaTo B Opzerie Moxke fa ce narerpupa ¢ H3MC.

[lenecb06pa3HO € HACOKUTE 33 YCHBBPILICHCTBAHE HAa MOZENA
Ha 3/]paBHaTa CHCTEMa Jla Ca HACOUCHM KbM: H3rpa)aHe
Ha CHUCTEMHM 3a aBTOMATH3MpaHe M AUTUTAIU3MpaHe Ha YII-
pasyierckus npouec (upe3 H3UC) u nosuinaBane Ha Moaro-
TOBKaTa Ha IOCTaBYUIUTE Ha 3[PAaBHU YCIYTH OT Pa3IU4YHUTE
yIpaBJIeHCKU CTPYKTypH. Ilo3HaBaHETO Ha yNpaBIEHCKUTE
TEXHOJIOTUN W TIPHJIOKEHUETO Ha EJIEKTPOHHOTO 3/IpaBeo-
na3BaHe ca B MpsiKa Bpb3Ka C MOBUIIaBaHEe HA e(DeKTHBHOCTTA
U Ka4deCTBOTO Ha 3J(PABHUTE YCIYTH, YPE3 IUTHTAIHA TPaH-
copmanys Ha 37paBHATA CUCTEMA M TIOBHIIIABAHE HA 3/1paB-
Hata curypHocT (13, 14)
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be publicly accessible. The beginning of this electronic
health care was already set in the third health strategy,
but in the fourth it must prove its effectiveness and
efficiency and be finalized.

The NHIS is being built on the basis of a 2017 Grant
Agreement under the project ,,Continuing the National
Health Information System - Stage | and Stage 2 with
the beneficiary the Ministry of Health, with the financial
support of the Operational Program a,,Good governance*
and of the European Structural Funds (2). The goals
that have been set with the overall implementation of
NHIS are truly ambitious, as they are expected to have a
significant positive effect and to find a solution to health
problems that have been accumulating for decades and
have not been solved until now.The implementation of
the first two parallel stages of the construction of the
NHIS covers all participants and main information flows
in the ,,Healthcare* sector, in order to realize a product
in terms of electronic health care, including an electronic
health record (patient file); electronic prescriptions
(e-prescriptions), electronic referrals (e-referrals) and
a unified health information portal. The purpose of the
health information portal is to provide public information,
medical statistics, access to public information from the
registers in the ,,Healthcare® sector, as well as controlled
access of citizens and users of medical services to their
personal electronic health records (patient files), including
and history of issued e-prescriptions and e-referrals. In
parallel with the development and implementation of
the NHIS, all key registers in the ,,Health* sector, which
are maintained both by the Ministry of Health and by
other responsible institutions and organizations that have
the relevant regulatory powers, have been centralized
and computerized. The integration of the centralized
registers with the NHIS makes it possible to introduce
multiple automated validations and controls of the
various steps of the processes in the ,,Healthcare* sector.
NHIS should have two main directions of development -
external, intended for the flow of information to patients
and providers of health services, and internal, for the
needs of the medical institution and the communication
of employees from different hierarchical levels, for the
realization of the services and products that are offered.
The internal direction is not fully implemented, only a
backlink for inquiries. The medical facility has a local
information system, which in the future can be integrated
with the NHIS.

It is expedient that the guidelines for improving the
model of the health system are aimed at: building
systems for automating and digitizing the management
process (through NHIS) and increasing the training of
health service providers from the different management
structures. Knowledge of management technologies
and the application of electronic health care are directly
related to increasing the efficiency and quality of health
services, through digital transformation of the health
system and increasing health security (13, 14)
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BapuaHT Ha Mozen 3a aBTOMaru3MpaHe U AUTHTAIH3UPAHE A variant of the model for the automation and digitization
Ha HarmonanHara 3npaBHa cucrema B P bwirapus ¢ npea- of the National Health System in the Republic of Bulgaria
craBeH Ha ¢ur. 1. is presented in fig. 1.

Que. 1. CmpykmypHa cxema Ha e/1eKmpPOHHOMO
30paeseonassaHe 6 P bbreapusi

|

"

Fig. 1. Structural diagram of electronic health care in the
Republic of Bulgaria
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3APABEH MEHWIXMBHT 1 UIKOHOMUKA

HesaBucumo oT npeanMcTBaTa, KOUTO J]aBa aBTOMaTH3HpaHe-
TO M IMTUTAIU3UpaHeTo Ha Hanmonannara 3apaBHa cuctema,
T.e. T.Hap. ,,eJeKTPOHHO 3]paBeolla3BaHe’ Ype3 KOOpIUHa-
nusita Ha MUHHCTEPCTBOTO HA €JIEKTPOHHOTO YIpPaBJICHUE,
OKOHYATEJIHOTO PELICHHE NMPHHAIJICKH Ha KOMIICTCHTHUTE
X0pa, KOUTO MpaBsAT U300pa MEeXAY MPEIOKESHUTE BH3MOXK-
HY BapHaHTH 3a JelicTBue. ClaboCTHTE U HEPELICHUTE HPO-
OeMu TIpH eNEeKTPOHHOTO 37IpaBeora3BaHe OMxa ce PEeIIvIH
C YCBBBPIIEHCTBAHETO Ha OCHOBHH IIPOOJIEMHH MECTa, KOUTO
Jia I0BEJaT JI0 OYaKBAaHUTE PE3yITaTH.

IIpeaBu:kiaHuTe pe3yJITATH ca:

» IlomoOpsiBane Ha crabara BpB3Ka W KOOPAHHAIIUS MEXK-
Iy TIBPBUYHATA MEIWIIMHCKA TTOMOIN (IMYHUTE JICKAPH),
cnenuanuiupanara n3pbHOONHMYHA oMo (KL, mo-
JTUKIAHAKYA U Ip. MEAUIIMHCKH EHTPOBE), OOTHUYHATA U
CIIELIHATA ITOMOIIL;

» EnexTpoHHOTO 3apaBeonasBaHe OM ONTUMH3HMPAJIO aHra-
KUPAHECTO HAa OrPOMHUSA YOBCIIKH PECYypC 3a aAMUHUCT-
pupane Ha JieiiHocTTa 1 Oropokparus Ha H30K;

» HaOmrogaBannTe 00€3MOKONTETHH TEHICHIINHN, KATO PBCT
Ha XOCHUTAIU3ALUUTE U yBEIMYABALIUTE CE PAa3XOAu 3a
TSIX, NIOKa3Ba 3acHJIBallaTa ce Hee()eKTUBHOCT Ha (DyHK-
LMOHMpAHEe Ha CHUCTEMara Ha 37paBeola3BaHe, Karo Ou
MOIJIO J]a € MPOMEHH CHOTHOLIECHHETO Ha Pa3XOJUTE 3a
XOCITUTAJIN3ALUH U TPOPHIIAKTUKA, YPEe3 YBEINYaBaHE HA
(rHAHCHPAaHETO 332 NPOPUIAKTHUYHUTE MPETIICTN U CTPOT
KOHTPOJI Ha Pa3XOJUTE 32 XOCIIUTAINU3ALUH;

» To3u cTpyKTYpEeH MOJelN € HOB HOJIXOX 33 BBbBEXKIAaHE HA
OTHOCHTEITHO NO-HUCKa LIeHa Ha JOCETrallHus MOoIe] Ha
3[paBHO OCUTYpsIBaHE, OCHOBAH IVIABHO Ha JbP)KaBHOOIO-
JOKeTHO (hMHAHCHpaHe Ha 37paBeorna3BaHeTo. CTaBa Bb3-
MOYKHO J]a ce 00OCHOBAT M3TOYHUIINTE Ha (PMHAHCHpPAHE
B 3/[paBeoNa3BaHETO, KaTO Ce MOTHBUPAT 110 HOB HAYUH
HaIrpaBJICHHUTA 32 U3PA3X0JBAHETO UM U aHAJIUTHYHO 1a
ce JJOKake, 4e He MOXKeE J1a IMa HEOIPAaHWYEHOCT Ha CBO-
00IeH JOCTBII 10 MEAUIIMHCKA TIOMOILL;

» KIiMHUYHHTE IIBTEKH MOTaT Ja ce NPEeBbpPHAT B MEXaHHU-
3bM HE camo 3a (PMHaHCHpaHE Ha 3/IpaBHUTE YCIYTH, HO U
Jla ca perysaTop Ha KaueCTBOTO HM;

» Jlpyro HampaBieHHE 3a I0100psiBaHE Ha 3JPaBHOTO
OCHUTYpsIBAHE M Ha KaueCTBOTO HA 3APaBHHUTE YCIYTHU €
CBBP3aHO C YCHBBPIICHCTBAHE MOATOTOBKAaTa HA OPraHuU-
T€ 3a yIpaBJIeHUE 1 TIOBHIIaBaHE HA KBaJdu(uKanusaTa Ha
3paBHUTE CIICLUAIUCTHU OT 3IPABHUTE CTPYKTYPH.

,,HenopuHaHcupaHeTo B 31paBeoa3BaHeTo " € B pe3yiaTaT Ha
HEJI0CTUra Ha MyOnuuHu (pUHAHCOBH CPEACTBA, KOUTO TaKa
WJIM MHAYe He IOCTUTAT, Thil KaTO M0 MPUHIIKII CE 3a1arar He-
nmoctarhaHO. AKO 3a EBpoma ce otaensaT 6.9 % crpsimo BBII
Ha eHa CTpaHa, To y Hac oT 50 TOAMHU Ce€ OTACNAT 2 MBbTH
0-MaJiko. IMEeHHO ropajiy Ta3u OCHOBHA PHYKHA 3[[paBHA-
Ta CUCTEMa € XPOHUYHO HeJ0(DUHAHCUPAHA, KOSTO Ce IbJIKU
KaKTO Ha yIPaBJICHUETO Ha TE3U CPEJCTBA, TAKa U KOHTPOJIA
HaJ TsX. B 31paBHaTa cucTemMa ChIeCTBYBAT 3aHHTEPECOBa-
HU CTPaHU C JTUYHU U KOPIIOPATUBHU HHTEPECH U 3aTOBA BCe-
KH OITUT JIa C€ U3BBPIIBA KOHTPOJI ce OJIOKUpPa BeHara.

HEALTH MANAGEMENT AND ECONOMICS

Regardless of the advantages that the automation and
digitization of the National Health System gives, i.e.
the so-called ,electronic healthcare”, through the
coordination of the Ministry of e-governance, the final
decision belongs to the competent people who make the
choice between the proposed possible options for action.
Weaknesses and unsolved problems in electronic health
care would be solved by improving the main problem
areas that would lead to the expected results.

The expected results are:

» Improving the weak connection and coordination
between primary medical care (personal doctors),
specialized outpatient care (DCC, polyclinics, and
other medical centers), hospital and emergency care;

» Electronic healthcare would optimize the engage-
ment of the huge human resource for the adminis-
tration of the activity and bureaucracy of the NHIF;

»> The disturbing trends observed, such as the growth
of hospitalizations and the increasing costs for them,
show the increasing ineffectiveness of the function-
ing of the health care system, and the ratio of costs
for hospitalizations and prevention could change,
through increasing funding for preventive examina-
tions and strict control of costs for hospitalizations;

» This structural model is a new approach to introduce
a relatively lower cost of the current model of health
insurance, based mainly on the state budget financ-
ing of health care. It becomes possible to justify the
sources of financing in health care, by motivating in
a new way the directions for their expenditure and
to analytically prove that there cannot be unlimited
free access to medical care;

» Clinical paths can turn into a mechanism not only
for financing health services, but also to be a regula-
tor of their quality;

» Another direction for improving health insurance
and the quality of health services is related to im-
proving the training of management bodies and in-
creasing the qualification of health specialists from
health structures.

,underfunding in health care* is the result of the lack of
public financial resources, which are not enough anyway,
as they are generally under-dedicated. If 6.9% of the GDP
of one country is allocated to Europe, then in our country
for 50 years, 2 times less has been allocated. It is for this
main reason that the healthcare system is chronically
underfunded, which is due to both the management of
these funds and their control. In the healthcare system
there are interested parties with personal and corporate
interests and therefore any attempt to control is
immediately blocked.
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3AKINIOYEHUE

OchIIecTBIBAHETO HA M30PAHMS ITOIXO]T 32 PA3BUTHE HA UKO-
HOMHMKATa Ha 3PaBeoONa3BaHEeTO U Ha 3paBHATA CUT'YPHOCT

Ha

HACCJICHUETO C€ HYXJa€ OT YCIICIIHA OpraHnu3aluOHHA

U yIpaBJICHCKAa IPOMSHA, KOSTO Ja TMOXOOPH 3HAYUTEITHO
3[paBHATa CUTyPHOCT Ha HACEJICHUETO, C ITOCIIE/IBA "IIIa I'bB-
KaBOCT U e()eKTHBHOCT HA MEIWIMH "CKUTE YCIYTH U yIO-
BIICTBOPEHOCTTA Ha MarueHTuTe. [IpeacTaBeHOTO pa3BUTHE

Ha

cucTteMara Ha 3JIpaBCOIa3BaHC, KaAKTO U Ha CbBPEMCHCH

OpraHU3aI[MOHEH U CTPYKTYPEH MOJIEI 3a yIpaBJIeHHe, Onxa
JOTIPUHECTH 3a IMJIOCTHOTO pealu3upaHe Ha yCTOHYIHBO
€JIEKTPOHHO 37IpaBeOIa3BaHe.
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CONCLUSION

The implementation of the chosen approach to the
development of the economy of health care and the
health security of the population needs a successful
organizational and management change that will
significantly improve the health security of the
population, with subsequent flexibility and efficiency of
medical services and the satisfaction of the patients. The
presented development of the health care system, as well
as a modern organizational and structural management
model, would contribute to the overall realization of
sustainable electronic health care.
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OKOIMHA CPE[JIA N 3APABE

NMPOYYBAHE HAJIUYUETO
HA ULUAHOTOKCUHMU,
HYTPUEHTU N CBbCTAB
HA ®PUTOIMJTAHKTOHHU
CbOBLECTBA B
A30BUP ,,CTYOEHA -
2017-2022

Bepa I1aBnoBa, Mapust Mutpesa, Becena I'eopruesa,
Kpacumupa Bacunesa, Ctranumupa Apcosa, Muiena
Paunncka, Autoanera Jlazaposa, [{Bera I'eopruesa

Hayuonanen yenmvp no obwecmeaeno 30page u anaiusu

PE3IOME

Bweeoenue: Hacmoawama cmamus npedcmasnsea obooua-
8aHe HA OAHHU Om npogedeHu npoyusanus ¢ nepuooa 2017-
2022 2. Ha 800HU npodu om 53. ,,Cmyoena’ no omuouwienue Ha
61006 CHCMAB, B0OOPACIOGU MOKCUHU U HYMPUEHMU.

Ien: Jla ce npociedu 6 OUHAMUKA CHCIMOSAHUCTNO HA BUOOGUSL
CbCMas, HAIUYUMO HA YUHOMOKCUHU U HYMPUEHMU 8 npoou
om szo6up ,,Cmydena” 3a nepuda 2017 - 2022 e.

Mamepuan u memoou: Oboduernu ca Oannume om npogede-
HU NPOY48aHus Ha 600HU npobu om A3. ,,Cmydena’’ no ommuo-
wleHue Ha 8UO08 CbCMAB, B0OOPACIOBU MOKCUNHU U HYMPUEH-
mu 6 nepuoda 2017-2022 2. Ilpuraeanu ca xpomamozpagcku
ananumuyen memoo ( HPLC) u ELISA memoo 3a onpedensie
CHOBPIUCAHUEMO HA YUAHOMOKCUHU 658 BOOHU NPOOU OM 530~
sup ,,Cmyoena”. Xuopobuonocuunume anaiusu ce basupam
Ha Muxpockonupawe. Msnonzeanu ca OuonocuuHU amiacu
3a 6U0060MO UdeHMuuyupare u OpoumenHa Kamepa Ha
Burker. Xumuunume u xuopobuonozuunu memoou ca komou-
HUPAHU ¢ MONEKVISPHO 2eHeMUYHU Memoou 3a udenmugu-
Kayusi ¢ NOMUMEPHAMA BEPUIICHA PEAKYUsL 8 PEATHO 8PEME
(qPCR) 3a JIHK ananus.

Pesynmamu: Uscnedsanu ca 11 600nu npobu u npoba om
nemuo ¢ ywvdmesic, om KOUMO e YCMAHOBEHO HAIUYUe Hd
MUKpoyucmunu 6 ose 6o0Hu npoou om 2020 e. (konyen-
mpayus na mukpoyucmun-LR 0,63 u 0,78 ug/l; muxpoyu-
cmun-RR 0,21 u 0,10 ug/l; mukpoyucmun -YR 0,10 ug/l
npes JemHuUsl U eCeHeH Ce30H CbOMBemHo) u 6 npoba om
nemuo ¢ yv@meoswc om ecenma na 2020 2. (mukpoyucmur-LR
169,47ug/l ,  mukpoyucmun-RR 0,10 ug/l, muxpoyucmun
-YR 62,17 ug/l). Hanuuue na anamokcum-a e ycmano8eHo
6 eona npooba om 2020 2. om nemno ¢ yvpmeanc (0,70 ug/l),
YUTUHOPOCNEPMONCUH U CAKCUMOKCUHU €A YCMAHOBEHU 8
npoba om asmomo na 2017 2. (0,15 u 0,02 ug/l coomeéemmuo).
Cvovpoicanuemo Ha YUAHOMOKCUNU 658 BOOHUME NPOOU He
KOPeCcnoHoupa ¢ NOBUWEHU CIMOUHOCIMU HA KOHYEHMpPayu-
ume Ha uzciedsanume Hympuenmu (06w azom u 0bw ghoc-
@op). I[lo omrowenue Ha canpobuorocudHus U MpoPUUHUSL
cmamyce, 23.“CmyodeHna’ e 6 pagHo8ecHO bemame30canpooHo
(onueo-me30mp@Ho) cvcmosHue u ce Hacensisa om umon-
JIGHKMOHHU CbOOWeCcmed, XapaKkmepHu 3a OvieapcKume 80-
doemu.

ENVIRONMENT AND HEALTH

STUDY OF THE PRESENCE OF
CYANOTOXINS, NUTRIENTS
AND COMPOSITION
OF PHYTOPLANKTON
COMMUNITIES IN THE
STUDENA RESERVOIR -
2017-2022

Vera Pavlova, Mariya Mitreva, Vesela Georgieva,
Krasimira Vasileva, Stanimira Arsova, Milena
Rachinska, Antoaneta Lazarova, Tzveta Georgieva

National center of public health and analyses

ABSTRACT

Introduction: This article is a summary of data from
studies conducted in the period 2017-2022 of water
samples from the Studena Dam in terms of species
composition, algal toxins and nutrients.

Aim: The data from the analyzes carried out contribute
to the characterization of the water body in terms of the
possibility of the proliferation of cyanobacteria and the
production of microcystin-LR, included in Directive
(EU) 2020/2184 of 16.12.2020 on the quality of water
intended for consumption by the person.

Material and methods: A chromatographic analytical
method (HPLC) and an ELISA method were applied to
determine the content of cyanotoxins in water samples
from the Studena dam. Hydrobiological analyzes are
based on microscopy; biological atlases were used for
species identification and a Burker counting chamber.
Chemical and hydrobiological methods are combined
with molecular genetic methods for identification with
real-time polymerase chain reaction (@PCR) for DNA
analysis.

Results: 11 water samples and a bloom spot sample
were tested, of which microcystins were detected
in two water samples from 2020 (microcystin-LR
concentration 0.63 and 0.78 ug/l; microcystin-RR 0 .21
and 0.10 ug/l; microcystin-YR 0.10 ug/l in the summer
and autumn seasons respectively) and in a sample of
a flowering spot from autumn 2020 (microcystin-LR
169.47ug/l , microcystin -RR 0.10 ug/l, microcystin -YR
62.17 ug/l). The presence of anatoxin-a was detected
in one sample from 2020 of flowering spot (0.70 ug/l),
cylindrospermopsin and saxitoxins were detected in
a sample from the summer of 2017. (0.15 and 0.02 ug/l
respectively). The content of cyanotoxins in the water
samples does not correspond to increased values of the
concentrations of the studied nutrients (total nitrogen
and total phosphorus). Regarding the saprobiological
and trophic status, Studena reservoir is in an equilibrium
beta-mesosaprobous (oligo-mesotrophic) state and is
inhabited by phytoplankton communities, typical of
Bulgarian water bodies.
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OKOINHA CPE[JA M 3[PABE

3axnouenue: Pesynmamume ca noxazamennu 3a moed, ue
npu NoOX00AWU YCILOGUS MOJICE A C€ HAMHONCAM MOKCUYHU
Muxpogooopacu 6 s3oeup ,,Cmyoena’ u mosa da 0osede 00
oocmueane, a 6b3MOINCHO U NPEGUUABAHE, HA BbEeOeHUme
HOPMU 30 MUKDOYUCTIUHY 6 NUMEHUS A306UD.

Ku1rouoBH 1yMHU: MUKPOIIUCTHHH, IMAHOTOKCHUHU,
nuTeiiHa Boja, pUTOIIAHKTOH

BbBEOEHUE

SzoBup “Crynena“ (kog BG4ST900L1001) e pasmosioxeH e
B 3arajHus Kpail Ha BuTola, Ha TOPHOTO TEYEHHE HA pPeKa
Ctpyma u B 3emnumara Ha cenata Crtyaena, Kiianauna u
Bocuek B obmuna [lepuuk (1). SI30BUPBT € U3rpazieH BBPXY
cenata Buromko n Kparer, kouto ca 3anudenu npe3 1953 1.
ITycHar e B ekcrmoaranus Ha 5 nekemBpu 1953 ronmna (2).
IIpe3 1992 roguHa NMpenWBHUKBT HA CTEHATA € HAATPaJCH,
3a J1a ce yBeJINUH 00eMbT Ha BOAOXpaHMWIHIIETO (2). S30BuUp
,CTyznena e ¢ oy o6em ot 25,2 MJIH. m® U Ce M3M0JI3Ba 3a
MOJICUTYPSIBAaHE HA ISUIOCTHOTO BOIONOTpPEOIeHNE Ha Tpaj
[TepHuk, KakTO U 32 HaINOsBaHE.

OcCBeH OT eCTecTBEHHs CH Boj10cO0p, BKItouBall peka Crpy-
Ma ¥ BUCOKHUTE M IIPUTOLH, I30BUPHT CHOUPA BOIU U OT JBE
cHOMpaTEeJIHN AepUBALMK BbB BOJOCOOpHUS OaceiiH Ha peka
Uckbp. Kanan ,,Bnagas® qosexa Bou OT CEBEPOUZTOUHUS
Ji4]1 Ha BuTolna, kaTo OCHOBHUTE MY BOJOXBAalllaHUS ca Ha
Brnapaiicka u Pynapcka peka, a kanan ,,J[lanakapus ot rox-
HUTE CKJIOHOBE Ha Butomia u peka [Tanakapus (2).

SA30BUPBT (YHKIHOHHWpPA KAaTO TONUIICH H3paBHHUTEN (2).
Mauko 1moj sI30BHpHATa CTEHA € M3IPaJieHa BOAHOEICKTPH-
geckarta neaTpaia BEIL ,,Ctyzaena®, mycHaTa B eKCILIOATAIUS
npe3 1955 roguna. Ts e o6opynBaHa ¢ 1Be TYpOHHU C 00IIa
nHCTaTupana morrHocT 780 kW.(2)

OCHOBHOTO TIpeAHa3HaYeHue Ha s30BUp ,,CTyneHa™ e BoJo-
cHaOmsiBaneTo Ha [IepHUK U ChCETHUTE CENUIA C TUTEHHU U
MIPOMUIIIEHH BOAM. BoauTe ce oTBeX)aaT 10 rpajaa Mo JbIbT
8,5 km croMaHOOETOHEH KaHaJ, 3amo4yBall OT JOJIHATa Baja
Ha BEI] ,,Ctynena® u mpeMHHaBaIl mo JeBHs Opsr Ha peka
Crpywma (2).

Cunbo-3encaute Bomopaciu (Cyanophyta), N3BeCTHH OIlIe
U Karo LMaHOOAKTEepHH, Ca CpPeJ Hal-4ecTo CpellaHuTe
rpyNnH Ha CIAJKOBOAHM BOMOPACIHM Hape] C KPEMBUHHTE
(Bacilariophyta) w 3enenute Bomopaciu (Chlororhpyta).
[{nanobakTepuuTe ca BCHIIHOCT MUKPOOPraHU3MH (ITpOKa-
PHOTH), KOUTO MPUTEKABAT XapaKTEPHUCTUKH Ha BOIOPACIH
—Te (pOTOCHHTE3MPAT U B TAXHATA KJICTHUHA CTPYKTYPa MpU-
cheTBa XJopodui-a. Hikon oT TX ca cnocoOHM aa Ipoxy-
UpPaT UAHOTOKCHHHM, UMAIX HEOIAronpHUsITHU MOCICIUIH
3a 3/[paBeTO Ha XOpa M XUBOTHHU IIPHU 3aMbpCsABaHE HA BO-
JIOEMH, M3IIOJI3BaHU 32 peKpeanus WM 3a BOIOCHAOsBa-
He Ha HaceJIeHW MecTa. 3HakK, 4e IbPTEeKBT MOXe aa Oble
TOKCHYEH, ¢ HAJIMYHETO Ha MBbPTBa prda BHB BOJaTa WM Ha
YMpEJH )KMBOTHHU B Osin3ocT 1o Hes. [onsiMo pa3sHooOpasne
OT TUIAHKTOHHM LHMAaHOOAKTepUH MOrar Jia IPOU3BEXJIAT
LUAHOTOKCUHU, KaTO HSKOU OT Hail-4yecTo CpeuiaHuTe po-

ENVIRONMENT AND HEALTH

Conclusion: The results are indicative of the fact that,
under suitable conditions, toxic microalgae can multiply
in the Studena reservoir and this can lead to reaching,
and possibly exceeding, the introduced norms for
microcystins in the drinking reservoir.

Key words: microcystins, cyanotoxins, drinking
water, phytoplankton

INTRODUCTION

Reservoir Studena (code BG4ST900L1001) is located at
the western end of Vitosha, on the upper reaches of the
Struma River and in the lands of the villages of Studena,
Kladnitsa and Bosnek in the municipality of Pernik.
(1) The dam was built on the villages of Vitoshko and
Krapets, which were obliterated in 1953. It was put into
operation on December 5, 1953.(2) In 1992, the spillway
on the wall was upgraded to increase the volume of the
reservoir.(2) Reservoir Studena has a total volume of
25.2 million m?® and is used to ensure the overall water
consumption of the city of Pernik, as well as for irrigation.

Apart from its natural watershed, which includes the
Struma River and its high tributaries, the dam also
collects water from two collecting derivations in the Iskar
watershed. The Vladaya Canal brings water from the
northeastern part of Vitosha, with its main catchments
being the Vladaiska and Rudarska Rivers, and the
Palakaria Canal from the southern slopes of Vitosha and
the Palakaria River.(2)

The dam functions as an annual equalizer (2). The
Studena hydroelectric power plant was built a little below
the dam wall, put into operation in 1955. It is equipped
with two turbines with a total installed power of 780
kW.(2)

The main purpose of the Studena reservoir is the water
supply of Pernik and neighboring settlements with
drinking and industrial water. The waters are brought
to the city along an 8.5 km long reinforced concrete
channel, starting from the lower watershed of the
Studena hydroelectric power station and passing along
the left bank of the Struma (2).

Blue-green algae (Cyanophyta), also known as
cyanobacteria, are among the most common groups of
freshwater algae, along with diatoms (Bacilariophyta) and
green algae (Chlororhpyta). Cyanobacteria are actually
microorganisms (prokaryotes) that have characteristics
of algae - they photosynthesize and chlorophyll-a is
present in their cellular structure. Some of them are
able to produce cyanotoxins, that have adverse effects
on human and animal health when they contaminate
water bodies used for recreation or for water supply in
populated areas. A sign that a bloom may be toxic is the
presence of dead fish in the water or dead animals near it.
A wide variety of planktonic cyanobacteria can produce
cyanotoxins and some of the most common genera being

34 MWW Tov15 M MK+ 3 W W BbIFAPCKO CMUCAHME 3A OBLECTBEHO 3[JPABE M M M 2023 M M M BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.15 M M Ne3 i W W



OKOIMHA CPE[JIA N 3APABE

nose ca Microcystis, Anabaena, Planktothrix (Oscillatoria)
u Aphanizomenon. Haii-yecto uaeHTUUIIUPAHUTE [IUAHO-
TOKCHHH Ca MHUKPOIMCTHHHU, HJIAHAPOCICPMOIICHH, aHa-
TOKCUHH U CAKCUTOKCHHH. (3).

AKTyaJTHUTE U3UCKBAHMUS 32 KAYECTBOTO HA MUTEHHUTE BOAH
B EBporma ca orpasenu B HoBata [Jupekrusa (EC) 2020/2184
oT 16.12.2020 1. OTHOCHO KayeCTBOTO Ha BojJaTa, MpeaHas-
HadeHa 3a KOHCYMAIlus OT YoBeKa. JIupexTuBara e TpaHcIo-
HUpaHa B OBJITapCKOTO 3aKOHOJATEIICTBO KaTO M3MCHECHHE Ha
Hapen6a Ne 9/2001 3a kauecTBOTO Ha BOjIaTa, IpeIHA3HAYCHA
3a muTeiHo-o0uToBM 1enu (00H. [IB, 6p. 30 ot 2001 1., moct.
nu3M. JIB, 6p. 43 ot 16.05.2023 1.). Cpex HOBHUTE 3aMBpCHTE-
JIU, KOUTO IIe OBIAT 33 ABbIDKUTEITHH 32 MOHUTOPHHT OT 2026
I. ¥ 32 KOUTO CIIE/IBa JIa C€ OIICHH PUCKBT 32 3aMBbPCSIBAHC
Ha BojgoemuTe, € MukpouuctuH-LR. Toil e mpencraBuren
Ha MHKPOILUCTUHUTE, KOUTO Ca rPyIa OT MHAHOTOKCHHUTE,
MPOAYIIMPAHHA OT CHHBO-3EJICHUTE BOAOpACIH. MaKCHMaITHO
JIOITyCTUMAaTa My KOHIICHTPAIIVs B TUTCHHU BOIU CITOPE] HO-
BaTa qupektusa e 1 pg/l (4).

Muxpouuctuaure (MC) ca UHUKIUYHU XENTaNeNTHIHHA
TOKCHHH, IIPOYITUPAHHU OT HIKOW BHIOBE CHHBO-3€JICHN BOIO-
pacmu - Microcystis, Cichlidium, Oscillatoria, Anabaenopsis,
Aphanocapsa, n ap. (5). lukanaaaTa UM CTPYKTYpa I'l IPaBU
YCTOWUYMBH Ha eKCTpeMHH pH CTOHHOCTH, BUCOKM TeMIiepa-
TYypU W CIBbHYEBA cBeTiWHA. M3onmupanu ca Han 270 Bapu-
aHTa C pa3iudHa TOKCHYHOCT (6). Hal-TokcuueH m3omep e
M3BECTHUST XenaToTokcuH MuUKpomucTuH-LR (MC-LR). Cbe
CXOHA TOKCHYHOCT € W MHKPOIUCTHH-LA, mocrenBan ot
mukponuctTuH-RR (MC-RR) u mukpoructua-YR (MC-YR)
(7). HebmaronpusiTHH e(peKTH BBPXY 3ApPaBETO HA XOpara ce
MOJTy9aBaT BCIEACTBHE (PU3WUYECKH KOHTAKT, MHXAJIHUpAHE H
KOHTaMUHHMpaHa MUTEeHHA BoAa Win Xpana. [Ipenopbpkara Ha
CBeToBHATa 3/1aBHA OPTaHM3AINS € 33 ChABPKaHHWE HA MU-
KpOIMCTHHU B MUTEHHA Bozia He moBede oT 1 pg/l (8), koeto e
OTpPa3eHO U B HOBATA AUPEKTHBA 32 TUTCHHU BOIM.

