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IIpubemcmbue

20 okmomBpu 2016 e.
[MroBguB

Vimam 2oramomo ygoBoacmBue ga npuBemcmBam ¢ Aobpe gowau yae-
HoBeme Ha bbazapcko gpyskecmBo no eHgokpuHoAozua u Bcuuku 20cmu Ha
HauuoHaaeH cumno3zuym ,KocmHu npomeHu npu pazauvHu 3aboaaBaHua”.
Kakmo BuHazu HauuoHaaHOMoO cbbumue Ha BAE e macmomo, kbgemo ce
noka3zBa u obcbkga nocaegHama UHopmauua om paszAudHU obAacmu Ha
meguuuHama. Ta3zu 2oguHa we 6bgam npegcmabeHu 20aam 6pol npobaemu
om BvmpewHama meguuyuHa u EHgOKpUHOAO2UAMA, KOUMO YeCcmo Ca MHO-
20 macHo cBbp3aHu u B3aumHo 06ycroBeHu. MNMpozpamama e cmpykmypu-
paHa 8 12 Cecuu, koemo no3BoaaBa 2oaam 6pol memu ga 6bgam npegcma-
BeHu u 0bcbgeHu om pa3zAuvHa 2AegHa mouka. Bcuuku memu ca obeguHe-
HU OKOAO HapyweHuama 8 kocmHama obmaHa Kamo nocAeguua om eHgok-
PUHHU UAU gpyau 3aboAaBaHua. ToBa we HU Hakapa ga cu gagem cmemka,
ye B8 komnaekHomo u3caegBaHe Ha Hawume 60AHU mpabBa ga Bkaouum u
KOCmma, Koamo NO pa3AuUYeH U CMpo20 cheuuduyeH HayuH e 3ace2Hama
npu peguua 3aboaaBarua. B HauuoHaaHua cumno3zuym ocBen uzaBeHu Aek-
MOpPU-eHJOKPUHOAO3U we B3emam yyacmue u cneyuaaucmu om gpyau ob-
Aacmu Ha BbmpewHama meguuuHa - OHKOAO2, OHKOXEMAMOAO2, KapguOAOR,
peBmamonoe, Hedpporoe. Bcuuko moBa we HU HaNOMHU, Ye NPU KOMNAEKC-
HUA NepCcoHUUUUPaH NOGX0g Hapeg C AeyeHUemo Ha OCHOBHOMO 3a60Aa-
BaHe mpabBa ga ce omgeau macmo u 3a AeveHue Ha BmopuyHO HapyweHa-
ma KocmHa obmaHa. Bceku we moxxe ga gage AUYHOMO CU OMHOWEHUE KbM
uHmepecyBawama 20 mema. He nponyckaiime ga 3agageme cBoume Bon-
pocu, He nponyckalime ga gageme cBoemo mHeHue u ga cnogeaume cBos
ONUM UAU 2pewku, chogeaeme mpygHocmume cu. Pabomeme akmuBHo ¢
mogepamopume. B 3aau MOCKBA/INapux we npomeye ocHoBHama yacm
om HauuoHaAHUA cumno3uym no eHgokpuHoaozus. LLle ce npoBegam u 12
Cameaumnu cumno3uymu. BAE opzaHu3upa npegu Hayaromo Ha HauuoHan-
HUA cumMno3uym u yyebeH kypc ,KocmHa gpuzuoro2ua”.

A3 CbMm cuzypHa, ye HauuoHarHua cumno3uym ,KocmHu npomeHu npu
pa3AudHU 3ab60AaB8aHua” we uma mMHo20 Bucoka HayyHa u npakmuvecka
CmoUHOCM U We Yyem pa3zAudHUme 2AegHU MOYKU Ha cheyuaaucmume. Ta-
Ka Hue, Bbnpeku mHo206polHUMe npoaBu B obaacmma Ha eHgOKPUHOAO2U-
ama 6 cmpaHama, ¢ yyBcmBo 3a nbaHO ygoBaemBopeHue we ombeaexxum
HaucmuHa omkpoaBawomo ce Hal-20AamO cbbumue 8 Hawama cneuuan-
Hocm npe3 2016 2o0guHa.

Aa Hayuum noBeue, ga gagem noBeye u Ha Hawume 60AHU!
Yakam ¢ HembpneHue cpewama ¢ Bcuuku Bac!

lpo. A-p AHHa-Mapua bopucoBa, gmH
[Mpegcegamen Ha bvArcapcko gpy>kecmBo no eHgoKpuHoAO2UA




OPTAHU3ALUVUOHEH KOMMTET:

[MouemeH npegcegamea
[Mpodp. Apazomup KoeB
[lpegcegamen
[Mpop. AHHa-Mapua bopucoBa
Cekpemap - lNpod. LiBemanuHa TaHkoBa
Kacuep - A-p ArekcaHgop LLIuHkoB

UYreHoOBe:

[Mpop. Mapua OpbeuoBa
[Mpocp. Kupua Xpucmo3o®B
[Mpoh. Muxaua boaHoB
[Mpodp. XXyauema l'epeHoBa
Aou. NBaH LluHAaukoB
Aou. MaauHa NemkoBa




Obuwa l;HCpOpMaqun: .1

Macmo 3a npobexgane Ha HauuoHareH cumno3uym ,Kocmuu
npomeHu npu pazAudHu 3aboaaBanua”
TPAHA XOTEA NMAOBAWMB, mea/dakc: 032/ 934 346

Pezucmpauyua:

YemBsupmubk, 20 okmomBpu 2016 2. om 8,00 go 19,00 yaca

Memuk, 21 okmomBpu 2016 2. om 8,00 go 18,00 yaca

Cv060ma, 22 okmomBpu 2016 2. om 8,00 go 18,00 yaca
PezucmpayuoHsomo 6iopo Ha KoHzpeca uje 6bge paznoroxeHo 6 yeHmpan-

Homo ¢pouae Ha TPAHA XOTEA lTAOBAUB

PeaucmpauyuoHHama makca Ha yyacmHuuyume BxarouBa:

» Yuyacmue 6 HayuHama npozpama Ha Cumno3zuyma, 20-22 okmomBpu

» Yuacmue 8 V3roxkbama Ha dpapmaueBmuuHama uHgycmpus, 20-22.
10. 2016 2

» KoHepecHa yaHma, bagxk, npozpama, abcmpakmHa KHuU2a, KOH2pecHU
mamepuaau

» Kagpe-naysu - 20, 21, 22 okmomBpu

» Obegu - 20, 21, 22 okmomBpu

» Beuepu - 20, 21, 22 okmomBpu

YaeHcku 6Hoc 3a BAE 3a 2016 2.

® 50.00 AeBa 3a cneuuaaucm, HO cb2AaacHo PeweHue Ha OBwomMo cbb-
paHue Ha BAE om 2007 2. 30,00 aeBa ce npeBexxgam Ha cn. EHgokpuHOAO-
eua u 20,00 AeBa ocmaBam 3a uaeHcku BHoc 6 BAE;

® 25,00 AeBa 3a cneuuaAuzaHm u goKmopaHm, HO Cba2AacHo PeweHue
Ha Obwomo cbbpaHue Ha BAE om 2007 2. 15,00 reBa ce npeBesxkgam Ha
cn. EHgokpuHoaozua u 10,00 AeBa ocmaBam 3a uaeHcku BHoc 6 BAE;

Takca-npaBoyuacmue 6 Cumno3uyma (AuyHo uau 4pe3 CnoHcop):
3a uaeHoBe Ha BAE, pecucmpupaHu cbc cbomBemeH maAroH om chucaHue
EHgokpuHoaozua 2004, I1X, 2, 47
® peaucmpauusa no 6aHkoB nbm go 15. 10. 2016 2. - 500,00 reBa
® peacucmpauua Ha macmo - 650,00 reBa
3a He-ureHOBe Ha BAE
® peaucmpauua no 6aHkoB nbm go 15. 10. 2016 2 - 650,00 reBa
® peacucmpauua Ha macmo - 650,00 reBa

Paucpauzenbank IBAN: BG51RZBB91551004828459
BIC: RZBBBGSF
KEW EHA YA KOHCYATAHTC OOA
3a HauuoHareH cumno3uym no eHgokpuHoAaoz2ua — 20-22. 10. 2016 e.



HauuoHaAeH cumno3uym no eHgOKPUHOAO2UA

,Kocmuu npomenu npu pazauynu 3aboaaBanua”
20-22 okmomBpu 2016 2oguHa

YdyuAuwe no eHgoKpuHoAoz2ua ,KocmHa cu3zuoroz2ua”
20 okmomBpu 20162, 10,00-13,00 uaca (beznrameH Kypc 3a cneyuasu3aHmu u cneyuaaucmu)

PecucmpauuoHHO 610po:
PecucmpauuoHHomo 6opo Ha HauuoHaAHUA cCUMNO3UYM NO eHgOKPUHOAO2UA We bbge pas-
noAoxkeHo 8 ueHmpaaHomo otae Ha TPAHA XOTEA TTAOBAMB.

Akpegumauua no NMNocmoaHHOMO MeqguUUUHCKO 00yyeHue

Cepmucdpukamume Ha yyacmHuuume 6 HayuoHaaHua cuMnNo3uym NO EHgOKPUHOAO2UA Npe3
2016 2. we 6bgam gageHu om BAC mpu meceua caeg cbbumuemo u uznpameHu C nopeg-
Hua bpou Ha cn. EHgokpuHoAoaua. ToBa Haraza Bceku Aekap ga HanpaBu cnpabBka Ha Peauc-
mpauuoHHomo 6topo Ha Cumno3uyma 3a akmyaau3ayua Ha howeHckua cu agpec. Kpegumu-
me om BAC ca om Kamezopus b (3a konmakmu - bAC).

Cuz2ypHocm

Haema e oxpaHa om cneuuaau3upaHa pupma npeg 3aaume 3a npoBexkgaHe Ha HauyuoHaa-
HUA cumno3uym ,KocmHu npomeHu npu pa3audHu 3aboaaBaHua” u HowHa oxpaHa 3a 13A0-
6ama Ha papmaueBmuyHama uHgycmpua.

Xomea (o2paHuueH bpol Aez2aa, NpuHUUN®M Ha NbpBua NpucmuzHan):

» ABouHa cmas - 45,00 reBa 3a Ae2A0 Ha HOW, KOemo e 0KoAO 25% om gelcmBu-
meAHama ueHa Ha Peuenuua 6 TPAHA XOTEA NAOBAVIB

» BAE He 3anaawa KoHcymauyuama om muHubapa 6 cmaama nHa yyacmuuka 6 Cumno-
3uyma.

Mucua u npuHuunu Ha HauuoHaAHUMe KOHzpecu u
cumno3uymu Ha bwvAazapcko gpyxxecmBo no eHgokpuHoAo2ua

NoguwHume HauuoHaaHu Konepecu pecn. Cumno3uymu ope2aHuzupaHu om BAE ce aBaBam
MACMOMO 3a Hal-20AAMama 20guliHa Cpewa Ha cheyuaAcucmume No eHgOKpUHoAoz2ua om bbaza-
pus U maka ype3 max ce noggbp>kam akagemuyHume mpaguuuu Ha obwHocmma.

PvkoBogcmBomo Ha BAE caeg BHumameaeH nogbop kaHu camo Hal-uzmbkHamu eBponelc-
Ku u cBemoBHu yyeHu, KakKmo U HauUOHAaAHU cheuyuaAucmu 3a ydyacmue € NAeHapHU Aekuyuu B cb-
o6umuama Ha ApykecmBomo u maka ce ocbwecmBaBam cpewu ¢ Hal-20Aemume ekcnepmu No
gageHua npobaem B u u3BbH Nnpegeaume Ha cmpaHama Hu.

Kamo akagemuuHo cgpyxeHue BAE cbgelicmBa 3a ykpenBaHe Ha gobpume Bpb3Ku ¢ hapma-
ueBmuuHama uHgycmpusa u Bcuvuku UHCMUMYUUU, KOUMO UMam omHoweHue Kbm pa3zBumuemo
Ha u3zcaegoBameackama u yuebHa geliHocm 6 ob6racmma Ha eHgoKpuHoAO2UAMA.

F'oguwHume cpewu Ha BAE ce opeaHu3upam maka, Ye ga ce ocueypu akagemuuHa He3aBucu-
MOCMm Ha uzcaegoBameaume u Aekapume, Koumo ca Hal-gobpume ,,agBokamu” Ha cBoume GoAHU.

OcHoBHama uea Ha BAE e ga ce cb3gagam Bb3moxxkHocmu B bvazapua 3a pazBumue Ha u3c-
AegBaHusma B obaacmma Ha eHgoKpuHoAO2uama, Ha ycroBua 3a no-6bp30 panpocmpaHeHue Ha
HeobXxogumume no3HaHuAa cpeg obwWHOCMMa U Ha PakKmopu 3a YAeCHEHOMO UM nNpuAokeHue B
npakmukama.
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bbAITAPCKO APYXECTBO IO EHAOKPUHOAOI UA

HauuoxareH cumnozuym
,Kocmuu npomenu npu pazauynu 3aborabanua”

CINOHCOPMH:

Woerwag
Novo Nordisk
Boehringer Ingelheim
Berlin-Chemie Menarini Bulgaria
Astra Zeneca
Sanofi
Eli Lilly
Amgen
Servier
Mylan
MSD
Valentis
MerckSerono
Novartis
Actavis
Aquachim
bogumeg
Naturproduct
Bayer
Liveda
Marvena
Foenix
[A0Obanmeq
Innotech




[TPOIPAMA

HayuoHareH cumno3zuym

,KocmHu npomenu npu pazauynu 3aboraBanua”

3ara Mock6a 20 oxmomBpu 2016 zoguna I

YyuAuwe no eHgokpuHoaozua / School of endocrinology
,KocmHa ¢puzuoroeua”/,Bone physiology”
Mogepamop/Moderator: A-M. bopuco6a /AM. Borissova

Aexkmopu/Speakers: M. boaro8, I1. [TonuBaroB, A. [LluHkoB, C. KpuBowueB, H. TemeakoBa
/ M. Boyanov, P. Popivanov, A. Shinkov, S. Krivoshiev,
N. Temelkova
Cnoncop: AMGEN

OmkpuBane / Open remarks
Mpod. AHHa-Mapua bopucoBa / Prof. Anna-Maria Borissova

Cathepsin K - poaa 6 kocmHama pe3opbuus/ Cathepsin K and its role in bone resorption
[Mpogp. Muxaur boaHoB / Prof. Mihail Boyanov

OPG/RANK/RANKL - Bpb3zkama mexxgy ocHoBHUME u2pavu Ha KOCMHUA memaboAu3bm /
OPG/RANK/RANKL - the interplay between main players of bone metabolism
Aou. Nramen NonuBaHoB / Assoc. Prof. Plamen Popivanov

11,00-11,20

32 bvAacapcko gpyxxecmbo no eHgokpuHOoAO2UA

Wnt/Sclerostin u peayaauusama Ha kocmHomo popmupaHe /
Whnt/Sclerostin and the regulation of bone formation
A-p ArekcaHgop LLlunkoB/ Alexander Shinkov

Klotho / FGF23
Aou. CmegpaH KpuBowue8 / Assoc. Prof. Stefan Krivoshiev

PTHrP u HezoBama poaa 668 duzuorozuama / PTHrP and its role in physiology
A-p Hamanua TemeakoBa / Natalia Temelkova
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npoapaMa/program

Auckycusa u 3akAlouumenHu 6eaexxku / Discussion and close remarks
Mpod. A-M. bopucoBa / Prof. AM. Borissova

'13,00-14,00 Aek 06ag, kagpe, walii  Hurzapcko gpyxecmBo no eHgoKpPUHOAOZUA

3a Bcuuku yuacmHuuu om Yyuauwemo u HoBonpucmuezawu Aekapu
Pecmopanm EBpuguka (cpewy 3ara MockBa)

114,00-14,05 ~ OmkpuBane Ha Hauuonaren cumnozuym

,KocmHu npomeHnu npu pazauyHu 3aboraBanun”

Mpod. AHHa-Mapua bopucoBa
[pegcegamen Ha bvazapcko gpyxkecmBo no eHgokpuHoAo2UA
Opening ceremony of National Symposium
,Bone disturbances in different diseases”
Prof. Anna-Maria Borissova
President of Bulgarian Society of Endocrinology

Aekuua Ha Innotech / Lecture of Innotech
bazucHa cynaemenmauua npu ocmeonopo3a / Basic supplementation in osteoporosis
[Mpog. Muxaua boanoB / Prof. Mihail Boyanov

114,20-14,50 Cameaumen cumno3uym - Valentis/Satellite symposium -Valentis

MoA3u om npuaoxkeHuemo Ha Kinon (Bumamun K2) 8 kocmHomo 3gpaBe u omBbg He20
Aexkmop / Lecturer: Aoy. Cmepka BrageBa / Assoc. Prof. Stefka Vladeva

14,5015,15  Cameaumen cumno3uym — MSD/Satellite symposium - MSD

CopgeuHo-cbgoBu npoyuBaHua 3a 6e3onacHocm ¢ DPP-4 unxubumopume /
Cardiovascular Outcomes Trials with DPP-4 inhibitors
Aexkmop / Lecturer: [lpo. L{BemanuHa TaHkoBa / Prof. Cvetalina Tankova

115,1516,15 Cameaumen cumno3uym - Woerwag/Satellite symposium - Woerwag

[Mamoz2eHemuyHO AeyeHue Ha guabemHama HeBponamus /
Diabetic neuropathy - what can be done besides the treatment of pain
Prof. Hilmar Stracke
University Hospital Giessen / Marburg
Mogepamop/ Moderator: Tpod. LIBemaauna TankoBa / Prof. Tsvetalina Tankova

cumno3zuym - Mylan / Satellite symposium - Mylan

CoBpemeHHU NnpenopbKu 3a KOMOUHUpPaHa aHMuUAUNemuYHa mepanua /
Current recommendations regarding combined antilipemic therapy
Mogepamop/ Moderator: IMpod. LIBemaaura TankoBa / Prof. Tsvetalina Tankova



7,15°18,00 Cameaumen cumno3uym - Eli Lilly / Satellite symposium - Eli Lilly

NMoAzama om HaBpemeHHOMO UHCYAuHOBO AeveHue 3a HamaraBaHe Ha KbCHUME
yCcAo>kHeHua Ha 3A mun 2 /
The advantages of early insulin treatment for reducing long term complications T2 DM
Mogepamop/ Moderator: IMpo. AHHa-Mapua bopucoBa / Prof. Anna-Maria Borissova

§800:19,300 Cameaumen cumno3uym - Boehringer Ingelheim /

Satellite symposium - Boehringer Ingelheim

OmB1bg 2AUKeMUYHUA KOHMPOA: akmyaau3auua om KAuHU4YHomo uznumBaHe EMPA-REG
OUTCOME® trial / Beyond glicemic control: update from the EMPA-REG OUTCOMER® trial
Mogepamop / Moderator: Tpoc. AHHa-Mapua bopucoBa / Prof. Anna-Maria Borissova

(1930 Omkpuane na Hayuonaren cumnosuyu

,KocmHu npomenu npu pazaudnu 3aboaaBanua”

Mpod. AvHa-Mapusa bopuco6a
[pegcegamen Ha bvazapcko gpykecmBo no eHgoKkpuHoAO2UA
Opening ceremony of National Symposium
,Bone disturbances in different diseases”
Prof. Anna-Maria Borissova
President of Bulgarian Society of Endocrinology

120,00 yaca  Beuepa ,Ao06pe gowau“ TI'pang Xomena Mro6Bgub

3ara MockBa 27 okmom6pu 2016 2ogura NN
1800900 Yaca  Cecua /Session: Tonagu u kocm /Gonads and Bone

Mogepamopu /Moderators: Aoy. MaauHa [NlemkoBa, po. Mapua Opbeyo8Ba,
[Mpogp. 3gpabko KameHoB / Assoc. Prof. Malina Petkova, Prof. Maria Orbetzova,

Prof. Zdravko Kamenov

KocmHa MuHepaAHa NAbMHOCM NPU CUHGPOM Ha NOAUKUCMO3HU AUYHUUU
Mpod. Mapua OpbGeyoBa
KauHuka no EHgokpuHoArozua u borecmu Ha obmaHama, YMBAA ,,CB. l'eopau”, MY, lNroBguB

Bone mineral density in polycystic ovary syndrome
Prof. Maria Orbetzova
Clinic of Endocrinology and metabolic disorders, ,Sv. Georgy” University Hospital, MU, Plovdiv
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npoapaMé/program

825850 B unmumnua cBam na g6olikama mecmuc - kocm

Mpod. 3gpabko KamenoB, gm, gmu
KauHuka no eHgokpuHoroeus, YMBAA ,,ArekcangpoBcka”, MY, Cocpus

In the intimate world of the couple testis - bone
Prof. Zdravko Kamenov, MD, PhD, DMSc
Clinic of Endocrinology, Alexandrovska University hospital, Medical University, Sofia

8,50-9,00 jon
. 9,00-10,00  Cecua / Session: KocmHu npomeHu npu mupeougHa gucyHkyusa/

Bone changes in Thyroid dysfunction

Mogepamopu / Moderators: [Npoc. Kupua Xpucmo3o8, MNpod. Xyauema lepeHoBa,
Mpodp. Muxaua boarno8 / Prof. Kiril Hristozov, Prof. Julieta Gerenova,

Prof. Mihail Boyanov

Kocm u mupeomokcuko3a
Mpod. Kupua Xpucmo3zo06, P. AumumpoBa
KauHuka no EHgokpuHoaozus, Yb ,CB. MapuHa“, MY, BapHa

Prof. Kiril Hristozov, R. Dimitrova
Clinic of Endocrinology, UH ,St. Marina”, MU, Varna

Xunomupeougu3bm U Kocm
A-p Mupa CugepoBa
KauHuka no EHgokpuHoroeus, Vb ,CB.MapuHa”, MY, BapHa

Hypothyroidism and bone
Mira Siderova, MD
Clinic of Endocrinology, UH ,St. Marina”, MU, Varna

9,50-10,00 Auckycusa / Discussion
-),00-1 0,30 -g3a bbAzapcko gpyxecmBo no eHgoKpuHoAo2UA

Apmpumu u kocm/Session: Arthritis and Bone

Mogepamopu / Moderators: Tpod. AHHa-Mapua bopucoB8a, NMpog. Muxaua boaHoB8 /
Prof. Anna-Maria Borissova, Prof. Mihail Boyanov

PeBmamuuHu 6orecmu u KocmHa namoao2un
Mpod. Pawo Pawko6B, A. KaauHo6Ba

KauHuka no PeBmamonoeus, Yb ,C8emu VBan Puacku®, MY, Cogpusa




Rheumatic diseases and bone pathology
Prof. Racho Rachkov
Clinic of Rheumatology, University Hospital ,Ivan Rilsky”

H1,00712,000 CameAumen cumno3uym - Sanofi / Satellite symposium - Sanofi

CovBpemeHHu acnekmu B8 uHcyauHoBomo AeveHue Ha 3axapHua guabem. Tyxeo -
UHCYAUHBM om gHec 3a cmabuaHo ympe / Modern aspects in basal insulin treatment of
diabetes. Toujeo - the insulin of today for steady tomorrow
Mogepamop/ Moderator: Npod. LIBemaauHa TankoBa /

Prof. Tsvetalina Tankova

12,00-13,00 O. bbvAzapcko gpyxecmBo no eHgoKpuHoAO2UA

: YepHogpoOHU u cmomawiHo-4peBHu
3aboaa6aHua u kocm / Liver and Gastrointestinal diseases and Bone

Mogepamopu/Moderators: Aou, )XuBka boreBa, Aou. MaauHa NemkoBa,
Aou, INaamen MonuBaHoB / Assoc. Prof. Jivka Boneva, Assoc. Prof. Malina Petkova,

Assoc. Prof. Plamen Popivanov

YepHogpoObHu 3aboraBaHuna u kocm
Aou. NMramen MonuBanoB, H. TemeakoBa
YHuBepcumemcka 6oaHuua ,ArekcaHgpoBcka”, Cogus

Liver diseases and Bone
Assoc. Prof. Plamen Popivanov, Natalia Temelkova

Aleksandrovska University Hospital, Sofia

CmomawHo-upeBHu 3a6oa968aHua u Kocm
Hamaaua TemeakoBa, lNaamen MonuBano6
YHuBepcumemcka 6oaHuua ,ArekcaHgpoBcka”, Cogpusa

Gastrointestinal Diseases and Bone
Natalia Temelkova, Plamen Popivanov
Aleksandrovska University Hospital, Sofia

13,50-14,00 Auckycua / Discussion
 14,00-15,00 CameAumen cumno3zuym - Servier/Satellite symposium - Servier

AHmuguabemHama mepanua - Hacmoauwle u bbgewe /
Antidiabetic therapy - present and future
Mogepamop / Moderator: INpod. AHHa-Mapua bopucoBa /
Prof. Anna-Maria Borissova
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npoapaMéi/program

[5,00:16,00 """ Cecus/Session: Bumamun D, MapaujumoBugu xae3u u

kocm /Vitamin D, Parathyroid glands and Bone

Mogepamop / Moderators: Ipod. Muxaua boaHoB, INpod. Kupua Xpucmo3o8,
Mpodp. Mapua OpbeuyoBa / Prof. Mihail Boyanov, Prof. Kiril Hristozov,

Prof. Maria Orbetzova
BumamuH D u kocm
Mpodp. XKXyauema lepeHoBa
YMBAA ,lpogp. C. KupkoBuy”, Tpakutucku yHuBepcumem, Cmapa 3azopa

Vitamin D and bone
Prof. Julieta Gerenova
University Hospital ,Prof. S. Kirkovitsh”, Trakia University, Stara Zagora

MapawumoBugHu >kAe3u u Kocm
Mpod. MuxauAa boaHoB
YMBAA ,,ArekcaHgpoBcka”, MY, Cogpua

Parathyroid glands and Bone
Prof. Mihail Bojanov
UMBAL , Alexandrovska”, MU, Sofia

15,50-16,00 Auckycua / Discussion
~ 16,00-16,30 -y3a bvAzapcko gpyxxecmBo no eHgoKpuHoAO2UA

§16,30-18,00 Cecusa: bubpek u kocm/Session: Kidney and Bone

Mogepamopu/Moderators: IMpod. AHHa-Mapua bopucoBa, Aou. Cmedgan KpuBowue8,
Mpod. Muxaua boanoB / Prof. Anna-Maria Borissova, Assoc. Prof. Stefan Krivoshiev,

Prof. Mihail Boyanov

XpoHU4YHO 6bOpeUHO 3aboraBaHe - MUHEpPaAHU KOCMHU HapyweHus.
Tpaguyuume gHec He ca moBa, koemo b6axa
Aou. Cmedan KpuBowue8
YMBAA ,Llapuya WoaHHa-VICYA”, MY, Cocpua

Chronic kidney disease - mineral bone disorders. Traditions today are not what they were
Assoc. Prof. Stefan Krivoshiev
University Hospital , Tsaritsa Joanna-ISUL”, MU, Sofia

Baarcbm Ha kocmma u 6bbpeka
A-p Arekcangop LLlunkoB

YHuBepcumemcka boAHuya no eHgokpuHoaoausa, MY, Cogpua




The waltz of the bone and the kidney
Alexander Shinkov, MD
University Hospital of Endocrinology, MU, Sofia

17,50-18,00 Auckycua

_ CameAaumeH cumno3uym - Astra Zeneca/

Satellite symposium - Astra Zeneca

SGLT2 - uHxubumopu - MyamudpakmopeH nogxog 6 cbBpemeHHOMO AeveHue Ha 3AT2/
SGLT2 inhibitors - Multifactorial approach in T2D management
Mogepamop/ Moderator: Tpod. LIBemaruHaTaHkoBa/

Prof. Tsvetalina Tankova

.~ 2000uwaca  Beuepa ,Cpewa c npuamenu”
bvAzapcko gpyxecmBo no eHgokpuHoAo2uA
paHg Xomen NMroBguB

00
C 3ara MOCKBA 22 okmomébpu 2016 00
I e i/ SERSi6: Saxapen guaGem u Kocm)

Diabetes mellitus and Bone

Mogepamop/Moderator: Tpo. LIBemanuna TaHkoBa, Mpod. Mapua OpbeuoBa /
Prof. Tsvetalina Tankova, Prof. Maria Orbetzova

KocmHu npomeHu npu guabemHo cmbnaAo
A-p Huna NMempo6Ba
Diabetic Foot Clinic, King's College Hospital, London, UK

Bone changes in diabetic foot
Nina Petrova, MD, PhD
Diabetic Foot Clinic, King's College Hospital, London, UK

,<Auabemonopo3a” uau guabemHa ocmeogucmpodus
Mpod. AHHa-Mapua bopucoBa
YHuBepcumemcka boAHuya no eHgokpuHoaoausa, MY, Cogpua

,Diabetoporosis” or Diabetes osteodystrophy
Prof. Anna-Maria Borissova
University Hospital of Endocrinology, MU, Sofia

9,40-10,00 Auckycua
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npozpaMé/program

- Amgen / Satellite symposium - Amgen

AbA20CPOUHU NOA3U U Npugbp>kaHe Kbm AedeHue ¢ [poaua - 10 2oguHu pe3yamamu
om FREEDOM/ Long term Treatment in Postmenopausal Women With Osteoporosis with
Prolia -10 years FREEDOM extension study
Mogepamop/Moderator: Aou, INrameH MNonuBarnoB/Assoc. Prof. Plamen Popivanov

-),40-11,10 -g3a bbvAzapcko gpyxecmBo no eHgoKpuHoAO2UA
3ana MroBgub B

o3uym - Novo Nordisk /
Satellite symposium - Novo Nordisk
MHcyaunoBomo AeueHue 6 kuBoma Ha xopama ¢ guabem - npegu3zBukameacmBa u
peweHusn / Insulin treatment in patients with diabetes - challenges and solutions

Mogepamop/Moderator: Aou. INaameH NonuBaHoB/
Assoc. Prof. Plamen Popivanov

12,00-13,00 - bbvAzapcko gpyxecmBo no eHgoKpuHoAO2UA

3ana MockBa

OHkoAo2uYHU 3a60A96aHUA U Kocm/
Oncology diseases and Bone

Mogepamopu/Moderators: Npodp. KoHcmanma TumueBa,
Mpodp. AHHa-Mapua bopucoBa / Prof. Constanta Timsheva, Prof. Anna-Maria Borissova

CoBpemeHHa XxopmoHaaHa mepanua Npu BOAHU C pak Ha MAeUYHama >kAe3a
Mpod. Koncmanma TumueBa
3aBexxgaw; KauHuka no MeguuyuHcka oHkoroz2us, MBAA ,Hagexxga”, Cogus

Current hormonal therapy of breast cancer patients
Prof. Constanta Timcheva, MD, PhD
Head of the Medical Oncology Clinic, MHAT ,Nadezhda”, Sofia

KocmHu npomeHu npu coAugHu mymopu ¢ ocHOBHO ocmeoAaumuyHo gedcmBue
Mpod. AHHa-Mapusa bopucoBa
YHuBepcumemcka boaHuya, MY, Cocpua

Bone changes in solid tumors with main osteolytic action
Prof. Anna-Maria Borissova

University Hospital of Endocrinology, MU, Sofia




Tymop-uHgyuupaHa ocmeomanauua
A-p Arekcangop LuHko
YHuBepcumemcka boaHuya no eHgokpuHoroaus, MY, Cogpusa

Tumor-induced osteomalacia
Alexander Shinkov, MD
University Hospital of Endocrinology, MU, Sofia

14,25-14,35 Auckycua
[14,40-16,10 Cecua: Xemamonozuunu 3a60raBanun u kocm

Session: Hematological diseases and Bone

Mogepamopu: Tpod. l'eopeu Muxaino8, MNpod. AHHa-Mapua bopucoBa
Moderators: Prof. Georgy Mihaylov, Prof. Anna-Maria Borissova

Kocmnama 6oaecm 8 xemamoaozuama
Mpodp. Neopau Muxaiino6
HCBAAX, Cocun
Bone disease in Hematology
Prof. Georgy Mihaylov
NSHATH, Sofia

MpomeHu B karuueBo-cpocopHama obmaHa U Kocmma NPU MYAMUNAEH MUEAOM
A-p Arekcangop LUuHkoB
YHuBepcumemcka 6oAHUYa no eHgokpuHoAoeus, MY, Cogusa

Changes in the mineral metabolism and the bone in multiple myeloma
Alexander Shinkov
University Hospital of Endocrinology, MU, Sofia

XemamonozuuHu 3a6oaaBaHua u Kocm
Mpod. AHHa-Mapusa bopucoBa

Haematological diseases and bone
Prof. Anna-Maria Borissova

16,00-16,10 Auckycua
- 16,10-16,30 -ay3a bbvAzapcko gpyxecmBo no eHgoKpuHoAO2UA

BbJITAPCKO OPYXECTBO IO EHOOKPUHOJIOIA

15



npoapaMé/program

[16,30-16,50  Cecun: MemaGoAumeH cuHgpom u Kocm

Session: Metabolic syndrome and Bone

Mogepamopu: Aou,. BaH LluHaukoB, IMpod. Xyauema lepeHoBa, Aou. )KuBka boHeBa
Moderators: Assoc. Prof. Ivan Cinlikov, Prof. Julieta Gerenova, Assoc. Prof. Jivka Boneva

MemaboAaumeH cuHgpom u Kocm
Maauna NMNemkoBa
Vb ,ANozeneuy”, M@ Ha CY

Metabolic Syndrome and Bone
Malina Petkova
University Hospital ,Lozenetz”, Medical Faculty, Sofia University

[116,50-18,30  Cecua: Copgeunocbgobu 3a60rabanua u kocm

Session: Cardiovascular diseases and Bone

Mogepamopu: Aou. NBan LluHaukoB, Aou. Comup Mapue8, Npod. 3gpabko KameHoB
Moderators: Assoc. Prof. lvan Cinlikov, Assoc. Prof. Sotir Marcheyv,
Prof. Zdravko Kamenov

Copue u kocmu
Aou. Comup Mapue6
CneyuaauzupaHa boaHuya 3a akmuBHo AeyeHue no kapguoaroeus, [1reBeH
Heart and Bones
Assoc. Prof. Sotir Marchev
Specialized Hospital for Active Treatment in Cardiology, Pleven

Mekomo e no-cuaHo om mBbpgomo uAu Kak HepBHama cucmema peayaupa
KocmHama obmaHa
Mpod. 3gpaBko KameHoB, gm, gmH,
KauHuka no eHgokpuHoroeus, YMBAA ArekcaHgpoBcka, MY, Cocpus
Soft is stronger than hard or how the nervous system regulates bone metabolism
Zdravko Kamenov, MD, PhD, DMSc
Clinic of Endocrinology, Alexandrovska University hospital, Medical University, Sofia

3a mekume kocmu, mBbpgume apmepuu u Bumamux K2
Aou. Cmecpan Kpubowue6
YMBAA ,Llapuya WMoaHHa - ICYA”, MY, Cogpusn

For soft bones, arteries hard and vitamin K2
Assoc. Prof. Stefan Krivoshiev
UMHAT , Tsaritsa Joanna - ISUL”, MU, Sofia



TpaguyuoHHU U NOMEeHUUaAHU MexaHu3mMu 3a Bpb3ka mexxgy cbpgedHocbgoBo
3aboanaBaHe u ocmeonopo3a
Mpod. AHHa-Mapua bopucoBa
YHuBepcumemcka boaHuUya no eHgokpuHoroaus, MY, Cogpua

Traditional and potential mechanisms for the link between cardiovascular
diseases and osteoporosis
Prof. Anna-Maria Borissova
University Hospital of Endocrinology, MU, Sofia

18,20-18,30 Auckycua
_ Cameaumen cumno3uym - Berlin Chemie

Satellite symposium - Berlin-Chemie

AeueHue Ha [Mpeguabem u cBbp3zaHumMe ¢ He20 MemaboAUMHU HapyweHua /
Treatment of Prediabetes and the related metabolic disorders
Mogepamop/Moderator: [Npodg. 3gpaBko KameHoB / Prof. Zdravko Kamenov

3akpubaHe Ha HauuoHaAeH cumnozuym
,KocmHu npomeHu npu pazaudHu 3aboaaBaHun’
Mpod. AvHa-Mapua bopuco6a
[Npegcegamen Ha bvaeapcko gpykecmBo No eHgOKPUHOAO2UA

Closing Remarks of National Symposium
,Bone changes in different diseases”
Prof. Anna-Maria Borissova
President of Bulgarian Society of Endocrinology

72000 Beuepa ,AoBuxgane”

bwazapcko gpyxxecmBo no eHgoKpuHorozua
’PAHA XOTEA NMAOBAVB







bopucoBa A-M. - 20.10 (710.00-13.00; 17.15-18.00; 18.00-19.30); 21.10 (10.30-11.00; 14.00-15.00; 16.30-
18.00); 22.10 (13.00-14.35; 14.40-16.10)

boueBa XK. - 21.10 (73.00-14.00); 22.10 (16.30-16.50)

boanoB M. - 20.10 (14.05-14.20); 21.10 (9.00-10.00; 10.30-11.00;15.00-16.00; 16.30-18.00)
BaageBa C. - 20.10 (74.20-14.50)

lFepeHoBa XK. - 21.10 (9.00-10.00); 22.10 (16.30-16.50)

KameHo®6 3. - 21.10 (8.00-9.00); 22.10 (16.50-18.30)

KpuBowueB C. - 21.10 (16.30-18.00)

Mapue6 C. - 22.10 (16.50-18.30)

Muxatrno I. - 22.10 (74.40-16.10)

Opb6euyoBa M. - 21.10 (8.00-9.00; 15.00-16.00); 22.10 (8.00-10.00)

MemkoBa M. - 21.10 (8.00-9.00; 13.00-14.00)

Monu6ano6 I. - 21.10 (13.00-714.00); 22.10 (10.00-10.40; 11.00-12.00)

TankoBa Ll. - 20.10 (714.50-15.15; 15.15-16.15; 16.15-17.15); 21.10 (11.00-12.00); 22.10 (8.00-10.00)
TumueBa K. - 22.10 (73.00-714.30)

Xpucmo306 K. - 21.10 (9.00-10.00; 15.00-16.00)

LlusAukoB W. - 22.10 (16.30-16.50; 16.50-18.30)

Abcmpakmu Ha Aekyuume om Y4ebHume cecuu
(no pega 6 lNpoepamama)

Mpod. Mapua OpbeuoBa - cmp.
Mpod. 3gpaBko KameHoB - cmp.
Mpodp. Kupua Xpucmo3oB - cmp..
A-p Mupa CugepoBa - cmp.

Mpodp. Pawo PawkoB - cmp.

Aou, INaamer MonuBaHoB - cmp.

A-p Hamaaua TemeakoBa - cmp.
Mpod. >Kyauema leperHoBa - cmp.
MNpod. Muxaua boaHoB - cmp.

10. Aou. CmedpaH KpuBowueB - cmp.
11. Arp ArekcaHgobp LLIuHkoB - cmp.

12. Arp Huna lNempoBa - cmp.

13. MNpod. AHHa-Mapua bopucoBa - cmp.
14. Mpod. KoHcmanma TumueBa - cmp.
15. MNpod. AHHa-Mapua bopucoBa - cmp.
16. A-p ArekcaHgobp LLluHkoB - cmp.

17. Mpod. l'eopau MuxaliaoB - cmp.

18. A-p ArekcaHgbp LLIunkoB - cmp.

19. MNpod. AHHa-Mapua bopucoBa - cmp.
20. Aou,. MaauHa lNemkoBa - cmp.

21. Aou. Comup MapueB - cmp.

22. INpodp. 3gpabko KameHoB - cmp.

23. Aou., Cmegpan KpuBowueB - cmp.
24. lNpod. AHHa-Mapua bopucoBa - cmp.
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KocmHa MuHepaAHa NAbMHOCM NpuU CUHJPOM Ha

noAukucmo3sHu qUyHUUU

lMpogp. Mapua OpbeyoBa

KauHuka no EHgokpuHoAo2ua u 6orecmu Ha obmaHama,
YMBAA ,CB. leopau”, MeguuyuHcku YHuBepcumem, [ThroBgubB

EcmpozeHume uezpaam kaouoBa poaa 3a gocmueaHe U Noggbp>kaHe Ha HOPMaAHa
KOCmMHa maca npu >keHume 4pe3 Bb3geticmBue Bbpxy ocmeobracmume, kKakmo u Bbp-
Xy ocmeokAaacmume. Cuuma ce, ye ocHoBHUAM mexaHu3bm Ha aHgpo2eHHO noBauaBaHe
Ha kocmma e cBbp3aH ¢ apomamu3auuama Ha aHgpozeHu B ecmpozeHu B aGuHuuume u
B ekcmpa 2AaHgyAapHUMeE mbkaHu. Bcuuku dpopmupauu kocmma KAemKu umam peuen-
MOpU U 3a aHgpPO2€EHU, U 32 ecmpozeHu, kKamo npeobaagaBam aHgpo2eHHUMe peuenmo-
pu Bbpxy ocmeobracmHUMe KAEMKU.

CuHgpombm Ha noAukucmo3Hu aduHuuu (PCOS), xapakmepu3upaw, ce ¢ XpoHU4YHa
aHoByaauus, xunepaHgpozeHemusn, 3amabcmaBaHe, UEHMpPAAHO OMAazaHe Ha MacmHa
mbKaH U UHcyAuHoBa peucmeHmHocm, npegcmabaaBa yHukareH ecmecmBeH mogea 3a
u3yyaBaHe BauaHuemo Ha aHgpozeHume Bbpxy kocmHama maca npu >keHume. [Npu xe-
Hu ¢ PCOS kocmHama muHepaaHa nabmHocm (KMIT) u3aaexxga ce noggbpka Ha HUBo,
cbnocmaBumo ¢ moBa npu 3gpaBu xeHu, Koemo npegnoaaza, ve BpegHume edekmu,
cBbp3aHu c Auncama Ha oByaauun, mo2am ga 6vgam omcarabeHu om u3zaazaHemo Ha KOcC-
mume Ha Bb3getdcmBuemo Ha aHgpozeHume. Pa3auuHu gokazameacmBa kakmo npu 30-
paBu >eHu, maka u Npu >KeHU C aHgPO2EHEH U3AUWBK, NOgKpenam HaAuyue Ha He3aBu-
CuMa acouuauua Ha aHgpoz2eHume ¢ gocmuzaHemo u nNoggbpykaHemo Ha nukoBa kocm-
Ha maca 8 npemeHonay3aAHua nepuog. Kamo usro, B83aumoBpb3ikama mexxkgy aHgpoze-
Hume u KMIT npu nonyaauuu >KeHu ¢ aHgpO2eHeH U3AUWBK U32AexKga e No-CuAHa B mec-
mama C N0-20AAM NpoueHm mpabekyaapHa Kocm (2pbbHaveH cmbAab, begpeHa wulka) 6
cpaBHeHue ¢ mecmama ¢ npeobragaBawa kopmukasHa kocm (paguyc u 6egpo), koemo
npegnoAaza NOMEHUUAAHO NO-U3pa3eHu aHgpo2eHHU epekmu, BUAO MO gupeKMHU UAU
uHgupekmHu, 8 memaboAaumHo no-akmuBHama kocm. Obaye, npu Aunca Ha ecmpaguo-
A0B nuk B cpegama Ha MeHCMpYaAHUA UUKbBA U/UAU Ha gocmambyuHa npo2ecmepoHoBa
npogykuua 8 AymearHama a3a, He ce HabaogaBa cymapeH no3umuBeH egpekm, Koemo
owe BegHbx nogckazBa, ye ecmpaguoArbm uz2pae KpumuuHa poas. Taka, no-Bucokama
KMTIT, HabaogaBaHa npu eymeHopelHu, xunepaHgpoz2eHHu >keHu ¢ PCOS B cpaBHeHue ¢
OAU20- UAU ameHopelHU HOCUMEAKU Ha CUHgPOMa U Cbe 3gpabu >keHu, moxke ga bbge ec-
mpo2eHHO MmeguupaHa. Kamo aamepHamuBa, Bb3Mo0kHO e nbpBocmeneHHo 3HaveHue 3a
noggbp>kaHe Ha KMIT npu xxeHume ¢ PCOS ga umam aHgpozeH-3aBucumume npomeHu 6
meAecHUMe NPoNopuUUU, a He gupekmHume epekmu Ha aHgpoz2eHume. Auncama Ha 3Ha-
yumu pasauku B mapkepume Ha KOCMHO pemogeAaupaHe mexkgy >keHu ¢ PCOS u 3gpaBu
KOHMPOAU NpegnoAaeza, Ye gupekmHume egekmu Ha aHgpozeHume Bbpxy popmupaHe-
Mo Ha Kocmma moz2am ga bbgam oz2paHudeHu. Hewo noBeue, B npoyuBaHua npu >keHu
C XunepaHgpo2eHHU CbcmoaHua edpekmume Bbpxy KOCMma, OMHacAHU KbM aHgPO2EeHU-
me, Mo2am omuyacmu ga 6bgam meguupaHu om UUMOKUHU (UHMepAeBKUH-6), pacmek-
HU paKMopU UAU gpyau XOpMOHU (uHcyAauH, cBobogHu ecmpozeHu, akmuBuH, dpoaucma-
muH). VMiIHcyauHbm ce aBaBa eguH om Hal-8axkHUMeE cmumyAaamopu Ha KOCMeEH pacmesx.