KbM 1MaHOTOKCHHHTE cHajaT ajKaJOMJWUTE LUIMHIPOC-
MEepMOINICHUH M aHATOKCHH a. L{MImHApocnepMoOncuHbT
(CYN) npuumHsBa yBpeK/JaHHUs HA YyepeH u Os1 1po0, Ob-
Openure, cvpueto, uepsata u tumyca (9). Toil ce mpony-
upa OT BHJIOBE I[MAHOOAKTEpHH, Hail-uecTo Raphidiopsis
(Cylindrospermopsis), Anabaena, Umezakia. (10,11). C30
MperopbyBa 3a KbpMadeTa M MaJIKH Jiella KaTo MpeBaHTHBHA
MsIpKa Jla ce U3M0JI3Ba aJiTepHAaTHBHA BOAA, Harnpumep OyTH-
JUpaHa, KOraTo ca YCTAaHOBEHM KOHICHTpAllMM Ha IUJIHMH-
JIPOCIIEPMOIICHH B MTUTEIHATa BOJIA, KOUTO JIOPH U 33 KPaTKo
naasumasar 0.7 pg/l. 3a Boau 3a pekpeanust ce mpernopbuBa
KOHIICHTpAIUATa My 11a He pepumana 6 pug/l (12).

AnatokcuH-a (ATX) e HEBPOTOKCHYCH aJKallOWUI, KOHTO
ce MpOoayIHpa B CIATKOBOJHU BOAOM3TOYHHIN OT pa3ivy-
HU BUJ0BE IMaHOOAKTEPUHU, MHOTO OT KOUTO ca OCHTHOCHH,
T.e. pa3BUBAT CE BBPXY CEIAMMEHTH WIH JAPYTH TOIBOIHHU
nobpxHOCTH (13). Kato HeBpoTokcnr ATX yBpexma mpe-
JUMHO HEPBHUTE U MYCKYJIHUTE, KOUTO Te KoHTponupar. C30
MPETopbUBa MPH KPATKOCPOIHA EKCIIO3UIINA /1A HE CE MTPEBHU-
mraBa KoHmeHTpamus ot 30 pg/l B muteitna Boga u 60 g/l BB
Bonu 3a pexpeanus (13).
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Microcystis, Anabaena, Planktothrix (Oscillatoria),
and Aphanizomenon. The most commonly identified
cyanotoxins are microcystins, cylindrospermopsin,
anatoxins, and saxitoxins. (3).

The current requirements for the quality of drinking
water in Europe are reflected in the new Directive (EU)
2020/2184 of 16.12.2020 on the quality of water intended
for human consumption. The directive was transposed
into Bulgarian legislation as an amendment to Ordinance
No. 9/2001 on the quality of water intended for drinking
and domestic purposes (promulgated SG No. 30 of 2001,
last amended SG No. 43 of 16.05. 2023). Among the new
pollutants that will be mandatory for monitoring from
2026 and for which the risk of water pollution should
be assessed is microcystin-LR. It is a representative
of microcystins, which are a group of cyanotoxins
produced by blue-green algae. Its maximum permissible
concentration in drinking water according to the new
directive is 1 pg/1.(4)

Microcystins (MC) are cyclic heptapeptide toxins
produced by certain types of blue-green algae -
Microcystis, Cichlidium, Oscillatoria, Anabaenopsis,
Aphanocapsa, etc. (5). Their cyclic structure makes
them resistant to extreme pH values, high temperatures
and sunlight. More than 270 variants with different
toxicity have been isolated (6). The most toxic isomer
is the known hepatotoxin microcystin-LR (MC-LR).
Microcystin-LA has similar toxicity, followed by
microcystin-RR (MC-RR) and microcystin-YR (MC-
YR) (7). Adverse effects on human health result from
physical contact, inhalation and contaminated drinking
water or food. The recommendation of the World Health
Organization is for a content of microcystins in drinking
water no more than 1 g/l (8), which is also reflected in
the new drinking water directive.

Cyanotoxins include the alkaloids cylindrospermopsin
and anatoxin a. Cylindrospermopsin (CYN) causes
damage to liver and lung, kidney, heart, intestine and
thymus (9). It is produced by species of cyanobacteria,
most  often  Raphidiopsis  (Cylindrospermopsis),
Anabaena, Umezakia. (10,11). WHO recommends
that alternative water, for example bottled, be used as
a preventive measure for infants and young children
when cylindrospermopsin concentrations in drinking
water exceeding 0.7 pg/l, even briefly, are detected.
For recreational waters, it is recommended that its
concentration does not exceed 6 pg/l (12).

Anatoxin-a (ATX) is a neurotoxic alkaloid that is
produced in freshwater water sources by various species
of cyanobacteria, many of which are benthic, i.e. develop
on sediments or other underwater surfaces (13). As a
neurotoxin, ATX primarily damages nerves and the
muscles they control. WHO recommends that for short-
term exposure, a concentration of 30 pg/l in drinking
water and 60 pg/l in recreational water should not be
exceeded (13).
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CakcHTOKCHHHUTE ca KapOaMaTHU aJIKaJIOUJIH, KOUTO ca He-
BPOTOKCHHU M HaOposiBaT mnoBeuye OT 20 XUMHUYHU aHAJIO3H
(14). Ot 15X 16 ca OTKpPUTH B CJIaJJKOBOJIHUTE LIHAHOOAKTE-
puu (15). Cpen nponymumpamuTe M BujgoBe ca Anabaena,
Raphidiopsis  (Cylindrospermopsis),  Cylindrospermum,
Aphanizomenon,  Scytonema, Lyngbya, Oxynema u
Planktothrix (16). OCHOBHA OIACHOCT 3a YOBELIKOTO 3PaBe
€ KOHTaMHMHHpaHa ChC CAKCUTOKCUHU IUTEHHA BOAA OT I10-
BBPXHOCTHH BOJOM3TOYHMIIM, KOSITO HE € TPETUPaHA HIIU €
TpeTHpaHa B HeJJOCTAaThYHa CTeleH. J[pyr HauuH Ha eKCII03HU-
uus ca e3epa u peku 3a pekpeanus. C30 npenopbuBa 1a He
ce npeBHINaBa KOHLEHTpaus ot 3 g/l B nuteiina Boga u 30
ug/l BpB Bou 3a pekpeanus (16).

[{naHOTOKCHHUTE CE CpPeIaT €CTeCTBEHO, BBIIPEKU Y€ BHCO-
KM KOHLIEHTPAIMK ca THUIMYHH 3a MPECHU BOIH, MOBIHSIHH
OT YOBEIIKa JICHHOCT — HalpuUMep OT OTMAJbYHH BOAH WIIH
OTTOK OT 3eMeJIeIICKa 3eMs, KOUTO 3aMbPCSABAT C HyTPHEHTH U
yCKOpsIBaT pacTexa Ha (poTOTpoHUTE OPraHU3MH, BKJL. IIHa-
HoOaktepruu (12). [TuteitHara Boga ¢ Hall-BepOATHHUSIT BT HA
ekcrio3unus. [{[naHOTOKCHHNTE MOTaT ChHIIO Jla C€ HaTPyIBaT
B HSIKOW XpaHUTeNHH npoaykru. ETo 3amo cinensa na ce B3e-
Mar IpeBU CIeU(PUIHNTE 33 CTpaHaTa MJIM PETHOHA OLeH-
KM JIaJIM XpaHaTa MOXKe 3HAUMTEIIHO Jia JONPHHEcE 3a eKc-
MO3UIUATA — 0COOEHO MEKOTENH, prda 1 MUIU OT Lb(TALIIH
BogHM Oacelinu. Pa3BiiekarenHu IeHHOCTH B e3epa ¢ UaHO-
OakTepHaIHU WB(TEKN CHIIO MOTaT MEPUOAUIHO J1a EKCIIo-
HUPAT XOpaTa Ha BUCOKH KOHIICHTPALMU HA IHAaHOTOKCHHHU.

[IpoyuBanusTa Ha IMAHOOAKTEPUATHUTE IIH(OTEKH MO CBE-
Ta Jarupar ornpeau aecetwieTus. B bwarapus mbpBoTO
MpoyYBaHEe 3a HAJUYHEC HA MHUKPOLWCTHHU B OBIATAPCKU
BOJIOEMH, NpPEJHA3HAYECHN 3a NMHUTCHHO BOJOCHAOMSBAHE U
3a peKpeanysi, € MPOBEICHO OT HM3CICHOBATEICKH EKHUI Ha
HamnonanHus mEeHTHP MO OOIIECTBEHO 3/paBe W aHAIU3U
(HIIO3A) B mepuoma 2004-2005 r. (17,18).

Hacrosimara crarus npencrasisiBa 0000IaBaHe Ha JTaHHH
OT NPOBEACHU NPOYYBAHMS 10 HAYYHO-NIPHIJIOKHA TeMa Ha
HIIO3A, upe3 kosTO cie/ ITbPBUTE MPOyYBaHMs Ha ObJTap-
ckn Bogoemu 2004-2005 T. mpoabikaBa 00CIeBAHETO HA
6mu3ku 10 Codust 130BUPH.

LEN

Llen Ha HACTOSIOTO NPOYYBAHE € Ja IPOCIIEAN B INHAMUKA
npe3 mepunaa 2017 - 2022 1. ¢hCTOIHUETO HA BUIOBUSA ChCTaB,
HAJINYUTO HAa [UHOTOKCHHY ¥ HYTPUEHTH B IPOOH OT SI30BHP
,,CTymeHa".

MATEPUANTI U METOAU

Bonmnute npodu ot si3oBup ,,CTyneHa™, pasriie)KIaHH B Ha-
CTOsIIIIaTa CTATHs, ca B3¢MaHHU B OJU30CT JI0 MSCTOTO Ha BO-
JIOB3EMaHE €THOKPATHO OT MOBBPXHOCTTA MpPE3 JICTHUTE H
eceHHU ce30HM 3a mepuona 2017 — 2022 1. B3etu ca o010
JIBaHAJICCET MPOOU TIPe3 pas3riie:KIaHUs IEPUO]], IPETHA3HA-
YEeHU 33 aHAJU3 Ha BUJOB ChCTAB HA BOIOPACIHUTE Upe3 MU-
kpockoricku 1 PCR MeToj1, Haju4une Ha HSAKOU BHUJOBE I[Ha-
HOTOKCUHU M HYTPHEHTH (00111 a30T u 0011 pocdop).
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Saxitoxins are carbamate alkaloids that are neurotoxins
and number more than 20 chemical analogues. (14). Of
these, 16 were found in freshwater cyanobacteria (15).
Among the species producing them are Anabaena,
Raphidiopsis (Cylindrospermopsis), Cylindrospermum,
Aphanizomenon, Scytonema, Lyngbya, Oxynema and
Planktothrix (16). A major human health hazard is
saxitoxin-contaminated drinking water from surface
water sources that is untreated or insufficiently
treated. Another mode of exposure is lakes and rivers
for recreation. WHO recommends not to exceed a
concentration of 3 pg/l in drinking water and 30 pg/l in
recreational waters (16).

Cyanotoxins  occur  naturally, although high
concentrations are typical of fresh waters affected by
human activity - for example, from sewage or runoff
from agricultural land, which contaminate nutrients and
accelerate the growth of phototrophic organisms, incl.
cyanobacteria(12). Drinking water is the most likely route
of exposure. Cyanotoxins can also accumulate in some
foods. Therefore, country- or region-specific assessments
of whether food may significantly contribute to exposure
— particularly molluscs, fish and shellfish from blooming
water bodies — should be taken into account. Recreational
activities in lakes with cyanobacterial blooms can also
periodically expose people to high concentrations of
cyanotoxins.

Studies of cyanobacterial blooms around the world date
back decades. In Bulgaria, the first study on the presence
of microcystins in Bulgarian water bodies intended for
drinking water supply and for recreation was conducted
by a research team of the National Center for Public
Health and Analyzes (NCPHA) in the period 2004-2005
(17,18).

This article is a summary of data from studies conducted
on a scientific-applied topic of the NCPHA, through
which, after the first studies of Bulgarian reservoirs
in 2004-2005, the survey of reservoirs close to Sofia
continues.

AIM

The aim of the present study is to dynamically track
the state of the species composition of cynotoxins and
nutrients in samples from the Studena dam during the
period 2017 - 2022.

METHODS AND MATERIALS

The water samples from the Studena reservoir, considered
in this article, were taken near the place of water intake
once from the surface during the summer and autumn sea-
sons for the period 2017 - 2022. A total of twelve samples
were taken during the considered period, intended for the
analysis of the species composition of algae by microscop-
ic and PCR method, presence of some types of cyanotox-
ins and nutrients (total nitrogen and total phosphorus).
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TakcoHoMus1 Ha (humonaaHKMOHHUMe
cbobuwecmesa

[Tpn mpoBex1aHETO HA XUAPOONOIOTUIHUTE aHATU3H, BO-
JIHU TIpobu ¢ o6em 1 dm?® B3eTH OT OmpeencHn MyHKTOBE
Ha BOAHOTO TSJIO, ca KOHCEPBUPAHM C TOAXOASII (pHKca-
Top (19). B cnyuas e m3non3BaH QukcaTop Ha YTEPMHONT
(Utermol). CnenBa KOHIIGHTpHpaHE Ha MpoOWUTE dpe3 ce-
nuMeHTHpaHe (yrasBane). Llenta Ha Tasm mporeaypa € aa
ce “ynoBAT” BCHUYKHU KJIETKH Ha (UTOILIAHKTOHA, HAMUPA-
IIIM ce BB BCsAKa mpoba ¢ o6em 1dm® u 1a ce oTaemsT B eivH
MO-MaJIBK BojieH 06eMm oT 10cm?® 3a aHanu3 - T.Hap. KOHIICH-
Tpupana npoba. C Taka MOATOTBEHUTE NMPOOH ce MPOBEK I
MUKPOCKOIICKH aHaJIN3, 3a JIa CE ONPENENSAT BUIOBUAT ChC-
TaB M KOJIMYECTBEHATA 3aCTHIICHOCT HA OTJCIHNUTE BUA0BE
BBB (PUTOILUIAHKTOHHOTO CHOOIIECTBO. 32 BHAOBOTO HJCH-
TH(UIIMpaHEe HA OPTAHU3MHUTE Ca W3IIOJI3BAaHU OMOJIOTHYHU
OTIPEAETUTENH U aTIacH, a MPH KOJIUIECCTBEHOTO OIpese-
nsHe - kKamepa Ha Burker ¢ o6em 0,9 mm?®. Kpaitausr pe-
3yJATaT U3pa3sBa oOMIMs OpOr KISTKH FUTH OpOs KJIETKH Ha
MacoBus BuA (mpu mbdTex). CanmpoOnosornyHaTa OIeHKa
€ HalpaBeHa 4pe3 mpujaraHe Ha Metoxa Ha Pantle — Buck,
Oa3mparr ce Ha HHIAWKATOPHOTO 3HAYCHHE (S) M Ha OTHOCH-
TelHaTa yecToTa Ha cpemiade (h) Ha BUIOBETE MHKPOBOIO-
paciu B mpoOuTe.

NdeHmudpukayusi Ha yuaHobakmepuu c qPCR

3a menuTe Ha HACTOSANIOTO M3CIEIBAaHE NMPOOUTE OT S30BH-
pute ca GuITpUpaHu mpe3 OakTepuanHu GUATPU ¢ pasmep
Ha opuTte 45 pm. Taka mosmydenara 6nomaca ce mojiara Ha
no-HaraThlIHa 00padoTKa 3a ekcrpakus Ha JJTHK ¢ roTos 3a
ynorpeba komriekT - Mericon DNA Bacteria Kit (100) Cat
No. 69525 QIAGEN (Fast Lizys buffer). 3a qPCR ca u3mnomns-
BaHU JiBa TecToBU noaxoaa - TagMan u SYBR Green 1. JTHK
0T BOIHMTE Mpobu ca ananmsupanu ¢ RealTime PCR ABI
7300 (Applied Biosystems). 3a TagMan ca n3non3BaHu mpa-
mepu 3a Cyanobacteria u conna 3a Microcystis. M3mon3Ba-
HUST FeHETHYEH MapKep € crielu(udeH 3a NHaHOOAKTepUUTE
—1sixHata 16S pPHK nocnenoBatennoct. 3a SYBR Green I e
n30paH reHspT mcyB, KOWTO € HHIMKATOp 3a CHHTE3a Ha MHU-
KPOLIUCTHH.

TagMan :

* 16SCF 5 ,- GGC AGC AGT GGG GAA TTT TC — 3¢

« 16SURS ,- GTM TTA CCG CGG CTG CTG G - 3°

e conpa3a Microcystis - I6SMT 5 ,- CGC CGC GTG AGG
GAG GAA GGT C - 3°. ®ayopodopu - CAL Fluor Gold
540 u BHQ-1 (Metabion, I'epmanusi).

3a SYBR Green I:

IeneBa nuanobaktepus 16S rRNA:

¢ Cya359F 5- GGGGAATYTCCGCAATGGG - 3’

*+ Cya78IR 5- GACTACWGGGGTATCTAATCCCWTT
-3

LleneBu mcyB (MukponucTun cuarerasa B):

mcyB 2959F 5°-

TGGGAAGATGTTCTTCAGGTATCCAA - 3¢

mcyB 3278R 5’-
AGAGTGGAAACAATATGATAAGCTAC -3’

ENVIRONMENT AND HEALTH

Taxonomy of the phytoplankton
communities

When conducting the hydrobiological analyses, water
samples with a volume of 1 dm?, taken from certain
points of the water body, are preserved with a suitable
fixative (19). In this case, Utermol fixative was used.
This is followed by concentration of the samples by
sedimentation. The purpose of this procedure is to
,capture™ all phytoplankton cells found in each sample
with a volume of 1dm?® and separate them into a smaller
water volume of 10cm?® for analysis - the so-called
concentrated sample. With the samples thus prepared,
a microscopic analysis is carried out to determine the
species composition and the quantitative representation of
the individual species in the phytoplankton community.
Species identifier and atlases were used for identification
of the hydrobionts, and a Burker chamber with a volume
of 0.9 mm?® was used for quantitative determination.
The final result expresses the total number of cells or
the number of cells of the mass species (in flowering).
The saprobiological assessment was made by applying
the Pantle-Buck method, based on the indicator value
(s) and the relative frequency of occurrence (h) of the
microalgae species in the samples.

Identification of cyanobacteria by qPCR

For the purposes of the present study, dam samples were
filtered through 45 pum pore size bacterial filters. The
biomass thus obtained is subjected to further processing
for DNA extraction with a ready-to-use kit - Mericon
DNA Bacteria Kit (100) Cat No. 69525 QIAGEN (Fast
Lysis buffer). Two test approaches were used for qPCR -
TagMan and SYBR Green I. DNA from the water samples
was analyzed with RealTime PCR ABI 7300 (Applied
Biosystems). Cyanobacteria primers and a Microcystis
probe were used for TagMan. The genetic marker used
is specific to cyanobacteria — their 16S rRNA sequence.
The mcyB gene, which is an indicator of microcystin
synthesis, was selected for SYBR Green I.

TagMan:

* 16SCF 5 ,- GGC AGC AGT GGG GAA TTT TC -3¢

* 16SUR 5 ,- GTM TTA CCG CGG CTG CTG G - 3°¢

e probe for Microcystis - I6SMT 5 ,- CGC CGC GTG
AGG GAG GAA GGT C - 3“. Fluorophores - CAL
Fluor Gold 540 and BHQ-1 (Metabion, Germany).

For SYBR Green I:

Target cyanobacterium 16S rRNA:

¢ Cya359F 5°- GGGGAATYTCCGCAATGGG — 3¢

e Cya78IR 5
GACTACWGGGGTATCTAATCCCWTT - 3¢

Target mcyB (microcystin synthetase B):

mcyB 2959F 5¢-

TGGGAAGATGTTCTTCAGGTATCCAA - 3°

mcyB 3278R 5°-

AGAGTGGAAACAATATGATAAGCTAC - 3°
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OnpedesisiHe Ha MUKPOUUCMUHU 4Ype3 meYyHa
xpomamoepadgpusi (HPLC)

BoxgauTe mpodu 3a onpenensiHe HA MUKPOIIMCTHHH CE€ ChXpa-
HSABAT 3aMpa3eHH B TUIACTMAcOBH OyTwiku oT 1,5 . Ipenn
00paboTka ce pa3MpassBaT W 3aMpassiBaT TPUKPATHO, 3a Ja
Ce OCHTYpH JIN3MpaHe Ha IHaHOOAKTEPHATHUTE KICTHIHH
CTEHH, CIIe/T KOETO ce (PUITPYBAT CHC CTHKIOBIAKHECT (HHUII-
TBp(glass microfiber filter GF/A, 47 mm-Cytiva).

OunTpyBaHUTE NMPOOM CE EeKCTpaxupar upe3 TBBbpaodas-
Ha ekctpakius ¢ kapTpumku (Oasis HLB 60 pm (LP) 6 ml,
Waters Corporation, USA). EnyupaneTo ce U3BBpINBa C Me-
tanon (HPLC guctora) u ce uzmapsiBa 10 Cyxo 4pe3 JeK Io-
ToK a3oT. [Ipubasst ce 0,5 M 50% (V/V) meranon. Kpaitaure
excrpakTh ca punrpysanu ¢ PTFE ¢uirpu (0.45 pm, Alltech).

XpomarorpadckoTo OmpenensiHe € OCBIIECTBEHO C TEYeH
xpomarorpa¢ ¢ auon apeit nerekrop Agilent 1200. Anann-
TryHara koioHa e Supelcosil ABZ+Plus column (150 mm
x 4.6 mm, 5 um, Supelco), TepmocTarnpana npu 250C. 13-
noxis3BaH e rpagueHt ot anetoHuTpuia (HPLC uncrora) u
yarpauucta Boga (0,055 uS) ¢ mobaBka kbM J1BaTa pasTBO-
purens ot 0,1% TpudyopornerHa KuceanHa (CIIEKTPOCKOII-
ckn umcra): 20% aneronutpi npu 0 min xo 46% npu 20
min, Bpeme 3a xpomarorpadupane - 25 min npu MOTOK 1
ml/min, ApOKMHA Ha BBAHATA - 238 nm. 3a xanuOpupane
ca M3MOJI3BaHM cepTUGUIUPAaHN peepeHTHH MaTepHalH 3a
mukpouuctuaute —LR 1 —RR 1 pedepenrten marepuan 3a
MukporucTuH—Y R (Abraxis, Eurofins).

OnpedesisiHe Ha UUPJTUHOPOCNTEPMOICUH,
aHamoKCUH-a U CaKCUMOKCUHU 4pe3 eH3UMHO
cebp3aH uMyHocopbeHmeH aHanu3 (ELISA)

CbXpaHeHUTE 3aMpa3eHu BOJHU MTPOOH ca TECTBAHU JUPEKT-
HO upe3 ELISA 3a ompenensiHe Ha IMJIMHIPOCIICPMOIICHH,
AHATOKCHH-2 M CAKCHTOKCHHHU CIIOPE] HMHCTPYKIMUTE Ha
MPOM3BOJMTEIIS HA IPUHIMIIA HA peaKIUsl Ype3 creuuaHu
aHTuTena. VM3non3BaHu ca KUTOBE 3a ONpeJieNisiHe Ha [[UJIHH-
JIPOCIIEPMOIICHH, CAKCUTOKCHHU W aHATOKCHH-a BbB BOJHHU
npobu ot Abraxis, Inc, USA. IIpobute ca oTyeTeHn Ha ama-
pat Microplate Reader- LKB 5060-006.

OnpedesnsiHe Ha HympueHMu

OmnpenensHETO HA 00LI a30T CE€ M3BBPIIBA CIIEA MUHEPAIH-
3anus Ha podaTa ¢ KOHIEHTPHUpPaHa CIpHA KHCEINHA B Tep-
Mo0Ook ([durectopen amapat-Digestor unit DS6, Tum 2006,
,,FOSS TECATOR?”, IlIserus1). [TonydeHUAT IpH TO3H IMIPO-
Iec aMOHUEB cylndar ce pasiara ¢ HaTpueBa OCHOBa JI0 aMO-
HSIK, KOWTO ce yJIaBs B pPa3TBOp HAa OOpHA KHCEJINHA B IECTH-
naruoneH anapat “Kemrek 2100”( Hectunatop tum ,,Kjeltec
21007, ,FOSS TECATOR”, IlIBemnus). AMOHHEBHST Oopar
ce ompenens upe3 obparao tutpupane ¢ 0,01 mol/l (0,01N
HCL) pa3tBop Ha comHa kucenuHa. 3mon3Ba ce Oropeta 10
cm?® xiac ,,AS”, tonepanc = 0,02 cm?, ISOLAB, I'epmanust.
W3uncnsaBa ce oOmusAT a3ot, N ¢ TpaHHIIa Ha KOJIHYECTBEHO
ompexnensae 0,5 mg/l.

OnpenensiieTo Ha 0011 Gochop € OCHIICCTBEHO MO IPO-
nenypa, onucana B b/IC EN ISO 6878:2005 ,,KauecTBo Ha
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Determination of microcystins by liquid
chromatography (HPLC)

Water samples for microcystin determination were
stored frozen in 1.5 L plastic bottles. Before processing,
they were thawed and frozen three times to ensure lysis
of the cyanobacterial cell walls, then filtered with a glass
microfiber filter GF/A , 47 mm-Cytiva).

Filtered samples were extracted by solid phase extraction
with cartridges (Oasis HLB 60 um (LP) 6 ml, Waters
Corporation, USA). Elution was performed with
methanol (HPLC grade) and evaporated to dryness using
a gentle stream of nitrogen. Add 0.5 ml of 50% (V/V)
methanol. The final extracts were filtered with PTFE
filters (0.45 um, Alltech).

The chromatographic determination was carried out
with a liquid chromatograph with an Agilent 1200 diode
array detector. The analytical column was a Supelcosil
ABZ+Plus column (150 mm x 4.6 mm, 5 pm, Supelco),
thermostated at 25 0C. A gradient of acetonitrile (HPLC
grade) and ultrapure water (0.055 pS) was used with both
solvents supplemented with 0.1% trifluoroacetic acid
(spectroscopically pure): 20% acetonitrile at 0 min to
46% at 20 min, chromatography time 25 min at a flow
rate of 1 ml/min, wavelength 238 nm. Certified reference
materials for microcystins —LR and —RR and reference
material for microcystin—-YR (Abraxis, Eurofins) were
used for calibration.

Determination of circlindrospermopsin,
anatoxin-a and saxitoxins by enzyme-linked
immunosorbent assay (ELISA)

Stored frozen water samples were tested directly by ELISA
for determination of cylindrospermopsin, anatoxin-o and
saxitoxins according to the manufacturer‘s instructions
on the principle of reaction by specific antibodies. Kits
were used for the determination of cylindrospermopsin,
saxitoxins and anatoxin-a in water samples from Abraxis,
Inc, USA. The samples were read on a Microplate Reader-
LKB 5060-006.

Determination of nutrients

The determination of total nitrogen is carried out after
mineralization of the sample with concentrated sulfuric
acid in a thermo-block (Digestor unit DS6, type 2006,
,»FOSS TECATOR®, Sweden). The ammonium sulfate
obtained in this process is decomposed with sodium
hydroxide to ammonia , which is captured in a boric
acid solution in a distillation apparatus ,,Kjeltec 2100*
(,,Kjeltec 2100 type distiller, ,,FOSS TECATOR®,
Sweden). Ammonium borate is determined by back
titration with 0.01 mol/l (0.01N HCL) hydrochloric acid
solution. Burette 10 cm? class ,,AS*, tolerance £ 0.02 cm?,
ISOLAB, Germany is used. Calculate total nitrogen, N
with a limit of quantification of 0.5 mg/I.

The determination of total phosphorus was carried out
according to the procedure described in BDS EN ISO
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Bozaara. OnpeaeinsiHe Ha hochop. CeKTPOMETPUICH METO/
C aMOHHEB MoJubOmatr upe3 crnekrodoromersp Specol 11,
Carl Zeiss Jena. ['panunara Ha KOJIMYECTBEHO OINpPEJEIIsTHE
e 0,02 mg/I1.

PE3YNTATU U OBCBXOAHE

PesynTarure oT aHaMM3UTE HA BOAHU IPOOH OT s130BHD ,,CTy-
neHa®, B3etr B mepuomaa 2017 - 2022 r. 3a maeHTUUIIHpAHE
Ha MHKpoBomopacnute (MuUkpockorncku u upe3 PCR), Ha-
JIUYMe Ha UAHOTOKCHHM (MMKPOIMCTHHU, LUIHHIPOCIEP-
MOIICHH, CAKCUTOKCHHU ¥ aHATOKCHH-a) U HyTpPHEHTHU (0011
azot u o611 pocop), ca 0606menHu B Tabmuma 2.

DUTOIIIAHKTOHHOTO CHOOIIECTBO Ha 513. ,,CTyaeHA™ ce ChC-
TOU OT BUJOBC CUHbO-3CJICHU, 3€JICHU, KPEMBYHU, CYTJICHOBU,
KpUNTOUTOBU U JMHOPUTOBH MUKPOCKOIIMYHH BOJIOpPACIIH,
KaTo CIIOpeJl Ce30Ha MMAT MPEBEC €IHHU WM APYTH BHJIOBE.
IIpe3 xputnunata 2019 1., KOraro BOAOEMBT € ITOYTH MPa3eH,
II0 OTHOLICHHEC Ha XI/I,HpOGI/IOHTI/ITC HE C€ yCTaHOBABAT OT-
kyioHeHus. L[bpTexxn ce HabMONABAT PAJIKO — IPHU JISTHOTO
npobossemane Ha 2020 T. ce ycTaHOBSIBA LI TEK HA KPEMbU-
Hoto Bogopaciio Cyclotella meneghiniana, a npe3 eCCHHOTO
Ha chbllaTa TouHa — Ha CHUHBO-3esneHoTo Coelosphaerium
kuetzingianum, K0eTO MMa TETHHCTO pas3Mpe/eiicHHE BbHB
BoztHOTO Ts110. ITpe3 2021r. u 2022r. BB BoaguTe Ha 3. ,,CTy-
JieHa™ MpUCHCTBA KpeMBUHOTO Bogopacio Cyclotella comta,
Karo npe3 eceHta Ha 2021r. e npeodianasai BiI BB GpurTor-
JAHKTOHHOTO CHOOIIECTBO, a Mpe3 JISITOTO Ha Clie/Baliara
roauHa TO 10CTUTa H'B(I)TG)KHI/I KOJIN4CCTBA. erM'I)‘-IHI/ITe BO-
JIOpaciy ca €HU OT Hal-4eCcTO CpellaHuTe (pUTOMIaHKTepH
B CTOSILIIMTE BOJJOEMH, KaTO CIIOMEHATHSIT BU/J] € CBILO A00pe
3aCTBIICH BbB BOJHUTC 6I/IOLICH03PI. HpaBI/I BIICYATJICHHUC, 4YC
CHHBO-3EJICHUTE BOJIOPACIIU Ca YECTO MPUCHCTBAIIH BbB BO-
JaTta v ca €AHHU OT IOCTOSAHHUTEC YJICHOBC Ha q)HTOHJ'IaHKTOH-
HUTE CHOOIIECTBA, HACEISIBAILU SI30BUPA.

QDUTOIUIAHKTOHBT € €IMH OT Hal-Ba)KHUTE €JIEMEHTH Ha BO-
JTHUTE €KOCHCTEMH, y4yacTBall BbB (POPMHpAHE KaueCTBOTO
Ha Bojara. Tol e IIIaBHUSAT U3TOYHUK Ha OMOT€HEeH KHUCIOPOJ
B CTOSIIIUTE BOJOEMHM, OJlarofiapeHue Ha OChIIECTBSIBAHATA
ot Hero orocuHTe3a. Toll € 1 onpenensuusAT OHOJOrHUCH
rokKasares 3a calpoOHHs WM TPOGUYHMS CTAaTyC Ha e3e-
pata, si30BUpUTE, MopeTaTa. TpoduuHocT M canpodHOCT
ca JIBET€ OCHOBHU IOHSTHUS, CBBP3aHU ChC CHCTOSHUETO Ha
BogHUTE exocucTeMu. CanpoOHOCT 03Ha4yaBa CHCTOSTHHETO
Ha BOJOEMHTE MO OTHOIIEHUE HAa FHUEHETO, pasrpakjaHe-
TO, IECTPYKLHUATA Ha OMopasrpajaumara opraHuka — ToBa €
WHTEH3UTETHT Ha pasrpakaHe Ha U3MpsiiaTa OpraHuyHa
cyOctanuus. TpoduuHOoCT O3HAa4aBa CHCTOSIHMETO Ha BO-
JIOEMHTE MO OTHOIIEHUE HA CBABPKAHUETO HA XPAaHUTEIHU
BellecTBa (BbIIIepos, a3oT u (ocdop) u cTerneHTa Ha yCBO-
SIBAHETO MM OT BOJHHUTE OpPraHU3MH — TOBA € HHTEH3UTETHT
Ha opraHnyHa npoxykuus. Jlokaro canpoOHocTTa ce Oazupa
Ha IMCUMMJIAIIMOHHUTE TIPOLIECH, TPOPUIHOCTTA CE OCHOBA-
Ba Ha aCHMWJIALIMOHHUTE TPOLECH - Ha POTOCHHTE3aTa U Ha
IIbpBAYHATA MPOAYKIHs Ha BogoemuTe (20). Bceku Bua nma
YCTaHOBEHO MHAMKATOPHO 3HAYEHHE, KOETO MOXKE J1a C€ BUAU
B OMOJIOTMYHY CHUCHIM U € U3pa3 B KAKBU BOJU CE€ Cpella.
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6878:2005 ,,Water quality. Determination of phosphorus.
Ammonium molybdate spectrometric method.” by
Specol 11 spectrophotometer, Carl Zeiss Jena. The limit
of quantification is 0.02 mg/I.

RESULTS AND DISCUSSION

The results of analyzes of water samples from the Studena
dam, taken in the period 2017 - 2022, to determine of
microalgae (microscopically and by PCR), the presence
of cyanotoxins (microcystins, cylindrospermopsin,
saxitoxins and anatoxin-a) and nutrients ( total nitrogen
and total phosphorus) are summarized in Table 2.

The phytoplankton community of Studena reservoir
consists of species of blue-green, green, diatoms, euglena,
cryptophyte and dinophyte micro-algae, with one or other
species predominating depending on the season. In the
critical year 2019, when the reservoir is almost empty, no
deviations are detected in terms of hydrobionts. Blooms
are rarely observed - during the summer sampling of 2020
a bloom of the diatom algae Cyclotella meneghiniana
was established, and in the autumn of the same year —
of the blue-green Coelosphaerium kuetzingianum, which
has a spotted distribution in the water body. In 2021
and 2022 the diatom algae Cyclotella comta is present
in the waters of the Studena dam - during autumn of
2021 it is a predominant species in the phytoplankton
community and in the summer of the following year it
reaches blooming quantities. Diatoms are ones of the
most common phytoplankters in stagnant water bodies,
and the mentioned species is well represented in aquatic
biocenoses. It is noteworthy that blue-green algae are
often present in the water and are ones of the permanent
members of the phytoplankton communities inhabiting
the dam.

Phytoplankton is one of the most important elements
of aquatic ecosystems, participating in the formation of
water quality. It is the main source of biogenic oxygen
in stagnant water bodies, thanks to the photosynthesis it
carries out. It is also the defining biological indicator of
the saprobic or trophic status of lakes, dams, and seas.
Trophicity and saprobity are the two main concepts
related to the state of aquatic ecosystems. Saprobity
means the state of water bodies in terms of rotting,
decomposition, destruction of biodegradable organic
matter - this is the intensity of decomposition of dead
organic matter. Trophic means the state of water bodies
in terms of the content of nutrients (carbon, nitrogen
and phosphorus) and the degree of their absorption
by aquatic organisms - this is the intensity of organic
production. While saprobity is based on dissimilation
processes, trophicity is based on assimilation processes
- on the photosynthesis and on the primary production
of water bodies (20). Each species has an established
indicator value that can be seen in biological lists and
is an expression of the waters in which it occurs. The
indicator value, as well as the relative frequency of
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WHauKaToOpHOTO 3HaYE€HUE, KAKTO M OTHOCHTEIHATA YeCTO-
Ta Ha CpellaHe Ha BUJa B Ipobara, ca OCHOBATa Ha IIUPO-
KO mpuiiaranus carnpoOuosiorndeH meroq Ha Pantle - Buck
3a OIEHsIBaHE KaueCTBOTO Ha crosmuTe Bogoemu (21) . To3u
METOJl € Ipujaral W B HACTOSIIOTO W3CJEABaHE IPH Olie-
HsIBaHE Ha canmpoOHus ctaryc Ha s3. ,,CTynena”. Ha Ga3ara
Ha IOJYUYCHHUTE PEe3yJITaTH € MOTbPCEeHa KOpenalus ChC Chb-
OTBETCTBALIUTE TPOPHUUHHU CTEHEHU, KOETO € ChOOpa3eHo C
nyOIMKYBaHHU OT JPYT'H aBTOPU TAKMBA CHIOCTABKU MEX]Y
canpoOHUTEe ¥ TPOPUUHHUTE CTENIEHU B €KOJIOTMYHUS CTATyC
Ha BonoemuTte (22,23). 3a mpuMep Ha Ka3aHOTO MO-TOpeE € Ja-
JeHa tabauna 1.

Ta6nuuya 1. CanpobHu u mpoguyHU cCMeneHuU
eKoro2u4YHUS cmamyc Ha godoemume
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occurrence of the species in the sample, are the basis of
the widely applied Pantle-Buck saprobiological method
for assessing the quality of stagnant water bodies (21)
This method was also applied in the present study when
assessing the saprobic status of the Studena reservoir.
Based on the obtained results, a correlation with the
corresponding trophic levels was sought, which is in
accordance with such comparisons between the saprobic
and trophic levels in the ecological status of water bodies
published by other authors (22,23). As an example of the
above, the following table is given:

Table 1. Saprobic and trophic degrees in the ecological
status of water bodies

Canpo6HocT TpoduueH cratyc

Saprobity Trophicity

onurocanpobHocT onnrotTpodHocT

oligosaprobity oligotrophy

B-me3ocanpobHocT ONUro-me30TPodHOCT

B-mesosaprobity oligo-mesotrophy

a-me3ocanpobHocT me30TpodHOCT

a-mesosaprobity mesotrophy

a-me30-noaucanpobHocT me30-eyTpodpHOCT

a-Meso-Polysaprobity meso-eutrophy

nonncanpobHocT eyTpodHOCT

polysaprobit eutrophicity

Criopen M3YUCIICHUTE callpoOHU WHIEKCH, Bapupamiy oT 1,38
1o 2,07, mpe3 HaOMoqaBaHUS IePUOJ sI30BHP ,,CTyAeHa™ MO~
I'bpKa €IWH OJUTOCAaNpoOeH CTaTyc, MpeMuHaBaml B Oera-
Me30canpoOeH, KOeTO O3HavaBa, e € YMEepPEHO 3aMBPCEH C
OpTaHUYHH CHEIMHEHUS U € B TOOPO CHCTOSHHUE TI0 OTHOIIIE-
HUE Ha JUCHMUJIAIMOHHUTE MpouecH. TpoQUIHUAT cTaTyc
Ha S30BHpA Ce ,,ABIKHU* OT OJUTOTPO(EH KBM OJTUTO-ME30T-
podeH, KOeTo € XapaKTepHO 3a BOJOEMH, KOUTO HE ca BHCO-
KOIIJITAaHWHCKH. /[0 aHAJOrn4YeH U3BOJ JIOCTUTA U U3CJICIBAHE
Ha BogoeMa, mpoBeaeHo B mepuox 2011 — 2015t (20). U torasa
SI30BHPBT € OMIT B 6eTaMe30canpoOHO - OJIUTOCATIPOOHO ChC-
TOSTHUE, KOETO JTOKAa3Ba, Ye TOBA € TIOCTOSHHOTO PAaBHOBECHO
CBCTOSIHHUE Ha Bojtoema npe3 nociaeauute 10-12 ronunmu.

Ha web crpanunara na baceiiHoBa aupekuus ,,3amamHo-
oemomopeku paiton” (BJI-3bP) ce nokiiagBaT OTKIIOHEHHS
OT MPOBEICH MOHUTOPUHI Ha HAOJIFOJaBaHUTE BOIHU TEJa,
KaKTO U €KETOJHO CE U3TOTB ,,BI0IETHH 332 ChCTOSHUETO Ha
MMOBBPXHOCTHHUTE U IMMOA3EMHHUTE BOJHHU TeJa B 3amaHO0eI0-
MOPCKH paiioH 3a OaceiiHoBo ymnpasienue’. [To-nony e oTpa-
3eHa HH(pOPMAIIKs OT CIIpaBKa 3a JaHHW OT MOHUTOPUHTA Ha
s13. ,,Crynena™ B mepuoaa 2017 -2022r.

[Ipe3 2017r. s30BUPBT € C JAOOBP CKOJOTUYCH IMMOTCHIUAI
(ETI) o ¢pu3MKO-XMMUYHM TIOKA3aTEJH U CIEUPUIHHI Opra-
HUYHH 3aMBPCUTENH. XapaKTepu3upa ce u ¢ J00po XUMHY-
HO cberostHue (XC), ompeneneHo OT aHaJW3d Ha IPUOPH-
TETHU 3amMbpcuTes. He ce HabmonaBaT npeBuIIaBaHus Ha
CTOWHOCTUTE Ha CTAaHAAPTH 32 KAUECTBO HAa OKOJIHATA cpeja
(CKOC) (24).

[Ipe3 2018 . s30BUPBT € ¢ 106Bp EIl mo 6uomornyum, Gpusu-
KO-XUMHYHH [IOKA3aTeNH U CeMU(PUIHH OPraHUIHH 3aMbp-
cutenn. Xapaktepusupa ce u ¢ 106po XC. He ce HabmromaBar
npesummaBanns Ha CKOC (25).

According to the calculated saprobic indices, ranging
from 1.38 to 2.07, during the observed period the Studena
dam maintained an oligosaprobic status, passing into
betamesosaprobic, which means that it is moderately
polluted with organic compounds and is in a good state
in terms of dissimilation processes. The trophic status
of the reservoir ,,moves* from oligotrophic to oligo-
mesotrophic, which is typically of water bodies that are
not highlands. A study of the reservoir, conducted in the
period 2011-2015, reached a similar conclusion. (20). And
then the dam was in a betamesosaprobe - oligosaprobe
state, which proves that this is the constant equilibrium
state of the reservoir for the last 10-12 years.

Deviations from monitoring of the observed water bodies
are reported on the website of the Basin Directorate
~Western White Sea Region® (BD-ZBR), as well as
a ,,Bulletin on the state of surface and underground
water bodies in the Western White Sea Region for basin
management* is prepared annually. Information from a
data reference from the monitoring of the Studena dam
in the period 2017-2022 is reflected below.

In 2017 the dam has a good ecological potential (EP)
in terms of physico-chemical indicators and specific
organic pollutants. It is also characterized by good
chemical status (HC) as determined by priority pollutant
analyses. No exceedances of environmental quality
standards (EQS) values were observed. (24)

In 2018, the dam has a good EP in terms of biological,
physico-chemical indicators and specific organic
pollutants. It is also characterized by good HS. No SCOS
exceedances are observed. (25)
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[Tpe3 2019 r., chriaacHoO oLeHKaTa 10 OMOJIOTHYHHUTE eJIEMEH-
TH 3a Ka4yeCTBO, BOJIHOTO Ts10 € ¢ MmakcumalieH EIl. Coriac-
HO OIICHKATa 10 (U3UKO-XMMHUYHHU MOKA3ATEIH € C YMEPEH
EIl. CehriacHo oueHKara o crneuu(PUYHUA 3aMbPCUTEIN
BOJIHOTO TSJIO € B JIOOPO CKOJIOIMYHO ChCTOSIHUE, KAaTO HsMa
MPEBULICHNUS HA CTICU(PHUYHU 3aMBbPCUTENN HaJl CTOWHOCTH-
te Ha CKOC. CbriacHo olleHKaTa Ha XUMUYHOTO ChCTOSIHHE
BOJIHOTO TSIO € B 1I0OPO XMUMHYHO ChCcTOsiHUE. HabmronaBa-
HU Cca MPEBHINCHU CTOMHOCTH Ha amoHueB a30T (0,127 mg/l
npu makcumasien CKOC 0,08 mg/l B mpobu ot M. maii 2019
r.) ¥ Ha nectuu xenraxiop (0,005 pg/l npu MakcumaieH
CKOC 0,0003 pg/l mpe3 m. rouu 2019 1) (26).

[Ipe3 2020 1. He € MPOBEXKTaHA OIICHKA IT0 OMOJIOTUYHU eJIe-
MeHTH. [lo Qusuko-xumuuHu mokazarenu EIl e ymepeH.
HaGmronaBanu ca mpeBUIIEHN CTOWHOCTH 3a Mex (4 pg/l mpu
cpennorogumHa croiinoct CKOC-CI'C 1 pg/l) u manran (321
pg/l mpu CKOC-CI'C 50 pg/l) B mpobu ot M. aBryct 2020 r.
EKOJOrMYHUAT MOTEHIMAI 110 CIEeUU(PUIHN 3aMbPCUTEIIN €
1005p, 6e3 npesnmasane Ha CKOC, o npropuTeTHH Bele-
CTBA CBILO HSAMA MPEBUIIABAHUS, KOETO onpeneis noopo XC
(27).

IIpe3 2021 1. mo GU3NKO-XUMUYHH ¥ CIEITUPUIHN 3aMBPCH-
TENIH S30BUPHT € ¢ J0OBp eKOJOrnyYeH MOoTeHran 0e3 mpe-
BumabaHe Ha CKOC. Xapakrtepusupa ce ¢ 100p0 XUMHIHO
CBCTOSIHHE, KaTo ChIo Hsima npeBuinaBane Ha CKOC 3a mpu-
OpUTETHU 3amMbpcuTenu (28).

[Tpe3 2022 r. ca HabIO1aBaHU TPEBUIIIABAHNS HA CTOIHOCTH
o otHorrenue Ha mex (3 pg/l mpu CKOC-CI'C 1 pg/l), muHk
(18 ng/l mpu CKOC-CI'C 8 pg/l) u manran (65 pg/l npu
CKOC-CI'C 50 pg/l) BB BOmHH 1ipodu oT M. ampui 2022
r. B mpo6a ot m. deBpyapu 2022 1. € 0OTUETECHO 3HAYUTETHO
npesumaBane Ha Ha CKOC 3a tpuxnopmeran (46 ug/l npu
CKOC-CI'C 2,5 ug/l).

Tabnuua 2. Pesynmamu om aHanu3u 3a udeHmucbukayusi
Ha ¢chumoniaHkmoH (buonoauyHu U Ype3 qPCR),
cbOBbpPXKaHUe Ha UUaHOMOKCUHU U XpaHUMmerHu seuie-
cmea 6 s1308up ,CmydeHa* 3a nepuoda 2017-2022 e.
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In 2019, according to the evaluation of the biological
quality elements, the water body has a maximum EP.
According to the assessment of physico-chemical
indicators, it has a moderate EP. According to the
assessment of specific pollutants, the water body is in
a good ecological condition, as there are no excesses of
specific pollutants above the SCOS values. According to
the chemical status assessment, the water body is in good
chemical status. Exceeded values of ammonium nitrogen
(0.127 mg/1 at a maximum SCOS of 0.08 mg/l in samples
from May 2019) and of the pesticide heptachlor (0.005
png/l at a maximum SCOS of 0.0003 pg/l during June
2019). (26)

In 2020, there was no assessment of biological elements.
According to physico-chemical indicators, EP is
moderate. Exceeded values were observed for copper (4
ug/l at an annual average SCOS-SGS value of 1 pg/l) and
manganese (321 pg/l at SCOS-SGS 50 ng/l) in samples
from August 2020. The ecological potential of specific
pollutants is good, without exceeding the SCOS, for
priority substances there are also no exceedances, which
defines a good CS. (27)

In 2021, in terms of physico-chemical and specific
pollutants, the dam has a good ecological potential
without exceeding the SCOS. It is characterized by a
good chemical status, and also does not exceed the SCOS
for priority pollutants. (28)

In 2022, exceedances were observed for copper (3 pg/l
at SCOS-SGS 1 pg/l), zinc (18 pg/l at SCOS-SGS 8
png/l) and manganese (65 pg/l at SCOS-SGS 50 ng/l)
in water samples from April 2022. In a sample from
February 2022, a significant exceedance of SCOS for
trichloromethane (46 pg/l at SCOS-SGS 2.5 ug) was
reported /1).

Table 2. Studena Reservoir 2017-2022. Results
of analyzes for phytoplankton identification
(biological and by gPCR), cyanotoxin content and

nutrients
Ne [arta Ha TakcoHomusn TCN (Total Cells MC-RR, CYL ANATOXIN-A | Total N mg/I
B3emaHe Ha Number) / dm? YR, LR LoQ LOQ 0.15 LOQ 0.5 mg/I
npo6ara LOD 0.1 ug/I 4 |
5 PBSITS (Pantle-Buck’s L0Q0.2 ugg/{ B ug/ Total P mg/|
Saprobiological Index LOQ 0.02
Date of Taxonomy d Trophic S I
sampling and Trophic State) mg/
PCR
1. | 19.07.2017 r. | Cyanophyta TCN/dm? <LoQ 0.15 ug/I 0.02 ug/I 1,64
7
Aphanocapsa spp. L e
Bacillariophyta PBSITS:
1,38
Cyclotella comta. T S
oligotrophic
state
Taq Man 0,02
Cyano 16S
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Ne DaTta Ha TakcoHOMMUA TCN (Total Cells MC-RR, CYL ANATOXIN-A | Total N mg/|
B3eMaHe Ha Number) / dm? YR, LR LoQ LOQ0.15 LOQ 0.5 mg/I
npo6ara LOD 0.1 ug/I 0.05 ug/I ug/l
P PBSITS (Pantle-Buck’s | 1 0q 0.2 ugg/{ e/ e/ Total P mg/I
Date of Taxonomy Saprobiological Index LOQ 0.02
sampling and Trophic State) mg/|
PCR
2. | 14.11.2017 r. | Cyanophyta TCN/dm? <LoQ <LoQ <L0Q 2,64
Pseudoanabaena 77.10°
constricta
Aphanocapsa spp. PBSITS: 0,3
Euglenophyta 2
T gh /p y B-mesosabrobic/
rCIJC elomonas oligo-mesotrophic
volvocinopsis .
Cryptophyta
Cryptomonas reflexa
Rhodomonas lacustris
Bacillariophyta _
Cyclotella
menenghiniana
Chlorophyta
Closterium spp
3. | 17.07.2018 r. | Bacillariophyta TCN/dm? <LOQ <LOQ <LoQ 2,36
Cyclotella comta 1,83.10°
Asterionella formosa
Dinoflagellata P'isg& 0,03
Ceratiom hirundinella oligoslaprobic
Euglenophyta / oligotrophic
Trachelomonas spp. state
Euglena pisciformis Taq Man
Chlorophyta Cyano 165
Ankistrodesmus gracilis
4. | 23.10.2018 . | Cyanophyta TCN/dm? <LoQ - - 1,64
Aphanocapsa spp. 1,6.10°
Gomphosphaeria spp.
Chlorophyta P?S;;S: -
Coenococcus spp. B—meso:sabrobic/
Scenedesmus spp. oligo-mesotrophic
Chlorella vulgaris state
Staurastrum
chaetoceras
Euglenophyta
Trachelomonas -
stokesiana
Trachelomonas
Volvocinopsis
Bacillariophyta
Fragilaria crotonensis
Asterionela formosa
Cyclotella spp.
Stephanodiscus astraea
5. | 14.11.2019 . | Chlorophyta TCN/dm? <LOQ <LOQ <LoQ 2,88
An almost Closterium parvulum 53.10°
empty
reservoir Euglenophyta
PBSITS: 0,86
Trachelomonas spp v ’
Bacillariophyta oligosaprobic/
Fragilaria crotonensis oligotrophic
Cyclotella spp. state
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Ne [ata Ha TakcoHomuA TCN (Total Cells MC-RR, CYL ANATOXIN-A | Total N mg/I
B3eMaHe Ha Number) / dm? YR, LR LoQ LOQ0.15 LOQ 0.5 mg/I
npo6ara LOD 0.1 ug/I 0.05 | |
P PBSITS (Pantle'BuCk'S L0Q 0.2 ugg/{ ug/ ug/ Total P mg/l
Date of TGO Saprobiological Index LOQ 0.02
sampling v and Trophic State) mg/I
PCR
6. | 12.08.2020 . | Bacillariophyta TCN/dm? -RR 0.21 ug/l <L0Q <L0Q 1,86
Cyclotella meneghiniana of the blooming species | -YR 0.10 ug/I
— blooming Cyclotella meneghiniana | - LR 0.63 ug/|
P . 2,8.10°
Fragilaria capucina
Euglenophyta PF‘;S;;S: 0,12
Trachelomonas rugulosa B—meso;abrobic/
Cryptophyta oligo-mesotrophic state
Cryptomonas Taq Man
pirenoidifera Cyano 165 —
Rhodomonas lacustris ycTaHoBABa ce
SYBR
mcyB
7. 102.10.2020r. | Cyanophyta TCN/dm? -RR 0.10 ug/I <LoQ <L0Q 1,80
Coelosphaerium of the blooming species -YR 0.10 ug/I
kuetzingianum- Coelosphaerium -LR0.78 ug/I
blooming in certain k“etz’q%’f”“m
areas, spots >
Anabaena solitaria TCN/dm3 off the other
Bacillariophyta species
5
Cyclotella spp. SRR
Epithemia spp. P‘iség& 0,05
Fragilaria crotonensis sl
Euglenophyta oligo-mesotrophic
Trachelomonas spp. state
Chlorophyta Taq Man
Coenococcus spp. Cyano 165
Oedogonium capillare SYBR
mcyB
8. | Scum Cyanophyta Taq Man - 0.70 ug/I -
02.10.2020 . Coelosphaerium Cyano 16S — -RR 0.10 ug/I i
kuetzingianum CHELOBZEICE - YR 62.17 ug/I
-LR 169.47 ug/|
SYBR
mcyB
9. |22.07.2021 Cyanophyta TCN/dm? <LoQ - - 2,33
5
Pseudoanabaena ST
catenata
Chlorophyta PBSITS: 0,03
iy 2,07
Coenococcys‘fottu B-mesosabrobic/
Monoraphidium spp. oligo-mesotrophic
Closterium ehrenbergii state
Euglenophyta Taq Man
Trachelomonas spp Cyano 165 — He ce
Cryptophyta yCTaHOBABA
Cryptomonas ovata
Rhodomonas minuta
Bacillariophyta
Cyclotella comta
Navicula spp.
Cymbella spp.

BN NN Tov15 M MK+ 3 M M BEbJFAPCKO CMNCAHNE 3A OBLIECTBEHO 3IPABE I I M 2023 M M M BULGARIAN JOURNAL OF PUBLIC HEALTH M M M Vol.15 M MNe3 i W W

43



OKOINHA CPE[JA M 3[PABE

ENVIRONMENT AND HEALTH

Ne [ata Ha TakcoHoMusA TCN (Total Cells MC-RR, CYL ANATOXIN-A | Total N mg/I
B3emaHe Ha Number) / dm? YR, LR LoQ LO0Q 0.15 LOQ 0.5 mg/I
npobara LOD 0.1 ug/l | 0.05 | |
5 PBSITS (Pantle-Buck’s g/ ug/ ug/ Total P mg/I
biological Ind LOQ 0.2 ug/I L 5 !
Date of Taxonomy Saprngo OE_ICBS ndex 0Q 0.02 mg/
sampling and Trophic State)
PCR
10. | 14.10.2021 Cyanophyta TCN /dm? <L0Q - - 2,72
3,4.10°
Aphanocapsa spp.. off Cyclotella comta.
Anabaena aequalis
Chlo.roph‘y ta PBSITS: 0,02
Crucigenia fenestrata 1,85
Euglenophyta B-mesosabrobic/
Trachelomonas oligo-mesotrophic
stokesiana state
Cryptophyta
Rhodomonas lens Tag Man
. . Cyano 16S — He ce
Bacillariophyta ycTaHoBABa
Cyclotella comta -
Navicula spp.
11. ] 09.08.2022 Cyanophyta TCN/dm? <LOQ - - 2,41
. of the blooming species
Aphanocapsa elachista bl
Anabaena spp. 3,4.10°
Anabaena macrospora
Bacillariophyta szlg: 0,02
Cyclotella comta - B—meso’sabrobic/
blooming oligo-mesotrophic
Amphora ovalis state
Stephanodiscus Astraea Tag Man
X Cyano 16S —ycTtaHoBABa
Asterionella Formosa -
Dinoflagellata
Gymnodinium spp
12. | 11.10.2022 Cyanophyta TCN/dm? <LOQ - - 2,05
6
Aphanocapsa elachista | 6'8%10  cell
Bacillariophyta tota number of cells
N per liter of the most
Cyclotella comta - common species* in the
Amphora ovalis sample
Synedra acus
Fragilaria crotonensis P?sggs; 0,13
Euglenophyta B-mesosabrobic/
Trachelomonas spp. oligo-mesotrophic
Cryptoophyta Sz
*Rhodomonas minuta Tag Man
Rhodomonas lacustris Cyano 16:3_;”3“03”_

Hampapenara cnpaBka mokasBa, 4e MOKa3aTeInuTe ¢ MPEBH-
IIEHU CTOMHOCTH Bapupar Mpe3 TOJUHUTE OT pa3TiekKaaHus
TIEPUOJ] ¥ HE MOXKE €THO3HAYHO Ja C€ MPEABUIST Bb3MOKHH-
T€ TUIIOBE 3aMbPCSABAHUS U YI3BUMOCTTA Ha KAYE€CTBOTO HA
BoauTe B s3. ,,CryneHa”. Ilo oTHOIeHNe Ha pa3BUTHETO Ha
MHKPOBOJIOPACTUTE BbB BOJOEMa U B YaCTHOCT IIHaHOOAKTE-
pUUTE HE ca TOCTHITHN CUCTEMATHYHH JJAHHHU, TTI0 KOUTO JIa Ce
OIpeeIN HErOBUSIT MMOTCHIIMAI 3a TIpostrdeparius.
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The inquiry made shows that the indicators with
exceeded values vary over the years of the considered
period and it is not possible to unambiguously predict
the possible types of pollution and the vulnerability
of the water quality in the Studena Dam. Regarding
the development of microalgae in the reservoir, and
in particular cyanobacteria, no systematic data are
available to determine its potential for proliferation.
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[MonyyeHnuTte pe3yaTaru 3a ChAbpPKAHUE HA MUKPOLUCTHHH
(MC-RR, MC-YR u MC-LR) oT HacTosI0To Mpoy4BaHe IMo-
KasBar, 4e rnpe3 2020 r. ce HaOJt0AaBa HATMYHE Ha MUKPOLIU-
CTHUHU B l'[pO6I/ITe, B3€THU €AHOKPATHO NPE3 JICTHUA U €CCCHHUA
ce30H. [lokato MC-RR u MC-YR ca B cienoBu KojinuecTBa
(MC-RR ¢ xonnentparus 0,21 u 0,10 ug/l, choTBeTHO Mpe3
naroto u eceHta, a MC-YR 0,10 pg/l mpe3 nBara ce3ona), To
MC-LR e B koiu4ecTBa, A00IMKaBALd MAKCUMAJIHO JI0TTyC-
THMaTa KOHIICHTpalus 3a nuteitnu Bogu ot 1 pg/l (0,63 u
0,78 ug/l choTBETHO Mpe3 JATOTO U eceHta). [Ipobara, B3e-
Ta Mpe3 €CeHTa OT METHOTO ¢ B(PTEXK, PA3IMOIIOKEHO HA Hs-
KOJIKO METPa OT MSICTOTO Ha BOJIOB3E€MaHe, [I0Ka3Ba HaJIUYUE
Ha MHOro Bucoku kosuuectBa MC-YR m MC-LR (62,17 u
169,47 pg/l crorBeTHO) U ciequ or MC-RR (0,10 pg/l). Mu-
KPOCKOIICKHST aHAIIN3 Ha METHOTO YCTAHOBSIBA Pa3BUTHE Ha
CcUHBO-3es1eHOTO Bozopacio Coelosphaerium kuetzingianum
— TOKCHYCH BHJ OT ceMeiicTBO Microcystaceae, HacesiBal|
crankoBoaHU Bogoemu (29). B Tasu mpo0a cwiino ce Habdto-
JaBa U Hayiu4uue Ha aHatokcuH-a (0,70 pg/l). Jlanuure 3a Ha-
JMYKe Ha aHATOKCHH-a Ca CXOJIHU C T€3H OT POy YBaHe 3a LIH-
AHOTOKCUHU B 6 e3epa, mposeneHo B Munecora, CAILL (30).
Haii-BrcokaTta u3MepeHa cTOMHOCT 3a aHaTokcuH-a e 1,1 pg/l.