M Hakpan, AevebHU cmpamezuu, HacouyeHu Kbm pegykuua HuBama Ha aHgpozeHume,
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ecmpozeHume u UHcyauHa, 6e3 ga ce B3emam nog BHumaHue uHguBugyaArHume um
etpekmu Bbpxy kocmHama maca u 6e3 ga ce Bv3cmaHoBu HopmaaHama mMeHCcmpyaAHa
UUKAUYHOCM, u3Aa2am egHa onpegeAeHa 2pyna >keHu ¢ PCOS Ha nomeHuuaAeH puck om
pa3zBumue Ha ocmeonopo3a B no-kbcHa Bb3zpacm.

Bone Mineral Density in Polycystic Ovary Syndrome

Prof. Maria Orbetzova
Clinic of Endocrinology and metabolic disorders, ,Sv. Georgy” University Hospital, MU, Plovdiv

Estrogens play a key role in the development and maintenance of the appropriate bone
mass in women, by acting on osteoblasts, as well as on osteoclasts. The main mechanism
of androgen action on bones is believed to be linked to the aromatization of androgens to
estrogens in the ovaries and extra glandular tissues. Moreover, all bone-forming cells have
receptors for both androgens and estrogens with a predominance of androgen receptors
on osteoblast cells.

Polycystic ovary syndrome (PCOS), characterized by chronic anovulation, hyperandro-
genemia, obesity, central adiposity, and insulin resistance, represents a unique, natural
model for study of the influences of androgenic hormones on bone mass among women.
In PCOS, bone mineral density (BMD) appears to be maintained at levels comparable to
those observed in control women, implying that the deleterious effects associated with
anovulation may be attenuated by bone exposure to androgens. Various lines of evidence
in both normal women and women with androgen excess tend to support an independent
association of androgens with peak bone mass attainment and maintenance in pre-
menopausal women. Generally, the association of androgens and BMD in the androgen
excess populations appears to be stronger in bone sites with a greater percentage of tra-
becular bone (lumbar spine and femoral neck) compared to cortical bone sites (radius and
hip), suggesting potentially more pronounced androgenic effects, whether direct or indirect,
in more metabolically active bone. However, no net positive effect on bone was observed
without the midcycle estradiol peak and/or luteal phase progesterone production, suggest-
ing again that estradiol plays a critical role. Thus the higher BMD seen in eumenorrheic,
hyperandrogenic PCOS women compared to that in oligo- and amenorrheic PCOS women
and normal controls may be estrogen mediated. Alternatively, androgen-dependent
changes in body composition, rather than a direct effect of androgens, may be the primary
influence in maintaining BMD in PCOS women. The absence of any notable differences in
bone remodeling markers between women with PCOS and healthy controls suggests that
any direct effects of androgens on bone formation may be limited. Moreover, in studies of
hyperandrogenic disorders, the bone effects attributed to androgens may be partially medi-
ated by cytokines (interleukin-6), growth factors, or other hormones (insulin, free estrogens,
activin, follistatin). Insulin appears to be one of the most important positive bone growth
stimulators.

Finally, treatment interventions targeted at reducing androgen, estrogen, and insulin
levels, without attention to their individual effects on bone mass and without subsequent
restoration of normal cycling, may place a subgroup of PCOS women potentially at risk for
osteoporosis later in life.

22 HauuoHareH cumno3uym ,,KocmHu npomeHu npu pazauyHu 3aboaaBaHua”



B uHmumHusg cBam Ha gBolkama mecmuc - kocm
lpogp. 3gpabko KamenoB

KauHuka no eHgokpuHoaoaus, YMBAA ArekcaHgpoBcka, MeguuyuHcku yHuBepcumem, Cogpua

XKuBeem Bb6 Bpememo Ha cekcyaaHama cBoboga, kozamo BcakakBu omHoweHua ca
Bb3M0XKHU, a AkbonumHomo u3zcregoBameAcko oko HU uzHeHagBa ¢ MHO20 omKkpumusa
u HoBu Bpb3ku.

OmgaBHa ce 3Hae 3a npuBbp3zaHocmma Ha mecmuca Kbm Kocmma. Tol a yxaxkBa ¢
mecmocmepoH u npou3BogHua My ecmpaguoa, NOg YUUMO AACKU KOCmma NPoCcmo pas-
ubgpmaba. M makap He Bcuuko ga e acHo 3a poaama Ha gBama xopmoHa 6 pazBumuemo
U NOggbprKaHemo Ha KOCmMa, KAUHUYHUME gaHHU Nogkpenam 3Hayumocmma Ha NOAO-
Bume xopmoHu 3a gobpyBaHemo Ha kKocmma.

MpuemaHa obuyaliHo kamo H6e3uyBcmBeHa u puzugHa KomhaHboOHKa Ha Bcuuku 2ope-
wu ¢ akmuBHama cu obmaHa opeaHu U MbKaHu, HANOCAEgHK KOCMMa NOCMeNeHHO No-
ka3Ba, ue omeoBapa Ha cuzHaaume um Ha cBoa buoro2uyeH e3uk, ¢ koumo noBuwaba un-
cyauHoBama uyBcmBumeaHocm u cekpeuusn, noBauaBa myckyaume u barama macmua
MbKaH, peayAaupa obmaHama Ha MmacmHuUMe KUCEAUHU, Kakmo u pocgpamHama obmaHa.

EgBa npe3 nocaegHume 20guHu obaue kocmma 3anoyHa cBeHauBo ga pazkpuBa cBo-
ume uyBcmBa kbm mecmuca. Okasza ce, 4ye nog HellHUMe Aacku mecmucbm gobuBa Ho-
Bu cuau. CBbp3Batku ce ¢ G-kynaupaHume GPRC6A peuenmopu Bbpxy AatiguzoBume
KAEMKU HegekapboKcuAupaHUAm oCcmeoKaAuuH MOXKe ga UHgyuupa npogykuuama u cek-
peuuama Ha MecmoCMmepoH Kamo cmumyAupa uumoxpomume P450scc u P450c17. o
pa3AudHU mexaHu3mu kocmma noBuwaBa penpogykmuBHume Bb3moXkHOCMU Ha mec-
muca. Ocma naHkpeac-kocm-mecmuc geticmBa He3aBucumo U napareHo Ha Kaacuyecka-
ma oC XunomaAamyc-xunocu3a-mecmuc.

B 3akaoyeHue, makap u nosBuna ce 8 uzcregBaHuama npe3 nocregHama gekaga
Bpb3kama mexxgy kocmma u mecmuca e obewaBawa 6 penpogykmuBeH acnekm.

In the Intimate World of the Couple Testis — Bone

Prof. Zdravko Kamenov
Clinic of Endocrinology, Alexandrovska University hospital, Medical University, Sofia

We live in a time of sexual freedom, when all kind of relations are possible, and the curi-
ous researcher's eye surprises us with many findings and new links.

It has been known for a long time about the attachment of the testis to bone. He makes
court to her with testosterone and its derivative estradiol, under whose caresses bone
blooms. Even if not everything is clear about the role of both hormones in the development
and maintenance of the bone, clinical data supports the importance of gonad hormones for
the prosperity of the bone.

Usually accepted as an insensible and rigid companion of all hot with their metabolism
organs and tissues, recently the bone gradually showed that she responds to the signals in
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her own biological language byincreasing the insulin sensitivity and secretion, influencing
muscles and white adipose tissue, regulating the free fatty acids and the phosphates metab-
olism.

Only in the last years the bone started shyly to disclose her feelings to the testis. It
appeared that under her embraces the testis gains strength. Binding to the G-coupled
GPRCO6A receptors on the Leidig cells, undecarboxilatedosteocalcin is able to induce the
production and secretion of testosterone via stimulation of the steroidogenic cytochromes
P450scc and P450c17. With different mechanisms the bone increases the reproductive
power of the testis. The pancreas-bone-testis axis regulates the testis, independently of and
in parallel to the hypothalamus-pituitary-testis axis.

In conclusion, although appearing in the last decade, the bone-testis link is promising in
reproductive aspect.

Kocm u mupeomokcukosa
lpog. Kupua Xpucmo3zo8, P. AumumpoBa

KauHuka no eHgokpuHoaoeus, YMBAA ,C8ema MmapuHa”

TupeougHume XxopMoHU ca om cbwecmBeHo 3HaveHue 3a pazBumuemo Ha ckeaema,
AUHEapHUA pacmexk Ha Kocmma, gocmuz2aHemo Ha nukoBa KocmHa maca u noggbpka-
Hem Ha HopmaAHa KocmHa cmpykmypa u 3gpaBuHa.

Tupeomokcuko3zama yckopaBa kocmHOMO pemogeaumpaHe u e egHa om 2aaBHume
npuvuHU 3a BmopuyHa ocmeonopo3a ¢ Bucok kocmeH mbpHoyBbp npu Bvb3zpacmuu. He
camo aBHume, HO u cybK-AUHUYHUME (POPMU Ha MUPEOMOKCUKO3a, BKAIOUUMEAHO U NPO-
gbAKUmMeAHomo cynpecuBHo AeveHue ¢ AeBomupokcuH HamaauBam KocmHama muHe-
paAHa nAbmuocm (BMD) u noBuwaBam gppakmypHua puck, ocobeHo npu nocmmeHona-
y3aaHu keHu. OcBeH moBa npoyuBaHua cpeg eymupeougHuu uHguBugu nokazBam, ue
PyHKUUOHUPAHEMO Ha XunomaAamo-Xxunogu3o-mupeougHama oc 6 2opHua guana3oH Ha
pedepeHmHama Hopma e cBbp3aHo ¢ no-Hucka BMD u noBuweH puck om ¢ppakmypu.

HopmaaHama npogbAXKumeAHOCM Ha pemogeAupawun UukbA e okoAo 200 gHu, go-
Kamo Npu MUpPeomoKCUKo3a ma e HamaAeH Ha noAoBuHa, kamo npu Bceku UUKbA ce 2y-
6u 9,6% muHepaauzupaHa kocm. OcmeokaacmHama Kocmua pe3opbuua e no-u3pazeHa
8 kopmukaAHama u no-caabo 8 mpabekyaapHama kocm. TputiogmupoHuHbm (T3) megu-
upa ocmeokAacmHama Kocmua pe3opbuua npegumHo upe3 TR, kakmo upe3 gupekme-
HO Bb3geticmBue Bbpxy ocmeokaacmMume, maka U UHgupekmHo upe3 akmuBupaHe Ha
ocmeobAracmume. Aepuuumbm Ha mupeomponuH (TSH) cbwo ce npegnoaaza Kamo
pakmop 3a pazBumuemo Ha ocmeonopo3a. TSH Bause Bbpxy kocmHua memaboAuzbm
upe3 TSHR 68 ocmeobGracmHume u ocmeokAaacmHume npekypcopu. HopmaauzupaHemo
Ha mupeougHama gyHkuuama Bogu go HamaaaBaHe Ha kocmHa obmaHa u noBuwaBate
Ha BMD, HO kocmHama nAbmHocm He BuHaz2u gocmuza go u3zxogHomo HuBo caeg Aeve-
Hue. lNpegwecmBawuam xunepmupeougu3zbm ocmaBa puckoB cakmop 3a begpeHu
dppakmypu, pecnekmuBHo u noBuweHa cmbpmHocm 6 no-kbcHa Bvb3pacm.
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Bone and Thyrotoxicosis

Prof. Kiril Hristozov, R. Dimitrova
Clinic of Endocrinology ,Saint Marina" University Hospital

Thyroid hormones are essential for normal skeletal development, linear bone growth,
peak bone mass formation and maintenance of normal bone structure and strength.

Thyrotoxicosis causes acceleration of bone remodelling and is one of the main risk fac-
tors for secondary osteoporosis with increased bone turnover in elderly. Not only overt but
also subclinical forms of thyrotoxicosis, including prolonged suppresive treatment with
levothyroxine, reduce bone mineral density (BMD) and increase the fracture risk, especial-
ly in postmenopausal women. Furthermore, studies among euthyroid individuals show that
functioning of the hypothalamic-pituitary-thyroid axis in the upper limit of normal range is
associated with lower BMD and increased risk of fractures.

The normal duration of the remodelling cycle is about 200 days, while in thyrotoxicosis
it is reduced by half, and in each cycle 9,6% of mineralised bone is lost. Osteoclastic bone
resorption is more pronounced in cortical than in trabecular bone. Triiodothyronine (T3)
mediates bone resorption mainly by TRa, both directly through effects on the osteoclasts,
and indirectly - activating the osteoblasts. Thyrotropin (TSH) defficiency is suggested as
another risk factor for developing osteoporosis. TSH affects bone metabolism through the
TSHR on the osteoclast and osteoblast precursors. Normalization of thyroid function
reduces bone turnover and increases BMD, but even after treatment it is possible that bone
density does not reach its initial level. Previous hyperthyroidism remains a risk factor for hip
fractures and for increased mortality in older people.

Xunomupeougusbm u kocm

A-p Mupa CugepoBa
YMBAA ,CB. MapuHa”, BapHa

LLlumoBugHume xopmoHu umam pewaBawa poaa 6 ckenemHua pacmexx u pa3zBumue,

gocmuezaHemo Ha nukoBa KocmHa maca u noggbp>kaHemo Ha KocmHama maca. Tpulog-
mupoHuHbm (T3) uepae nvpBocmeneHHa poaa B ckeAemHama xomeocmasza Kamo CMmu-
MyAaupa ocmeobaacmHama gudpepeHyuauua u akmuBHocm ype3 KoMNAeKC om gupekm-
Hu Bb3geticmBua Bbpxy peuenmopume 3a MUPEOUGHU XOPMOHU U UHgUPEKMHU meXxa-
Hu3zmu, BrkarouBawu mHOXXecmBo pacmekHu hakmopu U LUMOKUHU.
T3 cbwo mMaka cmumyAaupa u ocmeokAacmHama guepeHyuauua u kocmuama pe3opb-
uun, kamo 3aceza ocmaBa HeaCHO gaAu MoO3u egpekmM Ce gbAXKU Ha gupekmHo gelicmBue
Bbpxy ocmeokaacmume uAu e onocpegcmBaH uHgupekHo upe3 cucmemama RANK-
RANKL. MNoHacmoawem cbwecmByBam gokazameacmBa, ue camuam TCX gelicmBa ka-
MO gupeKkmeH pe2yaamop Ha KOCMHOMO pemogeAupaHe upe3 peuenmopu 68 ocmeobaac-
mume u ocmeokAacmume, koemo noguyepmaBa 3HaueHUEMO Ha UHMez2pumMema Ha Xuno-
maAamo-xunoduzo-wumoBugHama oc.

HeaekyBaHuam xunomupeougu3zbm 8 gemcmka Bb3pacm Bogu go 3ababarHe Ha pac-
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me>ka, HapyweHua B8 eHgoxoHgpaAHama ocudukauua, uzocmaBaHe 6 kocmHama 6b3-
pacm u mpadHo HUCBLK pbcm. Xunomupeugu3mbm y Bb3pacmuu npuduHaBa obw, xuno-
memaboauzbm. [NMpouecume Ha KOCMHO popmupaHe ce 3ab6aBam ¢ okoro 50%, a Ha KOC-
mHa pe3opuua - ¢ okoro 40%. Kaauyuypuama HamaaaBa, cepymHume KoHUeHmpauuu Ha
0CMeoKaAUUH U aakaaHa gpocgramasa ce noHukaBam, gokamo napamxopmoHsm u Buma-
MUH A mozam ga 6bgam noBuweHu. NapareaHo ¢ noHukeHuemo 8 kocmHua mbpHOBbP,
ce cbobwaba u 3a noBuwabaHe Ha KOpMuKaAHama KOCmMHa NAbMHOCM, gokamo mpabe-
kyaapHama KMIT He e 3acezHama. He3zaBucumo om moBa, nonyrayuoHHU npoyuBaHun
gokazBam, ye xunomupeougu3zmbm ce cBbp3zBa c noBuweH puck om pakmypu, Yudmo
mexaHu3zbm ocmabBa Heu3acHeH.

Cuuma ce, ye yBpexkgaHemo Ha kauecmBomo Ha Kocmma ce KOMbUHUpa C HamaAe-
HUe Ha MexaHU4YHUMe CMUMUYAU Nopagu NoHUXKeHama gpu3uvecka akmuBHocm npu Xuno-
mupeougu3bm, Kakmo u ¢ noBuweH puck om nagaHe. Taka noBuweHuam cpakmypeH
PUCK NpU XUNOMUPEOUgU3bM Ce gbAXKU Ha npekomepHa KocmHa mBbpgocm u HepBHo-
MYCKYAHa HecmabuAHocm.

XpoHuuHomMo AedeHue ¢ wumoBugHu xopmoHu noBauaBa kocmHua memaboAuzbm.
He camo cynpecuBHume go3u mupokcuH, Bogewu go cybKAUHUYEH Xunepmupeougu-
3bM, HO U 3amecmumerHomo T4 AeveHue moxke ga noBause HecamuBHo KMI1. Caeg 3a-
nouBaHe Ha 3amecmumeAHOMO AedeHue, ce HabaogaBa m.Hap. ,catch-up” - mpaH3umop-
Ha KocmHa 3a2yba, Koamo ce HeympaAu3zupa om nocaegBawomo KOCMHO hopmupaHe.

Hypothyroidism and Bone
Mira Siderova, MD

University Hospital ,St. Marina”, Varna

Thyroid hormones play a crucial role in the skeletal growth and development, peak
bone mass acquisition and maintenance of bone mass. Triiodothyronine (T3) plays a pri-
mordial role in the skeletal homeostasis and stimulates osteoblast differentiation and activ-
ity by complex direct actions on TH-receptors and indirect mechanisms, involving diverse
growth factors and cytokines. T3 also stimulates osteoclast differentiation and bone resorp-
tion, but it still remains unclear whether this effect results from direct action in osteoclasts
or indirectly through RANK-RANKL system. There is now evidence that TSH itself acts as a
direct regulator of bone remodeling through receptors both on osteoblasts and osteoclasts,
highlighting the importance of integrity of the hypothalamo- pituitary- thyroid axis.

Untreated hypothyroidism in childhood leads to growth retardation, disturbances of
endochondral ossification, delayed bone age and persistent short stature. Hypothyroidism
in adults causes general hypometabolism. Bone formation processes are slowed in 50%,
bone resorption processes - in 40%. The calciuria is reduced, serum concentration of
osteocalcin and alkaline phosphatase is decreased, but serum concentration of parathyroid
hormone and vitamin D can be elevated. Along with the reduction of bone turnover, it has
been reported that cortical thickness increases, while bone mineral density of trabecular
bone is not affected. Nevertheless, population based studies prove that hypothyroidism is
related with increased risk of fractures, although their mechanism remains unclear. Impair-
ment of bone quality is believed to occur in association with the reduction of mechanical
stimuli due to lower physical activity and with an increased risk of falls. Thus, increased frac-
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ture risk in hypothyroidism is due to bone stiffness and neuromuscular instability.

Chronic treatment with thyroid hormones influences bone metabolism. Not only sup-
pressive doses of thyroxin leading to subclinical hyperthyroidism, but also replacement T4
therapy may negatively influence BMD. Once replacement therapy is initiated, there is a
,catch-up” bone loss that is transient and actually reversed ultimately by new bone formation.

PeBMamuyHu boAecmu u kocmHa namoaoz2ug
lpog. Pawo PawkoB

YMBAA ,C6. MBaH Puacku”, KauHuka no PeBmamonoaua

boArecmume Ha onopHo-gBuz2ameaAHua anapam ca ocHoBeH npegmem Ha peBmamoao-
euama. KocmtHama cucmema 6uBa BvBaeueHa, yyuacmBa u cmpaga no pazAuveH HauuH
npu pazaudHume 2pynu peBmamuuHu 3aboaaBaHus.

Npu Bb3naaumeaHume cmaBHu 3aboaaBaHua uHmepec npegcmabaaBa AokaaHama,
okorocmaBHa ocmeonopo3a, noaBama Ha KOCMHU epo3uu, ocmeonopo3ama npu 60-
Aecmma Ha bexmepeB, kombuHayuama om ocmeonAacmMuUYHU NPOUECU U 0CMeonopo3a-
ma npu NncopuamuyeH apmpum, KOCMHUMEe NPOMEHU NPU CeNMUYHUME U cheyuduyHU-
me apmpumu. Npu cucmemHume 3aboaaBaHua Ha CbeguHUMEAHamMa MbkaH — KOAA2eHO-
3ume - KocmHama namoaoz2us e pa3audHa - N'KC uHgyuupaHa ocmeonopo3a, acenmuv-
HU Hekpo3u, ocmeomueAaumu. ViHmepecHu ca egHoBpemeHHama ocmeockAepo3a u ocme-
ONopo3a, HaAUMUEMO Ha ocmeum u XoHgpum npu gezeHepamuBHume cmaBHu 3a60Aa-
BaHua. Cpeg AokaaHUMe u obwu 6oaeBu cuHgpomu npu mekomwbkaHHua peBmamu3bm
BaxkHO macmo 3aema arzogucmpodguama - cbgoB npouec ¢ AokaaHa nemHucma ocmeo-
nopo3a. B pa3geaa kaacudecka kocmHa namoaAo2ua ocBeH 2eHepaAu3zupaHama ocmeono-
po3a uHmpec npegcmaBaaBam acenmuuHume Hekpo3u, boaecmma Ha Paget, kocmHa na-
moAo2ua npu nbpBuyHU MYMOpPU U Memacmaszu, NPoOMeHUMe NPU MYAMUNAEH MUEAOM.
Te>kkume KOCMHU NPOMEHU NpU CUugpuAUC U guabem ce cpewam pagko, HO Cbwo caegBa
ga ce no3zHaBam. Hakpasa - peguua 2zeHemuyHu 3aboraBaHua kamo osteogenesis imperfect,
ohopmam cnekmbpa Ha KOCMHuUMmMe nopaxkeHua npu peBmamuyHume 6orecmu.

Pa3zAuuHu 3a60A968aHUA, namoz2eHe3a, guazHOCUYeH NOGX0g U AeveHue - onpegeAeHo
e uHmepeceHo! Heobxoguma ca 3HavumeAHa meguuuHcka nogaomoBka u mexHoAo2uY-
HU Bb3moXKHOCMU.

HanucanHomo no-2zope e cbwHocmma Ha npegcmoawama npezeHmauun. Ouepmatu-
me HO30A02UYHU eguHUUU we 6bgam npecmaBeHu No-nogpobHO U HazAegHO U Kamo gu-
a2HO3a, U Kamo AeveHue.

Rheumatic Diseases and Bone Pathology

Prof. Racho Rachkov
University Hospital ,Ivan Rilsky“, Clinic of Rheumatology

Diseases of the musculoskeletal system are the primary subject of rheumatology. The
bones are involved and affected in different ways by the rheumatic diseases.
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In inflammatory diseases the main interest is the local juxtaarticular osteoporosis, the
bone erosions, the osteoporosis in ankylosing spondylitis, combination of osteoplastic
processes, osteoporosis in psoriatic arthritis, bone changes in septic and specific arthritis. In
connective tissue diseases the bone pathology is diverse - glucocorticoid-induced osteo-
porosis, avascular necrosis, osteomyelitis. Of specific interest are the combination of con-
current osteosclerosis and osteoporosis, osteitis and chondritis in degenerative joint dis-
eases. Among the regional pain syndromes an important place is taken by algodystrophy -
vascular process, associated with local patchy osteoporosis. In the part ,Classic bone
pathology” along the generalized osteoporosis, of interest are avascular necrosis, Paget's
disease, bone tumours and metastases, multiple myeloma. Bone complications are rare in
syphilis and diabetes but should be recognized. At the end - several generic diseases such
as osteogenesis imperfectd form the full spectrum of bone pathology associated with
rheumatic disease.

Different diseases, pathogenesis, diagnosis and treatment - definitely interesting! All
that is needed is significant medical knowledge and available technical modalities.

This short overview outlines the current presentation. The aforementioned nosological
units will be presented in depth as diagnosis and treatment.

YepHogpobHu 3aboagaBaHug u kocm

Aouy. lNMramen MNMonuBanoB, H. TemeakoBa

OmgeAeHue No KAUHUYHA geH3umomempua U KOCmHU memaboAumHu 3aboraBaHus,
YHuBepcumemcka boaHuya ,ArekcaHgpoBcka”, Cogpua

MbpBuuHama buauapHa uupo3a, aBmoumyHHuMe xenamumu, XpoHu4Hume BupycHu
Xenamumu, aAKOXOAHama vepHogpobHa Goaecm, xemoxpomamo3ama u gpyau YepHog-
pobHU HapyweHua Bogam go m.H. XxenamaaHa ocmeogucmpodua. Ta ce uzaBaBa kamo
ocmeonopo3a, ocmeomaAauua uAu kombuHauua om gBeme.

Ocmeonopo3a ce pa3zBuBa 6 go 52% om 6oAHUME C XPOHUYHU Xxenamonamuu. Te-
»kecmma u gaBHocmma Ha xenamonamuama, Bugbm Ha npoBe>kgaHomo AeveHue, Xuno-
20Hagu3ma, Bb3pacmma, meaecHomo mezaao, BumamuH A peuenmopHua 2eHomun u gp.
ca puckoBu pakmopu 3a pazBumuemo U. PeaamuBruam puck 3a BcakakBu ppakmypu
e yBeauuven gBykpamHo cnpamo obwama nonyaauus.

Ocmeonopo3ama 8 go 80% om cayuaume e ¢ 6aBHa kocmHa 06maHa — NOgMUCHa-

ma KocmHa popmayun u HUCKa UAU HOPMaAHa KocmHa pe3opbuus.
AuazHocmuyHUMeE Kpumepuu, KAUHUYHAamMa KapmuHa, cheuuduyHume AabopamopHu u3-
caegBaHua u cxemama 3a gugepeHyuasHama guazHo3a u npocaegaBaHe ca Kaacu4ecku-
me. [Mpu 60AHU ¢ NbpBuyeH GuAuapeH XxoAaH2um, UUPO3U, Npegu YepHogpobHa mpaHcn-
AaHMauus, NPU 0CMeoNopPo3Ha hpaKkmMypa UAU KOPMUKOCMepPOoUugHo AeveHue mpabBa ga
ce u3caegBa kKocmHama MuHepaAHa NAbMHOCM.

AuazHo3zama u AeyeHuemo ce npoBeskgam uHguBugyaau3zupaHo cbobpazHo obwama
purocodua 3a mpemupaHe Ha KoCmHume memaboAumHu 3aboaaBaHuA.
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Baagumup AumumpoB Maidcmopa, gemaia om ,CBambeHo xopo”
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Liver Diseases and Bone
Assoc. Prof. PlamenPopivanov, N. Temelokova

Department of Clinical densitometry and Bone metabolic diseases,
Aleksandrovska University Hospital, Sofia

Primary biliary cirrhosis, autoimmune hepatitis, chronic virus hepatitis, alcoholic liver dis-
ease, hemochromatosis and other liver disorders lead to the so called hepatic osteodystro-
phy. It is seen as osteoporosis, osteomalacia or a combination of both.

Osteoporosis occurs in up to 52% of the patients with chronic hepatopathies. The risk
factors are as follows: the severity and duration of the hepatopathy, type of treatment pre-
scribed, hypogonadism, age, body weight, vitamin D receptor genotype, etc. The relative
risk for any fractures has been increased twice versus the general population.

The osteoporosis in up to 80% of the cases is characterized by slow bone metabolism
- suppressed bone formation and low or normal bone resorption.

The diagnostic criteria, the clinical picture, the specific laboratory tests and the scheme
for differential diagnosis and follow up are the classical ones. Bone mineral density has to
be tested with patients suffering from primary biliary cholangitis, cirrhosis; pre-liver trans-
plantation; osteoporosis fracture or corticosteroid treatment.

The prophylaxis and the treatment are carried out with every individual patient accord-
ing to the general philosophy for treating of bone metabolic diseases.

CmomawHo-4ypeBHu 3aborgaBaHug u kocm
A-p Hamaaua TemeakoBa, lNMramen MonuBaroB

OmgeaeHue No KAUHUYHA geH3UMOMEMPUA U KOCMHU memaboAumHu 3aboraBaHus,
YHuBepcumemcka 6oAHuya ,ArekcaHgpobBeka®”, Cocpua

He3zaBucumo om 3HavumeAHomo nogobpaBaHe Ha guazHOCMuUKama u AedeHUemo Ha
ocmeonopo3ama, ma ocmaBa couuarHo-3HaYUMO 3aboaaBaHe cbc 3HaUYUMeEAHA CMbPM-
HoCm cAeg hpakmypu. BmopuuHa ocmeonopo3a ce ycmanoBa6a npu 50-60% om mbike-
me, 60% om npemeHonay3zarHume >xeHu u 30% om nocmmeHonay3aaHume >keHu. BbB
Bcuuku Bb3zpacmu cmomawHo-upeBHume 3aboraBaHua cbwo ce ybBeauuaBam u ocmeo-
nopo3ama e 4yecmo MAaxHoO ycaoxkHeHue. CucmemHomo Bb3nareHue, MaAHYMpuUUUa Ha
KaAuuld u BumamuH A, BmopudeH xuno2oHagu3bm U MegukameHmMOo3HO UHgyuupaHa Koc-
mHa 3a2yba ca yecmu npuyvyuHU 32 KOCMHU MmemaboAUMHU NPOMEHU.

ToHkoupeBHumMe 3a60A968aHUA, CbCMoAHUE CAeg 2acmMpeKkmomun, NaHKpeacHa Hegoc-
mambyHocm, Bb3naaumeaHu 3aboaaBaHua Ha gebeaomo uvepBo, 6orecm Ha KpoH u ya-
uepo3zeH koaum Bogam go marabcopbuua u marguzecmus. [purazaHemo Ha HAKOU Me-
gukameHmu 3a AeveHue Ha me3u 3aboaaBaHua Bogu go 3HaUYUMU KOCMHU-MemaboAumHu
npomeHu. B mepanuama Ha BucokocmeneHHomo 3amabcmaBaHe u guabem mun 2 Bce
NO-WUPOKO NPUAOYKEHUE Hamupa bapuampuyHama xupypeaua. Ta cbwo noBauaba 3Hauu-
meAHO KocmHama 3a2yba. Ocmeonopo3ama moxke ga b bge camocmoameAeH Cu2HaA 3a
2acmpoeHmepoAo2udHU 3aboaaBaHua npu acumnmomHu nauyueHmu. Yecmomama U
BpazAuuHu nonyaayuu ¢ Bb3naaumeaHu 3aboaaBaHua Ha yepBama e om 13% go 50%. Na-
uueHmume c¢ ypeBHu 3aboaaBaHua umam HapyweHa kaauueBa u BumamuH A abcopbuus,
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koamo BrowaBa kocmHomo 3gpaBe u noBuwaBa peaamuBHua dppakmypeH puck go 1,4.
Caeg 2acmpekmomua HUCKa KoCmHa hAbmHocm umam 32-42% om nauueHmume, me3u
c 6oaecm Ha KpoH 8 22-55% umam ocmeoneHua u 3-6% - ocmeonopo3a.

XpaHumeAHua pexkum u KOHmMpoAbmM Ha akmuBHocmma Ha Bb3naaumeaHume 3aboanaBa-
HuA ca kKalouyoBu B mepanuama cbyemaHu ¢ NOgXOgAWOMO aHMUOCMEONOPO3HO A€UYEHUE.

Gastrointestinal Diseases and Bone
Natalia Temelkova, Plamen Popivanov

Department of Clinical densitometry and Bone metabolic diseases,
Aleksandrovska University Hospital, Sofia

No matter of the considerable osteoporosis diagnostic and treatment improvement, it
remains a disease of social importance with considerable high mortality rate after fractures.
With patients diagnosed with osteoporosis, it occurs as a secondary one in 50-60% of men,
60% in pre-menopause women and 30% in post-menopause women. A frequent patholo-
gy in all ages is the gastrointestinal diseases and the osteoporosis is a frequent complication
of these diseases. As frequent reasons for bone metabolic changes its occurrence may be
considered a systematic inflammation, malnutrition of Calcium and vitamin D, secondary
hypogonadism and medication induced bone loss.

Malabsorption and maldigestion are associated with small intestinal diseases, post gas-
trectomy status, pancreatic insufficiency, inflammatory colon diseases, Crohn's Disease and
Ulcerative colitis. Considerable bone-metabolic changes are associated with the therapy,
applied with reference to these diseases. Bariatric surgery finds wider and wider area of
application in the high obesity rate and diabetes type 2 treatments and it is a reason too for
bone loss increase.

Osteoporosis can be an independent signal for gastrointestinal diseases in cases of asymp-
tomatic patients.

At different populations with intestinal inflammatory diseases its frequency can vary
from 13% to 50%. Patients with intestinal diseases suffer from impaired calcium and vita-
min D absorption, which makes the bone health worse and increases the relative fracture
risk up to 1,4. After gastrectomy, 32-42% of the patients have low bone density, 22-55% of
those with Crohn's Disease have osteopenia and 3-6% - osteoporosis.

Inflammatory diseases and dietary regimen control activity are basic in the therapy
along with suitable anti-osteoporosis treatment.
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BumamuH D u kocm
lpogp. XKyauema lepenoBa

KAunuka no EHgokpuHoAoeua u borecmu Ha obmaHama,
YMBAA ,[Mpocp. Cm. KupkoBu4”, Cmapa 3azopa

Bumamun D e yHukaaeH ,6uomogysamoper” BumamuH, koimo ocHoBHO ce cuHme-
3upa B8 koxkama npu u3aazaHe Ha cabHueBa cBemauna. Bumamun D (D2 uau D3) e 6uo-
AO2UYHO UHepmeH u ce memaboau3zupa 8 uepHua gpob go 25-xugpokcuBumamux D [25
(OH) D], ocHoBHa uupkyaupawa gpopma Ha BumamuH D, koimo ce uznoa3Ba 3a onpege-
AfHe Ha cmamyca Ha Bumamun D. 25 (OH) D ce akmuBupa 8 6bbpeuume go 1,25-guxu-
gpokcuBumamuH D [1,25 (OH) 2D], koimo pezayaupa cepymHume HuBa Ha kaauus, gpoc-
popa u KocmHua MemaboAU3bM.

Ko2amo Bumamun D e 8 gocmambuHo koAudecmBo mol noBuwabBa kaayueBama u
dpocpopHa abcopbuyua. OcHoBHama npuyuHa 3a Hegocmue Ha Bumamun D e HeagekBam-
HOmMO u3AazaHe Ha cAbHueBa cBemauna. MNpouszBegeHuam B koxkama BumamuH D uma
Hal-maAko gBa nbmu no-gbAbe noAyxkuBom B kpbBma B cpaBHeHue ¢ no2bAHamua ¢ xpa-
Hama BumamuH D.

Aepuuumbm Ha Bumamun D Bogu go aHomaauu B kaauueBua, pochopHua u Kocm-

Hua memaboau3zbm. Hegocmuebm Ha Bumamud D Bogu go HamaaaBaHe Ha edpekmulB-
Hocmma Ha ypeBHama abcopbuua Ha Kaauul u pocpop om xpaHama, koemo Bogu go
noBuwaBaHe Ha HUBama Ha [MTX. BmopuuHuam xunepnapamupeougu3bm NOggbprKa ce-
PYMHUA KaAuul B8 HopmaAHU 2paHUUU 3a cMemKa Ha MobuAUu3UpaHemo Ha KaAuua om cke-
Aema u noBuwaBaHe Ha 3azybama Ha pocop om 6bOpeuyume. YBeauueHuemo Ha INTX-
mMeguupaHama ocmeokAacmHa akmuBHocm cb3gaBa mecmHu 02HUWA Ha KOCMHU gedek-
mu u npuvuHaBa HamaraBaHe Ha KocmHama muHepaAHa nAbmHocm (KMIT), no muna Ha
ocmeoneHua u ocmeonopo3a. Mocamypuama npuduHeHa om BmopuyHua Xunepnapa-
mupeougu3ibm Bogu go Hucku HuBa Ha cepymHua gpoccop. ToBa Bogu go gepexkmu B
MUHepaAu3auuama Ha ckearema. [pu MaAku geua, KOUMo UMam HUCKO MUHEPAAHO Cbgbp-
»Kumo B ckeaema, mo3u gedpekm Bogu go pazAuUHU CKeAEMHU gedpopmayuu, Kaacuvec-
ku uzBecmuu kamo paxum. [Npu Bb3pacmHu, mo3u gegpekm B muHepasuzauusma, uzBec-
meH Kamo ocmeomaiauug, Yecmo ocmaBa He3zabeaa3aH. [MpuyuHa 3a moBa e, ue enudu-
3ume ca 3amBopeHu U uma gocmMambyHO MUHEpPaAHO Cbgbp>Kumo B ckeaema, 3a npe-
gomBpamaBaHe Ha ckeaemHu gedpopmauuu. Bvnpeku moBa, ocmeomarauusma npegus-
BukBa HamaraBaHe Ha KMIT u ce cBbp3Ba c uzoaupaHu uAu 2eHepaAu3upaHu 60Aku B Koc-
mu u myckyau. Hegocmuzbm Ha Bumamun D npudunaBa myckyaHa caabocm, Bb3pacm-
HUMeEe Xopa ca C AloAeew,a NOX0gKa U No-Yyecmu hagaHua, Kamo No mo3u HavuH ce yBeau-
yaBa pucka om gpakmypu.
INpenopbuumenHo e uzcaegBaHemo Ha cepymHu HuBa Ha uupkyaupawua 25 (OH) Buma-
MUH D, npu nauueHmu, KOUMO Ca U3AOXKEHU Ha puck om Hegocmue Ha BumamuH D. Ae-
cpuuum Ha Bumamun D ce onpegeaa koeamo 25 (OH) D e nog 20 ng/ml u Bumamux D
HegocmamwbyHocm kKoz2amo 25 (OH) D e mexxgy 21-29 ng/ml.

[MpenopbyumeAHo e CKpuHUH2 3a Hegocmue Ha BumamuH D ga ce npaBu npu Auua ¢
puck om gecpuuum. HeagekBameH xpaHumeaeH npuem Ha BumamuH D, Heobxogum ga
npegu3Buka paxum uAu ocmeomasauua ce cpewa pagko 68 pazBumume cmpaHu, Kbgemo
ce u3znoA3zBam xpaHu, o6o2ameHu Ha BumamuH D. Kamo u3kaloueHua mozam ga ce noco-
yam: HegoHoCeHU geua; xopa 8 ukoHomuuecku HepaBHoCcmMoOUHO noAoxkeHue; Bb3pacm-
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HU XO0pa; Auua ¢ guemuyHu uHguBugyaaHu ocobeHocmu. OnpegeAeHu 2pynu xopa ce
Hy>kgaam om noBeue BumamuH D, omkoakomo gpyau. TakuBa ca Hanpumep, bpemeHHU
U KbpMmewu >KeHu, nauueHmMu ¢ HagHOPMEHO mez2A0 U 3amabcmaBaHe, nauueHmMu Cbe
CUHgPOM Ha maaabcopbuua u nayueHmMu npuemawu megukameHmu, Bausewu Bbpxy me-
maboau3zma Ha BumamuH D. Apya2u npuyuHU ca: Aunca Ha u3AazaHe Ha cabHuyeBa cBem-
AUHa nopagu nokpuBaHe Ha maromo (peAu2uo3HU mpaguuuu), HacaegcmBeHa pe3uc-
meHmHocm kbm Bumamun D.

Auckymupam ce Heobxogumume go3u BumamuH A 3a gobaBaHe kbm exkegHeBHUA xpa-
HumeAeH npuem. AeuveHuemo ¢ Bumamun D2 uau Bumamux D3 e npenopbyumeAHo 3a na-
uueHmu ¢ gegouuyum.

Vitamin D and Bone

Prof. Julieta Gerenova
Department of Endocrinology and Metabolic Diseases,
University Hospital ,Prof. St. Kirkovitch”, Stara Zagora

Vitamin D is an unique ,biomodulator” vitamin because it be mostly made in the skin
from exposure to sunlight. Vitamin D (where D represents D2 or D3) is biologically inert
and metabolized in the liver to 25-hydroxyvitamin D [25(OH)D], the major circulating form
of vitamin D that is used to determine vitamin D status. 25(OH)D is activated in the kidneys
to 1,25-dihydroxyvitamin D [1,25(OH)2D], which regulates calcium, phosphorus, and bone
metabolism.

Vitamin D sufficiency enhances calcium and phosphorus absorption. The major cause of vit-
amin D deficiency is inadequate exposure to sunlight. Vitamin D produced in the skin may
last at least twice as long in the blood compared with ingested vitamin D.

Vitamin D deficiency results in abnormalities in calcium, phosphorus, and bone metab-
olism. Vitamin D deficiency causes a decrease in the efficiency of intestinal calcium and
phosphorus absorption of dietary calcium and phosphorus, resulting in an increase in PTH
levels. Secondary hyperparathyroidism maintains serum calcium in the normal range at the
expense of mobilizing calcium from the skeleton and increasing phosphorus wasting in the
kidneys. The PTH-mediated increase in osteoclastic activity creates local foci of bone weak-
ness and causes a generalized decrease in bone mineral density (BMD), resulting in
osteopenia and osteoporosis. Phosphaturia caused by secondary hyperparathyroidism
results in a low serum phosphorus level. This results in an inadequate calcium-phosphorus
product, causing a mineralization defect in the skeleton. In young children who have little
mineral in their skeleton, this defect results in a variety of skeletal deformities classically
known as rickets. In adults, the epiphyseal plates are closed, and there is enough mineral in
the skeleton to prevent skeletal deformities so that this mineralization defect, known as an
osteomalacia, often goes undetected. However, osteomalacia causes a decrease in BMD
and is associated with isolated or generalized aches and pains in bones and muscles. Vita-
min D deficiency also causes muscle weakness, the elderly people have increasing sway
and more frequent falls, thereby increasing their risk of fracture.