[Ipe3 ocrananure ronuuu ot nepuoaa 2017 — 2022 r. He ce
HaOIroaBa HAJIMYUE HA MUKPOIMCTUHU M AHATOKCHH-a BHB
B3eTHTE MpoOM Boxu OT si30BUp ,,CTyneHa™ Ilpu mbpBuUTE
MPOYYBaHUS 3a HAJIMYHE Ha MUKPOLMCTHUHH, IIPOBEJCHU B
Bbwnrapus, taHHWTE HE MMOKa3BaT HAJIWYUE HA MUKPOIUCTH-
HU B MUTCHHHUTE HU S30BUPH 3a poOH, B3eTH mpe3 2004 1.
(17). CnenBamy npoy4BaHHs 3a ChAbPXKaHUE HA MUKPOLH-
CTHHM BBB BOZIaTa HA S30BHpa MIOKAa3BaT HAJIMYME HA MUKPO-
nuctuH-LR 0,1 pg/l mpes 2011 r. u 2013 1. (31). [Ipe3 2015 1.
ca otkputu 0,2 pg/l mukpormuctus - LR u 0,4 ng/l mukpo-
nucTuH - YR BBB BogHUTE Ipobdu ot s130BUp ,,CTymeHa™ (32).
[TpaBu BreyarseHne 3HAYUTEIHO ITO-BUCOKOTO KOJHMYECTBO
MC-LR, otkpuro npe3 2020 r. B cpaBHEHUE C NPEIXOAHUTE
POy YBAHUSI.

ELISA aHanu3bT Ha HIMAaHOTOKCUHUTE MOKA3Ba ChIbPKAHUE
Ha LMJINHPOCHIEPMOIICHH B HEBUCOKH KOJIMUECTBA B €/1HA OT
npobute ot nsatoro Ha 2017 . (0,15 pg/l). IlogoOHu pe3ynTa-
TH ca MOJy4eHU Ipu mpoyuBaHe Ha 23 esepa B CAILl, xou-
TO MOKa3BaT HAJM4YUe Ha LMJIMHAPOCIEPMONCUH Ipu 9% OT
npooure ¢ konuentpanuu or 0.12 mo 0.14 pg/l npu nomunu-
pamu BujoBe Aphanizomenon, Anabaena u Microcystis (33).

B cpmara mpoba ca OTKPHUTH CIEIOBH KOJTMYECTBA CAKCH-
tokcunu (0,02 pg/l). IlomydennTte pe3yiaTaTu 3a ChIbpKAHUE
Ha CAKCUTOKCHHH BHB BOJHUTE TIPOOH Ha s130BUD ,,CTymeHa™
KOpecrmoHaupar ¢ nanuute oT mpoyuBanus Ha C30 (16),
KOWUTO TOKa3BaT, 4e B TOBEUYETO CIydYal CAKCHTOKCHHHUTE
B CIIQJKOBOIHUTE OacelHU ca ¢ koHIeHTpaiuu <10 pg/l.
[To-BHCOKM KOHIIEHTpPAIlMM C€ OuYaKkBaT B MOBBPXHOCTHH
b TeXM WK NeTHa, 00pazyBaHu oT Buaosete Raphidiopsis
(Cylindrospermopsis) u Dolichospermum (Anabaena). ToBa
ce TOTBBpXKIaBa OT M3CICABaHEe Ha e3epa B [laHus, cropen
KOETO B J[BE €3¢pa KOHIICHTPAIIMUTE HA CAKCHTOKCHHY Ha-
umasar 100 pg/g dw. (B cyxa maca) - 182.5 and 224.1 pg,
cpoTBeTHO (34). JloMrHaHTEH BUI Ha IIb(PTEKUTE U METHATA
B Te3m e3epa € Anabaena lemmermannii P. Richter. Bucoxu-
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The results obtained for microcystin content (MC-RR,
MC-YR and MC-LR) from the present study show that
in 2020 the presence of microcystins was observed in
the samples taken once during the summer and autumn
seasons. While MC-RR and MC-YR are in trace amounts
(MC-RR with a concentration of 0.21 and 0.10 pg/l in
summer and autumn, respectively, and MC-YR 0.10 pg/1
in both seasons), the MC-LR is in amounts approaching
the maximum permissible concentration for drinking
water of 1 pg/l (0.63 and 0.78 pg/l in summer and
autumn, respectively). The sample taken in autumn from
the bloom patch located a few meters from the water
intake site showed the presence of very high amounts of
MC-YR and MC-LR (62.17 and 169.47 pg/1 respectively)
and traces of MC-RR (0.10 pg/l). Microscopic analysis
of the stain revealed the development of the blue-green
alga Coelosphaerium kuetzingianum — a toxic species of
the Microcystaceae family inhabiting freshwater bodies
(29). The presence of anatoxin-a (0.70 pg/l) was also
observed in this sample. Data for anatoxin-a were similar
to those from a cyanotoxin study in 6 lakes conducted in
Minnesota, USA (30). The highest measured value for
anatoxin-a was 1.1 pg/l.

In the remaining years of the period 2017 - 2022, the
presence of microcystins and anatoxin-a was not observed
in the water samples taken from the Studena dam. In
the first studies on the presence of microcystins carried
out in Bulgaria, the data did not show the presence of
microcystins in our drinking reservoirs for samples taken
in 2004 (17). Subsequent studies of microcystin content
in the dam water showed the presence of microcystin-
LR 0.1 pg/l in 2011 and 2013 (31). In 2015, 0.2 pg/l
microcystin - LR and 0.4 pg/l were detected microcystin
- YR in the water samples from the ,,Studena™ dam (32).
The significantly higher amount of MS-LR detected in
2020 compared to previous studies is striking.

ELISA analysis of cyanotoxins showed low levels of
cylindrospermopsin in one of the samples from the
summer of 2017 (0.15 pg/1). Similar results were obtained
in a study of 23 lakes in the USA, which showed the
presence of cylindrospermopsin in 9% of samples with
concentrations from 0.12 to 0.14 pg/l in dominant species
Aphanizomenon, Anabaena and Microcystis (33).

Trace amounts of saxitoxins (0.02 pg/l) were detected
in the same sample. The obtained results for the content
of saxitoxins in the water samples of the Studena
dam correspond to the WHO data (16), according to
which studies show that in most cases saxitoxins in
freshwater basins have concentrations <10 pg//1. Higher
concentrations are expected in surface blooms or
patches formed by Raphidiopsis (Cylindrospermopsis)
and Dolichospermum (Anabaena) species. This is
confirmed by a study of lakes in Denmark, according to
which in two lakes saxitoxin concentrations exceeded
100 pg/g dw. (in dry mass) - 182.5 and 224.1 png,
respectively (34). The dominant bloom and spot species
in these lakes is Anabaena lemmermannii P. Richter.
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TC€ KOHICHTpAIUN Ha CAKCUTOKCUHU B CIIAAKOBOIHU Oaceii-
HU, OTKPUTHU B NPOYyUBaHUA HAIOCICABK, MMOKa3BaT, Y€ TE3U
TOKCHHU Ca MO-XapaKTCPHU 3a CJIAAKKU BOAH, OTKOJKOTO C€
cHuTalle Npeau u ce npeamnojaraiie, 4€ ca ipucbiiy OCHOBHO
B I10-COJICHHU BOJJOCMU.

ChIOpp)KaHMETO HA [IHAHOTOKCHHU BBB BOAHHUTE NMPOOU HE
KOpPECIIOHIMpa C TIOBUIIEHN CTOWHOCTH Ha KOHIICHTPAIIHUHTE
Ha W3CIIeABAaHUTE HYTPUEHTH - 00111 a30T 1 00111 hocdop. Ilo-
JyYCHNUTE PE3yITaTH MOKa3BaT YMEPEHH KOJIMYECTBA HYTPHU-
eHTH. JIokaTo 3a 001 a30T CTOMHOCTHTE Ca OT MOPSIbKa Ha
2-3 mg/l BB Bcuuku mpobdwu, To mpu oo11 pochop ce HabIIO-
nmasat croitnoctr ot 0,02 1o 0,86 mg/l.

[{nanobakrepunre ot pox Mycrocistis chaBpXKaT MENTHA
CHUHTETa3HMS T€H-KJI'CTEP, KOMUTO € JBYKOMIIOHEHTEH KOM-
miaekc ot 10 reHa, mcy (A-J), KOHTpOIHpAamIy CHHTE3a Ha
TIOJMKETH/IN W TENTHUIHN CHHTETa3H, CBBP3aHM C CHHTE3a
Ha mukponuctuHa (MC) (35, 36). Camo mmaHOOaKTepHH,
POy IUAPHINN MUKOIIMCTHH, HOCSIT MCY TEHUTE ¥ TeHETHY-
HUTE Pa3iIUKHA B PAMKHUTE HA TO3U T€H KIBCTEP OMPEACIST
HUBOTO Ha IPOM3BOACTBOTO HA OTJCICHUTE MUKPOIUCTHHH.
VIMeHHO Te3H IeHM MOTaT Jla Ce M3I0JI3BaT KaTo OMOMapKepH
32 paHHO OTKpPHBaHE HA I[MAHOTOKCHYHHU BHIOBE, KOCTO CE
MOTBBPXK/IaBA M OT PE3YJITATUTE OT HACTOSAIIETO POy YBAHE.

[onyuenure pesynraru ot qPCR ananu3za noka3Bat HaJIUM4U-
€TO Ha I[MAaHOOAKTEePHHU BHB BCUUYKH IIPOOH U Ca CPABHCHHU C
XUMUYHUS ¥ XUJPOOHONIOTHYCH aHAU3 (Tabnuna 2).

B tpute nmpobu ot 2020 r. B s130BHD ,,CTyACHA™ € yCTaHOBE-
HO HAaJM4YHWe Ha TapreTeH reH (mcyB), KOHTO mpwHAIICKH
KBM I'€HHUS KIIBCTEP, y4acTBall B OMOCHHTE3aTa HA MHKPO-
OUCTUH. MUKPOLNCTHHUTE CE CHHTE3UPAT BBPXY TOJIEMH
MYJITHEH3UMHH KOMILJICKCH, CBCTOSIIN CE€ OT IOJHMKETHU]
CHHTAa3W W HepHOO30MHU TMENTHIHA CHHTETa3u B Anabaena.
[TouTtn Bcnuku OT 48 KaTaMUTHYHH pEaKINH, HEOOXOAMMH 32
OnocuHTe3aTa HA MUKPOLIMCTHH, MOTaT 1a O'baT IPUITHCAHH
Ha 10 mporenHa, kogupanu B To3u 55 kb renen xiawctep (35,
36). Hamure pesynratu oT mpoy4BaHeTO Ha s130BUp ,,CTyae-
Ha“ mpe3 2020 1. ce MOTBBPK/IaBAT U OT TPUTE BHUJIA AHAIIN3H:
XUMWYCH, XUApoOHonorndeH (Tabnuma 2) U MOJEKYISIPHO
TeHETHYHHS aHaJH3, KOUTO MOKa3BaT NPUCHCTBHETO HA CH-
HBO-3€JICHN BOJOPACIIU U MIPOLYLIHPAHHU OT TSAX TOKCHHH.

3AKINIOYEHUE

B 3akiiouenue TpsOBa na ce moguepTae, 4e pe3ylaTaTuTe OT
AQHAJU3U 33 HAJIMYUe Ha LIMAHOTOKCUHU Ca OT €JUHUYHU BO-
JHU TpoOu Ha s30BUD ,,CTyleHa™, KOUTO ca B3UMaHM Ipe3
TOILJIUTE JIETHU U €CEHHH ce30HU. JInmcpa cuctemHo obces-
BaHe, KOETO Ja JlaJie Bb3MOXHOCT 3a MPOy4YBaHE Ha pa3BU-
THETO Ha IIMaHOOAKTEPUUTE U CHOTBETHUTE UM TOKCHHU B
JIMHAMHMKa C I10-4eCTH IIPOo0OB3eMaHusI.

Pe3yJITaTI/ITe OT MOJICKYJIAPHO TCHECTUYHU A aHAJIN3 NOKa3BaT,
qgc € H€O6XO,HI/IMO Ja ce 00XBaHAT O-TOJISIM 6p0171 IIYHKTOBE C
JatSAe Ho-,u06pa CPaBHHUMOCT Ha pE3yJITaTUTC.

B nocnennuTe ronuHu ¢ OypHOTO pa3BUTHE Ha MHCTPYMEH-
TUTe Ha MouiekyJsipHara Ouostorust JIHK mertonurte Hamu-

ENVIRONMENT AND HEALTH

The high concentrations of saxitoxins in freshwater
pools found in recent studies indicate that these toxins
are more common in freshwater than previously thought
and were thought to be mainly found in saltier water
bodies.

The content of cyanotoxins in the water samples does not
correspond to increased values of the concentrations of
the studied nutrients - total nitrogen and total phosphorus.
The results obtained indicate moderate amounts of
nutrients. While for total nitrogen the values are of the
order of 2-3 mg/l in all samples, for total phosphorus
values from 0.02 to 0.86 mg/1 are observed.

Cyanobacteria of the genus Mycrocistis contain
the peptide synthetase gene cluster, which is a two-
component complex of 10 genes, mcy (A-J), controlling
polyketide synthesis and peptide synthetases related to
microcystin (MC) synthesis (35, 36). Only mycocystin-
producing cyanobacteria carry the mcy genes, and
genetic differences within this gene cluster determine
the level of production of the secreted microcystins. It is
these genes that can be used as biomarkers for the early
detection of cyanotoxic species, which is also confirmed
by the results of the present study.

The obtained results of the qPCR analysis proved the
presence of cyanobacteria in all samples and were
compared with the chemical and hydrobiological analysis
(table 2).

In the three samples from 2020 — Studena, the presence
of a target gene (mcyB) was found, which belongs to the
gene cluster involved in the biosynthesis of microcystin.
Microcystins are synthesized on large multienzyme
complexes consisting of polyketide synthases and
nonribosomal peptide synthetases in Anabaena. Almost
all of the 48 catalytic reactions required for microcystin
biosynthesis can be attributed to the 10 proteins encoded
in this 55 kb gene cluster ( 35, 36 ). Our results from the
Studena dam from 2020, confirmed by all three types
of analysis: chemical, hydrobiological (table 2) and
molecular genetic analysis show the presence of blue-
green algae and toxins produced by them.

CONCLUSION

In conclusion, it should be emphasized that the results of
analyzes for the presence of cyanotoxins are from single
water samples of the Studena reservoir, which were taken
during the warm summer and autumn seasons. There is
a lack of a systematic survey that would enable the study
of the development of cyanobacteria and their respective
toxins in dynamics with more frequent sampling.

The results of molecular genetic analysis prove that it is
necessary to cover a larger number of points in order to
better compare the results.

In recent years, with the rapid development of
molecular biology tools, DNA methods are increasingly
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pat Bce MO-IIHPOKO MPUIIOKEHHE ITPH OLIEHKaTa Ha pUCKa 3a
3paBETO HA YOBEKa M OKONHATa cpena. MneHtnduxanusra
¢ qPCR ocurypsiBa 6bp3 U KOHKPETEH WHCTPYMEHT 3a OT-
KpUBaHE Ha pa3IMYHK opraHnn3Mu. KoMOMHNPAaHOTO M3ITON3-
BaHE Ha MOJICKYJISIPHO T€HETHYHU METO/H, BUCOKOC(HEKTHB-
HaTa Xpomarorpadcka TeXHUKA ¥ XUAPOOHOIIOTHYCH aHAIIN3
MI03BOJISIBA ITBJIHA XapAaKTEPUCTHKA HA BOAATA, KAKTO U JIa Ce
UACHTH(UIINPA U OLICHH CTETIeHTa Ha ,,3aMBbpCsABaHe’ C ITHa-
HOTOKCHHHM M PHCKa 32 3/[paBETO Ha YOBEKA M OKOJIHATA CPEfIa.

ITo oTHomIeHWe Ha campoOHONOrMYHMS U TpoUYIHUS CcTa-
tyc 3. ,,CTyneHa“ e B paBHOBECHO OeTaMe30carpoOHO
(0Mr0o-Me30Tp(HO) CHCTOSHUE, THIIMYHO 3a MOBEYETO MO-
BBPXHOCTHH BOJIOEMH, NpEIHA3HAYEHU 3a MHUTEHHO BOJIO-
cHabnsaBane. PUTOINIAHKTOHHUTE CHOOIIECTBA CE CHCTOST
OT BHJIOBE, XapaKTEePHU 3a BOLOEMHTE OT Ta3u reorpadeka
IIMPUHA U KIMMaTHYHU yCJIOBHS, UMaT CbOTBETHATA CE30H-
Ha 3aCTBIIEHOCT, KaTO CHHbO-3€JI€HUTEe MUKPOBOAOPACIH Ca
4eCTO CPEeLIaH! B sI30BHpa.

Te3u maHHW, B3aUMHO JIOITBIIBAIIH C€ C PE3YITATUTE OT MO-
HUTOpWHTA Ha baceifHOBa AMpeKIus ,,3amaIH00eIOMOPCKU
pation” (B/] 3bP), ca moie3Hu 1Mo OTHOIIEHNE Ha OXapaKTe-
pU3HpaHETO Ha BOJOEMA W BE3MOKHOCTTA 32 OMpEeeNsTHe Ha
TTOIXOISTI] TIOAXOJI TIPH U3CIEBAHETO Ha MUKPOIUCTHH-LR,
KaKTO M Ha PYTH BOIOPACIOBH TOKCHHH, a CHIIO U HA HOBU
3ambpcuTend, BkiaoueHn B Jupektusa (EC) 2020/2184 ot
16.12.2020 1. OTHOCHO Ka4eCTBOTO Ha BOJATa, MpeJHa3Haue-
HAa 32 KOHCYMaIlHs OT YOBEKa.

Pesynrarure ca mokasaTenHu 3a TOBA, 4€ IPU MOAXOASALIU
YCIIOBUSI MOKE J1a CE€ HaMHOXaT TOKCUYHU MHUKPOBOIOpAC-
v B si30BUp ,,CTyneHa™ u ToBa Jia JA0BeIE J0 JOCTHTAHe, a
BB3MOXKHO U IIPEBHIIIABaHE HA BHBEICHUTE HOPMHU 32 MUKPO-
LUCTUHU B NUTEHHHUS 5A30BUp. lIpenBua M3KIHOUUTEITHOTO
3HAUEHUE Ha NUTEMHaTa BOJA 3a YOBEUIKOTO 31paBe Ca He-
00xonnMH 00CTOIHU MPOYUYBAaHMS KAaKTO Ha pas3TiIekIaHUs
s3oBup ,,CTylneHa™, Taka W Ha JAPYTH YSI3BUMHU BOJOEMHU,
MpeHa3HauYeHH 3a MUTEHHO BOJOCHAOIsABAHE, a CBIIO M Ha
SA30BUPH U €3€pa 3a peKpeanusi 1 BOJEH CIOPT.

BbnazodapHocmu:

Exunvm uskazea 6nazodaprnocm 3a nookpenama Ha Hayy-
Houscaedosamenckama O0etiHocm ype3 npoekm no 002080p
KII-06-OIIP06/2 ¢ ®HU ,,Muxposodopaciume — ckpuma
3annaxa 3a Hayuonainama cueypuocm? “, kakmo u kvm Ha-
yuonannama Hayuua npoepama ,,Onaseane Ha OKOIHAMA
cpeda u Hamansaeame Ha pucka om HeOIA2ONPUAMHU s6ie-
HUs U npUpooHu b6edcmsus’’, o0obpena ¢ Pewenue na MC Ne
577/17.08.2018 2. u ¢unancupana om MOH (Cnopaszymenue
Ne JIO-230/06-12-2018).
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used in the assessment of risk to human health and
the environment. Species identification by qPCR
provides a rapid and specific tool to detect different
organisms. The combined use of molecular genetic
methods, highly efficient chromatographic techniques
and hydrobiological analysis allows a complete
characterization of the water, as well as to identify and
assess the extent of cyanotoxin ,,pollution* and the risk
to human health and the environment.

Regarding the saprobiological and trophic status, Studena
reservoir is in an equilibrium beta-mesosaprobe (oligo-
mesotrophic) state, typical for most surface reservoirs
intended for drinking water supply. Phytoplankton
communities consist of species characteristic for water
bodies of this latitude and climate, have the corresponding
seasonal abundance, with blue-green microalgae being
common in the dam.

These data, mutually complementary with the results
of the monitoring of the Basin Directorate ,,Western
White Sea Region™ (BD ZBR), are useful in terms of the
characterization of the water body and the possibility
of determining an appropriate approach in the study of
microcystin-LR, as well as other algal toxins , and also
of new pollutants included in Directive (EU) 2020/2184
of 16.12.2020 on the quality of water intended for human
consumption.

The results are indicative of the fact that, under suitable
conditions, toxic microalgae can multiply in the Studena
dam and this will lead to reaching, and possibly
exceeding, the introduced norms for microcystins in the
drinking dam. Given the extreme importance of drinking
water for human health, extensive studies are needed both
of the considered Studena Dam and of other vulnerable
water bodies intended for drinking water supply, as well
as of dams and lakes for recreation and water sports.
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ONPEAENAHE ANEJNHATA
YECTOTA U PA3NPEAENEHUETO
HA OTOEJNIHUTE XANNOTUNOBE

CPE[O BBJIFTAPCKA
NMPO®ECUOHAIIHO
EKCNMOHUPAHA HA ONOBO
NOoNynALUnUA HA BA3ATA HA
ALAD reHEH NOJIMMOP®U3BM
(RS1800435C/G) U Bb3MOXHOCT
3A U3MOJ3BAHE KATO

NMPOrHO3EH BUOMAPKEP

3A NMPEBEHLUUA HA OJIOBHA
MHTOKCUKALUA

Xpucruan /lumbapes,
LBera I'eopruena, lonka Jlumoéapena

Hayuonanen yenmvp no obwecmeeno 30page u anaiusu

PE3IOME

Bwveeoenue: Onosomo npedcmagnsiga CuiHO MOKCUYeH Me-
Mal, 4uemo wupoko pasnpocmpanenue e nPudUna 3a 3Ha-
YUMETHU 3aMbPCABANUSL HA OKOIHAMA CPeda U 30Pa8oClo8HU
npobnemu 6 ceéemosen mawad. Peouya ckopowthu npoyusa-
HUSl YCMAHOBUXA, Ye XPOHUUHOMO U3Nd2aHe HA 01060 800U
00 ompassine ¢ 01080 C NO-BUCOKA 4eCMOMA OMm OYaKeaHd-
ma. Bvsnukeam evnpocu: Kaxeu nokazamenu ce usciedgam
npu npogecuonanno ekcnonupanu auya? Iooxooswu au ca?
Heobxooumu nu ca nosu cmpameeuu u 6uomapxepu? Uma iu
NPOCACOUMOCI HA pe3yamamume 8 OUHAMUKAMA U KAKEU Cd
yemouuusume MepKku 3a HAMAaIae8ane Ha pucka?

Ien: LJenma Ha nacmoswomo usciedsame e oa ce onpede-
JU anenHama yecmoma u pasnpeoeieHuemo Ha omoennume
xaniomunoge cped 6vieapcka NpoghecuoHaIHo eKCHOHUPana
Ha 01060 nonynayus na 6azama na ALAD eenen noaumop-
Gusvm (rs1800435C/G) u 6v3modicHocmma 3a U3NON36AHEMO
MY Kamo npocHO3eH Ouomapkep 3a npeseHyus Ha 0J108HA UH-
MOKCUKayus

Mamepuan u memoou: Obexm na moga uscieosare ca 61
Mvorce om Oviaeapckama uHOYCmpus 3a peyukiupane Ha 6a-
mepuu. M3mepenu ca ciednHume oOuomapkepu: pasnpeoeie-
nue na noaumopguszma rsi800435C/G upes RT-PCR memoo;
CHOBPIICAHUE HA 0080 6 KPBEMA, XeMAMOIOSUYHU U OUOXU-
Muunu napamempu, nugea na JJAJIK (Oenma-amuno negyiuno-
84 KUCENUNA) 8 YPUHAMAL.

Pezynmamu u oocvicoane: /lannume om cenomunuzupame-
mo noxaszeam kamezopuuer npesec Ha xomosucomen CC ee-
Homun ¢ vecmoma om 77,05%, cnpamo uvecmoma om 22,95%
xemeposzucomen CG cenomun cpeod usciedsanume. Ilpu
unousuoume ¢ xemeposzuecomern CG eenomun kamo ysuo ce
HAOAI00asam NO-8UCOKU HUBA HA 01080 8 KDbEMA CNPAMO UH-
ousudume ¢ xomoszuecomen CC ecenomun, Koemo eu onpeoes
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DETERMINATION OF
ALLELE FREQUENCY AND
DISTRIBUTION OF SEPARATE
HAPLOTYPES AMONG
BULGARIAN POPULATION
OCCUPATIONALLY EXPOSED
TO LEAD BASED ON ALAD
GENE POLYMORPHISM
(RS1800435C/G) AND
POSSIBILITY OF USING ITAS A
PREDICTIVE BIOMARKER FOR
THE PREVENTION OF LEAD
INTOXICATION

Hristian Dimbareyv,
Tsveta Georgieva, Donka Dimbareva

National Center for Public Health and Analyses

ABSTRACT

Introduction: Lead is a highly toxic metal whose
widespread use is the cause of significant environmental
pollution and health problems worldwide. A number of
recent studies have found that chronic exposure to lead
leads to lead poisoning at a higher rate than expected.
Questions arise - what indicators are examined in
occupationally exposed persons; are they suitable?
Are new strategies and biomarkers needed? Is there
traceability of the results in dynamics; What are the
sustainable risk mitigation measures?

Aim: The aim of the present study is to determine
the allelic frequency and distribution of individual
haplotypes ~ among a  Bulgarian  population
occupationally exposed to lead based on the ALAD
gene polymorphism (rs1800435C/G) and the possibility
of its use as a predictive biomarker for the prevention
of lead intoxication.

Material and methods: The subjects of this research
are 61 men from the Bulgarian battery recycling
industry. The following biomarkers were measured.
distribution of the rs1800435C/G polymorphism by RT-
PCR method; blood lead content; hematological and
biochemical parameters; dALA (delta-amino levulinic
acid) levels in urine.

Results and Discussion: The genotyping data show
a definite predominance of homozygous CC genotype
with a frequency of 77.05% compared to a frequency of
22.95% heterozygous CG genotype among the examined.
Individuals with the heterozygous CG genotype
generally have higher blood lead levels compared to
individuals with the homozygous CC genotype, defining
them as a population at risk because of their higher
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KAmo nonynayus 8 puck, 3apaou no-eucokama um UHOUeUOy-
anHa wy6CmMeUmenHocm KoM 0JI06HA UHMOKCUKayus Ycmarno-
6enu ca meHOeHyul Ha 3a8UCUMOCT MeNCOY 2eHOMUNA U eK-
ckpeyuama na JJAJIK 6 ypunama 6 nocoxa noguulena ypurHa
exckpeyus Ha J{AJIK npu xemeposuzomume.

3axntouenue: Tpyono e da ce peuiu Kou eeHomun e ,,3acCmpa-
wen' unu m.uap. ,,eeHomun 6 puck’, mvil Kamo pe3yimamiui-
me noKa36am, e 6CeKu 2eHOMun e NOOAmiue Ha eOuH Uiu no-
seye nebnazonpuamuu gaxmopu Ha cpedama. Ycmanosenu
€a meHOeHYUuU Ha 3a8UCUMOCH MENHCOY eKCKPeYusma Ha oo-
80 U 2eHOMUNHOMO pa3npeoeieHue, KOUmo Haiazam no-3a-
0bAO0YEHU NPOYUBAHUSL 30 NHOMBLPIHCOABAHE UTU OMXEPIISIHE
HA Ma3u Xunomesd.

KumrouoBu xymu: nonumopdussm, rs1800435C/G,
ALAD, o510B0, pHCK 32 3IpaBETO

BbBEOEHUE

O0BOTO € CBETHJI CPeOPUCT METall, IEKO CHHKAB B CyXa at-
Mocdepa. Toll 3amouBa 1a ce ONETHSIBA MPU KOHTAKT C BB3-
JlyXa, KaTo MO0 TO3M HauyMH 00pasyBa CII0KHA CMeC OT Che-
JUHCHUA B 3aBUCHUMOCT OT JAACHUTC YCJIOBUA. YoBemKkuTe
}IeﬁHOCTH, KaTO MUHHO JC€JI0, TPOU3BOACTBO W U3rapsiHC Ha
M3KOIMAaeMH rOpHBa, ca JAO0BEIH JI0 HATPYNBAHETO HA OJIOBO U
HETOBHUTE ChCAMHCHHUSI B OKOJIHATA CPEIa, BKIOYUTEITHO Bb3-
JyXa, BojaTa 1 IovBara.

OoBOTO ce M3I0JI3Ba 3a IPOMU3BOCTBO Ha OaTepuu, Ko3Me-
THKa, METAJIHU M3JeNHsl Karo Ooenpunacu, Tpsou u ap. (1,
2). To e CHJIHO TOKCHYHO W CII/IOBATEIIHO HEroBara yIo-
Tpeba B pasiMYHU MPOSYKTH KaTo OO, OCH3WH W Ap. HE €
Ge3omacHa 3a 40BEeHIKOTO 3/1paBe. OCHOBHNTE U3TOYHHIIN Ha
SKCIIO3UIIHS Ha 0JIOBO ca OO Ha OCHOBAaTa Ha 0JIOBO, OCH3MH,
KO3METHKa, WI'PayKH, JOMAIIeH Ipax, 3aMbPCEHH II0YBH,
npomuiieHn emucun (3, 4). Ocobeno MscTo 3aeMar mpo-
(hecrOHATHO EKCIIOHMPAHUTE JIMIA, PAOOTEIIN PEJAUMHO B
MIPOM3BOACTBOTO U PELUKINPAHETO HAa aKyMyJIaTOpPHHU Oare-
pun. [logatnuBocTTa HAa UHAMBHIA KBM BpeIHUTE e()EKTH Ha
OJIOBOTO 3aBUCH M OT T€HETHYHUTE BapHalluy, XapaKTepPH3H-
paly ce ¢ TCHeTHYHH HOTUMOppu3mMu (5).

Ilo nannu Ha bearapckarta acouuanus Ha MeTajdypruyHara
naayctpus B bearapus 3a neprnoma 2012 - 2018 1. mpousBoa-
CTBOTO HA ITBPBUYHO ¥ BTOPHYHO OJIOBO, BKJITFOUUTEIIHO MPO-
M3BOJICTBOTO HA aKyMYJATOPH, B BbIATapus ce € yBeIndIo
mouTH nBoitHO.  [Ipe3 2012 r. LleHTHPBT 32 KOHTPOT U TIpe-
BeHnus Ha 3abonsBanusaTa (CDC) Ha CheJWHEHUTE IATH
HaMaJ¥u JBOWHO TpaHUIATa Ha OJOBO B KpBBTa oT 10 pg/dl
Ha 5 pg/dl mpm excno3unms Ha okoiHata cpexa. OT mpyra
cTpaHa, npe3 2017 r. MexayHapoaHaTa BOJELIa acolMaIus
(ILA) u Acomnpanuara Ha €BPONEHCKUTE MPOU3BOAUTENN Ha
aBTOMOOWIHH W MHAycTpuamau akymynatopu (EUROBAT)
ce obwspHaxa xpM ['J] ,,.3mpaBe m Oe30macHOCT Ha XpaHUTE™
(SANTE) xpm EBpormeiickata areHmus 3a 0€30HacHOCT H
31paBe Ipu paborta Ha EBponeiickara KOMHCHS ¢ HCKaHE Tpa-
HUYHUTE CTOHHOCTH Ha OJIOBO B paboTHaTa cpena na Obpaar
,»,PEBU3UPAHU U U3MEHEHH Bb3MOKHO Hall-CKOpO™.
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individual susceptibility to lead intoxication. Trends of
dependence between the genotype and dALA excretion
in urine were found in the direction of increased urinary
dALA excretion in heterozygotes.