It is recommended using the serum circulating 25(OH)D level to evaluate vitamin D sta-
tus in patients who are at risk for vitamin D deficiency. Vitamin D deficiency is defined as a
25(OH)D below 20 ng/ml, and vitamin D insufficiency as a 25(OH)D of 21-29 ng/ml.

BbJITAPCKO OPYXXECTBO IO EHOOKPUMHOJIOMMA 33



i 2 4 P
# } | i | 4 t

- \
| /|5 A}
- J r ZE r X S

It is recommended screening for vitamin D deficiency in individuals at risk for deficien-
cy. An inadequate dietary intake of vitamin D sufficient to cause rickets or osteomalacia is
rare in developed countries which utilize foods supplemented with vitamin D. There are
exceptions: premature infants; the economically underprivileged; elderly people; dietary idio-
syncrasy. Certain groups of people need more vitamin D than others. For example, pregnant
and breast-feeding women, obese patients, patients with malabsorption syndromes and
patients on medications affecting vitamin D metabolism. Other causes are: lack of exposure
to u/v sunlight due to covered body (religious traditions), hereditary resistance to vitamin D.

It is not recommended population screening for vitamin D deficiency in individuals who
are not at risk.

Recommended dietary intakes of vitamin D for patients at risk for vitamin D deficiency
are discussed. Treatment with either vitamin D2 or vitamin D3 was recommended for defi-
cient patients.

MapawumoBugHa XkAae3a u kocm
lMpogp. Muxaua boaHoB

KauHuka no eHgokpuHoAo2uau 6orecmu Ha obmaHama, Kamegpa BvmpewHu 6orecmu,
YMBAA ArekcaHgpoBcka, MeguyuHcku YHUBepcumem, Cogus

NapamupeougHuam xopmoH (I1TX) e beambyeH XOPMOH, u3z2pageH om 84 amMuHOKU-
ceAuHu, Kolmo nognomaza KaauyueBama xomeocmasa. B cBoama kaacuuecka memabo-
AumHa poaa TX noggbpyka 6 HOpMaAHU 2paHUUU CepymHUA KaAuul U npegonpegean
KOCMHOMO pemogeAupare. Beue ca uzBecmHu u no-cneyudpuyHu kKamaboAHU U aHaboA-
HuU Bb3gedcmBua Ha [MTX. Aobbp npumep 3a kamaboAHua edpekm npegocmaBa nbpBuu-
Huam xunepnapamupeougu3bm ([1XIT), gokamo kocm-u3zepaxkgawomo gelicmBue Ha
MTX ce gemoHcmMpupa Hal-gobpe, Ko2zamo NbAHAMa MOAEKYAA UAU BuoAo2uuyHO akmuB-
Hama U amuHo-mepmuHaAHa Yyacm (1-34) ce npuAaza Kamo aHMUOCMEONOPO3HO AeUeHUe,
Ha kaembuHo HUuBo MTX 6AaazonpuamcmBa kocmHama pe3zopbuun, 2AaBHo vpe3 cmumy-
Aauua Ha cucmemama RANK-AuzaHg - ocmeonpomezepuH u peuenmopHama akmuBauusa
Ha agpeHua pakmop K-B, ¢ koemo ce noBuwaba obpa3zyBaHemo u akmuBHocmma Ha oc-
meokAacmume. YBeaudueHomo KOCmHO u3zpaxkgaHe npu AeveHue ¢ [MTX ce obacHaBa cbe
3acuaBaHemo Ha ocmeobaacmoezeHe3zama u npexuBaBaHemo Ha ocmeobaacmume.
OnocpegcmBanomo om [NTX KoCMHO u3eparkgaHe ce nognomaza goHaKbge u om Hama-
AeHamaekcnpecua Ha 0CMeoCKAepOCMUH Om ocmeoyumume.

B 3akaroyerue, [1TX e gob6bp npumep 3a gBolicmBerHocmma Ha yoBewkama 6uoaozus.

The Parathyroids and Bone
Prof. Mihail Boyanov

Clinic of Endocrinology and Metabolic Diseases, University Hospital Alexandrovska,
Department Internal Medicine, Medical University of Sofia

PTH is an 84-amino acid peptide hormone, and is essential for the maintenance of cal-
cium homeostasis. In its classical metabolic role PTH helps to maintain the serum calcium
concentration within normal limits and participates as a determinant of bone remodeling.
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More specific catabolic and anabolic actions are also well known. The catabolic effect of
PTH is best represented by primary hyperparathyroidism (PHPT), while the osteoanabolic
effect of PTH is best seen when PTH or its biological amino-terminal fragment [PTH(1-34)]
is used as a therapy for osteoporosis. At the cellular level, PTH favors bone resorption, most-
ly by affecting the receptor activator of nuclear factor k-3 RANKL-osteoprotegerin system,
leading to an increase in osteoclast formation and activity. Increased bone formation due
to PTH therapy is explained by its ability to enhance osteoblastogenesis and/or osteoblast sur-
vival. This PTH-induced bone formation is mediated, in part, by a decrease in SOST/sclerostin
expression in osteocytes. Thus, PTH is a good example for duality in the human biology.

XpoHu4Ho bvbpeyHo 3aborgBaHe — MuHepaaHu kocmHu
HapyweHus. Tpaguyuume gHec He ca moBa, koemo baxa

Aoy. Cmegpan KpuBowueb,
YMBAA ,Llapuua WoanHa - ICYA”, Cocpus

EguH om ocHoBHUmMe nocmyaamu Ha mpaguyuoHHama kumalcka meguyuHa om npe-
gu 2000 2oguHu e ,bvbpeyume ynpaBraBam kocmume”. B 3anagHa meguuuHa Bpb3ka-
ma 6vbpeuu - kocmu e uzBecmHa om gecemuaemusn, omHoBo ¢ Bogewa poaa Ha 6b0-
peuume. Ha kocmume e ompegeHa nacuBHa poaa. TaxHomo yBpekgaHe e pe3yamam Ha
MemaboAumHume HapyweHua npu 6bbpeuHa HegocmambuyHocm. Chopeg mpaguyuoH-
Hume Hu cxBawaHua, KOCMHama namoAo2ua NPU XPOoHU4YHO 6bOpeyHo 3aboaaBane (XB3)
e KbCHO YCAOXKHeHUe, Hal-yecmo BucokoobmeHHa kocmHa 6oarecm B pe3yamam Ha Bmo-
puyeH xunepnapamupeougu3bm. [lpuuuHa 3a Hezo ca pochamHama pemeHuua 6 Han-
pegHaaume cmaguu Ha Xb3 u HamareHama npogykuua Ha Kaauumpuoa, Bogewu go xu-
nokaAyuemus u noBuweHa npogykuua Ha napamxopmoH. KocmHuama namoaozusa npu Xb3
ce onpegeAawe C MepmMuHa ,peHaaHa ocmeogucmpodua” u ce cBop3zBawe ocHoBHO ¢
noBuweH hpakmypeH puck u HamareHo kavecmBo Ha >xuBom, npegumHo npu BOAHU C
KpaeH cmaguu Ha Xb3 Ha guaAau3zHO AeveHue.

lNpegu 10 -15 20guHU ce Hampynaxa ybegumeAHU gaHHU OM enugemMuOAO2UYHU NPO-
yuBaHug, ye cowecmByBa npaka Bpb3ka mexxgy KocmHama namoAo2ua U U3KAKUYUMEA-
Ho Bucokama cbpgevHocbgoBa cmbpmuocm npu Xb3. Npe3 2006 2. ce noaBu u mepmu-
HbM ,XPOHUYHO OBOpPeUHO 3aboraBaHe - muHepaAHU KOCMHU HapyweHua”. Onpegean ce
Kamo CuCmeMHO HapyweHue Ha MUHepaAHUA U KocmeH memaboau3zbm npu Xb3 u cbgbp-
»Ka egHa UAU KOMBuHauua om cAegHUmMe mpu KOMNOHeHMU:

1. HapyweH memaboAu3bm Ha kaauul, pocamu, napamxopmoH uau Vit D.

2. HapyweHue Ha kocmHua mbpHoBep, MuHepaau3auus, 06em, AUHEEH pacmedk UAU
3gpaBuHa.

3. M138bHCckeAemHU KaAuuukamu.

PazbupaHuama Hu 3a namou3uoA02UAMA Ha MUHEPAAHUME KOCMHU HapyweHua
npu Xb3 ce ycroxkHaBam HenpekbcHamo ¢ omkpuBaHemo Ha HoBu xopmoHu u HOBu 006-
pamHu Bpb3Kku (6vbpek - kocm, bvbpek - cbgoBe, bvbpek - YepBa, kocm - cbgoBe, kocm -
yepBa). Mo cbwecmBo, ueama Ha ma3u CAOXHa cucmema e ocuzypaBaHemo Ha Kaauue-
Bo-gpoccpamHama xomeocmasa, Ha npaBuAaHa MuHepaAu3auua Ha ckeaema, Kakmo u u3-
6a26aHe Ha uzBbHCKeAeHMama KaAuuguKkayua u HeppoAaumuazama.
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ABe ca ocHoBHumMe npomeHu 6 mpaguuuoHHuUmMe Hu cxBawaHua 3a KocmMHama namo-
Aoz2ua npu Xb3. NMepBama e cBbp3zaHa ¢ uzacHaBaHemo npe3 nocregHume 10 20guHU Ha
poArama Ha ocma FGF 23 - Klotho, nbpBoHauaaHo 86 ocdamHama xomeocmasa, a
BnocregcmBue u B gpyau ycaoxkHeHua Ha Xb3. OmkpuBaremo Ha FGF 23, koimo e npo-
gyKm NnpegumMHO Ha oCcmeouumume noka3a, ye ckeanemvm cbBcem He e nacuBeH nombp-
neBw om 6bbpeuHomo yBperkgare, a akmuBeH yuacmHuk B peayrauuama Ha MUHEpaA-
Hama u KocmHa obmaHa. ToBa omkpumue npemecmu 6 3Ha4YUMEAHO NO-paHHU cmaguu
Ha Xb3 HauaroMoO Ha KOcmHume npomeHu. [Ipe3 nocaegHume 4-5 20guHU HacMbNUXa HO-
Bu npomeHu B pa3zbupaHuama HU 3a hamozeHe3ama Ha MUuHepaAHUMe KOCMHU Hapyuwe-
Hua npu XB3. YBperkgaHuama Ha 6b0OpevHuUa napeHxum, gopu u Npu HenpomeHeHa 0b0-
peuHa goyHkuua, Bogam go akmuBupaHe no aBmokpuHeH U napakpuHeH Nbm Ha KaHo-
HuyHua Wnt/B-catenin nbm, koimo e HeakmuBeH 6 6bbpeka npe3 u3zBvbHYMpoObHOMO
pa3zBumue, HO e Heobxogum 3a BbczmaHoBaBaHemo Ha 6bOpeuHomo yBperxkgaHe. Aokaa-
Homo akmuBupaHe Ha Wnt/B-catenin Bogu go noBuweHa cekpeuua Ha uHxubumopume
Ha Wnt (DKK 1, sclerostin), koumo umam cucmemHo geicmBue u ca cBbp3aHu ¢ Hucka
KocmHa obmaHa. Yuacmuemo Ha Wnt/B-catenin nbma 6 2eHe3ama Ha kocmHume yBpesk-
gaHua npu Xb3 goBege go gBe mHoz20 cbwecmBeHu npomeHu B kaacuveckume Hu cxBa-
waHua. MopBo -muHepaaHUMe KOCMHU HapyweHua 3anouBam owe npegu HamaraBaHe-
mo Ha 6vbbpeuHama cyHkuua. Bmopo - kocmHume yBpesxgaHua 6 Hauaromo ca 6 pe-
3yAamam Ha Hucka KocmHa obmaHa u egBa Ha MHO20 no-kKbCceH eman ce cmuea go Buco-
KoobmeHHa KocmHa boaecm - ocHoBHama popma cnopeg kaacudeckume Hu cxBawaHua.

Bcuuku me3u npomeHu 8 pazbupaHuama HU 3a MUHEpaAHUME KOCMHU HapyweHua
npu Xb3 umam o2pomHo 3HaveHue u 3a mepaneBmuuyHomo Hu noBegeHue npu 6oAHU C
KocmHa namoaoz2ua u Xb3.

Chronic Kidney Disease — Mineral Bone Disorders.
Traditions Today are not What They Were

Assoc. Prof. Stefan Krivoshiev
University Hospital , Tsaritsa Joanna - ISUL”, Sofia

One of the basic tenets of traditional Chinese medicine for 2,000 years ago was ,Kid-
neys govern the bones”. In Western medicine relationship kidneys - bones known for
decades, again accept leading role of the kidneys. Bone is in a passive position. Their dis-
ability is result of metabolic disorders in renal failure. According to our traditional beliefs,
bone pathology in chronic kidney disease (CKD) is a late complication, most often high
turnover bone disease as a result of secondary hyperparathyroidism. Reason for it are phos-
phate retention in advanced stages of CKD and reduced production of calcitriol, leading to
hypocalcaemia and increased production of parathyroid hormone. Bone pathology in CKD
was defined by the term ,renal osteodystrophy” and is mainly related to increased fracture
risk and reduced quality of life, particularly in patients with end-stage CKD on dialysis.

10 -15 years ago lots of convincing evidence from epidemiological studiesthat there is
a direct link between bone pathology and extremely high cardiovascular mortality in CKD
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were accumulated. In 2006, with the term ,chronic kidney disease - mineral bone disor-
ders”. It is defined as a systemic disorder of mineral and bone metabolism due to CKD,
manifested by either one or a combination of the following three components:

1. Abnormalities of calcium, phosphorus, parathyroid hormone, or vitamin D metabolism.

2. Abnormalities in bone turnover, mineralization, volume linear growth, or strength.

3. Extraskeletal calcification.

Our understanding of the pathophysiology of bone mineral disorders in CKD compli-
cated continuous discovery of new hormones and new feedbacks (kidney - bone, kidney -
vessels, kidneys - intestines, bone - vessels, bone - intestines). Essentially, the purpose of this
complex system is to provide a calcium-phosphate homeostasis, correct mineralization of
the skeleton as well as avoiding extraskeletal calcification and nephrolithiasis.

Two major changes in our traditional conceptions of bone pathology in CKD. The first
is related to clarify the past 10 years the role of FGF 23 - Klotho axis, initially in phosphate
homeostasis, and subsequently in other complications of CKD. The discovery of the FGF
23, which is mainly driven by osteocytes showed that the skeleton is not passive sufferer of
kidney damage and an active participant in the regulation of mineral and bone metabolism.
It moved bone changes in considerably early stages of CKD. The last 4-5 years have brought
new changes in our understanding of the pathogenesis of bone mineral disorders in CKD.
Renal parenchymal damages, even in intact kidney function, leading to activation in an
autocrine and paracrine way of canonical Wnt/B-catenin pathway, which is inactive in the
kidney in postnatal development, but is needed for recovery of renal impairment. Local acti-
vation of the Wnt/B-catenin leads to increased secretion of the inhibitors of Wnt (DKK 1,
sclerostin), which have a systemic action and are associated with low bone turnover. The
involvement of Wnt/B-catenin pathway in the genesis of bone damage in CKD lead to two
very significant changes in our traditional beliefs. First - mineral bone disorders begin
before decreasing renal function. Second - bone injuries initially due to low bone turnover
and only in much later stage leads to high turnover bone disease - the basic shape accord-
ing to our classical conceptions.

All these changes in our understanding of bone mineral disorders in CKD have huge
implications for our therapeutic behavior in patients with bone pathology and CKD.
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Bancem Ha kocmma u bvbpeka
A-p ArekcaHgop LLuHko6

YHuBepcumemcka boaHuuya, Meguuyutcku yHuBepcumem - Cocpus

Kocmume u 6vbpeuume ce Hamupam B8 cAoXkHa, nocmoaHHa u geaukamHa Bpb3ka.
OcBeH ekckpemopHa ¢yHkuyua, 6bOpeyume, 3aegHO C eHgokpuHHama, HepBHama u
UMyHHama cucmema yyacmBam 6 noggbprkaHe Ha Xxomeocmaszama Ha Makpoop2aHu3ma.
bvbpeuume umam kaouoBa poaa 8 noggvprkaHemo Ha cepymHume HuBa Ha KaAuudl, mae-
He3ul U Heop2aHUYHU hocdhamu, KOemo e ueremeHm om cucmemama 3a NoggbprkaHe
Ha KUCEeAUHHa-aAKaAHOMO CbCMOAHUE.

B 6b06peuume ce ocbwecmBaBa pezyravuama Ha omgeaaHemo Ha KaAuul, mazHe-
3ul U HeopeaHu4HU pochamu. HekoHmpoaupaHama 3azyba Ha HAKOU om mpume (oHa
Bogu go BkaouBaHe Ha KomneHcamMoOpHU MexaHu3mu, koumo B kpalHa cmemka pegAaek-
mupam Bbpxy KOCMHOMO MogeAupaHe, pemogeAupaHe u/uAu muHepaau3zauus. bvbpe-
Kbm e obekm Ha npako geldcmBue Ha napamxopmoH u pocdamoHuH. ABama xopmoHa
npegcmaBaaBam ocHoBHUMeE hocdhamypuvHu hakmopu npu voBeka u napareAHo yyac-
mBam 6 peayravuama Ha pochamHama obmaHa. NapamxopmoHbm ocBeH moBa yuacm-
Ba 6 pezyrayuama Ha 6bbpeuHama kaayueBa ekckpeuun - yBeauuaBa obpamHama peab-
copbuua Ha dpuampupaHua kKaauuld 6 mybyaume. B 6b0peka ce ocvwecmBaBa nocaeg-
Hama cmbnka 8 akmuBupaHemo Ha BumamuH A - cuHmes3a Ha KAaAUUMpPUOA, KOUMo npu-
mexaBa cBolicmBama Ha cmepougeH XOpMOH. [NapamxopMOHbBM CMUMYAUPA, goKamo
pochamoHuHbM nomucka akmuBHocmma Ha 1-aAgha xugpokcuaazama - eH3uma, OCb-
wecmBaBaw, mazu cmbnka, U N0 MO3u HauuH gBama XopMoHa PUHO pe2yaupam cuHme-
3a Ha A-xopmoH. BugHo e, ue Ha HUBo 6b0Opek cbwecmByBa caroxxHo B3aumogelicmBue
mexxgy u3zbpoeHume pakmopu.

PazcmpotBaHemo Ha cekpeuuama Ha napamxopmoH U pochamoHuH HapywabBa pe-
2yAupaHua om 6bbpeka baraHC Ha KaAuua U Heop2aHudHume gpocamu u Bogu go npo-
maHa B8 kocmHua memaboAu3bM U MuHepaausauus. [lTpomeHume B8 kocmHama obmaHa om
cBoa cmpaHa mozam cbwo ga npegu3Bukam omkaoHeHue B cepymHume kaauueBu u
pocpamHu HuBa u ga yBpegam pyHKUUOHAAHO U Op2aHU4HO 6bOpeuume. Peguua 6b06-
pedHu 3aboaaBaHua npegu3zBukBam gupekmHo npomaHa Ha cepymHume HuBa Ha Kaauum-
PUOA U pOChamOHUH U Ha eKckpeyuama Ha Kaauul u pocgpamu u kocBeHo me3u Ha na-
pamxopMoH C pe3yamam 6bbpeyHa kocmHa memaboaumHa 6orecm.

B 3akA04eHue, kocmma u 6bbpekbm ce Hamupam B croxHo B3aumogedcmBue u 3a-
egHo yyacmBam 6 obmaHama u xomeocmasama Ha KaAuus, ma2He3ua u pocpamume 6
opeaHu3ma u HapyweHusma B8 kolmo u ga e eAemeHmM om ma3u cucmema npegu3BuxBa
pazcmpolBaHe Ha pabomama u Ha gpyaume.
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The Waltz of the Bone and the Kidney

Alexander Shinkov, MD
University Hospital, Medical University - Sofia

The bone tissue and the kidney are in a constant and complex relationship. Besides the
excretory function, together with the endocrine, immune and nervous systems, the kidneys
keep the homeostasis of the macroorganism. They play a key role in the maintainance of
the serum levels of calcium, magnesium and inorganic phosphate, which are also elements
of system the preservation of the acid-basebalance.

The kidneys regulate the calcium, phosphate and magnesium excretion. The uncontrol-
lable loss of any of the three activates compensatory mechanisms, that at the end affect
bone modeling/remodeling or mineralization. Parathyroid hormone and phosphatonin are
hormones that exert direct effects on the kidneys. They are the primary phosphaturicfactors
in the human body and in parallel take part in phosphate handling. Furthermore parathyroid
hormone regulates the renal tubular calcium reabsorption. The kidney is the site of last step
activation of vitamin D into calcitriol that has the characteristics of a steroid hormone.
Parathyroid hormone stimulates and phosphatonin inhibits the 1-alpha hydroxylase - the
enzyme catalyzing that step. Thus the two hormones fine-tune the D-hormone synthesis.

The defects in the parathyroid hormone and phosphatonin secretion damage the kid-
ney-dependent calcium-phosphate equilibrium and affect bone metabolism and mineraliza-
tion. Certain bone disorders might on the other hand disrupt the renal function and struc-
ture. A number of renal disorders lead to alteration of serum and tissue levels of phospha-
tonin and calcitriol, change in calcium and phosphate balance and ultimately to renal meta-
bolic bone disease.

In conclusion, the bone and the kidney form a complex system that regulate mineral metab-
olism and a damage in any of them is associated with defective functioning of the other as well.

KocmHu npomeHu npu guabemHo cmbnano

A-p Huna lNMempoBa
Diabetic Foot Clinic, King's College Hospital, London, UK

boAaHume cbe 3axapeH guabem yecmo pa3zBuBam nepudepHu KOCMHU HapyweHua u
cbgoBa kaauudukauus, kamo u gBama npoueca ce mogyaupam om guabemHama HeBpo-
namua. Bpb3kama mexkgy me3u npouecu e ycmaHoBeHa npu KAUHUYHU HabAlOgeHUA Ha
nauueHmu ¢ guabemHo cmbnaAo, npu Koumo ce ombeaa3Ba, ye kocmHama 3azyba u
cbgoBa KaAuuukayua umam NPeguMHO gUCMAAHO pa3npegeAeHue, NOgoOHO Ha nepu-
depHama guabemua HeBponamus.

Mpu guabem, B3aumogedcmBuemo mexxgy Kocm u apmepuu e CAOXKHO. 3azybama Ha
KOCmMHa Maca u npouecbm Ha cbgoBa KaAuupukauua ce pe2yaupam om UuMoOKUHUME
RANKL (AuzaHg Ha peuenmopHua akmuBamop Ha HykaeapeH ¢pakmop k-B) u OPG (ocme-
onpomezepuH). [Mpu nayueHMume cbC 3axapeH guabem u guabemHa HeBponamusa, Aun-
cama Ha C-GRP (kaauumoHuH 2eH-cBbp3aH nenmug), HeBpompaHcmumep Ha maAkume
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HepBHu BaakHa (C-fibres), Bogu go noBuwen RANKL-meguupaH edpekm Bbpxy apmepuu
u Kocm.

Cmbnaromo Ha LlLlapko (the Charcot foot) e uHBarugu3zupawo ycAoXKHeHUE Ha gua-
6emHama HeBponamusa. Npu moBa ycroxHeHue, noBuweHama akmuBHocm Ha RANKL
Bogu go mexkka hamoaoz2uvHa KocmHo-cmaBHa gecmpykyua u obwupHa cbgoBa Kaauu-
dukayua (meguokaauuHosza). Ocmeokaacmu, obpazyBaHu in vitro om nepudepHu
KpbBHU uupkyaupawu npegwecmBeHuyu (MoHouumu), nokazBam noBuweHa pe3opo-
muBHama akmuBHocm, a cbgoBume 2AagKOMYCKYAHU KAemMKU ce gudpepeHuupam 6
ocmeobaacmu.

Mo mo3u HauyuH B cbgoBama cmeHa, npo2eHUMOpPHUME KAEMKU ce guepeHuupam
B8 ocmeobAacmu, KOUMO cuHMeE3upam u omaazam KoCmeH Mampukc, gokamo 6 kocmu-
me, ocmeokaacmume ¢ noBuweHama pe3opbmuBHa akmuBHocm Bogam go ocmeoausa
U mexkka KocmHa gecmpykuus. Te3u npouecu gonbAHUMeAHO ce akmuBupam om megu-
amopu Ha Bb3nareHuemo, Kamo cneuyudguyHa poAa uma yumokuHa TNF-o.

AonbAHUMeAHU u3caegBaHua Ha caodkHama Bpb3ka mexkgy npougcume Ha KOCmHa
gecmpykuua u cbgoBa kaauudgukauus, 8 npucbecmBuemo Ha guabemHa HeBponamusa ca
Heobxogumu, 3a pazpabomBaHemo Ha mepaneBmuuHu cpegcmBa HacouyeHu Kbm me3u
B3aumocBbp3zaHu GoAecmHU CbCMoAHUA.

Bone Changes in Diabetic Foot

Nina Petrova, MD
Diabetic Foot Clinic, King's College Hospital, London, UK

In diabetes, bone abnormalities and vascular calcification (VC) are frequently seen and
both processes are modulated by diabetic neuropathy. The link between neuropathy and
calcified arteries comes from clinical observations of diabetic foot patients where it was
noted that bone loss and VC often have a predominant peripheral distribution, similar to
the distal ,stocking” distribution of neuropathy.

The interaction between bone and arteries in diabetes is complex. Bone loss and VC
are regulated by the cytokines receptor activator of nuclear factor k-8 ligand (RANKL) and
osteoprotegerin (OPG). In diabetic neuropathy, the lack of the nerve-derived peptide calci-
tonin gene-related peptide (CGRP), a neurotransmitter in small nerve fibres (C-fibres), can
further upregulate the RANKL-mediated effect on arteries and bone.

The Charcot foot is a severe complication of diabetic neuropathy. In this condition,
RANKL-upregulation leads to pathological bone and joint destruction and extensive medial
wall calcification. In response to RANKL, newly generated osteoclasts from peripheral blood
mononuclear cells in vitro, exhibit increased resorbing activity, whereas vascular smooth
muscle cells show increased osteoblastic differentiation.

Thus in the vessel wall, progenitor cells differentiate into osteoblast-like cells, depositing
mineralised matrix, whereas in bone, the enhanced osteoclastic activation results in osteol-
ysis and severe bone damage. These processes are further upregulated by inflammation
with a specific role of the proinflammatory cytokine TNF-c.

Further studies of the complex relationship between VC and bone damage in the pres-
ence of diabetic neuropathy are needed with the ultimate aim of devising therapeutics for
these interrelated and morbid conditions.
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Auabemonoposa uau guabemua ocmeogucmpodug
lpogh. Auna-Mapua bopucoBa

YHuBepcumemcka 6oarHuya, MeguyuHcku YHuBepcumem, Cogua

Mpu 3axapeH guabem mun 2 (T23A) Bonpeku no-Bucokama kocmHa MuHepaAHa
naAbmHocm - BMD (¢ [] 5% u noBeue) e Haauue gBa nbmu no-Bucok ppakmypeH puck
8 cpaBHeHue ¢ Heguabemuuu. OcHoBHama npuduHama e 8 HamareHomo kadyecmBo Ha
kocmma npu T23A, koemo e cBbp3aHo c:

« cmpykmypHu npomeHu B8 koaazeHoBume Bpb3ku, cBbp3aHu ¢ HampynBaHemo Ha
kpalHUMe NPOogyKmMu Ha 2AuUKupaHemo (pentosidine);

+ noBuweHo HUBo Ha sclerostin, kKolmo HAOKUpPAa KOCMHOMO (POPMUPAHE;

+ noBuweHa kopmukaAaHa nopo3zHocm Bb6 Bpb3ka ¢ MUKPOCMPYKMYPHU NPOMEHU
Ha Kocmma om guabemHama mukpoaHa2uonamus;

+ cucmemHu HapyweHua 8 2Al0K03HUA, AUNUGHUA U KOCmeH memaboAu3bm

v" noBuweromo HuBo Ha mpaHcKpUNYUOHHUA hakmop PPARY HamarsBa gughepeHyuayuama Ha cmem
kaemkume 6 nocoka Ha ocmeobracm (OB) u npomomupa akymysayuama Ha agunoyumu 6 KoCmHuUa MO3bK

v" noBuweromo HuBo Ha PPARY oka3Ba BausHue u Bvpxy KOHMpPOAA Ha 2AlOKO3HUA MemaboAu3bm om
ocmeouyuma

- (Dakmopume Ha Bb3znareHuemo - interleukins (leptin) u adipokines (adiponectin),
okazBam BauaHue Bbpxy uHcyauHoBama uyBecmBumeaHocm u kocmHua mbpHoBep;

« MI3xoxxgawu om kocmma moaekyau - undecarboxylated osteocalcin u RANKL yuac-
mBam 6 peayaayuama Ha 2AIOKO3HUA MEMADOAU3BM;

AonbAHUMEAHU hakmopu ca:

+ Xunoz2aukemuume, koumo Bogam go noBuweH puck om nagaHus u ca BaxkeH gpak-
mop 3a cppakmypu;

« HapyweHuama 6 3peHuemo u guabemHa HeBponamusg, koumo ca npegnocmaBka
HecmabuAHocm u 3a noBuweH puck om nagaHus;

+ Hakou aHmuguabemuu aekapcmBa (Glitazones) Bogam go noBuweH ppakmypeH

puck, Bbnpeku nocmuz2Hamua NO-gobbp 2AIDKO3EH KOHMPOA;
Mpu 3axapeH guabem mun 1 (T13A) npomeHume 8 kocmume ca cBbp3aHu ¢ gedpuuuma
Ha aHabOAHUA XOPMOH UHCYAUH, C Yecmume kemoauugo3u (6 6opbama ¢ auugo3zama ce
BkatouBam u kocmume - me omgeaam kKomneHcamopHo Ca++), 3azybama Ha P++ ¢ noau-
ypuama, HamaaeHua cuHmesa Ha npomeuHu 8 moBa YucAro U Ha KOCcmeH KOoAaz2eH, Kamo
BaxkHa poaa uzpaam u Bcuuku Beue onucaHu no-2ope hakmopu.

INpu uzbopa Ha aHmuguabemHo cpegcmBo mpabBa ga ce uma npegBug u omHowe-
HUEMO My KbM KOoCcmHua memaboAuzbm. Hanocaregbk ce ycmaHoBu, ve AevyeHuemo ¢
GLP-1R agonists Bogu go noBuweHue Ha KocmHama maca. MexaHuzmume, Ype3 Koumo
ce ocbwecmBaBa mo3u norokumeneH egpekm, ce peaausupam upe3 GLP-1Rs, ekcnpecu-
paHu 2aaBHo Bbpxy kocmHume cmem kaemku (BMSCs). Taka GLP-1R agonists npomomu-
pam OB gudgepeHuuauun, a uHXubupam gugepeHuuayuama Ha cmem KAemkume Kbm
agunouumu. ToBa cmumyaupa kocmHomo opmupare u ce npeBermupa pazBumuemo
Ha oCcmeonopo3a, a ako MAa e HaAuue - HacmbnBa 6AazonpoamHa npomaHa 8 KkocmHuA
memaboAu3zbm. MIHmumHume mexaHu3mu 3a peaau3zupaHe Ha GLP-1R-meguupaHomo oc-
meoz2eHHO gelicmBue ca gBa:
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* ype3 cAMP/PKA/b-catenin/T cell factor (TCF) nom ce uHuyuupa OB gugpepeHyuayus;

* ype3 PKA/PI3K/Akt/GSK3b nvm ce uHxubupa geepagayuama Ha b-catenin u ce npomomupa He2080-
mo nocmwvnBaHe 8 agpomo Ha BMSCs, koemo Bogu go noBuweHue Ha KOCMHOMO hopMuUpaHe.

Taka aeueHuemo ¢ GLP-1R agonists nogobpaBa 3ampeaus npu guabemuuume KoCmeH
Mema60/\u3b/v\ u n06uwa6a 3Ha4YUMO KOCMmMHama maca.

Diabetoporosis or Diabetic Osteodystrophy

Prof. Anna-Maria Borissova
University Hospital, Sofia

Despite the fact that subjects with T2DM have a higher bone mineral density - aBMD
(approx. 5 % and more) than nondiabetic population, there is increasing evidence that they
present up to two fold increased risk of fractures. The reason is in decreased bone quality,
which is related to:

- Alterations in collagen crosslinks by advanced glycation endproducts (pentosidine);

« Higher sclerostin level, which is associated with low level of bone formation;

- Diabetes microangiopathy leads to microstructural alterations of bone and
increased cortical porosity;

« Alterations in glucose, lipid and bone metabolism
v’ High level of the transcription factor PPARy, which promotes accumulation of adipocytes in bone mar-
row, and in the same time decreases differentiation of stem cells to osteoblasts

v’ The high level of the transcription factor PPARY controls glucose metabolism from osteocytes

« Inflammatory factors - interleukins (leptin) and adipokines (adiponectin) may have
influence on insulin resistance and bone turnover;

- Bone-derived molecules - undecarboxylated osteocalcin and RANKL regulate glucose
metabolism;

- Hypoglycemias and diabetic neuropathy increased risk of falls, which is basal factor
for fractures;

- Some antidiabetic drugs, such as PPARY activators Glitazones may exert a negative
impact on fracture risk despite better glucose control.

The bone changes in patients with TIDM are related with deficiency of anabolic hor-
mone insulin, frequently ketoacidosis (the bones participate in compensation of acidosis
through releasing of Ca++), losing of P++ through polyuria, decreased protein synthesis
including bone collagen, so important role have and all yet discussed factors.

GLP-1R, mainly expressed on BMSCs, promoted BMSC osteoblast differentiation and
inhibited their differentiation into adipocytes, leading to the anabolic bone formation and
amelioration of osteoporosis. The mechanisms of GLP-1R-mediated osteogenic action is
exerted by a dual role:

* through the cAMP/PKA/b-catenin/T cell factor (TCF) pathway to initiate osteoblast differentiation, and
* through the PKA/PI3K/Akt/GSK3b pathway to inhibit b-catenin degradation and promote its nuclear accu-
mulation in BMSCs, which thereafter resulted in the anabolic bone formation

The treatment with the GLP-1R agonists resulted in improvement of bone metabolism
and increase significantly bone mass.
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CbBpemeHHa xopmoHaaHa mepanug npu boaHu ¢ pak Ha

MAeyHama Xnesa
lMpogh. Koncmanma TumyeBa
3aBexxgaw; KauHuka no MeguyuHcka oHkoroeus, MBAA ,Hagexga”, Cogpua

Bvnpeku HapacmBawama 6 cBemoBen mawab 3aboreBaemocm, cMbpmHocmma om

pak Ha mAevHama >Ae3a HamaaaBa 666 Bucoko pazBumume cmpaHu. Tazu noao>kumen-
Ha MeHgeHuUa e pe3yamam om onmumaAHama agioBaHmHa mepanus, npurazaHa om 90-
me 20guHU go Hawu gHu. Ta BkalouBa caegonepamuBHa (agioBaHmHa) xumuomepanus,
XopMoHOomepanua u mapz2emua mepanua. OcHoBHama ueA Ha nopeguuama AevedHU me-
ponpuamus 68 caeg onepamuBHua nepuog e ga ce NoCmMu2He MakCUMaAHO NPOgbAXKUME-
AeH be3zpeuuguBeH uHmepBaa, no Bb3morkHOCM - uzAekyBaHe. 3akoH B8 mo3u nepuog e
nocmuezaHe Ha onmumaAHa edpekmuBHOCM NpU MUHUMAAHA MOKCUYHOCM Ha NpuAazaHu-
me AekapcmBeHu npogykmu. [pu mAagu >keHU cmou u Heaekama 3agaya 3a cbxpaHaBa-
He Ha pepmuAHOCMMa.
BcowHocm xopmoHaaHama mepanua e nbpBama mapzemHa (MuweHHa) mepanus, NPUAa-
2aHa npu DOAHU C pak Ha mAedHama aAe3a. Kaacuuecku nogxog ocmaBa npuao>keHuemo
Ha aHmuecmpozeHa TamoKcueH - Kakmo 3a npemeHonay3aAHU, maka U 3a NOCMMEHO-
nay3aaHu 6oAHu. INpe3 2013 2 Ha meXkgyHapogHUA KOH2PeC N0 KAUHUYHA OHKOAO2uA 08-
xa gokAaagBaHu gaHHU om 2 KAUHUYHU npoyuBaHua (aTTomu ATLAS), goka3zBawu Hamaa-
BaHe Ha cmbpmHocmma ¢ 22% caeg 10-20guwHO npuAazaHe Ha TamokcudpeH. KombuHu-
paHemo Ha TamokcugpeH ¢ LH-RH aHaroz ygouakaBa 6e3 peuyuguBHua nepuog npu >xeHu
nog 40-2oguwHa Bb3pacm. To3u epekm e no-nogyepmaH npu npurazaHe Ha LH-RH aHa-
AO2 C apomamasHua uHxubumop Exkzemecman (kombuHupaH aHaau3z SOFT-TEXT).

Om 2003 2. apomama3zHume uHxubumopu HaBaazoxa 6 cBemoBHama KAUHUYHA Npak-
muka 3a agioBaHmHO AeveHue Ha hoCMMeHoNnay3aAHU DOAHU C pak Ha MAeYHama >Ae3a.
Om 2006 2 me ce npuAazam CbC CbWama uHgukKauua u y Hac.

Bcuuku uzbpoeHu AekapcmBeHu npogykmu Hamupam NPUAOXKEHUE Kamo pa3AuYHU
AUHUU AeYeHUe U Npu memacmasupano 3aboaaBaHe.

BcenoBeue xopmoHaaHo uyBecmBumeaHuam pak Ha MAedyHama »ae3a ce npeBpbuwa 6
XpOoHUYHO 3ab60A96aHe, uzuckBawo NPOgHLAKUMEAHO NOJPbP>KAWO AeUeHUe.

AkueHmMbmM Bbpxy agioBaHmHOMO AeyeHueHe e caydaeH, mbl kamo cmaBa gyma 3a
3gpabu xxeHu, npoBexkgawu npocurakmuyHa caegonepamuBHa mepanua. OueHkama Ha
He>keaaHume AekapcmBeHu peakuuu cbnbmcemBa AeyebHUA Npouec, a UMEHHO HebAaz2on-
puamHua epekm Bbpxy KOCMHAMa NAbMHOCM, macmHama obmaHa, u gp.
MpeogoaaBaHemo Ha XOopmMoOHaAHamMa pe3ucmeHMHOCM Ype3 KOMOUHUpaHe ¢ Aekapcm-
BeHu npogykmu, HAOKUpAWU egHU UAU gpyau cu2HaAHU nbmuwa 6 kaemkama e cvBpe-
MeHHa, Bce no-wupoko npuaazaHa meHgeHuua. TakuBa ca PI3K/AKT/mTOR uxxubumopu-
me AcpuHumop u bynapaucub, kakmo u 6aokepume Ha Cyclin D1-CDK4/6 cuz2HaAHuA
nbm [Marbouukaub u Taceaucub, koumocenpuaazam 6 kombuHauua ¢ apomamazHu UHXU-
Gumopu.

MocoyeHume meHgeHuuu, a umeHHo yBeauuaBaHe Ha npogbAXKUMEAHOCMMA Ha
agroBaHmHama xopmoHaAaHa mepanua om 5 Ha 10 20guHU, KOMOUHUpPaAHEMO Ha Aekapcm-
BeHu npogykmu ¢ egHakBa mokcuuyHocm (apomamazHu uHxubumopu ¢ LH-RH aHano?2),
megukameHmo3zHama oBapuaAHa cynpecua caeg yumocmamuvHa mepanusa, NpuAazaHe
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Ha apomama3zHuU UHXubumopu ¢ mapz2emHa mepanua ¢ Heu3zBecmHa gbA20CPOYHA MOK-
cuyHocm, uzuckBam gobpa korabopauua ¢ gpyau cneyuasucmu, NPEGUMHO eHgOKPUHO-
AO3U. XOpMOHaAHama mepanua Ha DOAHU C pak Ha MAeYHama >Ae3a, Kamo yacm om me-
guuuHckama oHKoAo2u8, uzuckBa 3agbAboveHU No3HAHUA U ONUM 3a hoCMmu2aHe Ha Mak-
cumareH mepaneBmuveH epekm Npu MUHUMaAHA MOKCUYHOCM Ha AedyeHuemo.

Current Hormonal Therapy of Breast Cancer Patients

Prof. Constanta Timcheva
Head of the Medical Oncology Clinic, MHAT ,,Nadezhda”, Sofia

Despite of increased morbidity worldwide, the mortality rate from breast cancer is
decreasing in high income countries. This positive tendency is a result from the optimal
adjuvant therapy applied since 90s years until now. It includes adjuvant chemotherapy,
adjuvant hormonal and targeted treatment. The aim of these therapeutic managements is
to obtain maximal period without relapses, and if it is possible -a curative effect. Optimal
efficacy with minimal toxicity is the goalofadjuvant treatment. Fertility preservation in young
women is another difficult task.

In fact hormonal therapy is the first targeted therapy for breast cancer patients.

Tamoxifen is a classical treatment for pre- and postmenopausal patients. According to
the results from two clinical trials reported during ASCO 2013 (aTTom andATLAS) mortali-
ty rate is reduced with 22% after 10-years treatment with Tamoxifen.

Combination treatment with Tamoxifen and LH-RH analog increases relapse free inter-
val in young patients under 40 years old. Better effect was obtained with Exemestane + LH-
RH analog (combined analysis SOFT-TEXT).

Aromatase inhibitors are part of adjuvant treatment of postmenopausal patients with
breast cancer worldwide since 2003. In 2006 they were approved in our country as well.
All drugs mentioned above are applied in metastatic breast cancer also as different lines of
treatment. Breast cancer is transforming more and more into a chronic disease and a suit-
able treatment for long term is needed.

We are underlying the adjuvant treatment especially because these are healthy women
performing adjuvant postoperative therapy. During this treatment we are estimating side
effects, like bone density, lipid metabolism, etc.

A contemporary worldwide tendency is the idea of overcoming the hormonal resis-
tance using drugs, blocking different signal pathways in the cells. These are
PI3K/AKT/mTOR inhibitors Afinitor and Buparlisib, as well as Cyclin D1-CDK4/6 blockers
like Palbocyclib and Tasselisib, applied in combination with aromatase inhibitors.

Tendencies mentioned above, e.g. increased time of adjuvant treatment from 5 to 10
years, combining of drugs with one and the same toxicity (aromatase inhibitors and LH-RH
analogs), ovarian suppression with cytotoxic drugs, combination with drugs blocking cell
signaling with unknown long-term toxicity need good collaboration with other specialists,
especially with endocrinologists. The hormonal therapy of breast cancer as a part of med-
ical oncologyrequires deep knowledge and experience to achieve maximal efficacy with
minimal toxicity of treatment.

BbJITAPCKO [PYXECTBO MO EHOOKPUHONOMNA 45



s 4

_ | - y 7V

KocmHu npoMeHu npu coAugHu mymopu ¢ ocHoBHo

ocmeoAumuyHo geucmBue
Tpogp. Auna-Mapua bopucoBa, YiuBepcumemcka 6oaHuua, MY, Cocpus

PakoBume 3aboanaBaHua ca Bmopa npuyuHa 3a cmbpm - 30% om obwama cmbpm-
HOCM, HO ca cAeg CbpgevHocbgoBume 3aboaaBaHua. CMbpmHOCMMa om pak Ha MAeu-
Hama >Ae3a (BC) noka3zBa HezamuBHa meHgeHuua:1990 2. - 40 cmbpmHu cay4dasa/100
000 >keHu, a npe3 2000 2. - 20 cmbpmHu cAayyan/100 000 >xeHu (Silva Ottanelli, 2015).