Conclusion: It is difficult to decide which genotype is
.. threatened *, or so-called. ,,genotype at risk* because
the results show that each genotype is susceptible to
one or more adverse environmental factors. Trends
of dependence between lead excretion and genotypic
distribution were found, which warrant further studies
to confirm or reject this hypothesis.

Key words: polymorphism, rs1800435C/G,
ALAD, lead, health risk

INTRODUCTION

Lead is a bright silvery metal, slightly bluish in a dry
atmosphere. It begins to tarnish on contact with air, thus
forming a complex mixture of compounds depending
on the given conditions. Human activities such as
mining, manufacturing and burning of fossil fuels have
led to the accumulation of lead and its compounds in
the environment, including air, water and soil.

Lead is used to make batteries, cosmetics, metal
products such as ammunition, pipes, etc. (1, 2). It is
highly toxic and hence its use in various products
such as paints, gasoline, etc. it is not safe for human
health. The main sources of lead exposure are lead-
based paints, gasoline, cosmetics, toys, household
dust, contaminated soils, and industrial emissions (3,
4). Special attention should be paid to occupationally
exposed persons working primarily in the production
and recycling of storage batteries. An individual‘s
susceptibility to the harmful effects of lead also
depends on genetic variation characterized by genetic
polymorphisms (5).

According to data from the Bulgarian Association of the
Metallurgical Industry in Bulgaria, for the period 2012
- 2018, the production of primary and secondary lead,
including the production of batteries, in Bulgaria has
almost doubled. In 2012, the United States Centers for
Disease Control and Prevention (CDC) halved the blood
lead limit from 10 pg/dl to 5 pg/dl for environmental
exposure. On the other hand, in 2017 the International
Lead Association (ILA) and the European Association
of Automotive and Industrial Battery Manufacturers
(EUROBAT) approached DG Health and Food Safety
(SANTE) of the European Agency for Safety and Health
at Work of the European Commission requesting that
the limit values for lead in the working environment be
,reviewed and amended as soon as possible®.
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OKOINHA CPE[JA M 3[PABE

LEN

Jla ce ompenenu ajenHaTa 4ecTOTa M pa3MpeleieHUeTo Ha
OTJICTHUTE XaIUIOTHUIIOBE cpenl Obarapcka mpodecroHaTHO
eKCIIOHMpaHa Ha 0JI0BO momynanus Ha 6a3ata Ha ALAD re-
HeH nonuMopdusbM (rs1800435C/G) u B3MOXKHOCTTA 32 W3-
MOJI3BAHETO MY KaTO IIPOTHO3EH OMOMapKep 3a MPeBeHITNS Ha
OJIOBHa HHTOKCHKAITHSI.

MATEPUANN U METOAU

OOekT Ha TOBa m3cienBaHe ca 61 MBxe OT OBJrapcka-
Ta MHIYCTPHsS 3a peuuKiIupaHe Ha Oarepuu. M3mepenu ca
cieiHUTEe OMOMapKepu: paslpeaeieHne Ha MoJauMopdu3mMa
rs1800435C/G upe3 RT-PCR meron; chabpikaHue Ha 0JIOBO
B KPBBTA; XeMaTOJIOTUYHN U OMOXMMUYHY NapaMeTpu; HUBa
Ha JIAJIK (menta-aMHHO JI€BYJIMHOBA KHCEJIMHA) B ypUHATA.
Bcewnuku ninna ca mognucanu nHGOPMUPAHO chIiIacue 3a Ipo-
BEXJIaHE Ha U3CIICABAHETO.

PE3YNTATU U OBCBXOAHE

JlanauTe oT TeHotunu3upaneto (Tabm. 1) moka3maTr kare-
ropuueH npesec Ha xoMo3uroTeH CC reHOTHI ¢ YeCcTOoTa OT
77,05% cnpsimo wectoTa ot 22,95 % xereposurorex CG re-
HOTHII CpeJl U3CICIBAHUTE.

Ta6n. 1. AnenHa yecmoma Ha u3crnedgaHume 61 pabomHuyu
om 6bnzapckama uHOycmpusi 3a peyuknupaHe Ha

ENVIRONMENT AND HEALTH

AIM

The aim of the present study is to determine the allelic
frequency and distribution of individual haplotypes
among a Bulgarian population occupationally exposed
to lead based on the ALAD gene polymorphism
(rs1800435C/G) and the possibility ofits use as a predictive
biomarker for the prevention of lead intoxication.

MATERIAL AND METHODS

The subjects of this research are 61 men from the
Bulgarian battery recycling industry. The following
biomarkers were measured: distribution of the
rs1800435C/G polymorphism by RT-PCR method; blood
lead content; hematological and biochemical parameters;
dALA (delta-amino levulinic acid) levels in urine. All
individuals signed an informed consent to conduct the
study.

RESULTS AND DISCUSSION

The genotyping data (Table 1) show a definite
predominance of homozygous CC genotype with a
frequency of 77.05% compared to a frequency of 22.95%
heterozygous CG genotype among the examined.

Table 1. Allele frequency of the studied 61 workers from
the Bulgarian battery recycling industry

6amepuu
FreHotun / Bpoii / Count % AnenHa uyectota/ | Bpoit/ Count %
Genotype Allele frequency
CG 14 22,95 G 14 11,48
O6wo / Total 61 O6wo / Total 122

[TocnenBamusAT aHaIN3 HA JAHHUTE LEIH JIa YCTAHOBH Ch-
IIECTBYBA JIN KOPEJIAIUS MEX/y U3MEPEHUTE CTOWHOCTH Ha
0JIOBO B KPBBTA, OpOs HAa YEPBEHUTE KPBBHU KIETKH, ChIbBP-
’KaHNE Ha XeMOTJIOOMH B KPBBTA M TCHOTHIIA.

[Tpu naauBuauTe ¢ Xertepo3uroreH CG reHOTHIT KaTo 110
ce HabIogaBaT MO-BUCOKHM HUBA Ha OJIOBO B KPBBTA CIIPSMO
nHauBHNTE ¢ XoMo3uroteH CC IreHOTHUII IPU eHAKBA MU
CXOJ[HA EKCIIO3MIIMSI Ha OJIOBO B pabOTHATa cpejia.

AHanu3MpaHeTO Ha JaHHWTE 332 EBEHTYaJlHa BPbB3Ka MEX-
Jly HMBATa Ha 0JIOBO B KPBBTA U OpOsl HAa UEPBEHUTE KPHBHU
kieTkn (Pur. 1) mo reHoTHN He OTKpUBa Kopenamus. Toa
03Ha4aBa, 4ye KAaKTO TCHOTHITBT, TaKa U OJIOBHATA TOKCHYHOCT
He Morar Jia ObJjaT IPsSKO CBBP3aHMU C MPOLECHTE Ha 00pasy-
BaHE M/WJIM pa3pyllaBaHe Ha EPUTPOLIUTHUTE.

The subsequent analysis of the data aims to determine
whether there is a correlation between the measured
blood lead values, the number of red blood cells, the
hemoglobin content of the blood and the genotype.

Individuals with the heterozygous CG genotype
generally have higher blood lead levels than individuals
with the homozygous CC genotype for the same or
similar occupational lead exposure.

Analysis of the data for a possible relationship between
blood lead levels and red blood cell count (Fig. 1) by
genotype revealed no correlation. This means that
both genotype and lead toxicity cannot be directly
related to the processes of erythrocyte formation and/or
destruction.
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@ue. 1. Husa Ha oroso 8 kpbema (umol/L) u 6pou Ha
yepeeHUMe KPbBHU KIIemkKu o eeHomuri

ENVIRONMENT AND HEALTH

Fig. 1. Blood lead levels (umol/L) and red blood cell
count by genotype
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[Ipu aHanu3a Ha TaHHUTE [0 OTHOMICHUE HAIMYUETO HA KO-
penanus MeX1y HUBaTa Ha OJIOBO B KPHBTA U KOJTHMYECTBO Ha
xeMoriobuH 1o reHoTun (dur. 2) ce oTkpuBa TakaBa. To3u
pe3yJITaT € B ChOTBETCTBUE C JAHHUTE, IIOIYYCHH U OT APYTH
MPOyYBAHUs, KAKTO U C IATOTeHe3aTa Ha OJIOBHATA HHTOKCH-
karus. [Ipu XeTepo3uroTute HUBaTa Ha OJIOBO B KPBBTA ca
CTATUCTUYECKH 3HAYNMO TI0-BUCOKH B CPaBHCHHE C XOMO3H-
TOTHTE, KOCTO TH OIPEeIIst KaTO MOIYJIAllXs B PUCK, 3apaau
[T0-BHCOKATa UM UHIUBUyaIHA YYBCTBUTCIIHOCT KBM OJIOB-
HA WHTOKCHKAIU. PECTIEKTUBHO MMO-BHCOKHUTE HUBA Ha OJI0-
BO B KPBBTa ONpPENEIAT HapyIIeHaTa CHHTE3a HA XeMa IpU
XETePO3UTOTUTE M CHOTBETHO HAMAJIEHOTO KOJHMYECTBO Ha
XEMOTJIOOWH B EPUTPOLIUTHTE.

Que. 2. Husa Ha o51080 8 Kpbema (umol/L) u kornu4ecmeomo

When analyzing the data regarding the presence of a
correlation between blood lead levels and hemoglobin
amount by genotype (Fig. 2), such was found. This
result is consistent with data obtained from other studies
as well as with the pathogenesis of lead intoxication.
Heterozygotes have statistically significantly higher
blood lead levels than homozygotes, which defines them
as a population at risk because of their higher individual
susceptibility to lead intoxication. Respectively,
the higher levels of lead in the blood determine the
impaired heme synthesis in the heterozygotes and the
correspondingly reduced amount of hemoglobin in the
erythrocytes.

Fig. 2. Blood lead levels (umol/L) and hemoglobin
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OKOJTHA CPE[IA V1 3APABE

WHTepec mpencTaBisiBa U 3aBUCHUMOCTTa MEX]Jy T'€HOTHIA,
HIUBAaTa Ha 0JIOBO B KPBBTA U ypUHHATa ekckpenus Ha JJAJIK,
KOATO C€ M3IM0JI3Ba KaTo OMOMapKep 3a OIpEeeNIsHEe Ha Te-
KECTTa Ha OJIOBHA MHTOKCHKAIUS.

@ue. 3. 3agucumocm mMexdy HUBa Ha 051080 8 Kpbema
(umol/L) u ekckpeyusma Ha JAJIK 8 ypuHama (mg/l)
npu xomo3uzomeH CC eeHomurn

ENVIRONMENT AND HEALTH

Also of interest is the relationship between genotype,
blood lead levels and dALA urinary excretion, which
is used as a biomarker to determine the severity of lead
intoxication.

Fig. 3. Dependence between blood lead levels (umol/L)
and urinary dALA excretion (mg/l) in homozygous
CC genotype
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®ue. 4. 3asucumocm mex0y Husa Ha 051080 8 KPb8Ma
(umol/L) u ekckpeyusama Ha JAJIK e ypuHama (mg/l)
npu xomo3ueomeH CC eeHomurn

Fig. 4. Dependence between blood lead levels (umol/L)
and urinary dALA excretion (mg/l) in heterozygous
CG genotype
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[Tpn HAacTOAMIOTO M3CIEBAHE CA YCTAHOBEHU TCHICHIINN Ha
3aBHCHMOCT MEXJAy reHoTHna u exckpenusara Ha JAJIK B
ypHUHaTa B II0COKa MOBUILIEHA YpUHHA ekckpeuus Ha JAJIK
npu xereposurotute (dur. 3 u Our. 4), HO TPEIBUI MaIKaTa
M3BaJIKa HE MOXKE KaTETOPUYHO J1a C€ OIPEIENN 1K JINIaTa
C XOMO3HTOTEH JIN XETEPO3UTOTEH T'€HOTHII Ca C ITOBUIIIEHA
YyBCTBUTEITHOCT KbM HHTOKCHKAIUS C OJIOBO.

PaspaboTeHa W BanMIMpaHa ¢ HAACKIHA METOIOJIOTHS 3a
OTKpHBAHE W aHAIN3 Ha aJelHa JUCKPUMHHAINS Ha Ga3aTa

54

In the present study, trends of dependence between
genotype and urinary dALA excretion were established
in the direction of increased urinary dALA excretion
in heterozygotes (Fig. 3 and Fig. 4), but given the small
excerpt, it cannot be definitively determined whether
individuals with homozygous or heterozygous genotype
have increased susceptibility to lead intoxication.

A reliable methodology for the detection and analysis
of allelic discrimination based on the ALAD gene
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OKOIMHA CPE[JIA N 3APABE

Ha ALAD renen nonumopduzbsm rs1800435 u onpenessine
Ha CBbOTBCTHHSA I'CHOTHUII, BUCOKO cneun(bnqﬂa 3a aHaJIu3Hu-
panus C/G SNP.

OmnpeneneHn ca ajenHaTa 4eCTOTa U MHIUBUJyaTHUTE Te-
HOTHUIIOBE cpej] ObJrapcka MOMyJanus 110 OTHOLICHHWE Ha
rs1800435 monmumopduzem B rena ALAD.

YcTaBHOBEHA € 3aBUCHMOCT Ha M0-BHCOKH KOHIIEHTPAILIMHU Ha
0JIOBO B KPbBTA, 3aHMIKEHU HUBA HA XEMOIJIOOWH M MOBUIIIE-
Ha ypuHHa exckpenus Ha JJAJIK mpu AJTAJI-2 xeTepo3uro-
THUTE, JI0Ka3BaIl0 BPb3KaTa MEX 1y TCHOTUIIA U HHAUBHyal-
HaTa 4yBCTBUTEIHOCT K'bM OJIOBO.

3AKNMIOYEHUE

Hacrosimoro mn3cienBane € mMbpBO 3a Objirapcka Iorysa-
1Sl ¥ B YaCTHOCT 32 paOOTHHUIMTE OT OBJITapCKOTO MPOU3-
BOJCTBO Ha aKyMYyJIaTOpH, NPO(EeCHOHAIHO EKCIIOHMPaHH
Ha 0yIoBO. Makap M NpOBEAEHO C MaJIKO Ha Opo y4yacTHH-
L1, JAaHHUTE 3a TEHOTUIIHO pa3lpe/e/IHie ChbOTBETCTBAT Ha
JTAHHHUTE 32 €BPOIEHCKa MonyJanus, MyOIuKyBaHU B Hayd-
HaTa JInTeparypa.

TpyaHo € fa ce penu Kol reHOTHII € ,,3aCTPAIEH ™ MIIH T.Hap.
,,TEHOTHII B PUCK", ThI KaTO pe3yJATaTUTE IOKA3BAaT, Y€ BCEKU
TEHOTHII € TTOJIaTINB Ha €WH WIIU MOBeYe HEOIaronpusITHH
¢dakTopu Ha cpenara. ToBa Hanmara Opaema paboTa B Ta3H Ha-
COKa, BKJIFOUBAIIA KAKTO MO-T'OJIsIM OpOii eKCIIOHUPaHU JINLIA,
Taka U TECTBAHETO 3a MoBeue reHeTnyHu (Gaxtopu. Tosa e
M03BOJIN AM(EPEHIIMPAHETO HA MHIUBHUAN C MOBUIIECHA WH-
JIUBUAYaTHA YyBCTBUTEIHOCT KbM HHTOKCHKALIHS C OJIOBO U
MPEIPUEMAaHETO HA HABPEMEHHH 3[]PaBHO-IPOPHIAKTUIHH
MEPKH C eI HeIOMTyCKaHe Ha 0JIOBHA NHTOKCUKAIMS 1 BCHY-
KM CBBP3aHU C Hes HEONAaronpHsATHHU 3APaBHU €(PEKTH NpH
T.Hap. ,,paHUMa MOMyJIanus‘, IPEACTABIABAINA HHINBUIHN C
MOBUIIIEHA HHANBUAYATHA TEHETUYHO 00yCIOBEHA TyBCTBHU-
TEJTHOCT.
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polymorphism rs1800435 and determination of the
corresponding genotype, highly specific for the analyzed
C/G SNP, was developed and validated.

The allelic frequency and individual genotypes among
the Bulgarian population with regard to the rs1800435
polymorphism in the ALAD gene were determined.

A correlation of higher blood lead concentrations,
decreased hemoglobin levels, and increased dALA
urinary excretion was established in ALAD-2
heterozygotes, proving the relationship between
genotype and individual sensitivity to lead.

CONCLUSIONS

The present study is first for a Bulgarian population and
in particular for the workers from the Bulgarian battery
production, occupationally exposed to lead. Although
conducted with a small number of participants, the
genotypic distribution data correspond to European
population data published in the scientific literature.

It is difficult to decide which genotype is ,threatened*
or so-called. ,,genotype at risk™ because the results show
that each genotype is susceptible to one or more adverse
environmental factors. This calls for future work in this
direction, including both a larger number of exposed
individuals and the testing of more genetic factors,
which will allow the differentiation of individuals with
increased individual susceptibility to lead intoxication
and the initiation of timely preventive health measures
aimed at preventing of lead intoxication and all related
adverse health effects in the so-called ,,vulnerable
population representing individuals with increased
individual genetically determined susceptibility.
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TPYOOBA MEOVLMHA

MYCKYJNHO-CKEJIETHU
YBPEXOAHUA NMPU
MEAUWUMHCKWU CECTPU B
XUPYPTUYHU OTOENEHUA B
BOJIHULIN

Bepucaas Cranuen, Kars Banresosa

Hayuonanen yenmwp no obwecmeaeno 30page u aHaiusu

PE3IOME

Buweeoenue: 30paseonassanemo e cekmop ¢ 6UCOK pUCK Om
MYCKYIHO-CKeNemHU YEPEeHCOAHUSL.

Len: Iipoyusane na pabomnomo Hamosapeame, 4ecmomama
U IOKANU3AYUAMA HA MYCKYTIHO-CKeNeMHU Y8PeducOanus npu
MEOUYUHCKU CeCmpu Om XupypeuyHu omoeieHus 6 O0IHUYU u
PUCKOBU (hakmopu, c8bP3aHU ¢ OelHOCMMA.

Mamepuan u memoou: Ilpoyusanemo ooxsawa 156 meouyun-
CKU cecmpu, HceHu, om Xupypeuunu omoeneHus 6 DOTHUYU &
ep. Cogpus. Meouyunckume cecmpu ca Ha cpeoHa 6b3pacm
46,70+£9.91 2., mpyoos cmaogic 24,33+10,78 2. 3a cvbupane Ha
O0aHHU e U3NON36AHA AHKEMHA Kapma ¢ 6KII0YEHU 8bIPOCU 3d
pabomuu no3u, pabomuu OBUNCEHUSI U XAPAKMEPUCTNUKY HA
Oetinocmma. Ilpunooicen e aoanmupan ,,Cmanoapmusupan
CKAHOUHABCKU 8LNPOCHUK 34 AHANU3 HA MYCKYIHO-CKeAemHU-
me cumnmomu’”. Ungopmayus 3a ouasHocmuyupanu om Jje-
Kap MYCKYIHO-CKeemnu 3a00A6aHUs e cbOpana ¢ aoanmu-
Pam 6bNPOCHUK 30 OYEeHKA HA UHOEKC HA pabomocnocobHocm.

Pezynmamu: Yecmomama na MycKyiHO-cKelemuu On1aKea-
Hus e sucoka. C Hati-ucoxa yecmoma ca oniakeaHusima 6
obracmma Ha Kpvema, evpba u epama. /Juacnocmuyupanu-
me om jexap 3a00JA6aHUsL HA MYCKYIHO-CKelemMHama Cuc-
mema ca 6 cbomeemcmeue ¢ onaaKeanusma. Jlaunume om
PpecpecuoHHUs aHAIU3 NOKA38aM, Ye pabomama ¢ Hagencod-
He, U38UBAHE U NPOMA2AHe U HePABHOMEePHOMO pasznpedeie-
HUe Ha pabomHOmMo Hamoeapsamne ca npeouKmopu Ha Myc-
KYIHO-CKeAemHume OniaKeaHusl.

3aknrouenue: Pesynmamume Hacoueam Kvm OONIHUMETHO
NPOYYGAHE HA eP2OHOMUYHUNE XAPAKMEPUCMUKU HA pabom-
Hume mecma, pabomnus npoyec, 3aemanume pabomuu nosu
U pabommuu 08UNCEHUS, C Yell LO00OpAsaAHe HA YCI08UAMA HA
mpyo u onaszeame Ha 30pasemo Ha MeOUYUHCKU cecmpu, pa-
bomewu 8 XupypeuuHu omoeneHus 8 60IHUYU.

KurrouoBu 1ymMu: Xupypruoaa MEIHIIMHCKH CeC-
TPH, MYCKYJIHO-CKCIICTHU YBPEKIaHUS, MYCKYJI-
HO-CKEJICTHU 3a00J1s1BaHus, paOOTHU 103U, pabOTHU
JIBUIKCHHUS

BbBEAEHUE

Me,HI/IIII/IHCKI/ITe CeCTpHU B 60J'IHI/IIII/I pa60T${T IIpU KPAaTKHu Cpo-
KOB€ 3a M3M'bJIHCHUE HA 3aJa4UTC, 3HAYUTCIIHO HEPBHO-TICU-
XAYHO HAIIPEKECHUEC U CTPEC, CMCHCH PCKUM Ha pa60Ta,
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MUSCULOSKELETAL
DISORDERS IN NURSES
IN SURGERY WARDS IN

HOSPITALS

Verislav Stanchev, Katya Vangelova
National Center of Public Health and Analyses

ABSTRACT

Introduction: Healthcare is a sector with a high risk of
musculoskeletal disorders.

Aim: A study of the workload, the frequency and
localization of musculoskeletal disorders in nurses in
surgery wards in hospitals and risk factors related to
the activity.

Material and methods: The study comprised 156 female
nurses from surgery wards in hospitals in Sofia. The
nurses have an average age of 46,70 + 9,91 years and
length of services 24,33 + 10,78 years. A questionnaire
was used to collect data, including questions about
working positions, work movements and characteristics
of the activity. An adapted , Standardized Nordic
questionnaire for the analysis of musculoskeletal
symptoms* is applied. Information on musculoskeletal
diseases diagnosed by a doctor was collected with
an adapted questionnaire for assessment of the work
ability index.

Results: The frequency of musculoskeletal complaints
is high. Complaints in the low back, the back and neck
are in the lead. The diseases of the musculoskeletal
system diagnosed by a doctor are in accordance with the
complaints. The data from the regression analysis show
that the work with bending, twisting and stretching, and
the uneven distribution of workload, are predictors of
the musculoskeletal complaints.

Conclusion: The results point to a further study of the
ergonomic characteristics of workplaces, the work
process, working positions and work movements, in
order to improve the working conditions and protect the
health of nurses working in surgery wards in hospitals.

Key words: surgical nurses, musculoskeletal
disorders, musculoskeletal diseases, work
postures, work movements

INTRODUCTION

The nurses in hospitals work under short deadlines for
completing the tasks, significant nervous and mental
stress and anxiety, working in shifts, continuous work
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POIbIDKUTENHA paboTa NpaBu M HEYA0OHU pabOTHM IO3H,
npuiaraHe Ha ycuiine, OyTaHe U JbpHaHe Ha IIOMOLIHH CPe/-
ctBa uiu obopyasane u ap. (1,2, 3,4, 5, 6, 7). MyckyinHo-CKe-
JICTHUTE yBPEXKAAHUS Cca LIIMPOKO PA3MPOCTPAHEHH U ca MPH-
YHHA 33 3HAYMTEITHA YaCT OT OTCHhCTBHATA 110 OostecT (8).

[Tpn MeguUIMHCKN cecTpH B OOJHMIIM Y€CTOTATa HAa MYCKYJI-
HO-CKEJIETHH OIUIAKBaHMs € BHcoka. IIpu gacT oT mpoyusa-
HUSITa MYCKYJTHO-CKEJIETHH OIUTAKBaHUs nMa 1pu HaJ 90% ot
pabotemure (6, 9, 10). 3HaunM paxTOp 32 TOBA € BH3pacTTa Ha
paboremuTe, KaTo 4YeCTOTaTa Ha MyCKYJTHO-CKEJIETHH YBPEXK-
JAaHUs ce MoBHIIaBa ¢ Bb3pactTa (6, 11, 12). MyckymHO-CKe-
JIETHUTE YBPEKJAHNS C€ TIOBIHSBAT 3HAUUMO OT XapaKTepHC-
THKU Ha ICHHOCTTA U YCJIOBHATA HA TPy (4, 0).

3Ha4MTeIHA YaCT OT NMPOYUYBAHUSATA HA MYCKYJIHO-CKEJICTHH
YBPEKIAHUS TIPU MEIUIIUHCKH CECTPHU B OOJHUIM 00X BaIIAT
BCHUYKH PabOTEIU WK [IEPCOHAJ OT OTACJICHUS C Pa3IHueH
npodui, KaTo JaHHUTE 32 PabOTEIIN B XUPYPTUIHU OT/eIe-
HHUS ca oTpaHu4eHH (4, 6, 13). [IpoyuBaHus MOKa3BaT BUCOKA
4eCTOTa Ha MYCKYJIHO-CKEJICTHH OIUIAKBaHUS CPel XHPYp-
THYHU MEJUIIMHCKH CECTPH, KaTo Ts € CPaBHUMA C IAHHH 32
crienTHU ¥ uHTeH3uBHU oTneneHus (14). C Hali-BuCOKa vec-
TOTa ca OIJIakBaHMsATa B obmacTTa Ha Kpbera (14, 15, 16). ¥V
Hac MPOYyYBaHe MPH XUPYPrUUHU CECTPU MPEACTaBs JaHHH
3a pasnpeesieHle U NPOIbJKUTEIHOCT Ha ISHHOCTH, BKIL. U
TaKHBa C MOBHIIEH PHCK 32 MYCKYJIHO-CKEJIETHATA CUCTEMA,
0e3 j1a ce aHaJIN3UPAT MYCKYJIHO-CKEJIETHUTE OIJIAKBAHUS HA
pabotremure (17).

LEN

Jla ce npoyuu pabOTHOTO HAaTOBapBaHE, YECTOTATa M JIOKa-
JU3aysATa Ha MyCKYJIHO-CKEJICTHH OIJIaKBaHUs 1 3a00J1s1Ba-
HUS IPH MEJUIIMHCKH CECTPH OT XUPYPrUYHH OT/ACICHUS B
OOHHUIIM U PUCKOBU (PAaKTOPU CBBP3aHHU C AEHHOCTTA.

METOOM

[IpoyuBaneTo oOxBamia 156 MEIUIIMHCKHA CECTPH OT XUPYP-
TUYHU OTHeeHus B 6omHUIH B Tp. Codust. MeTUIIMHCKUTE
cecTpu ca Ha cpenHa Bb3pacT 46,70+£9.91 r., TpyaoB crax
24,33+10,78 r. [IpoBeieHO € aHOHUMHO aHKETHO IMPOYYBaHE C
BKJIIOUEHH BBIIPOCH 32 paOOTHHU MO3U U pabOTHU ABMKEHHUS,
KaKTO U XapaKTepUCTUKHU Ha AeiHocTTa. [Ipunoxen e agan-
TupaH ,,CTaHAapTU3NpaH CKAaHJUHABCKH BBIIPOCHUK 32 aHa-
JIU3 Ha MYCKYJHO-CKeleTHuTe cumntomu” (18), kolWTo 1mo3-
BOJISIBA TOYHA UJCHTH(DHUKAIMS Ha CBEP3aHUTE C OTLIAKBAHU S
30HU Ha MYCKYJIHO-CKEJIeTHaTa CUCTeMa 4pe3 MpHJIOKeHATa
KBM BBIIPOCHHKA T'paryHa KapTa Ha YOBEMIKOTO Tsi0. MH-
¢dopmanusaTa 3a TUATHOCTUIIMPAHH OT JIeKap MYCKYJTHO-CKe-
JIETHH 3a00JsABaHUs € chOpaHa ¢ aJanTupaH BBIPOCHHUK 3a
OIICHKa Ha MHJAEKca Ha paboTOCIOCOOHOCT, pa3padoTeH OT
DuHIAHICKUS HHCTUTYT 3a 31paBe pu padota (19), mpese-
JIeH ¥ ajanTtupal y Hac (20).

[IpoyueHu ca Bb3pacTOBH aCIEKTH HA Pa3IPOCTPAHEHUETO U
JIOKaJM3ausiTa Ha MYCKYJTHO-CKEJICTHH OIUIAKBAHUS U yB-
peXIaHus, KaTO 0OOXBAHATHTE CECTPH Ca Pa3/iesIeHH Ha JIBE
rpynu: 1o u Hax 45 1. 3a cratuctudeckara oopaboTka Ha pe-
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while standing, and uncomfortable working postures,
work with physical exertion, pushing, pulling aid tools
or equipment, etc. (1, 2, 3, 4, 5, 6, 7). Musculoskeletal
disorders are widespread and are the cause of the major
part of the absences due to ill health (8).

In nurses in hospitals, the frequency of musculoskeletal
complaints is high. In some studies, musculoskeletal
complaints are encountered in more than 90 % of the
workers (6, 9, 10). An important factor for that is the
age of the workers, the frequency of musculoskeletal
disorders increasing with age (6, 11, 12). Musculoskeletal
disorders are affected significantly by characteristics of
the activity and the working conditions (4, 6).

A significant part of the studies of musculoskeletal
disorders in nurses in hospitals covers all workers or staff
from wards with varied profiles and the data for staff in
surgery wards are limited (4, 6, 13). The studies show
high frequency of musculoskeletal complaints among
surgical nurses, which is comparable to emergency and
intensive care unit data (14). The most common are
complaints in the low back (14, 15, 16). In our country,
a study among surgical nurses presents data on the
distribution and duration of activities, including those
with an increased risk for the musculoskeletal system,
without analyzing the musculoskeletal complaints of
the workers (17).

AIM

To study the workload, the frequency and localization
of musculoskeletal complaints and diseases in nurses in
surgery wards in hospitals and risk factors related to the
activity.

METHODS

The study comprised 156 female nurses from surgery
wards in hospitals in Sofia. The nurses have an average
age of 46,70 + 9,91 years and length of services 24,33 +
10,78 years. An anonymous survey was conducted with
questions on working positions and work movements and
characteristics of the activity. An adapted ,,Standardized
Nordic questionnaire for the analysis of musculoskeletal
symptoms®™ (18) is applied, which allows accurate
identification of the areas of the musculoskeletal system
related to the complaints through the graphic map of
the human body attached to the questionnaire. The
information on musculoskeletal diseases diagnosed by a
doctor was collected with an adapted questionnaire for
assessment of the work ability index, developed by the
Finnish Institute of Occupational Health (FIOH) (19),
translated and adapted in Bulgaria (20).