OB uepae ueHmpaaHa poaa 8 meguupaHemo Ha XOPMOHAAHUA KOHMPOA Ha OCMEOK-
AacmozeHe3zama u kocmHama pe3opbuua. Cucmemama OPG/RANKL/RANKe ¢uHaaHu-
am meguamop Ha ocmeokAacmozeHe3ama. (Du3uoA02UYHO Ccu2HaAU3auuAma ce peaaulu-
pa upe3 koHmakm ,cell-to-cell”. ToBa e kynaupaHe Ha gBama npoueca - KOCMHO PopMmU-
paHe u pe3opbuua. [Npu namoaAozuyHa KOcmHa pe3opbuua makpogazume u T-kaemkume
cekpemupam Bv3znarumearu yumokuHu (TNF-a, IL-1, RANKL), koumo geiicmBam gupek-
mHo Bbpxy npo2eHumopHu u 3peau OC 6e3 koHmakm ,cell to cell”. Tyk uma Hekynaupa-
He mexkgy gBama npougeca. be3 koHmakma ,cell to cell” ce 2ybu namemma 3a kocmHomMo
popmupaHe om OB. OcmeoArumuyHume mymopHu Ae3uu ca cBvp3aHu ¢ RANKL, PTHrP,
cytokines, chemokines, matrix proteases - npou3zBegeHu om camua mymop uau 68 mukpoc-
pegama Ha KOCMHUA MO3bK Npu HaAuvue Ha mymopHu kaemku. ['pu BC ce ekcnpecupam
RANK u OPG, Ho He u RANKL. PTHrP ce ycmanoBaBa npu 90% om ocmeoAumuyHume
KocmHu memacmaszu Ha BC. OcmeokaacmozeHHuam ecpekm Ha PTHrP ce meguupa upe3
upregulation Ha RANKL om OB. INpu BCmo>ke ga uma u noBuweHa cekpeuua Ha OB 6A0-
kepu - sclerostin, DKK1 (unxubumopu Ha WNT nbma), koemo 6Aokupa ocmeobaacmoze-
He3ama u KocmHama 3a2yba HapacmBa (AuncBa kocmHomo hopmupaHe). AHmMuMeaama
kbm Sclerostin umam aHaboaeH epekm Bbpxy kocmma, mbl kamo me u3zBaxkgam om
cynpecua OB 6 kocmHama memacma3za. OcmeoAumuyHume memacmasu ce cpewam 6
85% om Bcuuku kocmHu memacmazuHa BC. KocmHama pe3opbuua e noBuweHa npu
Bcuuku munoBe pak, nopagu koemo OC e ocHoBeH mapzem 3a Kocm-cneyuduyHUMe
mepanuu Ha ckeAemHume memacmasu - BP, Denosumab. Te ce uznoa3zBam 3a ynpabae-
HUe Ha KOCMHOMO peMogeAupaHe U pa3mepa Ha kKocmHama 3azyba, uHgyuyupaHa om ca-
mua mymop u eBenmyarHo om npomuBopakoBomo aAeueHue. BC uma uHgupekmeH
etpekm Bbpxy ocmeokaacmozeHezama kamo upe3 PTHrP cmumyaupa OB ga ekcnpecu-
pa RANKL. Denosumab gupekmuo unxubupa RANKL u ¢ moBa cynpecupa uHgyuupaHa-
ma ocmeoau3a om BC. Alendronate, Risedronate, Zoledronic acid ca eqdpekmuBHu 3a:

1) npeBeHuua Ha KOCMHU Memacmasu (per se aHmumymopeH egekm);

2) pakoBama xunepkaAuemus;

3) ocmeonopo3ama, npoBokupaHa om ApomamaszHu uHxubumopu (Al).

PazAuuHu mexaHu3zmu ca omzoBopHu 3a 3azybama Ha kocm npu pakoBo 6oaHume:

1) KAUHUYHaMa Xapakmepucmuka Ha omgeAHuUa cAayvad;

2) npuAazaHomo npegwecmBawo aHMUOCMEONOPO3HO AEUEHUE;

3)aHmupakoBomo AeyeHue.

XopmoHaaHomo AeyveHue (estrogen deprivation npu BC ¢ Al uau androgen deprivation
npu Ca Ha npocmamama C aHaAO3u Ha humyumapHume 2o0HagomponuHu) Bogu go xuno-
20Hagu3bMm, Npoz2pecun Ha KocmHama 3az2yba u puck om ppakmypu. Hacmoawama mpe-
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ma 2eHepauua Al uHxubupa 96-99% om ecmpozeHHama akmuBHocm. Als HamaraBam
KMIT u noBuwaBam gppakmypume 3a pazauka om Tamoxifen. Tol ce npuaaza 3a HayaA-
Ha XOPMOHAAHA Mepanua NPU >KEHU C HUCBHK puck om peuuguBu u ¢ Bucok ppakmypeH
puck. Hakou 60AHU nog AeveHue ¢ Als ymupam om ycAo>KHeHUAMaA Ha AeveHuemo (beg-
peHa opakmypa), a He om ocHoBHomMo 3aboAa8aHe. boaHume ¢ Bucok ppakmypeH puck
mpab6Ba ga 3anoyHam npeBaHmuBHO AeueHuUe, KOAKOMO MOXKe No-0bp30 caeg uzmepBa-
He Ha BMD. AeyeHuemo Ha BC ce cpokycupa ocHoBHO Bbpxy mymopa, gokamo Aekapc-
mBama ¢ mapz2em Kocmma He camo HamaraBam npomeHume B ckeaema, HO u noBuwa-
Bam yyBcmBumeaHocmma Ha mymopa Kbm KoHBeHuyuoHaaHUMe mepanuu. Noggbpika-
Hemo Ha agekBamHo HUBo Ha BumamuH D e katouoB pakmop B npeBeHuuama u AeveHu-
€mo Ha ocmeonopo3ama u cneyuasHo npu pakoBo 6oAHume.

Bone Changes in Solid Tumors with Main Osteolytic Action

Prof. Anna-Maria Borissova, University Hospital, MU, Sofia

Oncologic diseases are second reason for death - 30% of whole death-rate, but they are
after cardiovascular diseases. The death of Breast cancer (BC) show negative tendency:
1990 y - 40 cases/100 000 women, but in 2000 y - 20 cases/100 000 women (Silva
Ottanelli, 2015).

OB play central role in translation of hormonal control of osteoclastogenesis and bone
resorption. OPG/RANKL/RANK system is a final mediator of osteoclastogenesis. Physiolog-
ically signalization is realized through contact ,cell-to-cell”. This is coupling between two
processes - bone formation and bone resorption. In pathological bone resorption
macrophages and T-cells secreted inflammatory cytokines(TNF-a, IL-1, RANKL), which act
directly on OC-progenitors and mature OC without contact ,cell to cell”. In this situation
has uncoupling between two processes - bone formation and resorption. The memory for
bone formation of OB will be lose without contact ,cell to cell”. Osteolytic tumor lesions
are connected with RANKL, PTHrP, cytokines, chemokines, matrix proteases - tumor pro-
duced or produced in microenvironment of bone morrow with presence of tumor cells. The
cells of BC expressed RANK and OPG, but not RANKL. PTHrP has been identified in BC
and in more than 90% of osteolytic bone metastases of BC. Osteoclastogenic effects of
PTHrP appear to be mediated via the upregulation of RANKL in osteoblasts. The cells of BC
may have increased expression of Sclerostin and DKK1 - nhibitors of WNTway, which block
osteoblastogenesis and bone loss increased (missing bone formation). Sclerostin neutraliz-
ing antibodies have a potent bone anabolic effect, thus, they may provide an avenue for
treating osteoblast suppression in metastatic bone disease. Osteolytic metastases are 85% of
all BC bone metastases. Bone resorption is high in all type tumors/bone diseases and OCs are
main target for bone-specific therapy of bone metastases - BP, Denosumab. They manage
bone remodeling and rate of bone loss, induced per se by tumor and eventually by antitumor
therapy. BC has indirect effect on osteoclastogenesis through PTHrP, which stimulates OB
expression of RANKL. Denosumab directly inhibits RANKL and the result is suppression on
induced osteolysis of BC. Alendronate, Risedronate, Zoledronic acid are effective for:

1) prevention of bone metastases (per se antitumor effect); 2) tumor induced hypercal-
cemia;
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3) osteoporosis, result of therapy with Al;

Different mechanisms are respond for bone loss in oncologic patients:

1) clinic status of every case;

2) prior antiosteoporotic therapy;

3) antitumor therapy.

Hormonal therapy (estrogen deprivation in BC with Al or androgen deprivation in Ca
prostate with pituitare analogs) is a reason for hypogonadism, progression of bone loss and
higher of fracture risk. The recent third generation Al inhibits 96-99% of estrogens activity.
Als decreased BMD and increased prevalence of fractures, but the situation is different for
Tamoxifen. This drug is suitable for women with low risk for tumor recurrence and high frac-
ture risk. Some patients on Al treatment death in result of treatment complications (hip frac-
ture), but not in result of oncologic disease. The patients with high fracture risk must start
prevention treatment quickly after BMD measurement. The treatment of solid tumors is
focused mainly on tumor, thus the drugs with bone target not only decreased changes in
skeleton, but and increased tumor sensitivity to conventional therapy. The adequate level
of vitamin D must be keep and this is the key factor in prevention and treatment of osteo-
porosis and especially for oncologic patients.

TgMOp-uugguupaHa ocmeomaaayuq
A-p Arexcangop LUuHkoB

YHuBepcumemcka borHuya, MeguyuHcku yHuBepcumem, Cogpusa

Ocmeomanrauusma npegcmabBanBa HapyweHue Ha MuHepaAu3zayuama. Had-yecmo ce
gbAXKU Ha HegocmambyHo HUBo Ha pochamume. CepymHomo HUBo Ha pochamume 3a-
Bucu om ypeBHama um pe3zopbuun, om MobuAu3zUpaHEMO OM UAU KbM KOCMMa, om 3ax-
BawaHemo uau u3zauBa om mbkaHume u om omgeaaHemo ¢ ypuHama. OcHoBHu peayaa-
mopu Ha pochamHama obmaHa ca Kaauumpuoabm, kolimo yBeauyaBa upeBHama gpoc-
dpamHa pe3zopbuusa u gBama pochamypuuHu pakmopa - NAPAMXOPMOH U POCHAMOHUH.
Te HamaraBam akmuBHocmma Ha poccpamHume mpaHcnopmepu B8 6bO6peyHUMe Myby-
AU U HamaraBam peabcopbuuama Ha puampupaHume gpocgpamu.

MNoBuwaBaHemo Ha INTX uau Ha pochamoHuHa Bogu go 3azyba Ha pochamu ¢ ypu-
Hama, HegocmambyuHO pochamHo HuBo B kocmHama mukpocpega u yBpexkgaHe Ha MU-
HepaAu3auuama. MoupBuyHuam xunepnapamupeougu3bm e Hald-Yecmama npuYuHa 3a Xu-
nogocpamemusn. PazcmpoucmBama Ha cekpeuuama u memaboAu3ma Ha pochamoHuHa
Ca no-pegku, HO Mo2am ga npomuyvam C no-me>XkKa xunogocpamemua.

DocgamoHuHbM ce cekpemupa om KAemKume om ocmeobAracmeH npou3xog. Bv3-
MOYKHa e u abepaHmHa cekpeuua om mMymopHU Kaemku, koemo Bogu go pa3zpbwaHe Ha
CUHgpPOMa Ha MymMop-uHgyuupaHa ocmeomasauua. Had-uecmo moBa ca mymopu om me-
3eHXUMeH Npou3xog, obukHoBeHo gobpokavecmBeHu u ¢ maAbk pazmep. Te cekpemu-
pam ¢pocpamoHuH u36bH HopMaAHUME pe2yaamopHU mexaHu3mu u B8 peyamam cepym-
Hume My HuBa HapacmBam 3Ha4YuMeAHO Hag HopmaAHUMe. 3HaYumeAHuUme KoAudecmBa
docpamoHuH npegu3BukBam ekcmpemHa pocpamypua u xunogpocgpamemun. Cowed-
pemMeHHO ce nomucka akmuBHocmma Ha T-aaga xugpokcuaa3a 6 6bbpeka, HamaraBa ak-
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muBupaHemo Ha BumamuH A u cbomBemHo upeBHama pe3opbuua Ha kaauul. 3aboaaBa-
Hemo ce u3aBaBa c npozpecupawa crabocm u 6oAKU NO Myckyaume u kocmume. Aeyve-
HUemo e mpygHo u yecmo He3zagoBoaumeaHo. To BkaouBa 3amecmBaHe ¢ dpocchamHu
npenapamu npe3 ycmama, NPUAOXKeHUe Ha KaAUUMpPUOA U azpecuBHO mbpceHe Ha my-
mopa, npegu3BukBaw, cuHgpoma. OmkpuBaHemo Ha nocaegHua omHema mexgy 2 u 12
20gUHU cAeg uzaBama Ha cumnmomume.

F

Tumor-induced Osteomalacia

Alexander Shinkov, MD
University Hospital, Medical University, Sofia

The osteomalacia is a disorder of bone mineralization that most often results from phos-
phate deficiency. The serum phosphate levels depend on the intestinal phosphate absorp-
tion, the flux to and from the bone compartment, and the urinary excretion. The major reg-
ulators of phosphate metabolism are the calcitriol which increases the intestinal phosphate
absorption and the two phosphaturic hormones - parathyroid hormone and phosphatonin.
They inhibit the renal tubular reabsorptionof the filtered phosphates.

The increased availability of PTH or phosphatonin cause urinary phosphate loss, reduc-
tion of the phosphate in the bone microenvironment and impairment of the bone mineral-
ization. Primary hyperparathyroidism is by far the most common cause of hypophos-
phatemia. The disorders of phosphatonin production and metabolism are much rarer but
may present with more severe hypophosphatemia.

The phosphatonin is secreted by cells of osteoblastic lineage. Production from tumor
cells is also possible and the syndrome is called tumor-induced osteomalacia. The most
common culprits are small, usually benign mesenchymal tumors. They secrete excessive
amounts of phosphatonin in unregulated manner. As a result its serum levels rise and induce
extreme phosphate wasting and hypophosphatemia. Furthermore, the activity of the 1-alpha
hydroxylase is inhibited and the resultant decrease of activated vitamin D leads to lower
intestinal calcium absorption. The disorder is presented with progressive weakness, muscle
and bone pain. The treatment is difficult and frequently unsatisfactory. In includes oral phos-
phate and calcitriol administration and aggressive search and removal for the tumor. The
localization of the latter takes between 2 and 12 years from the start of the symptoms.

KocmHama boaecm B xemamonao2uama
lpogp. leopzu MuxaiirnoB

HayuoHarHa cneyuasuzupaHa boaHuya 3a akmuBHo AedeHue Ha xemamonoauydHu 3aboaaBaHus, Cogpua

KocmHa 6orecm 6 pe3yamam Ha uHgpuAmpayua Ha Kocmume 0m OHKOXEMamOoAO2UY-
Ho 3aboAaBaHe:

« Vlndbuampauyua Ha kKocmume npu MyamunaeH mueAom

« MHpuampauua Ha kocmume npu HexogykkuHoBu Aumdpomu
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« MHdpuampauua Ha kocmume npu Xog>kKKuHOB Aumdgom

+ VIHtbuampauua Ha kocmume npu ocmpu AeBkemuu U Npu pegku XemamoAo2U4HU
3aboaaBaHua (xucmuouumo3su)
KocmHa 6oaecm B8 pe3yamam Ha npogbAXKUMEAHA Mepanua Ha XeMamoAO2UYHUME 3a-
6oanBaHun

« KopmukocmepougHo AeueHue

« Tepanua c bugocgpoHamu

« Tepanua c G-CSF
KocmHa boaecm npu peuunueHmume Ha aAO2eHHa MpaHCnAaHmMauua Ha Xxemamonoe-
muuHu cmBoAoBu kKaemku.

Xapakmepucmuka Ha kocmHama 6oArecm npu MyamunaeHua mueAom

« MyAamunaeHuam mMueAom e KAOHAAHO HeonAacmuyHo 3aboaaBaHe Ha naazmouum-
HUA XemonoemuueH peg, npu koemo ce HabAlogaBa KAUHUYHO 3HaYUMa KoCcmHa 6oaecm
npu 70 - 80% om nauueHmume.

« 3acazaHemo ce npoaBaBa c eguHuyHU U No-yecmo mMHOXecmBeHu, Ae3uu C ocmeo-
AUMUYHa Xapakmepucmuka, 60Ae3HeHOCM U CKAOHHOCM KbM NAamMOAO2UYHU (hakmypu.

« HeonaacmuuHume kaemku yvdacmBam 6 komneaekceH namozeHemuueH mexaHu-
3bM, KOUMO NpomeHa KocmHua KaayueB memaboau3bm, ¢ noBuweHa kocmHa pe3opbuusa
U CEpyYMHa xunepkaayuemus.

MamozeHe3a Ha KOcCmHama 6oAecm npu MyamunAeH MueAom:

+ Ype3 kackaga om yumokuHoBa cmumysauua ¢ Bogewo 3HaYeHUe Ha AU2aHga Ha
NF-kB (RANKL) mueromHUME KAEMKU CMUMyAUupam ocmeokAacmHama npoaAudgepayun u
akmuBauus

- HabatogaBa ce u nomuckare Ha akmuBHocmma Ha ocmeobracmume

-« AkmuBupaHume ocmeokaacmu, ocBoborkgaBam Huwa 3a MueAOMHUME KAEMKU U
um ocuzypaBam HAazonpusmHa MUKpoOCpega U pacmexkHu hakmopu

AuazHocmuka u obpa3Ha Haxogka npu MyAmunAeH mueAom

+ Bcuuku ocmeoAumuYHU A€3UU NPU gokKa3aH MYUAMUNAEH MUEAOM Ce npuemam 3a
cBbp3aHu ¢ ocHoBHOMO 3aboaaBaHe, ako HAMA goKa3aHa gpyza 2eHes3a.

+ C Hat-20Aama vyBcmBumeaHocm 3a ycmaHoBaBaHemo Ha ae3zuume ca KT, AMP u
IMET-KT, koHBeHuuoHaAHUME peHmezeHozpaduu cbwo ca B cbcmoaHue ga ycmaHoBam
Ae3uume, makap U € NO-HUCHK npoueHm Ha yyBecmBumeaHocm.

+ Bcuuku kocmu om ckeaema mo2am ga 6bgam nopazeHu, HO Yecmomama Ha Ae3u-
ume e Hau-Bucoka B epbbHaka, yepena (Yepen npoageH oM MOAUU) U KOCMUMe Ha 2pbg-
HuUA Kow, nocAaegBaHu om NpokKCUMaAHUME Yacmu Ha Xymepyca u pemypa, ocmaHaaume
Kocmu ce 3acazam cpaBHumeaHo no pagko.

Tepane6muyHu mepku cpeuly KocmHama 6oAecm npu MyamunAeHUA MUEAOM

« [Mopagu cneuu@uuHUA UM Namo2eHemMuYeH MexaHu3bm Ha gedcmBue, upe3 nomuc-
KaHe Ha ocmeokAacmHama akmuBHocm, Bogewo 3HaveHue umam HGugochoHamume u B
yacmHocm 30AeHgpoHoBama KuceAuHa.

+ XunepkaAuemuama npu MyamunAeHUa MUEAOM MOXKe ga bDbge CnewHo CbCmonaHue
uzuckBawo cnewHU MepKu - Xunepxugpamauus, KaAUUMOHUH

+ KocmHume Ae3uu ca AbuycmBumenHu, Hamupa npuaoxkeHue obezboraBawama Ab-
yemepanus.
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« Bb3morkHO e ga ce HabatogaBa u BmopuyHa xunokaauuemus, cBbp3aHa ¢ gegpuuum
Ha BumamuH A (6b06pevHa HegocmMambyHOCM, NapamupeougHa gucpeayrauus), cBvp3-
BaHe Ha cepymHUA KaAuul OmM napanpomeuHa, KOAMo HaAaza NPUAOXKEHUEe Ha npenapa-
mu ¢ BumamuH A u kaauud.

Kocmua 6orecm npu HexogxxkuHoBume Aaumdomu

- KocmHomo 3acazaHe npu HexogrkkuHoBume aumdpomu ce HabaogaBa pagko.

« XucmoaozuyHume nogmunoBe, npu Koumo ce KomeHmupa Hal-4ecmo 3aca2aHe Ha
Kocmume om Hexog>KkuHoBu Aumdgomu BrkatouBam - AHanAacmHuUA egpoKAeMbUYEH AUM-
dom, AugpysHua b-egpokrembueH aumdgom, bbpkumoBua Aumcom u HaKou ekcmpago-
HaAHU T-kAembuHU U NK-KAembUHU AuMdOMU.