Age aspects of the prevalence and localization of
musculoskeletal complaints and disorders were studied,
and the nurses covered were divided into two groups: up
to and over 45 years of age. For statistical processing of
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3yJATaTUTE ca U3MOJI3BaHM X2 TecT, t-TecT Ha CTIONBHT, AHC-
MIEPCUOHEH aHaJIU3, perpecuoHeH aHaian3. CTaTUCTHUECKUTE
aHayn3u ca u3BbpieHu cbe SPSS 20.0.

PE3YNTATHU

MyCKyITHO-CKEJIETHUTE OIJIAKBAaHUS Ipe3 IOCIeHaTa Io-
JIMHA ca ¢ BUCOKA YeCTOTa, KaTo oriakBaHus umar 91,7% ot
paboremure. C 3 u nmoseue orutakBanus ca 68,6% ot pabdo-
temuTe. Boxemu ca onakBaHUsATa B 00JIaCTTa HA KPBCTa
(72,7%), cnenBarm ot repoa (69,3%), BpaTta (62%) u pameHe-
Te (52%). OO6musT Opoit MYCKYJIHO-CKEJIETHH OIJIaKBAHHS
€ M0-BHCOK IIPHY M0-BB3PACTHUTE JIMLIA, KATO pa3jIMKaTa He €
3HaunMa (<45 1. — 4,1442,12; >45 1. - 4,18+2,49). Ilo-BHucoKa
€ YecToTaTa Ha OIJIaKBaHUs B 00JNacTTa Ha BpaTa, paMeHe-
TE W KPbCTa NPU MO-MIIAJUTE JUIA U B KPaWHUIUTE NPH
MO-BB3PACTHHUTE, KATO pa3IUKUTE He ca 3HaduMu (Dwur. 1).
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the results were used 2 test, Student‘s t-test, analysis of
variance, regression analysis. The data were processed
with SPSS 20.0.

RESULTS

Musculoskeletal complaints in at least one area of the
body during last year have 91.7% of nurses. Three or
more complaints have 68.6% of workers. Most common
are the complaints in the area of the low back (72,7%),
followed by those in the back (69,3%), neck (62%), and
shoulders (52%). The total number of musculoskeletal
complaints is higher in the elderly, the difference not
being significant (<45 years of age — 4,14 £ 2,12; >45
years of age — 4,18 + 2,49). The frequency of complaints
is higher in the area of the neck, shoulders and low back
in younger individuals and in the limbs in the elderly, the
differences not being significant (Fig. 1)
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®ue. 1. MyckynHo-ckenemHu ornakeaHusi npu MeOUUUHCKU
cecmpu 8 xupypauyHu omoesneHusi Ha 6oIHUYU, Mo
eb3pacm u aHamoMu4HuU obrnacmu: 1- apam, 2 —
pameHe, 3 — epbb, 4 — kpbCm, 5- pbue, 6 — nakmu, 7 —
Kumka/npbscmu, 8 — 6edpa, 9 — koneHe, 10 — cmbnana
u obwy, 6poli onnakeaHusi
MyCKyJTHO-CKEJIETHUTE OIJIAKBAHUS 3aTPYAHSIBAT €KEIHEB-
Hute neiHocTu Ha 44,8% ot menuuuHckuTe cectpu. [locere-
HUE [PH JIeKap, CBbP3aHO C MYCKYJIHO-CKEJIETHH OIJIAKBAHUS,
npe3 nocienHaTta roguHa uMat 44,2% ot padoremmure. Bb
BpB3Ka ¢ Te3u oruakBaHus 28,6% or padoremuTe ca OuiIH
XOCHUTAIH3UPAHU, & OCTAHAIUTE Ca JICKYBaHU aMOyIaTOPHO.
B Gomanynm 10 10 nHA ca ounu 20,7%, a B MPOIBIDKUTCITHH
O6omanyan 8% OT MeaMUMHCKUTE cecTpr. OOIIO0 OT BCHUKH
aHkeTupanu iauna 29,3% uMar nocTaBeHu OT JieKap JUarHo3H,
Kato 1045 1. - 23,1% ru nan 45 r. —33%. luarnoctuniupanu-
TE OT JICKap MYCKYJIHO-CKEJICTHH 3a00JIIBaHUSI Ca C Hal-BHCO-
Ka 9ecToTa 3a JIOTHATA YacT Ha I'bp0a ¥ KPbCTa, CICIBAHU OT
TE3W BBB BpaTa M TopHara 4act Ha repoa (Tabm. 1).
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Fig.1. Musculoskeletal complaints in nurses in

surgery wards of hospitals, by age (< 45 years

and = 45 years) and anatomical areas: 1 - neck,

2 - shoulders, 3 - back, 4 — low back, 5 - arms,

6 - elbows, 7 - wrist/fingers, 8 - thighs, 9 - knees,

10 - feet
Musculoskeletal complaints complicate the daily
activities of 44,8% of nurses. 44,2% of the workers
visited a doctor in connection with musculoskeletal
complaints in the last year. In relation to those
complaints, 28,6% of the persons were hospitalized and
the rest were treated on an outpatient basis. 20,7% of
nurses were on a sick leave for up to 10 days and 8%
of nurses were in long-term sick leave. The percentage
of nurses with musculoskeletal diseases diagnosed by
a doctor are 29,3% (<45 years — 23,1%; >45 years —
33%). The musculoskeletal diseases are of the highest
frequency for the back and low back, followed by those
in the neck and upper back (Table 1).
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Ta6n. 1. JuaeHocmuyupaHu om fiekap MyCKYTHO-CKENemHu
3abornsieaHus1 npu MedUUUHCKU cecmpu, pabomewu 8
Xupypeu4Hu omdeneHusi Ha 6bonHuyu

[AvarHocTMuMpaHu OT IeKap MYCKY/HO-CKeneTHu 3abons-
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[Ipu numara Ha BB3pacT Hax 45 T. yecToTaTa Ha TIOCTABEHU
OT JIeKap JUarHO3M € M0-BHCOKA 3a JIOJHATA YacT Ha I'bpbda
n kpbera (18,7% cpemy 13,6% mpu mo-mimaguTe MEINUIINH-
CKHM CECTPH) U LIMiHA 00JIacT ¥ rOpHA YacT Ha repoa (16,5%
cpemry 10,2% mpu mo-mmaguTe MEAMIHUHCKH CECTPH), KATO
pasiuKaTa He € 3HaIMMa.

VYcnoBusita Ha TpyJ ca 100pW 3a MO-ToJisiMara 4acT OT aH-
KeTUpaHUTE JIUIA, KaTo caMo 8 MeauuHcku cectpu (5,1%)
cuurat, 4e paborar B jowu ycioBus. Paboremure B J10-
Opu ycJoBHs Ha TPYJ MMaT MO-HUCBHK oOu[ Opoil Ha Myc-
KYJIHO-CKEJICTHH OIUIAaKBaHMs, B CpaBHEHHE ¢ paboTeuu
[P TO-JIOIIM YCJIOBHS, KaTO Ta3W 3aBHCHMMOCT € 3HaYMMa
(F=4,720; p=0,004). Pabora B ne¢uuut Ha Bpeme U IpHU He-
pPaBHOMEPHO pa3lpe/eieHne Ha padOTHOTO HaTOBapBaHe ca
CBHITBTCTBAHHU OT yBEJINYEHA YECTOTA Ha MYCKYJTHO-CKEJICTHH
omtakBanus (Taou. 2).

Tabn. 2. Xapakmepucmuku Ha deliHocmma u obu, 6pol
MYCKYIIHO-CKEemHU OryiakeaHus rnpu MeoOuyuHCKU
cecmpu, pabomeuwju 8 XupypauyHu omoeneHus 8
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Table 1. Musculoskeletal disorders diagnosed by a
doctor in nurses working in surgery units of

hospitals
Diagnosed by a doctor musculoskeletal diseases in
nurses
5 S
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(13,8%) | (16,4%) | (5,9%) | (5,9%) |(2,6%) | (2%)

In people over the age of 45 years, the frequency of
diagnoses made by a doctor is higher for the back and
low back (18.7% compared to 13.6% in younger nurses)
and the cervical area and the upper back (16.5% vs. 10.2%
in younger nurses), the difference not being significant.

Working conditions are good for the majority of
respondents and only 8 nurses (5,1%) considered to be
working under poor conditions. The persons working
under good working conditions have a lower total number
of musculoskeletal complaints than those working
under worse conditions and the difference is significant
(F=4,720; p=0,004). Working under time pressure and
uneven distribution of the workload is accompanied by
a higher frequency of musculoskeletal complaints (Table
2).

Table 2. Characteristics of the activity and total number
of musculoskeletal complaints in nurses working
in surgery wards of hospitals

6onHuyu —
Characteristics of the Rel. Musculo- F P
XapaKTepucTMKM Ha OTH. | Myckyn- F P activity shar | skeletal
AeliHocTTa Aan | Ho-cKe- (n, %) com-
(n, %) | netHm plaints
onnaksa- (TX£SD)
HUA
(X+SD)
Work No 10 3,10+ 2,124 1 0,123
Pabotas | He 10 3,10+1,85 | 2,124 [ 0,123 under time (7.1) 185
feduumnt (7,1)
Ha Bpeme pressure Some- 93 3,95+
MoHAkora | 93 3,95+ 2,37 times (66,4) 2,37
(66,4)
Always |37 4,62+2,12
BUHAru 37 4,62+2,12 (26,4)
(26,4)
Hepas- He 41 3,40+2,12 | 5,977 | 0,003 Uneven No 41 3,40 ¢ 5,977 | 0,003
HOMepHO (27,3) load (27,3) 2,12
- distribution
PasMPEAE™ | . akora | 75 (50) |[3,93+2,26 Some- | 75(50) 3,93+
NleHne Ha at work .
times 2,26
HaToBapBa- | BUHArm 34 518 +2,41
HEeTo npu (22,7) Always | 34 5,18 +2,41
pabota (22,7)
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Pa6omHu no3u u pabomHu 08uXXeHusi

Ta6n. 3. MyckynHo-ckernem+u onnakeaHusi (obw, 6pod) rnpu
HeydobHuU pabomHu rno3u u paboma ¢ HagexdaHe,
u3susaHe U rpomsaaHe npu MedUUUHCKU cecmpu,
pabomeuwu 8 xupypauyHu omoeneHusi Ha 6onHuyu

Working postures and work movements

OCCUPATIONAL HEALTH

Table 3. Musculoskeletal complaints (total number)
in awkward working postures and work with
bending, twisting and stretching in nurses working
in surgery wards of hospitals

Pa6oTHu Yecto- | OTH. aan | Myckyn- F P Working Fre- Rel. shar | Musculo- F P
nosu n TaHa (n, %) HO-CKe- postures | quency [ (n, %) | skeletal
pa6botHu | pa6ota NETHN and work | of work EOT
ABUXe- °“‘:$I';Ba‘ T plaints
+SD
HUA (XSD) ments (o )
Pabotas | He 22(14,8) | 3,45+2,10 |2,233 | 0,019 Work in No 22(14,8) |3,45+2,10 |2,233 | 0,019
HeyaobHu awkward _ N
paboTHM MoHs- 61 (40,9) | 3,48+2,33 working Some- | 61(40,9) | 3,48+2,33
Kora times
nosu postures
YecTo 39(26,2) | 4,85+2,31 Often 39 (26,2) 4,85+2,31
BuHaru 27 (18,1) | 5,37+2,34 Always | 27 (18,1) 5,37+2,34
Pabotac | He 28(18,8) | 3,32+1,84 |2,631 | 0,006 Work with | No 28 (18,8) |3,32¢1,84 |2,631 |0,006
- bending,
:gzee’*‘ Mowa- | 42(28,2) |3,14+2,13 twistmg Some- |[42(28,2) |3,14+2,13
nsgusane <O and times
nnpota- | Yecto 37 (24,8) | 4,46+1,93 stretching | Often 37 (24,8) 4,46+1,93
raHe
BuHarun 42 (28,2) |5,38+2,50 Always | 42 (28,2) 5,38+2,50

Ta6n. 4. MyckynHo-ckenemHu onjiakeaHusi 8 obrracmma
Ha epama, pameHe, epbb U Kpbcm rpu paboma ¢

Hagex0aHe, u3gugaHe U rnpomsizaHe rnpu MedOUUUHCKU

cecmpu, pabomeuwju 8 xupypaudHu omoerneHusi 8

6onHuyu
O6nactu Ha YecrtoTa MyckynHo- F P
TANOTO Ha pa6oTa CKenleTHH
onaKBaHMUA
(n, %)

BpaTt He 11 (12,4) 6,250 |0,001
MoHAkora 19 (21,3)
YecTo 30 (33,7)
BuHaru 29 (32,6)

PameHe He 11 (14,3) 4,226 (0,007
MoHskora 15 (19,5)
YecTo 22 (28.6)
BuHaru 13 (18.1)

Mpbb He 18 (17.5) 2,959 ]0,034
MoHAKora 23 (22.3)
YecTo 27 (26.2)
BuHaru 35 (34)

KpbeT He 17 (15.7) 2,972 ]0,034
MoHakora 26 (24.1)
YecTo 29 (26.9)
BuHaru 36 (33.3)

Table 4. Musculoskeletal complaints in the cervical

area, the shoulders, back and low back when
working with bending, twisting and stretching
in nurses operating in surgery wards of

hospitals
Body Frequency | Musculo- F P
areas of work | skeletal
coplaints
(n, %)
Neck No 11(12,4) |6,250 |0,001
Sometimes 19 (21,3)
Often 30(33,7)
Always 29 (32,6)
Shoulders | No 11 (14,3) |4,226 |0,007
Sometimes 15 (19,5)
Often 22 (28.6)
Always 13 (18.1)
Back No 18 (17.5) |[2,959 0,034
Sometimes 23(22.3)
Often 27 (26.2)
Always 35 (34)
Low back |No 17 (15.7) |2,972 |0,034
Sometimes 26 (24.1)
Often 29 (26.9)
Always 36 (33.3)
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Ta6bn. 5. BrnusiHue Ha pabomHu no3u U xapakmepucmuku
Ha deliHocmma ebpXy Yecmomama Ha MyCKYIIHO-
CKernlemHu oriakeaHusi npu MeoduyUuHCKU cecmpu,
pabomeuwu 8 xupypaudHu omoeneHusi Ha bonHuyu

OCCUPATIONAL HEALTH

Table. 5. Influence of the working postures and the
characteristics of work on the frequency of
musculoskeletal complaints in nurses working in
surgery wards of hospitals

NMPOMEH/NTUBU VARIABLES
3asucumm MpeagukTopun B t P Predictors B t P

MycCKynHO- PaboTa c HaBeX- 0,352 4,191 0,000 Musculo- Work with 0,352 | 4,191 | 0,000
CKeNeTHU naHe, U3BMBaHe skeletal bending, twisting
onnakBaHWA | M NpoTAraHe complaints | and stretching

HepaBHomepHO 0,245 2,919 0,004 Uneven load 0,245 | 2,919 | 0,004

pasnpeaeneHune distribution at

Ha paboTaTa work

r2=21% F=15,275 p=0,000 r2=21% F=15,275 p=0,000

JlaHHUTE OT PErpecCUOHHMS aHAJIU3 MOKa3BaT, 4e PabOTHU-
TC NBIDKCHUs (HABCXKJAHE, M3BMBAaHE M TPOTATaHE) U He-
PaBHOMEPHOTO pas3lpesaeieHrue Ha pabOTHOTO HaTOBapBaHE
ca MPEeANKTOPH Ha MYCKYJHO-CKEJIETHUTE OMJIaKBaHUs MPU
CTAaTUCTUYECKA JIOCTOBEPHOCT Ha Mojeina (Taou. 5). Mogenst
BKJIIOYBA BB3PACT, TPYJOB CTaXK, XapaKTEPUCTUKU Ha Jeil-
HOCTTa, YCIIOBHS Ha TPy, paOOTHU MO3K U PAaOOTHU JIBUXKE-
HUSL.

OBCBHXOAHE

YcTaHOBEHA € BHCOKA YECTOTAa HA MYCKYJIHO-CKEJIETHHU OIl-
JIAKBaHUs TPU MEIULUHCKU CECTPU B XHUPYPrHYHU OTHEIe-
HUS B OOJTHUIM, KOETO € B ChIVIacHe C APYTH mpoyuBanus (11,
13, 21). Haii-Bucoka e yecrtorara Ha OIUTaKBaHHsTa B 00Jiac-
TTa Ha KPBCTa, I'bpOa 1 Bpara. OOmusT Opoit MyCKyJIHO-CKe-
JICTHH OTUIAKBAHUS € TI0-BHCOK IPH JINLATa Haj 45-ToquIHa
BB3pacT, KaTo pa3juKara He ¢ 3Hauyuma. Hammre pesynra-
TH NOKa3BaT [MOBHIIEHA YECTOTA Ha OIUIAKBaHMS B o0iacTra
Ha BpaTa, paMEHETe M KPBCTa MPH MO-MJIAJN MEIUITHCKH
cectpu (nox 45 1.). Hsixon aBTOpH CBBP3BAT MOOOHM JTAaHHH
C IMPOIYCKU B 00y4EHHETO 3a TEXHUKH Ha 0€3011aCHOCT MpH
MOBAWTAHE, TOAIBP)KAHE W MPEMECTBAHE HA MAIMEHT IPH
MEPCOHAN C MK TPYAOB CTaX M MOBUIIEHO BIMSHUE Ha
TICUXOCOIMANIHA (PAaKTOPH U CTPEC Ha pabOTHOTO MSCTO MPH
no-mutaau guna (22, 23, 24). 3HauynTenHa 4acT OT MEUIIMH-
CKUTE CECTPU UMAT 3aTPYJHEHHUS C €KEIHEBHUTE JEHHOCTH,
CBBP3aHO C MYCKYJIHO-CKEJIETHH OIUIAKBAHMSI U Ca MOTHPCH-
JY METUIIMHCKA TOMOI Mpe3 HocyieHaTa roauHa. [omsma
9acT OT 3a00JIsBaHUSI HA MYCKYJITHO-CKEJIETHaTa CHCTEMa ca
CBBP3aHU C HaJM4KMe Ha 0OJIKa M/MIIM OrpaHHYCHA TTOJ(BUXK-
HocT. Te Morar j1a ce mpeBbpHAT B XPOHUYHHM H Jia ce 0doc-
TPAT NeproanYIHO. HammTe naHHM MOKa3BaT, ye JIeYeHHE 3a
3a00JIsIBaHUSI HA MYCKYJIHO-CKEJIETHAaTa cUcTeMa (1pe3 pas-
JUYHH IEPHOJH WIM MHOTOKPATHO) ca roiydasain 59,6% ot
MEIUIITHCKUTE CECTPH.

JluarHocTHIMpaHNUTE OT Jekap 3a0o0JsBaHMs ca B ChOTBET-
CTBHE Ha YCTAHOBEHHWTE MYCKYJIHO-CKEJICTHHM OIUIAKBaHUSI.
JlnarHosute 3a OonKa B J0JIHATA YacT Ha I'bp0da W KpbCTa U
Oosika, IBUXKEIA Ce OT I'bpda KbM Kpaka ca MO-Y4eCTH MPH
MO-BH3PACTHHUTE JIMIA, KOSTO ChOTBETCTBA HA HAIHU W JPY-
ru gaueu (10, 22). [lo-Bucokara BB3pacT Ha pabOTEIIUTE €
CBBp3aHa C HaMaJsIBAHE HA MYCKYJIHATa CHJIA U IPOMEHH B
cTpykTypata Ha ThKanute (6). [locnexcTBusTa ca moBumieHa
4eCTOTa HAa MYCKYJHO-CKEJICTHH YBPEXJaHHs, HAl-4eCTO B
obnacTTa Ha r'bpOa M KPHCTA, KAKTO U B KPAHHULIUTE.

The data from the regression analysis show that the
work movements (bending, twisting and stretching) and
the uneven distribution of the workload are predictors
of musculoskeletal complaints with statistical reliability
of the model (Table 5). The model includes age, length
of service, characteristics of the activity, working
conditions, working postures and work movements.

DISCUSSION

High incidence of musculoskeletal complaints has
been established in nurses working in surgery wards
of hospitals, which is consistent with other studies
(11, 13, 21). The highest is the frequency of complaints
in the area of the low back, back and neck. The total
number of musculoskeletal complaints is higher in
persons over 45 years of age, the difference not being
significant. Our results show an increased incidence of
complaints in the cervical area, shoulders and low back
in younger nurses (below 45). Some authors link such
findings to gaps in the training in safety techniques for
patient lifting, support, and transfer in case of staff with
little experience and increased impact of psychosocial
factors and workplace stress in younger individuals (22,
23, 24). A big part of nurses have difficulties with the
daily activities related to musculoskeletal complaints
and have sought medical attention in the last year. A
large number of the diseases of the musculoskeletal
system are connected with the presence of pain and/or
limited mobility. They can become chronic and worsen
periodically. Our data show that 59.6% of all nurses
received treatment for diseases of the musculoskeletal
system (at different periods or repeatedly).

The diseases diagnosed by a doctor are consistent with
the established musculoskeletal complaints. Diagnoses
of back and low back and back-to-leg pain are more
common in the elderly, which is consistent with our and
other authors’ data (10, 22). The older age of workers
is associated with a decrease in muscle strength and
changes in tissue structure (6). The consequences are an
increased incidence of musculoskeletal disorders, most
often in the back and low back, as well as in the limbs.
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TPYOOBA MEOVLMHA

YcnoBusiTa Ha TPyl MOBIUSBAT 3HAYMMO YECTOTATa Ha MYC-
KYJIHO-CKEJISTHH OIUIAKBAaHUs, KaTO JIOOpUTE YCIOBHUS Ha
TPY/ CE CBBP3BAT C HAMaJICH PUCK 32 MYCKYJITHO-CKEJIeTHaTa
cucrema. Hammnrte naHHM mMokas3Bar Mo-100pu CyOEKTHBHO
OLICHCHH YCIIOBUS Ha TPYH B CPABHEHHE C PYTO MPOYYBAHE Y
Hac (25). B xupypruunu otaeneHus ce paboTu mpu Aepunt
Ha BpeMe ¥ HEPAaBHOMEPHO paslpelelicHHe Ha HaTOBapBaHe-
TO, KOCTO € IPEIUKTOP Ha YECTOTaTa Ha MYCKYJTHO-CKEJIETHH
orutakBaHus. [Ipy Te3n ycloBus ce HaMaIsiBa Bb3MOXKHOCTTA
3a TIEPUOIUYHH MOYMBKHU IIPH paboTa U ce yBelauyaBa Ipo-
JBJDKUTETHOCTTa HA MEPHOJUTE ChC 3a€MaHe Ha HEYJIO0OHHU
pabotHu mo3u (3, 26, 27, 28). Paborata ¢ HaBe)KIaHe, U3-
BUBAHE M MPOTATaHe € MPEAUKTOP Ha YecTOoTaTa Ha MYCKYJI-
HO-CKEJICTHH OIUIAKBAaHUSl MPH XUPYPrUYHHU MEAMLIUHCKH
cectpu. Te3n pabOTHU IBMKEHUS M 3aeMaHe Ha HEYJ00HU pa-
0OOTHM 103U Ca pas3NpOCTPAaHEHH IPHU I0JaraHe Ha I'PHKH 3a
MALUCHTA U CE CBBP3BAT C MOBHUILIECH PUCK OT MYCKYJIHO-CKe-
netHU yBpexaanus (1, 5, 16, 20).

3AKINIOYEHUE

JleliHOCTTa Ha MEAUIMHCKUTE CECTPU B XUPYPrUUHU OTAE-
JIeHWs B OOJTHUIIM € CBBbp3aHa ChC 3HAUUTEITHO HAIIPEKCHHE
npu pabota. Bricoka e uecToTara Ha MYCKYJIHO-CKEJICTHHU OII-
JIAKBaHUS U MOTHPCEHATa JieKapcka MOMOIIl, CBbp3aHa C TSX.
[Iupoko e pa3npocTpaHeHa MpoAbJKUTETHATA paboTa Mpas,
HEYJO0O0HU pabOTHHM MMO3U U paboTa ¢ HABEXKIAHE U U3BUBAHE
Ha Ts70T0. [TonoOpsiBaHe Ha yCIOBUSITA HA TPY U OpraHu3a-
[UsITa Ha paOOTHUS MPOIEC € BaXKHA MAPKA 32 OCUTYPSIBAHE
Ha 0€30IacHU ¥ 3PABOCIIOBHH YCJIOBHS Ha TPY/ U OMa3BaHEe
Ha 37PaBETO Ha XUPYPTUYHUTE MECIUIIUMHCKH CECTPH, pabo-
TEIIU B OOJHUIIH.
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VICKYCWS

NEKAPAT KATO NMPOCBETUTEN
B LEHTPANMHA U 3ATNTAOHA
EBPOIA NPE3
XV-XVII BEK

Junana PanresioBa, EMmua Jlopocuen, bopuc Maanenos,
CgertociaB Ci1aBkoB

YMEBAJICM ,,H 1. ITupozog” — EAJ]

PE3IOME

Kaxea e 6una xynmypnama ounamuxa na Eepona medcoy
kpas na CpedHnosexosuemo u nauaiomo na Modepnocm-
ma, wo ce omuacs do nexapume? Ilpedu ecuuxo npoyec Ha
npoceemumencmeo. Tasu cmamus odpvwya GHUMAHUE HA
Pa3IudHUme UM POaU U HA y4acmuemo um 6 opyau oonacmiu
Ha HayyHus scusom. Ts noxaszea aexaps Kamo nocpeoHux Ha
SHAHUETNO MeXHcOy pa3IudHume cioese Ha 00Wecmeomo u
sHauum unmenexmyaney. Pasenedano e snavenuemo u pas-
HOOOpa3uemo Ha Oelinocmume HA J1eKAPs KAmMo UCMOPUK,
CLEEMHUK HA NOAUMUYYU, NBINEUECTNBEHUK, Cb30ame HA UH-
cmpymenmu. Tou ce omkpuga kamo yuen 8 mamemamuxamd,
acmponomusma unu rumepamypama. Heeoeuam exsucmen-
YuaneHn npoekm e C8bP3aH ¢ HCUBOMA OMEb0 MeOUYUHAMA U
HAMA CoMHEHUe, Ye MOl e Peanu3upan no uHmepeceH u 6e3-
CNOPHO yCheuieH HauuH.

KurouoBu nymu: IIpocseturenctso, nexap, Llen-
TpasHa u 3anaaHa EBpona, Panna mogepHocT

BbBEOEHUE

Korarto roBopuM 3a mpoCBETUTEICTBO HE MOXKE JIa HE MOIa/I-
HEM B HAYYHUS JUCKYPC HA KYJITYPOJIOTUATA, KbAETO MHOTO
pa3IMYHU TPAAUIIMU KaTO Te3U Ha GHI0codusi, aHTPOIIOJIO-
rus, COLUOJIOrUd, IMOJUTOJIOTrUsA, UCTOPHA, ICUXOJIOTUA CE
CMECBAT U TO3BOJISIBAT IMUPOK aHanu3. [I[poyyBaHeTo Ha Jie-
Kaps B pojATa My Ha MEJUATOP HA KyJITYPHUTE IPOMEHHU T'O
pasmoinara W3BbH MEIMIINHATA, 3aHINMaBa Ce ¢ ICHHOCTH TI0
KHHUTOIIEYaTaHe, My0OJnKyBaHe Ha HU3CJIEABAHKS, aBTOPCTBO
Ha TPYJOBE, KOUTO HE Ca CBHP3aHH C HeroBara nmpogecusi.

JlekapsT e mpeacTaBeH KaTo HOCUTEI Ha HOBOTO U (pakTop 3a
CTPYKTYypHpaHETO Ha Tpaguiuu. Toll Biusie BbpXY Ch3/1aBa-
HETO Ha €/{HA HOBAa CpeJja Ha 3HAHUA. YIPAKHIBA Pa3IMuHU
WHTEJICKTYaJIHU POJIM - HA MaTeMaTUK, aCTPOHOM, aBTOp Ha
UCTOPUYECKH KHUTH U SHIIUKJIIONIeIUH, Ch3/1aTell Ha OnbIIHo-
TEKH, JKyPHAJIHCT.

[To oTHOmEHNE Ha M300pa HAa TO3U TeorpadCKu PETHOH, TOH
CTaBa MOAXOISAIL, ThI KaTO MMa 00K (HaKTH HA UBHIN3A-
[UsITa/Ha4MHa Ha )KUBOT, CBBP3aHH C POLIECUTE Ha KOJIOHH-
3alUATa U nagaHeTo Ha KOHCTaHTHHOION, KOUTO BOISAT IO
0o0OMeH Ha KyJITYPHH BIUSHUS U ChCPEJOTOYABAT CHIHOCTTA
Ha eJlHa HOBa HcTopHs Ha uaente. Toect, 3agaieHa € TUHAMU-
KaTa, KOSITO THPCUM B MUCIICHETO, KOETO yIIPaBIIsiBa HCTOPH-
YECKUTE MMPOLECH M y4acTBa B Ch3AaBAaHETO HA HOBH CTPYK-

DISCUSSION

THE PHYSICIAN AS AN
ENLIGHTENER IN CENTRAL
AND WESTERN EUROPE IN THE
XV-XVII CENTURIES

Diana Rangelova, Emil Dorosiev, Boris Mladenov,
Svetoslav Slavkov

UMHATEM N. I. Pirogov- Sofia

ABSTRACT

What were the cultural dynamics of Europe between the
end of the Middle Ages and the beginning of Modernity
as far as physicians were concerned? Primarily a
process of enlightenment. This article draws attention to
their various roles and their involvement in other areas
of scientific life. It shows the physician as a mediator
of knowledge between different strata of society and a
significant intellectual. The significance and diversity
of the doctor's activities as historian, advisor to
politicians, traveler, and creator of instruments are
examined. He is found as a scholar in mathematics,
astronomy or literature. His existential project has to
do with life beyond medicine, and there is no doubt that
it has been realized in an interesting and undeniably
successful way.

Key words: Enlighetnment, physician, Central
and Western Europe, Early modernity

INTRODUCTION

When we talk about enlightenment we turn to the
scientific discourse of cultural studies, where many
different traditions such as those of philosophy,
anthropology, sociology, political science, history,
psychology mix and allow for a broad analysis. The study
of the physician in his role as mediator of cultural change
locates him outside medicine, engaged in activities of
printing, publishing, and authoring works unrelated to
his profession.

The physician is presented as the bearer of the new and a
factor in structuring traditions. He influences the creation
of a new knowledge environment. He exercises various
intellectual roles - that of mathematician, astronomer,
author of historical books and encyclopaedias, creator of
libraries, journalist.

When it comes to the choice of this geographic region,
it seems appropriate because there are common facts
of civilization/lifestyle associated with the processes
of colonization and the fall of Constantinople, that lead
to an exchange of cultural influences and that helped
focus the essence of a new history of ideas. That is, the
dynamics we are looking for in the thinking that governs
historical processes and participates in the creation
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CKYCUA

TypHHu (opmu Ha obiecTBoTO. PanHaTta ucropust Ha HoBoto
BpEME € ernoxa Ha M'bTEIECTBHS, ThProOBUs, BOGHHO-PEIHUIHU-
03uu KOHGHUKTHU. JIekapsaT ¢ To3u homo viator, KOWTO HOCH
repOMYHOCTTa Ha OTKPHBATEICTBOTO, HE CaMO KaTo NbTe-
LIECTBEHUK, HAUCTHHA HM3KJIIOUUTEIHO MOOMJICH CMEHSUKH
rpaJioBe U MecTara, Ha KOUTO ce 00yuaBa M MPaKTUKYBa, HO
1 KaTo MPEHOCUTEN Ha MHOr000pa3HeTo U Ha €IHO OTBOPEHO
Ch3HAHME 3a OIO3HABAaHE Ha CBETA Ipe3 CETHBHHUS onuT. He-
roBaTa OTJeJIHa UCTOPUS € YacT OT OOLIOTO NPEKUBSIBAHE HA
roJsiMara MCTOPHSL.

[leproapT, KOWTO € OINpENeICH 3a OIMHUCAHUTE MPOLECH,
BKJIIOUBA Kpasi Ha CpegHoBEKOBHETO - XV B. U € BUJISIH HE
KaTo ,,T/bMHU BPeMEHa ’, B KOUTO HayKaTa, B CIIy4asi MEIUIIH-
HaTa, HIMa BB3MOXKHOCT 3a pa3BuTHE. HeManko m3cienoBa-
Tenu BuxaaT CpeHOBEKOBUETO KaTo BpEME, B KOETO TeKaT
M3KJTIOYUTENTHO WHTEPECHHM 3a TPOCIEAsSBaHE MPOIESCH Ha
»paskputus’ u opopMsIHE HAa HOBH HHCTUTYIIMOHAIHU (op-
MU, KaTo MMEHHO TOTaBa Ce Ch3/1aBa YHUBEPCUTETHT' KAKTO
n OonmHHWIATA. YMHUIILJICHO TOBA IIPOYYBAHE € OTPAHUYCHO IO
XVII B. u ipei 00IIECTBEHO-CONUATHUTE U MTOAYEPTAHO I10-
JUTUYECKU MTPOMEHHU, KOUTO HOCH DpeHcKaTa PeBOTIONUS H
kpast Ha [IpocBemeHneTo, He caMo 3aII0TO TPOYYBAHETO MIC
ce MPEeBbpPHE B MPEKOMEPHO 00EMEH 3a aHATU3 MEPHOJ, HO U
3aI0TO MIe BHECE HECTAOMITHOCT W Pa3XBBPISHOCT HA HJICH-
te. ®unocodust Ha X VIII B. 1 mpOCBETUTEICKHUAT aOCOTIOTH-
3BM Ca C IpyTa UCTOPHYECKa TeKeCT. IHTepecHO € Ha4anoTo
U IWHAMHKaTa Ha mpexona mexay CpenHoBekoBueTo U Ho-
BOTO BpeMe, K'BICTO HAMUPAME ,,pa3H000pa3He OT CBETIIHHH
U CCHKU B CIIOXKHATA MOCIIEI0BATETHOCT OT chOuTHs” (1).

HacrosmusT TekeT HaMame 1a 6be Bb3MOXKEH 0e3 BIBXHO-
BEHHETO, TIoposieHo OoT paboTtute Ha Elisa Andreta, Rafael
Mandresi, Nansy Siraisi, 00¢AHHCHH B €IHO TEMATHYHO
nocue, nyonukysano B OpenEdition Journals B ,,JcTropus,
MEIHWIIMHA U 3ApaBe- CIHCAHUE 3a COIHMallHa U KYJITypHa
HWCTOpHUS HAa MEAUWIIMHATA, 3PaBeTO U TAJI0TO” mpe3 2017
. (2). 3amo3HaBaHETO C TEXHHUTE CTATHU JOBEAE IO HJIe-
siTa 1a ce choepe uHOOpMAIMs, KOSTO Ja C€ M3MOJI3Ba B
€IVH KyJITYpPOJIOTHYEH aHAIHN3 HA JIeKaps B Ka4eCTBOTO MY
Ha IIBTYBAIll YOBEK M MHTENEKTyaJel — MeIUaTop Ha 3Ha-
Hus 1 yMmeHnus. OKolo HaganoTo Ha MojepHaTa enoxa uMa
HEMaJIKO CIIOpOBe, A00pe onmucaHu u OOSICHEHW B KHUTATa
Ha npodecopa no xymanutapHu Hayku CtuBbH Tynmun
- ,,Kocmononuc” (1). ABTOpsT Hamupa o0I11a To4Ka, B KOsi-
TO ce 00eqMHSIBAT MOYTH BCHYKH, & MMEHHO C TOsBaTa Ha
OH3U THII MUCJICHE 33 IPUPOIATA M CBETA UPE3 HOBO HAYUYHO,
,,PAllMOHATHO” 00sicHeHne. Hail-oT4eTINBU Te3U MpOolecH
craBat npe3 30-te ronuau Ha XVII B. (1). Bhupeku ToBa,
B Ta3W CTATHs C€ 3al04YBa IPOCIEAsBaHE OMIe OT Kpas Ha
CpeHOBEKOBHETO KaTO A0OPO HAYaI0 HA TPOMEHUTE B UH-
TEJEKTYaJIHOTO BiIusiHUE Ha Jekaps - X VI B. ToBa gaBa Bb3-
MOJKHOCT 32 OoraT n300p Ha JIMIHOCTH, YUETO HEIIO3HABAHE
WU TPOIMyCKaHe OW HAampaBUIIO UCTOPHUATA 3a KyJITypHATa
nnHamuka Ha EBpona HemooOsicHeHa. ToBa, KOeTO UCTOPH-
HUTE IpUeMaT, ue mpapsat [anuiei 3a pusnukaTa u acCTpOHO-
musita u Pene Jlekapt 3a punocopusita u eNUCTEMUOIOT U SI-

1 [Mbpsama yHusepcumemcka wkona ce cb30asa 6 bonoHs npe3 1156 2., neeumumupaHa
ype3 epamoma Ha umnepamop Ppudpux bapbapoca Authentica habita, Ho Hsikou
ucmopuyu cmsimam, Yye ms npedcmassisiea o-cKopo 8UCLUe IopUOUYECKO yyuuwe, a
nbpeama UCmuUHcKa uHcmumyyusi ce cbadasa 8 lMapux npe3 1200 2.
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of new structural forms of society are set. The early
history of the Modern period is an age of travel, trade
and military-religious conflict. The physician is this
homo viator who carries the heroism of discovery, not
only as a traveler, indeed highly mobile changing cities
and places of training and practice, but also as a carrier
of diversity and of a mind open to knowing the world
through sensory experience. Its individual story is part
of the total experience of the big story.

The period that has been defined for the processes
described includes the end of the Middle Ages, the 15th
century, and is seen not as ,,dark times* in which science,
in this case medicine, has no possibility of development.
Quite a few researchers see the Middle Ages as a time in
which processes of ,discovery® and the shaping of new
institutional forms are extremely interesting to trace,
and it was then that the university* as well as the hospital
was founded. This study is deliberately limited to the
seventeenth century and before the social and distinctly
political changes brought about by the French Revolution
and the end of the Enlightenment, not only because the
study would become too voluminous a period to analyse,
but also because it would introduce instability and
disorderliness of ideas. Eighteenth-century philosophy
and Enlightenment absolutism carry a different historical
weight. Interesting is the beginning and the dynamics of
the transition between the Middle Ages and the Modern
Age, where we find ,,a variety of lights and shadows in
the complex sequence of events* (1).

This text would not have been possible without the
inspiration generated by the works of Elisa Andreta,
Rafael Mandresi, Nancy Siraisi, brought together in a
thematic dossier published in OpenEdition Journals, in
,,History, Medicine and Health- A Journal for the Social
and Cultural History of Medicine, Health and the Body*
in 2017 (2). Familiarity with their articles led to the idea
of gathering information to use in a cultural analysis
of the physician as a traveler and intellectual-mediator
of knowledge and skills. There is no little controversy
surrounding the beginning of the Modern Age, well
described and explained in humanities professor Stephen
Toulmin‘s book, Cosmopolis — The Hidden Agenda of
Modernity. The author finds a common point in which
almost everyone unites , namely with the emergence of
that type of thinking about nature and the world through a
new scientific, ,,rational explanation, seeking credibility
and certainty. These processes became most marked in
the 1730s (1). However, this article begins tracing back to
the late Middle Ages as a good beginning of the changes
in the intellectual influence of the sixteenth-century
physician. This allows for a rich selection of personalities,
and whose ignorance or omission would make the story
of Europe‘s cultural dynamics under-explained. What
historians assume Galileo did for physics and astronomy,
and René Descartes for philosophy and epistemology,

1 The first university school was established in Bologna in 1156, legitimized by
Emperor Frederick Barbarossa’s charter Authentica habita, but some historians
believe it was more of a law school, and the first real institution was established in
Paris in 1200..
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Ta, B MEAHMI[MHATA HE MOXKE JIa CE OChIIEeCTBU 0e3 AMOpoas
[Tape, [Tapanens, Aunpe Becau.

Kynmypama u nuyHocmma unu Kynmypama u
Jlekapsim Kkamo Jlu4HoCm

JKuBOTHT Ha HOBEK HE € aDCTPAKTHO BIIa/IECHE HA BPEMETO U
pOCTPaHCTBOTO. TOH MpeacTaBisiBa Nopeaula OT KOHKPET-
HU JICHCTBHSI, OTBOPEHHU B PA3JIMYHA CTENEH KbM OBICIIETO,
C LeJ Jla ce Jajie ONpPEeNeH CMUCHI Ha CHIIECTBYBAHETO.
VcmaHcKuST MUCTUTEN B KynTyposor Xoce Oprera-u-l'acer
BHK/Ia )KMBOTA HA YOBEKA KaTO EK3UCTEHIMAJICH NPOEKT, B
KOHMTO ca chOpaHM HIEUTEe MYy U KOHTO MOXKE 1a OB/ie aBTEH-
THYCH U HEaBTCHTHYCH (IPUMeEp C eceTo ,,IbpceHe Ha ['boTe
oTtBBTpe” I'pOTE TIpeaBa cebe cu Kato ctaBa MUHUCTHP) (3).
Toil € HEroBOTO NpuU3BaHUE. B TO3M CMUCHII aiu 1€ OCTAHE
BEPEH Ha CBOETO ITPU3BAHNUE U IIIE YCIEE ]a OCHIIECTBHU LIEIH,
OIIM3KH 10 CHIHOCTTA CH, 3aBHCH OT PEAHIIa OOCTOATEIICTBA,
CHUTYaIllH, KOUTO T'0 MOCTABST Ipes N300p - Aa OCTaHE BEPEH
Ha cebe cu mIn Ja ce oTpede oT cebe cu. B romsma crenen
JUYHOCTTA Ha JIEKaps MPe3 TO3H HCTOPUIECKU IEPHO CE MTPO-
SBSIBA YpE3 MHOTOOOpPA3HH MPHIOKEHHUS Ha CIIOCOOHOCTHTE
MY, KOETO B HUKAaKbB CIIly4ail He ,,panmuduimpa” HETOBOTO
mpodeCHOHAIHO TIPU3BaHKE, a HAPOTHB IOKa3Ba MPEANM-
CTBaTa My, IOPOJICHN OT HAUMHA HA O0yYEHUE U OTBOPEHHST
Ype3 MBTYBAHETO MO-JIECEH AOCTBII 10 CBETA M 3HAHUATA MY.
Jlo KakBa CTEIeH ce cOMMKaBaT ChC CBOSA CK3MCTCHIIHMAJICH
MIPOEKT, TIOBJIMSH OT CEMEHHA Cpesa MJIM MHTEIEKTyaIHUTE
KPBroBe, B KOUTO € Ch3/aBall BPB3KH U CIIOJCIISI HHTEPECUTE
cu? ToBa m3cnenBaHe ce ChCPENOTOTABA HIMEHHO BBPXY JeKa-
PAT, KOWTO O CMHCHJIA HA Ka3aHOTO JOTYK € aBTCHTUYIHO U
65130 10 CBOS €K3MCTEHIIMAJICH TIPOEKT, T.€. TOH € yCIEIICH.
3amoTto mpe3 Panaus nepron Ha MogepHOCTTa TO3H THI (HH-
rypa Ha HHTEJIEKTYyaJlel, KOMTO BIMse Ha OOIMIECTBOTO MOXKE
na ObIe HaMEpeH MEeXIy OTIACIHUTE COLHATHHU IIacTOBe/
kiacu. Haif-Ba)xHOTO My pa3mojokeHHe € B cepara Ha 00-
pa30BaHUETO, HE3ABUCHMO JIAJIN TO € AaKaJIEMUYHO, B CpeaTa
Ha YHUBEPCHUTETA, HJIM B CPE/laTa Ha OT/IEITHO OPTaHU3UPaHH
ruann. OCHOBHA HETOBA XapaKTEPHCTUKA €, Ye TOH e Heoo-
XOIIUM 3a APYTHUTE COLMATHM I'pynu. M31sam0 oObpHAT KbM
KyJnTypaTa, cepara B KOSITO TOH 3alUTaBa CBOSI €K3UCTCH-
[IHaJICH ITPOEKT € HE CaMO MEAMIINHATA, & IAJIOCTHUST TyXO-
BEH IIPOIIEC Ha Ch3/laBaHe, Pa3MPOCTPAHEHNE U ChXPAaHECHHUE
Ha [ICHHOCTHUTE Ha HayKaTa M 00pa30BaHUETO. 3aTOBA JICKAPAT
Ha paHHAaTa MOJECPHOCT CE HAMUPA U B JIPyTH CPEIH, Ch3Aa-
BallKM KPUTHYHHU OLEHKH, NMPEJCKa3BalKN ObAeImN pe3yi-
TaTH, IOCTABAMKY ,,JUarHO31” Ha CAMOTO OOIIECTBO, B €IUH
HUCTOPHYECKHU TIEPHOJ Ha ,,0TBOPEHA” HayKa, KOSITO MOXE Ja
0bJIc THIKYBaHA YPE3 HHTEIECKTYATHOTO ChbCTOSIHUE HA OITUTA
1 BHacsHE Ha MOPsIbK upe3 Hero. JlekapsaT npe3 Panuus mo-
JIEPHU3BM € B ITO3UIIMS Ha AKTUBHO YCBOSIBAaHE HA KyJTypaTa.
Toil e npocBeTUTEN.

BeposiTHO 1 mopaau ToBa, ue MeauInHaTa, Kosito npe3 Cpen-
HUTE BEKOBE, KAKTO IMOCOYBa B CBOETO M3cienpane [{ouo bo-
SAJKHUCB, € 6I/lﬂa Hpeﬂ,l/IMHO XOJIMCTHUYHA, a HCIIUAT npouec Ha
JIeYeHHEe € 0 BOJIsITa Ha ,,TbPBUs Jieunten”’, T.e. bor, ydacTt-
BallKM B Ta3W IMHAMHUKA HAa MPOMSHATA, JIEKapsAT 3aroyBa Jia
U3I10J13Ba )lpyF BHUJ] 3HAHHW, KOUTO BOAAT U JJ,pyF BUJ OTHO-
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could not have been accomplished in medicine without
Ambroise Pare, Paracelsus , André Vesal.

Culture and personality or culture and the
doctor as a person

A person‘s life is not an abstract mastery of time and
space. It is a series of concrete actions, open in varying
degrees to the future, in order to give a certain meaning
to existence. The Spanish thinker and cultural theorist
José Ortega y Gasset sees a man's life as an existential
project in which his ideas are gathered and which
can be authentic and inauthentic (an example is the
essay ,,Goethe‘s Search from Within ,,Goethe betrays
himself by becoming a minister) (3). It is his vocation.
In this sense, whether he stays true to his vocation and
succeeds in realizing his goals close to his essence
depends on a number of circumstances, situations that
present him with a choice-to stay true to himself or to
deny himself. To a large extent, the personality of the
doctor in this historical period is manifested through
the manifold applications of his abilities, which by no
means ,falsifies® his professional vocation, but on the
contrary shows the advantages generated by his mode
of training and the easier access to the world and its
knowledge opened up by travel. To what extent did he
converge with his existential project, influenced by his
family environment or the intellectual circles in which
he made connections and shared his interests? This
study focuses precisely on the physician who, in the
sense of what has been said so far, is authentically close
to his existential project, that is, he is successful.For in
the Early Modern period this type of intellectual figure
who influences society can be found between different
social strata/classes. His most important location is in
the sphere of education, whether it is academic, in the
midst of the university, or in the midst of separately
organized guilds. Its main characteristic is that it is
necessary for other social groups. Entirely culture-
oriented, the sphere in which he defends his existential
project is not only medicine, but the whole spiritual
process of creating, disseminating and preserving the
values of science and education. For this, the physician of
early modernity finds himself in other settings, creating
critical assessments, predicting future outcomes,
making ,,diagnoses” of society itself, in a historical
period of ,,open” science that can be interpreted through
the intellectual condition of experience and bringing
order through it. The physician in Early Modernism
was in a position of active assimilation of culture. He
is an enlightener.

Probably also because medicine, which in the Middle
Ages, as Tsocho Boyadzhiev points out in his study, was
mostly holistic, and the whole process of healing was at
the will of the ,.first healer* i.e. God, participating in
this dynamic of change, the doctor began to use another
kind of knowledge, which led to another kind of attitude
towards the patient, who was perceived not as a single
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LIEHUE K'bM MAI[UeHTa, KOWTO OMBa B3I PUEMAaH HE KaTO €/IHO
L[SI0 TSUIO, HOCEIIO Haka3zaHueTo Ha rpexa (4). OtaenHure
OpraHy UMaT 3HauY€HHUE U C TOBA CE Pa3leiAT NPUUMHUTE 32
OosiectTa. Hsima xak z1a He OB CIIOMEHATO, Y€ TOUHO Ipe3
TO3U MEPHOJ aHATOMUATA C€ Pa3BUBA U TO - TSJIOTO - MOXKE
Jia O'b/ie MO/JIOKEHO Ha JAMCEKLus, T.e 1a Objae u3ydeHo. bo-
JIecTTa MOXE Jla UMa €CTECTBEHO, SICHO OOSICHEHHE W HEHH
HU3TOYHHK J1a ObJe HIKAKBB (DU3MUCCKU BBHIICH (HAKTOP,
HAYMHBT Ha JKUBOT, KJIUMAT, XpaHa, mpodecus. Pa3dupa
ce, boxkecTBeHOTO ydacTue B Jie4eOHMS MPOIEC HEe M34e3Ba
¢ Marugdecka mpwuka. Ilpomecure Ha panuoHanu3anus Ha
3HaHMETO M HAyKHUTe ca 0aBHU U IPE3 CIIABAIIUTE BEKOBE
II1e UMa MEePHON Ha Pa3IMYHO BIMSHHUE HA IIbPKBATa BBPXY
0OIIEeCTBEHHSI U HAY4EH JKUBOT. Bcekn eqUH OT MMEHUTHUTE
JIMYHOCTH, KOUTO III€ CTIOMEHEM B TO3U TEKCT U MHOTO, KOH-
TO IIle IPOIYCHEM, € BsIpBaJl, ue bor mpoasikaBa fa JeKyBa
ype3 HeroBuTe yMeHus. Ho cBpbxecTecTBEHOTO, TAHHCTBEHO
ydacTHe MMa Hy’KJa OT MOATOTBEHOCT Ha 3€MHUTE U TJICH-
HUTE cH U3BBbpIIMTeNU. Hocutenure Ha MpaBoOTO Ja JIEKyBaT
MoraT Jia MOApPEIAT YHHBEpca ¢ HaMecaTa Ha JIOTHKaTa Ha
TouHuTe Hayku. He e ciayyaliHO, 4e MHOro OT JieKapuTe ca
M3y4aBajiy U IpenojaBaIl MaTeMaTHKa, 3aHMMaBaJlH ca ce ¢
ACTPOHOMHMSI, U3/1aBAJIM Ca TPAKTATH, TOCBETEHU Ha T€3HU Ha-
YKH, OTI0O3HABAJIM ca CBETa Ype3 KapTorpadupaHeTo U Ch3Jia-
BaHETO HA HHCTPYMEHTH, KOUTO Ca ,,pa3MarbocBajin’” Oeaure
MIPOCTPAHCTBA HA J0cera Hermo3Hature 3emMu . Hsakon ot ax
ca Ownn npusitenu Ha Hukonait KonepHuk, apyru ca 6uiu B
onu3kus Kpbr Ha Jleonapno na Bunuu. EnquHoMunieHunu u
OyHTapH, cbOpaHH B sIIPOTO HA KYJITYpHATa AMHAMUKA, I1PO-
THUYAIIA IPe3 eTHO Pa3LINpeHo oOpa3oBaHue.

[Ipe3 mppBaTa mooBuHa Ha X1I B. TeonorsT u grrocod Xyro
ot Cen Bukrop npn6asst KbM pa3ieiIeHueTo Ha CBOOOJHUTE
M3KYCTBa Ha TPUBHYM (IpaMaTHKa, PETOPHKA, THAJICKTUKA/
JIOTMKA) ¥ Ha KBAaJpUBUYM (APUTMETHKA, TEOMETPHsI, aCTPO-
HOMHUS C aCTPOJIOTHS, My3HKa), T.Hap ,,MEXaHUYECKU H3KY-
cTBA”: 3eMejelNne, ThKaueCTBO, OPBKEHHO M3KYCTBO, KOpa-
OorulaBaHe, MeqUIMHA, Tearbp. Hammupame menuiuHara B
3aHAATUTE B OTAENHa Kateropus. Ch3JaBaHETO Ha IIBPBUTE
YHUBEPCUTETH, II'BPBUTE HIKOIHM W (aKydTeTH, MIe S Ipe-
BBpHAT B AMCHUIUIMHA C HApacTBamlo 3HaueHue — CayepHo
u Monnenue, [Tapux u bonons. Taka ce moarorsst mouBara
Ha €JHO M0-Pa3JInYHO 00pa3oBaHKE, B UUATO CPE/a JIEKapsT
Ha TOBa IIPEXO/IHO BpeMe M OOEKT Ha HAIIeTO M3ydyaBaHe, I1I1e
nuMa JIOCTBII 10 €HO MO-CBETCKO JIyXOBHO IPOCTPAHCTBO H
T0-CBOOOIHU OT aBTOPHUTETH ,,HTPH HA yma ~ (5).

Jlekapsim u kHu2zou3zdaeaHemo

JlekapsT mBTYBa, y4HM, MHTEPIPETHPA, THPCH, ydacTBa B
pa3IMYHM IeHHOCTH M3BBH MeaunuHaTa. Ilo cuiarta Ha 1o-
BEPECHUTE CH OTHOMLICHUS C YIPABISBALINTE YECTO My OMBAT
BB3JIAaTaHW MHCHH, W3BBH NMPO(ecHOHAIHNTE My OOBBp3a-
HOCTH KaTO NMPATEHUK B HOBOOTKPHUTH 3€MHU, HOIUTHUYECKH
CBHBETHHK, YJaCTHUK B KOHKJIABUTE, KOUTO M30MPAT Marnunre.
JlekapsT yyacTBa M B €[JHa ICHHOCT, KOSTO MMa BayKHO 3HaUe-
HUE 33 IPOTHYAHE Ha MOJIEPHUTE TIPOLIECH B HAyKaTa — KHU-
ronevyaTaHeTo.

DISCUSSION

body bearing the penalty of sin (4). The individual bodies
matter and with that the causes of disease are separated.
It cannot be omitted to mention that it is during this
period that anatomy develops and it - the body - can
be dissected, i.e. studied. Disease may have a natural,
clear explanation and its source may be some physical
external factor, the way of life, climate, food, occupation.
Of course Divine involvement in the healing process
does not disappear with a magic wand. The processes of
rationalization of knowledge and sciences are slow and
in the coming centuries there will be a period of varying
influence of the church on social and scientific life. Every
one of the eminent persons we shall mention in this text,
and many whom we shall omit, has believed that God
continues to heal through his skill. But supernatural,
mysterious involvement needs the preparedness of
its earthly and mortal perpetrators. The bearers of the
right to heal can order the universe with the intervention
of the logic of exact sciences. It is no coincidence that
many physicians have studied and taught mathematics,
dabbled in astronomy, published treatises devoted to
these sciences, explored the world through mapping and
the creation of instruments that ,,unmapped* the white
spaces of hitherto unknown lands . Some of them were
friends of Nicolaus Copernicus, others were in the inner
circle of Leonardo da Vinci. Like-minded and rebellious
people gathered at the core of the cultural dynamics
flowing through an extended education.

In the first half of the twelfth century, the theologian and
philosopher Hugo of Saint Victor added to the division
of the liberal arts into the trivium (grammar, rhetoric,
dialectics/logic) and the quadrivium (arithmetic,
geometry , astronomy with astrology, music) the so-called
,mechanical arts® : agriculture, weaving, weaponry,
navigation, medicine, theatre (4). We find medicine in
the crafts, in a separate category, to which less attention
is paid. It is only at the end of the Middle Ages, together
with the creation of the first universities, that the first
schools and faculties will appear and will make it a
separate, important discipline - Salerno and Montpellier,
Paris and Bologna. Thus the ground is being prepared
for a different education, in the environment of which the
physician of this transitional time, and the object of our
study, will have access to a more secular spiritual space
and have more free authority ,,mind games® (5).

The doctor and book publishing

The doctor travels, learns, interprets, searches,
participates in various activities outside medicine. By
virtue of his fiduciary relationship with the government,
he was often assigned missions outside his professional
commitments as an envoy to newly discovered lands,
a political advisor, a participant in the conclaves that
elected popes. The doctor is also involved in an activity
that is important for the progress of modern processes in
science - printing.
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B cBosita cratus,,Les savants chez I’ imprimeur. Les medecins
et I’ entreprise editoriale de Christophe Plantin au XVI — e
siecle” Padaen Mannpecu pasriex/a HoapoOHO y4acTHETO
Ha jekapure B atenueto Ha Kpuctod Ilnanten (Christophe
Plantin), u3BecteH neuyarap ot 15 B., koiTo paboTu B AHTBEp-
neH, Mcnancka Hunepnanaus (6). Heropara neyarHuna cb-
mecTByBa Tpu Beka. Cropes mpoydBaHHUsATa Ha MaHJpecu
JICKapUTE OT Kpbra Ha IInanren JaBaT II'bT HA U31aBAHETO HE
CaMO Ha MCJIMIITUHCKHU KHUTH, HO U HA TaKHBa, IIOCBCTCHHU Ha
kKocMmorpadusTa, KapTorpadusiTa, MaTeMaTUKaTa, 0 CTEICH,
B KOATO HU IMO3BOJIABAT a OTACINM HAKOJIKO MHTECPCCHU (l)I/l'
rypu: Ha yekaps mareMatuk oT X VI B. Illapn npo 1’Exitro3,
Y4acT OT OJHM3KOTO MHTEICKTYyalHO OOKpBKkeHue Ha [lmaH-
teH; Ha Cornelius Gemma cun Ha Reiner Gemma Frisius u
npodecop no meauinHa B JIyBeH, KOHTO oTmeyaTBa CBOUTE
JBe ocHOBHHU TBOpOM nipu [Inanten — De arte cyclognomica
npe3 1569 r. u De naturae divinis characterismis npe3 1575
r. Kakto moackasBar U caMUTe HAWMEHOBAHHUS HA IOCOYE-
HUTC TBOp6I/l, T€ CbAbPKAT 3HAHUSA, CBbP3aHU C HAYKHU KATO
aCTPOHOMMS, peaurusl, acrposnorus. IIspsara kHura Ha Jpyr
HU3TBKHAT JICKap C MOJUTUYCCKHU IMO3UIHUH B JBOpA Ha AB-
crpo-YHrapckara umiepus - Rembert Dodoens e cbiio He-
MenunuHcka auteparypa — Cosmographica in astronomiam
et geographiam isagoge 1548, mybnukyBana mpu Jan van
der Loe. Ciiex cMBbpTTa Ha NOCIEIHUS HErOB MleyaTap cTaBa
[TnanTen. Karo mbpBa HeroBa TBOpOa TOM OTIICUaTBa CHOpa-
HU 3HaHUS BBPXY edekra u cBoiicTBaTa Ha 0000BU KYJITYpH,
3eJICHYYIIH, BOAHUTE pacTeHus “Frumentorium, leguminum,
palustrium et aquatilium herbarum (6).

3HaYUM MEIUK H eIHCTONAPEH aBTOP, YUATO KOPECIIOHICH-
LMs MMa BHUCOKa JinTeparypHa croifHoct, € ['u [laren/Gui
Patin (1601-1672) (7). Toit nume Ha (QpPEHCKH U JATUHCKH
€3UK JI0 MHOT'O M3BECTHH JIMYHOCTHU OT eIoxara. 3a KauecT-
BaTa My Ha JIeKap MO)Ke Jia ce chbMHsiBame. He ca Grectsimm,
a HSIKOHU M3CIEI0BATEIN IO IOCOYBAT KATO BABXHOBEHHUE
Ha Monmep 3a oOpa3a Ha Jmadopuyc B W3BeCTHATa mueca
SMuumuaT O6onen”. bubnuoman, o0cebeH oT uaedTa aa
MpUTEXKaBa BCUYKU OTIEYaTaHW KHHUTH HAa CBOETO BpeMe,
TOW MpHUTEXaBa eHA OT Hail-OoratuTe 4acTHU OMOIMOTE-
ku B [lapmxk. CaTupuk, Ha YMHTO JIEKIMU Ca UABAJIH TbI-
nu. [TucmaTa My ca HalMCaHW B XyMOPUCTHYCH CTHUII, C JICK
M3Ka3, KOWTo 3abaBisBa 0e3 3aTpyqHEHUE YHTaTeNs. Tas3u
JIEKOTa HEe O0E3leHsIBa CaMOTO ChIBbpXKAHWE HA IHUCMaTa,
KOHUTO MPEJOCTaBAT OTPOMHA HHPOPMAIUS 32 MEIUIIHHATA,
NPYTHUTE HAyKH, PEIUTHATA, IOTUTUKATA, CHOUTHS Ha CBOE-
TO BpeMme. Te ca IeHeH ueTopudecku u3Bop. YacT oT T1X ca
MyOJIMKYBaHU IBaiCeT TOAMHU CJIEIl CMBPTTa MY ITOJl HMeE-
1O ,,/I30panu nmucma“. 3Hae ce 3a 1511 HeroBu mucMma u 98,
KOUTO ca My Owun u3npareHu (7).

Jlekapsim, esspama, meduyuHama

Jpyr u3BeCTeH XyMaHUCT U MUCATeN ¢ UcnaHebT Francisco
Vallés (1524-1592). Toii e He camo JUYHHAT Jiekap Ha Du-
nun Bropu u mpotomennko Ha kpasictBo Kactunus «Médico
de Camara y Protomédico General de los Reinos y Seriorios
de Castillay, HO 1 KOMeHTaTOp Ha TekcToBe Ha [‘aneH, Xu-
nokpart, Apucroren. B HeroBute TBOpOH ce THPCH Bpb3KaTa
MEXIAy MEIUIIMHATA W PEIUTHITA, TOCTABIT CE BBIPOCH 32
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In his article ,,Les savants chez I'imprimeur. Les
medecins et 1° entreprise editoriale de Christophe
Plantin au XVI - e siecle”, Raphaél Mandresi discusses
in detail the participation of doctors in the workshop of
Christophe Plantin, a famous printer of the 15th century
who worked in Anvers, Spanish Netherlands (6). His
printing house has existed for three centuries. According
to Mandresi‘s research, the doctors of Plantin‘s circle
gave way to the publication not only of medical books,
but also of those devoted to cosmography, cartography,
mathematics, to the extent of allowing us to single
out a few interesting figures: that of the 16th-century
physician-mathematician. Charles De-l-Eclouse, one of
Plantin‘s close intellectual circle; of Cornelius Gemma
son of Reiner Gemma Frisius and professor of medicine
at Louvain, who printed his two major works under
Plantin, De arte cyclognomica in 1569 and De naturae
divinis characterismis in 1575. As the very titles of the
above works suggest, they contain knowledge related
to sciences such as astronomy, religion, astrology. The
first book of another prominent physician with political
positions in the court of the Austro-Hungarian Empire,
Rembert Dodoens, was also non-medical literature,
Cosmographica in astronomiam et geographiam isagoge
1548, published under Jan van der Loe . After the death
of the latter his printer became Plantin as his first work he
printed collected knowledge on the effects and properties
of legumes, vegetables, aquatic plants ,, Frumentorium,
leguminum, palustrium et aquatilium herbarum (6).

An important medical and epistolary author whose
correspondence is of high literary value is Guy Patin
(1601-1672) (7). He wrote in French and Latin to many
famous personalities of the age. His qualities as a
physician may be doubted. They are not brilliant, and
some scholars point to him as Moliere‘s inspiration for
the character of Diaforius in the famous play The Mime
Sick. A bibliomaniac obsessed with the idea of owning
all the printed books of his time, he owned one of the
richest private libraries in Paris. A satirist whose lectures
were attended by crowds. His letters are written in a
humorous style, with a light expression that entertains
the reader without difficulty. This lightness does not
detract from the actual content of the letters, which
contain a wealth of information about medicine, other
sciences, religion, politics, and events of his time. They
are a valuable historical source. Some of them published,
twenty years after his death, under the title of Selected
Letters. There are 1,511 letters of his that are known of
and 98 that were sent to him (7).

The doctor, faith, medicine

Another famous humanist and writer was Spaniard
Francisco Vallés (1524-1592) He was not only the
personal physician of Philip I and the protomedico of the
Kingdom of Castile ,, Médico de Camara y Protomédico
General de los Reinos y Seiiorios de Castilla”, but also
a commentator on the texts of Galen, Hippocrates,
Aristotle. His writings seek to establish the relationship
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pousita Ha nekapsi B boxxectBenust per (8).

[Ipe3 1587 r. Banec mybmukyBa De iis quae scripta sunt
physice in libris sacris, sive de sacra philosophia. ToBa e
COOpPHHK ChC CBEIIEHH TEKCTOBE, KOUTO 3acsraT BBIPOCH OT
o0yacTTa Ha MEIUIMHATA, €CTECTBeHATa (GUIOCO(Us U Hay-
KaTa KaTo [s1J10. B mpearoBopa aBTOpBT TBBP/H, Ue CIIeT KaTo
€ ChCTABWJI KOMEHTApH HAa TUITUYHUTE MEJUIIMHCKN aBTOPH-
TeTH - Apucroren, Xunokpar u ['aneH, B Kpast Ha )KUBOTa CH
ce ¢ o0ObpHaN kbM bubnusara. B kaurara cu Banec ThiakyBa
OubnelicknTe macaky OT TJeAHa TOYKa HAa MEAWIIMHATA U ec-
TecTBeHaTa (pruocodusi, KaTo MoJuepTaBa 3HaYCHUETO Ha Me-
quirHaTa B bubnnsra. BebHOCT aBTOPBT MOCBEIaBa OUTH
€/lHa TpeTa OT TeKCTa Ha MEIUIMHATA. 3a0eNIeKNUTEITHO €, Ue
OUTHPAHUAT To-rope ctux ot Kuura Ha Cupax (38:4) e nosox
3a 00IIMPEeH KOMEHTap OTHOCHO JOCTOMHCTBOTO Ha JIEKapCKa-
Ta npodecus. Banec npenmnonara, ye padborara Ha JeKaps 1 Ha
CBEIEHNKA BBPBAT IapaiiesHo. Tam, kbpaeTo bor e Bb3mokuI
Ha CBEIIEHNYECTBOTO JUIHKHOCTTA Ja 1aBa )KUBOT HA YOBEIII-
KaTta Jymia, MEJUIIMHCKOTO U3KYCTBO € MMaJlo 3a 3ajada Ja
TIO/LTBPIKA KHUBOTA Ha TsI0TO. CBEIICHUIINTE U JIGKapuTe ca
paboTniaM B TACHO CHTPYIHHYECTBO. B TpucTenennara o0-
IIecTBeHa Hepapxus 1o mMozena Ha [linaTonoBara PerryOnuka
(MBIpenn, BOMHNA M paboTHUIM) Banec M3pHYHO BKIIIOUBA
MEJUINTE B YIIPABISBALIOTO CHCIOBHE HA MBJIPELUTE, KATO
T'Ml HAPEXkK A2 TOUHO 11071 OOTOCIOBUTE - U HAJ IOPUCTHTE. AMe-
pHUKaHCKaTa MCTOPUYKA U Mpodecop oT XapBapACKHUs yHH-
BepcuteT AH bnesp onmcBa Basiec kaTo IpUBBPIKEHHUK Ha
MoiiceeBara ¢usnka (KakTo W HIKOIKO aBTOpu oT XVII m
XVIII B.), ko#iTO ce mo30BaBa Ha bubnwusTa, 3a na onpenenn
I'PAaHUINTE Ha Pa3yMHOTO ITO3HAHUE 3a IIPUPOAATA, BKIIOUH-
TEJTHO 32 (YHKIMOHNPAHETO Ha YOBEIMIKOTO Ts110. ChbMHUTEII-
HO e obaue nanu Banec HancTuHa € OMII TOIKOBA CKPOMEH I10
OTHOLIEHHUE Ha cOOCTBEHaTa cu podecust. ,,bubnusra He yuan
Ha THHKUTE MEXaHW3MU Ha IpHpojara’, Ka3sa Basec B npen-
roBopa, nozoBaBaiiku ce Ha Exnmucuacr. Toit o0aue TBBpAH, Ye
aKO IIPUPOHUTE SIBJIICHUS Ce MOsABSABAT B OMOIeiickus pas3kas,
Te TPpsIOBa J1a ca MHOT'O BEPHU, ,,Thii KaTO BCE MAK Ca MPOANK-
TyBaHH OT Hal-MCTUHCKUS OyX Ha bora n mponstuyar ot ca-
MU aBTOP HA IPUPOJIATa, 32 KOTOTO HUIIIO HE MOXKE 12 OCTAHE
ckputo®. Ho 3a 1a IOTBBpAM Ta3u UCTHHA, TOW U3II0JI3BA U3~
KYCTBOTO Ha HaTtypdmiocoda - min Ha jgekaps (8).

3AKIIOYEHUE

Jlokosko u3yyaBaHeTO Ha MeIMI[MHAaTa rpe3 PaHHaTa Mozep-
HOCT ¥ ITOCBELIABAHETO Ha Ta3u npodecus npaBu OT HeHHU-
T€ NPEACTABUTENIM Pa3HOOOPA3HO IMOATOTBEHHM JMYHOCTH,
KOMTO MOTAaT fa OBJaT MOJE3HH U B PAa3BUTHUETO HA APYTH
Hayku? Ha To3u BBIIPOC MOXKE Jla c€ OTTOBOPU YTBBPAUTEIN-
HO, OJaroflapeHue Ha MpHUTeKaBaHaTa OT TAX yHHBEpCAJIHA
KYJITypHa KOMICTCHTHOCT, OCHOBaHAa HAa 'PAaMOTHOCT, CMsATa-
He, KJacu4yecka 00pa3oBaHOCT, HCTOpPUYECKa 00pa30BaHOCT.
[MocnenHaTa HUKAK HE € MO-MaJIOBa)KHA OT APyTrHUTe U30po-
eHH. 3all0TO JIEKApIT UMa crielin(UieH HHTEPeC KbM UCTO-
pusita. [la Ob1em ucropuorpad Ha Kpajs, KaKbBTO € B Kpasi
Ha kapuepata cu Teodact PeHomo, € He M0-MajIKo MPEeCTUK-
HO OT ToBa jAa Obaemr I'nmaBeH jekap Ha kpans. Mcropusra
J'BPKHU CMETKA 3a BA)KHOCTTA HA MUHAJHUTE, HO U 32 Ta3u Ha

DISCUSSION

between medicine and religion, raising questions about
the role of the physician in the divine order (8).

In 1587, he wrote a book on that topic. Vales published
De iis quae scripta sunt physice in libris sacris, sive de
sacra philosophia. This was a collection of sacred texts
that dealt with issues in medicine, natural philosophy,
and science in general. In the preface, the author states
that after compiling commentaries on the typical
medical authorities, Aristotle, Hippocrates, and Galen,
he turned to the Bible late in his life. In his book, Vales
interprets the biblical passages in terms of medicine
and natural philosophy, emphasizing the importance of
medicine in the Bible. In fact, the author devotes almost
a third of the text to medicine. It is noteworthy that the
verse quoted above from the Book of Sirach (38:4) is the
occasion for extensive commentary on the dignity of
the medical profession. Vales suggests that the work of
the physician and that of the priest run parallel. Where
God had entrusted to the priesthood the office of giving
life to the human soul, the medical art had the task of
sustaining the life of the body. Priests and physicians
worked in close cooperation. In the three-tiered social
hierarchy modeled on Plato‘s Republic (sages, warriors,
and laborers), Vales explicitly includes the medics in
the ruling order of the sages, placing them just below
the theologians-and above the jurists. The American
historian and Harvard University professor Anne Blair
describes Vales as a proponent of Mosaic physics (as did
several seventeenth- and eighteenth-century authors):
drawing on the Bible to define the limits of rational
knowledge about nature, including the workings of the
human body. It is doubtful, however, whether Vales was
really so modest about his own profession. The Bible
does not teach the subtle mechanisms of nature, Vales
says in the preface, referring to Ecclesiastes. He argues,
however, that if natural phenomena appear in the biblical
account, they must be very true, ,,since they are after all
dictated by the truest spirit of God and proceed from the
author of nature himself, to whom nothing can remain
hidden.” But to confirm this truth he employs the art of
the natural philosopher - or physician (8).

CONCLUSION

To what extent did the study of medicine in the Early
Modern period and the dedication to the profession make
its practitioners diversely prepared individuals who
could be useful in the development of other sciences?
This question can be answered in the affirmative, thanks
to their possession of a universal cultural competence
based on literacy, numeracy, classical learning, historical
education. The latter is by no means less important
than the others listed. For the physician has a specific
interest in history. To be the King's historiographer,
as Théophaste Renaudot was at the end of his career,
is no less prestigious than to be the King's Physician
General. History keeps one aware of the importance of
past events, but also of the events to come. That is why

BN NN Tov15 M MK+ 3 M M BEbJFAPCKO CMNCAHNE 3A OBLIECTBEHO 3IPABE I I M 2023 M M M BULGARIAN JOURNAL OF PUBLIC HEALTH M M M Vol.15 M MNe3 i W W 69



VICKYCWS

MPEICTOSIIIUTE CHbOUTHSL. 3aTOBA JIEKApUTE Ch3aaBaT OMOIIH-
OTEKH, KOJIEKLIMOHUPAT MPEIMETH Ha U3KYCTBOTO, NO3HABAT
LEHHOCTTAa Ha 3alla3eHus KyJITypeH npoaykT. [Ipubnnxasa
OH3M UCTOPUYECKH MOMEHT, B KOHTO CYyBEpEHBT - KpaJj IIe
ObJic 3aMEHEH OT €AMH JIPYT CyBEpEH — HalUsITa, OLIe I1H
npusHak Ha mojepHoctTa (9). [lapanens cu e nan cmeTka 3a
B2)XHOCTTA HA HALIMOHAJHHUTE €3UIY M 3aTOBA IPEIoaBa Ha
HEMCKHU €3HK, OyHTYBallKi Ce HE caMO CPEIly YTBBPIACHHUTE
ABTOPHUTETH, HO M CPEIy CTaTyKBOTO Ha €/IHA CXOJacTHYHA
Hayka. [IpecTaBeHnTe B Ta3M CTaTHUs HHTEIEKTyall[U-IeKa-
pH mpecuyaT He caMo reorpa)cku IpaHUIM, HO M TE€3M Ha
THXOTO HE3aMHTEPECOBaHO MPUMHUpHUE, HA yAoOHATa pe3ur-
HalMs KbM CTaBaluTe cbouTHs. Te nckaT u cb3aBar 1o-00-
rara Ha WJieu cpesia Ha 0OMEH MEeX]ly OTACTHUTE HayKH, KOU-
TO Ca 4acCT OT €IJUH OTBOPCH TUII KOMYHHUKAIHUA U ITOATOTBAT
cpena 3a unsamoTo [Ipocseienue.

3a1o cTaBa Bb3MOXKHO yYaCTHETO Ha JIEKAPUTE B IPOCBETH-
TenckuTe npouecu Ha Eppona npe3 XV-XVII Bex? 3amoTo
€a4acT OT OTpaHUYCHHUSI KPBI Ha IPUBUIIETHPOBAHNTE B 00-
IIECTBOTO, OBJIA/AEIH ca o0lecTBeHUTE BbpXoBe. Hamupar
ce cpeJl BIACTBAIINS €JIUT U y4acTBaT B KYJITYPHUTE KPBIoO-
B€ Ha M3THKHATH apTHCTH. [IpeacraBurenu ca Ha ,,[T0OYETHA
npodecus” B JMHAMUYHOTO BpeMme Ha pexox mexay Cpen-
HOBekoBHe U MozepHocT. Ilepuon, B KOWTO BpeMeTO HE ce
ycela KaTo ypaBHOBECEHO M 0E3METEXHO MPOTATaHe KbM
opaemero. [lepnoa Ha TpUTE BEIIMKU TEXHUUYECKU PEBOIIO-
LM, KaKTO TH onpeness ppeHckusT uctopuk depuan bpo-
JIeNT — apTHIIepHsl, KHUToneyaTaHe u jajnedHo riaasaxe (9).
[Tepnon Ha Benuku reorpad)cku OTKPUTHS U HATPYTIBAHE HA
OorarcTBa, HO ¥ IEPUOA T'PakaHCKH, PEIINTHO3HH BOHHH,
YyMHH €NHAEMUHU, KIMMAaTHYHU W3MEHEeHHSs, riaj, Oe3pa-
6ornna. JlekapsT e yacT OT BB3X0/a M Kpu3aTta Ha EBporma B
TO3H UCTOPUUYECKH MOMEHT. 3a/1aBaHETO HA BBIIPOCU U CHM-
HEHHETO ca CHIIHOCT HAa HETOBOTO MTOBEJICHUE HA MHTEJICK-
Tyajnen. ThpCeHOTO Ha OTTOBOPH € AMHAMHKATa U MOTOPBT,
MOJy4aBaHETO UM € BB3TOPT M IPOMSHA U TH MPEBPBIIA B
CBHOUTHS 1 TIO3HAHHE.
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DISCUSSION

doctors create libraries, collect art objects, and know
the value of preserved cultural product.Approaching
that historical moment when the sovereign-king will be
replaced by another sovereign - the nation, another sign
of modernity. Paracelsus was aware of the importance
of national languages and for this he taught in German,
rebelling not only against the established authorities but
also against the status quo of a scholastic science. The
physician-intellectuals featured in this article cross not
only geographical boundaries, but also those of quiet
disinterested resignation, of comfortable resignation
to what is happening.They want and are creating a
richer environment of exchange of ideas between the
different sciences, which are part of an open type of
communication and prepare the environment for the
coming Enlightenment.

Why was it possible for physicians to participate in
the cultural dynamics of Europe in the fifteenth and
seventeenth centuries? Because they were part of the
limited circle of the privileged in society, they mastered
the social peaks. They were among the ruling elite and
participated in the cultural circles of prominent artists.
They are representatives of an ,,honorable profession™
in the dynamic time of transition between the Middle
Ages and Modernity. A period in which time does not
feel like a steady and serene stretch into the future. A
period of the three great technical revolutions, as French
historian Fernand Brodel defines them - artillery,
printing and long-distance navigation (9). A period of
great geographical discoveries and accumulation of
wealth, but also a period of civil, religious wars, plagues
epidemics, climate change, famine, unemployment. The
physician is part of the rise and crisis of Europe at this
historical moment. Asking questions and doubting the
essence of his sciences, seeking answers is the dynamic
and the motor, getting them is rapture and change and
turns them into events and knowledge.
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YKA3AHUA KbM ABTOPUTE

“BbJITAPCKO CNUCAHUE 3A OBLLECTBEHO 3PABE” e mHoro-

NpodUAHO cnucaHue, KOeTo BK/OYBA NybanKauum BobnactTa Ha

3/paBHATa NOMINTUKA, 34PaBEH MEHUAXMBHT U UKOHOMMKA, enun-

AEemMnonorna Ha HenHdeKUMosHUTe U 3apasHuTe bonectu, 3apa-

BETO Ha Hace/NeHWeTo /KeHuTe/meuaTta/, NnpoMoLMa Ha 34paBeTo

1 NpodunakTMKa Ha bonectTuTe, OKONHA Cpeaa v 34paBe, XPaHu U

XpaHeHe, TpyA0Ba MeAULLMHA, MCUXMYHO 34paBe, KPU3UCHU CUTYa-

umu n obwecTseHo 34paBe. MaTepuanute ce oTneyaTsaTt Ha 6bA-

rapCcKy W aHIIMMCKKU e3uK. B cnucaHmneTo ce nyb6anKyBaT:

- HayuyHu ctatum (go 12 ctp.): CTaTumuTe BKAtOYBAT BbBegeHue,
LUen, MaTtepunan n metoau, Pesyntatn, O6cbkaaHe, 3aknwoue-
Hue n Knuuronwuc.

- 0630pu (80 12 cTp.): O630pUTe TPAbBaA Aa NPeACTaBAT 3HaAUYM-
MW TemMu B 061aCTTa Ha 06LLEeCTBEHOTO 34 paBe.

- [Auckycua, nosuumm (£o 6 cTp.) - 3acAraTt BcAKa 06/1acT Ha 06-
LLLeCTBEHOTO 34paBe.

- MHeHus, cbbuTHa (8o 1 cTp.) - NpeAcTaBAT akTyanHuW, 3HaYMMKU
AN ANCKYCUOHHM NPoB1eMu 1 BaXKHU CbOUTUA.

- [MpepacTaBAHe Ha HOBM KHUMM uamn codTyep (2o 1 cTp.)

OTroBOpHOCT Ha aBTopa: Bcuuku npepctaBeHu 3a nybaunkyBaHe

maTepuanu Tpabea fa 6bAaT OPUrMHANHKU Pa3paboTKK, KOMTO He

ca Ny6/MKyBaHW A0 TO3M MOMEHT U He ca NoAaAeHu 3a nyb6ankyBsa-

He gpyrage. MNpuetute pbKONUCK He moraT Aa 6baaT ny6anKyBaHu

cnep TOBA B APYIY U3AAHUA B CbLUMA BUA, U3LANO UKW HA HACTU U

Ha KaKbBTO M Aa 6uno e3unk, 6e3 cbrnacmeTo Ha “bbarapcko cnuca-

Hue 3a 06LLecTBEHO 34paBe”. ABTOPMUTE OTrOBapAT 32 BCUYKM YaCTH

OT MaTepuana cu.

HayuyHa eTuka: OTroBOpPHOCT Ha aBTOpUTE € Aa YAOCTOBEPAT, ye

BCAKO M3CnenBaHe BbpXy Xxopa e 6uno og06peHo oT KoMUcKUa Mo

MeAMLMHCKA eTUKa.

NopaBaHe Ha pbKonucute: Matepuanute Tpabea Aa 6baaT noga-

BaHW B e/1eKTPOHEH BUA (N0 eniekTpoHHa noua). Matepuanute ot

6bArapckuTe aBTopu TpsabBa Aa 6bAaT Ha 6BATAPCKU U AHTIUACKK

€3M1K, @ Ha aBTOPUTE OT YY>KOMHA HA AHTIMIACKUN €3UK.

NOArOTOBKA HA PbKOMUCA

NpuapyKutenHo nucmo: PokonucsT Tpabsa Aa 6bae NnpuapyReH
C NUCMO, yA0CTOBEPABALLO, Ye MaTePUaNbT U JaHHUTE AN YaCcTU OT
TAX He ca 6uan Nyb6nKyBaHmM focera (OCBEH KaTo pe3tome), KakTo U1
Yye maTepuanbT He e Mo NeyaT U He e Bb3/I0XKEH 3a peLeH3npaHe
B APYro n3gaHue.

3arnaBHa cTpaHuua: Buza Ha pbKonuca (opurmHanHa ctatus, 063op
n ap.); 3arnasue, UMeHa Ha aBTopuTe U MecTopaboTa No Bpeme
Ha M3roTBAHe Ha MaTepuana; Mme n NbaeH agpec Ha KopecnoHau-
pawwma asTop, TenedoH, eNeKTPoHHa NoLa; baarogapHoOCTU Kbm
INLA W KONern ¢ NPMHOC 3a U3ceaBaHeTo.

YKasaHua 3a opopmneHue Ha matepuanurte: M3non3saT ce MepHU
eAMHULM Ha MeXayHapoaHaTa cuctema Sl. [la ce n3bArsat akpoHu-
MW, OCBEH aKO He ca oblonpueTn. AKPOHUMUTE U CbKPaLLEHMATA
ce aedvHMpaT Npu nbpeaTa MM ynotpeba B TekcTa. dPainoseTe Ha
pbKonuca ce nogasat BbB ¢opmaTt Ha Microsoft Word. dopmatsT
Ha CTpaHuuuTe TpabBa Aa 6bae A4 c nosieTa oT 2,5 cm OT BCUYKHK
cTpaHu, wpndTbT 12-point Times New Roman ¢ 1,5 nHTepsan mex-
oy peposeTe. TeKCTHT ce NogpaBHABA CaMo OT N1ABO.

Pestome: 3a HayyHuM cTaTUM ce NOArOTBA pe3toMe CbC caegHaTta
CTPYKTYypa v noasarnasua: BoeeaeHue, Uen, Metoaun, Pesyntatm,
ObcbkpaHe u 3akntodeHue. NMpu matepuann 6e3 cTpykTypa (Hanp.
0630pHa CTaTMA) ce 4ONYyCKaT pe3toMeTa, HECTPYKTYPUPAHKU NO rop-
HUA HauuH. PestomeTo TpsAbBa Aa cbAbpiKa He noseye oT 250 gymu.
KniouoBu gymu: MNpepactasaAT ce cnen pestomero.

Tabauuum: Tabamunte TpsbBa A3 UMAT ACHW 3arnaBusA U Npu Heobxo-
AMMOCT 06ACHUTENHM BenexkKkn nog yepTa.

durypu: Besaka durypa ce nogasa v Kato otaeneH dann. dPurypure
ce HoMepupaT No pesa Ha LMTUPaAHETO UM B TeKcTa. Becaka durypa
TpAbBa ce NpuAapyKaBa C KpaTKa JiereHAa Ha OTAe/IHa CTPaHuLLa,
KOATO cnenBa KHuronuca v e yacT ot TekctoBua dain. B matepu-
anuTe Ha 6BNTAPCKUTE aBTOPU 3ar1aBMATA U TEKCTHT KbM duUrypure
TpAb6Ba Aa 6bAAT Ha 6bATAPCKU U AHTIUACKU €3UK.

KHuronuc: LlutupaHnte n3TouHULM ce Homepupart No pesa Ha no-
COYBAHETO MM B TEKCTA M Ce ONMUCBAT HEMOCPeACTBEHO C/ie, OCHOB-
HUA TEKCT. B TeKCTa HOMEpPBT Ha LMTUPAHUA M3TOYHUK Ce MOoCTaBA
B CKOOMU.
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YKA3AHUA KbM ABTOPUTE

“BbJITAPCKO CNUCAHUE 3A OBLLECTBEHO 3PABE” e mHoro-

NpodUAHO cnucaHue, KOeTo BK/OYBA NybanKauum BobnactTa Ha

3/paBHATa NOMINTUKA, 34PaBEH MEHUAXMBHT U UKOHOMMKA, enun-

AEemMnonorna Ha HenHdeKUMosHUTe U 3apasHuTe bonectu, 3apa-

BETO Ha Hace/NeHWeTo /KeHuTe/meuaTta/, NnpoMoLMa Ha 34paBeTo

1 NpodunakTMKa Ha bonectTuTe, OKONHA Cpeaa v 34paBe, XPaHu U

XpaHeHe, TpyA0Ba MeAULLMHA, MCUXMYHO 34paBe, KPU3UCHU CUTYa-

umu n obwecTseHo 34paBe. MaTepuanute ce oTneyaTsaTt Ha 6bA-

rapCcKy W aHIIMMCKKU e3uK. B cnucaHmneTo ce nyb6anKyBaT:

- HayuyHu ctatum (go 12 ctp.): CTaTumuTe BKAtOYBAT BbBegeHue,
LUen, MaTtepunan n metoau, Pesyntatn, O6cbkaaHe, 3aknwoue-
Hue n Knuuronwuc.

- 0630pu (80 12 cTp.): O630pUTe TPAbBaA Aa NPeACTaBAT 3HaAUYM-
MW TemMu B 061aCTTa Ha 06LLEeCTBEHOTO 34 paBe.

- [Auckycua, nosuumm (£o 6 cTp.) - 3acAraTt BcAKa 06/1acT Ha 06-
LLLeCTBEHOTO 34paBe.

- MHeHus, cbbuTHa (8o 1 cTp.) - NpeAcTaBAT akTyanHuW, 3HaYMMKU
AN ANCKYCUOHHM NPoB1eMu 1 BaXKHU CbOUTUA.

- [MpepacTaBAHe Ha HOBM KHUMM uamn codTyep (2o 1 cTp.)

OTroBOpHOCT Ha aBTopa: Bcuuku npepctaBeHu 3a nybaunkyBaHe

maTepuanu Tpabea fa 6bAaT OPUrMHANHKU Pa3paboTKK, KOMTO He

ca Ny6/MKyBaHW A0 TO3M MOMEHT U He ca NoAaAeHu 3a nyb6ankyBsa-

He gpyrage. MNpuetute pbKONUCK He moraT Aa 6baaT ny6anKyBaHu

cnep TOBA B APYIY U3AAHUA B CbLUMA BUA, U3LANO UKW HA HACTU U

Ha KaKbBTO M Aa 6uno e3unk, 6e3 cbrnacmeTo Ha “bbarapcko cnuca-

Hue 3a 06LLecTBEHO 34paBe”. ABTOPMUTE OTrOBapAT 32 BCUYKM YaCTH

OT MaTepuana cu.

HayuyHa eTuka: OTroBOpPHOCT Ha aBTOpUTE € Aa YAOCTOBEPAT, ye

BCAKO M3CnenBaHe BbpXy Xxopa e 6uno og06peHo oT KoMUcKUa Mo

MeAMLMHCKA eTUKa.

NopaBaHe Ha pbKonucute: Matepuanute Tpabea Aa 6baaT noga-

BaHW B e/1eKTPOHEH BUA (N0 eniekTpoHHa noua). Matepuanute ot

6bArapckuTe aBTopu TpsabBa Aa 6bAaT Ha 6BATAPCKU U AHTIUACKK

€3M1K, @ Ha aBTOPUTE OT YY>KOMHA HA AHTIMIACKUN €3UK.

NOArOTOBKA HA PbKOMUCA

NpuapyKutenHo nucmo: PokonucsT Tpabsa Aa 6bae NnpuapyReH
C NUCMO, yA0CTOBEPABALLO, Ye MaTePUaNbT U JaHHUTE AN YaCcTU OT
TAX He ca 6uan Nyb6nKyBaHmM focera (OCBEH KaTo pe3tome), KakTo U1
Yye maTepuanbT He e Mo NeyaT U He e Bb3/I0XKEH 3a peLeH3npaHe
B APYro n3gaHue.

3arnaBHa cTpaHuua: Buza Ha pbKonuca (opurmHanHa ctatus, 063op
n ap.); 3arnasue, UMeHa Ha aBTopuTe U MecTopaboTa No Bpeme
Ha M3roTBAHe Ha MaTepuana; Mme n NbaeH agpec Ha KopecnoHau-
pawwma asTop, TenedoH, eNeKTPoHHa NoLa; baarogapHoOCTU Kbm
INLA W KONern ¢ NPMHOC 3a U3ceaBaHeTo.

YKasaHua 3a opopmneHue Ha matepuanurte: M3non3saT ce MepHU
eAMHULM Ha MeXayHapoaHaTa cuctema Sl. [la ce n3bArsat akpoHu-
MW, OCBEH aKO He ca oblonpueTn. AKPOHUMUTE U CbKPaLLEHMATA
ce aedvHMpaT Npu nbpeaTa MM ynotpeba B TekcTa. dPainoseTe Ha
pbKonuca ce nogasat BbB ¢opmaTt Ha Microsoft Word. dopmatsT
Ha CTpaHuuuTe TpabBa Aa 6bae A4 c nosieTa oT 2,5 cm OT BCUYKHK
cTpaHu, wpndTbT 12-point Times New Roman ¢ 1,5 nHTepsan mex-
oy peposeTe. TeKCTHT ce NogpaBHABA CaMo OT N1ABO.

Pestome: 3a HayyHuM cTaTUM ce NOArOTBA pe3toMe CbC caegHaTta
CTPYKTYypa v noasarnasua: BoeeaeHue, Uen, Metoaun, Pesyntatm,
ObcbkpaHe u 3akntodeHue. NMpu matepuann 6e3 cTpykTypa (Hanp.
0630pHa CTaTMA) ce 4ONYyCKaT pe3toMeTa, HECTPYKTYPUPAHKU NO rop-
HUA HauuH. PestomeTo TpsAbBa Aa cbAbpiKa He noseye oT 250 gymu.
KniouoBu gymu: MNpepactasaAT ce cnen pestomero.

Tabauuum: Tabamunte TpsbBa A3 UMAT ACHW 3arnaBusA U Npu Heobxo-
AMMOCT 06ACHUTENHM BenexkKkn nog yepTa.

durypu: Besaka durypa ce nogasa v Kato otaeneH dann. dPurypure
ce HoMepupaT No pesa Ha LMTUPaAHETO UM B TeKcTa. Becaka durypa
TpAbBa ce NpuAapyKaBa C KpaTKa JiereHAa Ha OTAe/IHa CTPaHuLLa,
KOATO cnenBa KHuronuca v e yacT ot TekctoBua dain. B matepu-
anuTe Ha 6BNTAPCKUTE aBTOPU 3ar1aBMATA U TEKCTHT KbM duUrypure
TpAb6Ba Aa 6bAAT Ha 6bATAPCKU U AHTIUACKU €3UK.

KHuronuc: LlutupaHnte n3TouHULM ce Homepupart No pesa Ha no-
COYBAHETO MM B TEKCTA M Ce ONMUCBAT HEMOCPeACTBEHO C/ie, OCHOB-
HUA TEKCT. B TeKCTa HOMEpPBT Ha LMTUPAHUA M3TOYHUK Ce MOoCTaBA
B CKOOMU.
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