+ 3acaz2aHemo e no-4ecmo u3oAupaHo, Moxke ga bbge 6 cbyemaHue CbC cucmemHu

npoaBu Ha Aumdpoma (AumgpageHoMe2aAuA) UAU U3KAIOUUMEAHO PAGKO CamMOCmoameAHa
npoaBa.
[MamoezeHe3ama He e ymouHeHa u BepoamHo e cneuuduyHa 3a omgeAHUME XUCMOAO-
2u4HU nogmunoBe, HO ca xapakmepHu azpecuBHume KocmHu gecmpykuuu ¢ Bucoka vec-
moma Ha namoaAoz2uyHu ppakmypu (NK-aumgomu, AHanaacmHu aumgpomu) KocmHume
memacmasu npu HexogxkkuHoBume Aumdpomu ca no npaBuao ocmeoAumuUYHU, Xapak-
mepHo e 3aBuwaBaHemo Ha aakaaHama ¢pocgpamasza. HexxogrkkuHoBume Aumcpomu ¢
KOCMHO 3aca2aHe ca no-mpygHo nogamauBu Ha mepanua u C ho-Aowa NPo2HO3a, Nopa-
gu no-HebAazonpuamHumMe Cu XUCMOAO2UYHU nogmunoBe, a U nopagu o2paHuyeHama
neHempauua Ha yumocmamuyHume azeHmu 6 kocmma. KocmHomo 3acazate om HXA
ce cuyuma 3a AbueuyBecmBumenHo.

Kocmna 6oarecm npu XogkkuHoBume Aumcpomu

KocmHomo 3acazaHe npu 6oarecmma Ha XogxkkuH ce cbobwaba ¢ yecmoma Bapupa-
wa mexxgy 0,1 u 15% om pazauuyHume 2pynu. Obcwbxkgam ce Hal-8eye ocmeoAumuyHU
A€3UU Ha akCuaAHUA CKeAem, Kamo U30AUpPaHOMO KOCMHO 3acazaHe 6e3 gpyau npoabu
Ha 3aboAaBaHemo, e ka3yucmuyHo. 3acazaHemo ce HabAlogaBa no-4ecmo Npu XUCmMOoAO-
2uvyHUMe nogmunoBe Ha cmeceH ueAayrapumem U Ha AuMouumHo u3zvepnBaHe u ce
cBbp3Ba c no-HebrazonpuamHa npozHo3a.

Kocmna 6oarecm npu Ocmpu Aebkemuu

[Mpu ocmpume AeBkemuu ce HabAtogaBa ocmeoneHua Ha KOCMUMe CbC 3ana3eH Koc-
MHOMO3bYEH NApPEHXUM 32 CMemKa Ha npoAudepauun Ha AeBkemuyHume Kaemkume u
pa3zpywaBaHe Ha mukpocpegama B8 kocmma (KOCMHOMO3bUYHU HEKPO3U), Heobxoguma 3a
HopMaAHO kocmoobpa3yBaHe. B pegku cayuau ce HabaogaBam o2HUWHU ocmeoAumuY-
HU U NO-pAJKO OCMEeOCKAepOMuUYHU Ae3uu. KocmHomo 3acaeaHe e no-4ecmo npu geua
Ocmpa aumpobracmHa AeBkemusn, Kbgemo No-4ecmo MoXKe ga uma MHOoXXoCcmBeH xapak-
mep u ga goBege go namoAo2UYHU hpakmypu.
Mpu Bb3pacmHu no-pagko ce HabAatogaBam ocmeoAumuyHU Ae3uu, Kamo makuBa ce Cb-
obwaBam Hal-yecmo npu nogmunoBeme Ha OMA - M5 u M7.

KopmukocmepougHa ocmeonopo3a

B xemamoaozuuyHama npakmuka ce npuaazam NpogbAXKUMEAHU KOPMUKOCMeEPOUgHU
kypcoBe c Bucoku go3u npegHu3zoHoBu ekBuBareHmu, Kakmo Npu Maauz2HeHUMe 3ab0Aa-
BaHua (OAA, HXA, MM) maka u npu Hakou om gobpokayecmBeHume 3aboraBaHua (AM-
XA, UTI1, TTM)
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« C/Vel/Dex - 160mg Dexamethasone Ha Kypc AeveHue ¢ noBmopeHue npe3 21 gHu
go 4-6 kypca

+ R-CHOP - 500mg Prednisone Ha kypc Ha AeveHue ¢ noBmopeHue npe3 21 gHu go
6-8 Kypca

« GMALL 07/03 - 250 go 340 mg Dexmethasone npe3 nbpBume 16 gHu

- Prednisone 1 mg/kg exxegneBHo 3a 2 cegmuuu, caeg kKoemo manepupaxe 3a 3 go 6
meceua npu UTTT, AVXA, TTT1

OcmeoHeKpo3u Nnpu npuAoXkeHue Ha GudgocoHamu

bucpocpoHamume u Hal-Beue 30AeHgpoHOBama KuceAuHa ce npuAazam NPOgbAXKU-
meaHo Bpeme B 21 gHeBHU yuKkAu Npu navueHmu ¢ MM ¢ kocmHa 6oaecm u 3a oBaaga-
BaHe Ha xunepkaAuemuuHu cbecmosaHua. Tazu HAP e ¢ pagka yvecmoma nog 1 Ha 100 000,
Koamo caabo Bapupa 3a omgeAHume npenapamu, HO MoXe ga 6bge CbC 3HaAUUMEAHO
Bb3gedcmBue Bobpxy kavecmBomo Ha kuBom Ha nauueHma. VI3kAlUUMeAHO pagko Mmo-
2am ga ce 3aceaHam u gpyau kocmu ocBeH yearocmma
NamozeHe3ama Ha ocmeoHeKkpo3ama Ha YeAlocmma Npu NPUAOXKeHUemo Ha budocgo-
Hamu BxatouBa:

« MomuckaHe Ha obHoBaBaHemo u pemogeAaupaHemo Ha YeAlocmma, Kbgamo obu-
yalHo uma Bucoka cmeneH Ha makoBa

+ PazBumue Ha rokaaHu Bb3naaumeaHu npouecu

. YBpexkgaHe Ha nokpuBawama auzabuua

+ LlumokuHoBo ocBoboxxgaBare (TNF)

« VMlHxubupaHe Ha makpodpazume

« Anonmo3a Ha ocmeouumu, ocmeobAacmu u ocmeokAacmu

OcmeoneHua npu npuaoxeHue Ha G-CSF npenapamu

+ G-CSF npenapamume ce u3znoazBam B xemamonozuama 3a npeogoraBaHe Ha nocm-
mepaneBmuyHa HeymponeHua u 3a mobuauzayua Ha cmBoaoBu kKaemKku om nepudepHa
Kpbo.

- 3a npogbAxkumeAaHama ynompeba e gemoHcmpupaHo, ye Bogu go uumokuHoBa
gucpezyrauua 8 kocmHomo3zbYHama cpega u uzmecmBaHe Ha HaraHca Ha KOCMHOMO U3-
epaxkgaHe/pe3opbuun B nocoka Ha pe3opbuuama.

- ToBa moxe ga goBege go borezHeHocm B 30HUMe Ha kocmume ¢ BumaneH kocm-
HOMO3bY€eH NapeHxum u HamaraBaHe Ha maxHama NAbLMHocM.

Ocmeonopo3a npu peyunueHmume Ha aro2eHHa TXCK

« Ilpu go 50% om peuunueHmume Ha aA02e€HHA MpaHChAaHMayuAa Ha Xxemamonoe-
muyHu cmBoaoBu kaemku ce HabalbgaBam ocmeonopo3HU NPOMEHU.

- FeHe3zama Ha npomeHume BkioAuBa npomaHa Ha BaraHCa MeXkgy KocmHa pe3opbuun
u kocmoobpa3zyBaHe 3a cmemka Ha uumokuHoBa gucpeayrauyuna 6 kocmHama mukpocpe-
ga (upe3 uHcyauHoBua pacmexkeH pakmop, mpaHcopmupawua pacmexeH pakmop be-
ma, npomMAaHa Ha CbomHoweHuemo mexxgy RANK AuzaHga u ocmeonpomezepuHa.

« CnomazameaHu ¢hakmopu ca noHuxkeHo obpa3yBaHe Ha BumamuH A, nopagu 6b6-
peuHo yBpexxgaHe (kaauuHeBpuHoBu aHmMazoHucmu, ypeBHa marabcopbuun), Xunoz2oHa-
gu3bM (Xumuomepanusa, Abdemepanun), NomuckaHe Ha ocmeobAacmHama npoaAudepa-
yua (Xumuomepanus, Abdemepanus)

« [MpeBanmuBHume cxemu BrkatouBam npuroskeHue Ha BumamuH A, u 3amecmBaHe ¢
nepopaAeH KaAauuu.
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MpomeHu B kaauueBo-pocpopHama obmaHa u kocmma

npu MyAmunAeH mMueAom
A-p Arekcangep LlluHkoB

YHuBepcumemcka boAHuya, MeguyuHcku yHuBepcumem, Cogpus

Myamunaenuasm muerom (MM)npegcmaBaaBa kaoHaAHaHeONAa3Ma € nAazmouumeH
NPOU3X0g U € egHO oM Hal-yecmume XemamoAO2UYHU MaAu2HeHU 3aboaaBaHua. Tymop-
HUMEe KAeMKU UHUAMpUpam KoCmHua mo3bk u noBauaBam 6uorozuama Ha Bcuuku mu-
noBe kKAemKku, KOumo ce Hamupam mam. YHuUkaAHa ocobeHocm Ha 3aboaaBaHemo e npe-
gu3BukBanama om Hezo guyzHama ocmeoau3a kamo npu 80% om GOAHUME e HaAuue
MeXKKO U npoz2pecupawio 3aca2aHe Ha KOCMHUA ckeaem. Xapakmepu3upa ce 4ecmo ¢ mu-
Nnu4yHa peHameHoBa KapmuHa.

Mueaombm e egHo om 3r0kavecmBeHume 3aboaaBaHun, Koumo Hal-yecmo ce aco-
uuupam ¢ xunepkaauyuemun. Xunepkaayuemuama e cBbp3aHa ¢ npoAugepauua Ha ocme-
okAaacmume u akmuBupaHe Ha ocmeokAacmHama KocmHa pe3opbuus, omuyacmu meguu-
paHo om gucbaraHc mexxgy RANRL u ocmeonpomezepuH 8 kocmHama mukpocpega. [a-
pareAHo HacmbnBa u yBpexkgaHe Ha KOCmMHOMO popmupaHe. MexaHuU3Mume 3a NOCAeg-
HUA (PEHOMEH He Ca HaNBAHO U3ACHEHU, HO e onucaHo bAaokupaHe Ha Wnt nbma 3a akmu-
BupaHe u noggbprkaHe Ha ocmeobAracmume om cekpemupaH 8 KocmHua MO3bK pakmop
DKKT. Mo mo3u HauuH HacmbnBa pa3znpazaHe Ha pemogeAaupaHemo Ha kocmma. Kaouo-
Ba poaa B8 me3u npouecu uepasm KOCMHOMO3bUYHUME CMPOMHU KAemKu. Te cekpemu-
pam IL6 u gpyeu yumokuHu nog BauaHue Ha hakmopu, OMgeAaHU Om MmymopHUmMe
kaemku - ILT, TNF-alfa.

[Mpu mueroMHO-00AHU C XunepKaAuuemua NoYMuU HeU3MeHHO e HaAuue U HamaAeHa
2AOMepYAHa cpuampauus. XapakmepHo 3a Xb3 npu muerom e egHoBpemeHHomo yBeau-
yeHue Ha mybyaHama peabcopbuyua Ha KaAuUuU U HAMaAAEH KAUPBbHC Ha gpocdamu. Ha ¢o-
Ha Ha yBpegeHa 6bOpeuHa hyHKUUA, 3aCUAEHOMO MODUAU3UpPaHe Ha KaAuul om Kocmu-
me Bogu go xunepkaAuuemus.

B 3aka04eHue, muerombm e 3aboaaBaHe, koemo yBpexga ckeaema u Bogu go pazc-
mpouBaHe Ha kaauueBogocopHama obmanHa, uzaBaBawo ce Hal-MUNUYHO C XUNEepKaA-
UUEeMUA U CAOXHA, He HaNbAHO U3ACHEHa hamoz2eHe3a Ha onucaHume HapyweHus.

Changes in the Mineral Metabolism and the Bone in

Multiple Myeloma

Alexander Shinkov, MD
University Hospital, Medical University, Sofia

Multiple myeloma is a clonal proliferative disorder of plasmocyte origin and is one of
the most common hematologicalmalignancies. The tumor cells infiltrate the bone marrow
and affect the biology of every cell type there. A unique feature of the disease the is the dif-
fuse osteolysis it causes. In 80% of the patients a severe and progressive bone damage.
Usually the X-ray is quite characteristic.
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The myeloma is among the disorders that are most often associated with hypercal-
cemia. The increased calcium levels as well as the bone lesions are associated with osteo-
clast proliferation and activation of the osteoclastic bone resorption, at least in part medi-
ated by an imbalance between RANCL and osteoprotegerin in the bone microenvironment.
A parallel inhibition of bone formation has been described. The mechanisms of the latter
are not well understood but a blocking of the Wnt signaling pathway of the osteoblast by
the DKK1 molecule secreted in the bone marrow has been suspected. Thus an uncoupling
of bone remodeling occurs. A key role in these processes is played by the bone marrow
stromal cells. They secrete IL6 and other cytokines stimulated by various factors secreted
by the tumor cells - ILT, TNF-alfa.

A common finding in the myeloma patients is an impaired glomerular filtration rate. The
myeloma-induced renal failure is associated simultaneously with an increase in calcium
reabsorption and reduced phosphate clearance, which together with the high calcium
release from the contribute to the hypercalcemia.

In conclusion, the multiple myeloma is a disorder that damages the skeleton and the
calcium-phosphorus metabolism with not-fully elucidated pathogenesis, and most com-
monly presents with hypercalcemia.

XemMamonozuyHu 3aboagaBaHug u kocm
lMpogp. Auna-Mapua bopucoBa

YHuBepcumemcka 6oaHuuya, MeguyuHcku yHuBepcumem, Cocpusa

Ckearembm e ocHOBHOMO MACMO 3a Xemonoe3ama, KoAmo Noggbprka Xomeocma-
muuHomo HuBo Ha Bcuuku yupkyaupawu KpbBHU KaAemKu. FoAama yacm om max ce Npo-
uzBexkgam B kocmHua Mo3bk om o2paHudeH 6pold myamunomeHmHu hematopoietic stem
cells (HSCs), koumo ca cnocobHu ga ce nogHoBaBam. HuBomo Ha HB u puckbm om 6eg-
peHa ppakmypa ca 3Hauumo cBobp3aru. Huckuam HB Bogu go Hucko ocBo6oxgeHue Ha
02 8 mbkaHume.

Taracemusn

B-thalassemia (minor) e pe3yamam Ha xemepo3u2zomeH geekm, 6e3 KAUHUYHA CUMN-
momamuka, ¢ Aeka Mukpouumua aHemus. B-thalassemia e Had-uecma 8 CpeguzemHomopu-
emo, Agpuka u tOzo3anagHa Azua. KocmHama xucmomopgomempusa noka3Ba Hapywe-
Ha u 3abaBeHa KocmHa mamypauua, gegpekmHa MuHepaAu3auua, Koumo ca cBbp3aHu ¢
omaazaHemo Ha »keaa3o 8 kocmma. HamaaeH e pagmepbm Ha KOCMHO popmupaHe u ce
pa3zBuBa rokarHa ocmeomanauua 8 pesyamam Ha cybonmumasHa AoKaAHa KpbBHa mpaH-
cpy3ua. OcBen OB gucpeayrayua uma u noBuwerna OC akmuBHocm. Taracemua-uHgy-
uupaHama ocmeonopo3a e Haauue npu 30-50% om 6oAHUmMe ¢ maracemua. TpaliHama
aHemua Bogu go noBuweHue B cuHmesa Ha erythropoietin, koemo npuduHaBa KocmHo-
MO3bYHa xunepnaa3ua u noBuwerue Ha RANKL. EkcnaH3zuama Ha KOCMHUA MO3bK MOXKe
MeXaHU4YHO ga NpuvuHU KopmukaAaHo uzmbvHaBaHe, uzkpuBaBaHe u noBuweHa Kpexkocm
Ha kocmma. [Npu 6oaHume ¢ B-thalassemia major 8 36% uma aHamHe3a 3a ppakmypu u 6
34% uma KocmHuU OOAKU.
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KocmHume npomeHu npu Taracemua ca myamudgakmopHu - HeedpekmuBHa epumpo-
noe3a; KOCMHO-MO3bYHa eKCNaH3uA; eHgOKPUHHU HapyweHusa; cBpbxHamoBapBate ¢ xe-
AA30; xeaamHa mepanua (deferoxamine); xunoBumamuHo3a; HamaAeHa puzudecka akmu6B-
Hocm; cybonmumanHa nukoBama kocmHa maca; noBuweH kocmeH mbpHoBep.
Taracemuama e Aeduma - mpaHcnAaHmMauua Ha KocmeH mMo3bk (BMT).

AeyeHue Ha maAacemus-UHgyuupaHa ocmeonopo3a - exe20gHo npocaegaBaHe Ha BMD;
dpuzuyecka akmuBHocm; 6e3 miomioHonyweHe; BumamuH D, Ca, Zn;

Xemodgpuaua

Xemouausama e pagko HacregcmBeHo kpbBHO 3aboaaBane cBbp3aHo ¢ X xpomo3zomama
- gecpuyum Ha koa2yaauyuoHeH cpakmop VIII (FVIII) - Xemocpuaua A /85%)/ uau Koazyaa-
uuoHeH gpakmop IX (FIX) - Xemopuaua B /15%/

MpuuuHu 3a Hucka KMI - HamaaeHa ¢pu3uvecka akmuBHOCM NO NpuyuHa Ha Xemo-
duaHama apmponamus; BupycHu uHgpekuuu [hepatitis C virus (HCV) uau human immun-
odeficiency virus (HIV)]; 83aumogeicmBue mexxgy koa2yaauuoHHama Kackaga u ¢pakmo-
pume Ha KocmHua memaboAu3zbm; gecpuuum Ha 25(OH)D.

KocmHomo3zwv4yHa mpaHcnaanmayua

Caeg xemonoemuuHa cmem KAembyHa mpaHcnAaHmayua HacmbnBa 3aeyba Ha Koc-
mHa maca u BMD cnaga. ToBa 3aBucu om kymyaamuBHama go3a u npogbAKUMEAHOCM-
ma Ha AeveHue ¢ kopmukocmepougu u Cyclosporine. B 10,6% om cayyaume HacmbnBam
HUCKoeHepauuHu opakmypu B nbpBume 32. cAeg mpaHcnaaHmayuama. Pbcmbm Ha 60A-
Hume HamanaBa 3Hauumo. Heobxoguma e npeBeHuuna Ha kKocmHama 3azyba caeg cmem
KAeMbYHA MpaHChAaHMauuA.

Haematological diseases and bone

Prof. Anna-Maria Borissova
University Hospital, Medical University, Sofia

The skeleton is the major site of hematopoiesis, which maintains homeostatic level of
all circulating blood cells. Most of them are produced in the bone marrow of a limited num-
ber of multipotent hematopoietic stem cells (HSCs), which are able to be renewed. The
level of haemoglobin (Hb) and the risk of hip fracture were significantly associated. Low Hb
level leads to low liberation of O2 in the tissues.

Thalassemia

B-thalassemia (minor) is the result of heterozygous defect without clinical symptoms
except of mild microcytic anemia. B-thalassemia is most common in the Mediterranean,
Africa and Southwest Asia. Bone histomorphometry showed impaired and delayed bone
maturation, defective mineralization, which are associated with the deposition of iron in the
bone. Reduced the amount of bone formation and develops local osteomalacia due to sub-
optimal local blood transfusion. In addition to OB dysregulation has increased OC activity.
Thalassemia-induced osteoporosis is present in 30-50% of patients with thalassemia. Persis-
tent anemia leads to an increase in the synthesis of erythropoietin, which causes bone mar-
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row hyperplasia and increase of RANKL. The expansion of bone marrow may mechanical-
ly cause cortical thinning, distortion and increased fragility of the bone. In patients with -
thalassemia major in 36% have a history of fractures and 34% have bone pain.

Bone changes in thalassemia are multifactorial - ineffective erythropoiesis, bone mar-
row expansion, endocrine disorders, iron overload, chelation therapy (deferoxamine),
hipovitaminosis (C, D), reduced physical activity, sub-optimal peak bone mass, increased
bone exchange. Thalassaemia is curable - bone marrow transplantation (BMT).

Treatment of thalassemia-induced osteoporosis - annual tracking of BMD; physical activity;
no smoking; vitamin D, Ca, Zn.

Haemophilia

Haemophilia is a rare inherited blood disorder linked to the X chromosome - a deficiency
of coagulation factor VIII (FVIIl) - Hemophilia A /85%/ or coagulation factor IX (FIX) -
Hemophilia B /15%/. Reasons for low BMD - reduced physical activity because of hemo-
philic arthropathy; viral Infections [hepatitis C virus (HCV) or human immunodeficiency
virus (HIV)]; interaction between the coagulation cascade and factors of bone metabolism;
deficiency of 25 (OH) D.

Bone marrow transplant

After hematopoietic stem cell transplantation occurs bone loss and BMD decline. This
depends on the cumulative dose and duration of therapy with corticosteroids and
Cyclosporine. In 10,6% of cases occurred risk of osteoporotoc fractures in the first 3 years
after transplantation. The growth of the patients significantly decreased. It is necessary to
prevention of bone loss after the stem cell transplantation.

MemaboAumeH cungpom u kocm

Aoy. Maaruna lNMemkoBa
Vb ,AozeHey”, MO Ha CY

MemaboAumHuAM CUHgPOM € KAUHUYHO cbecmonaHue,BkatouBawo peguua aHmpono-
MEMPpUYHU, PU3UOAO2UYHU U BUOXUMUYHU HapyweHusa, Bcako egHo om koumo oka3Ba
cBoa HezaBucum edpekm Bbpxy KOCMHUA MemaboAU3bM.

YcmanoBeHama no-Bucoka kocmHa MuHepaAHa NAbMHOCM NPU hayueHmu ¢ memabo-
AUMeH cuHgpom ce cBbp3zBa ¢ abgomuHaaHOMoO 3amAbcmaBaHe u macmHama MbkaH
okazBa cBoa npomekmuBHuam ehekm Kamo nognomaza KOCMHOMO pOpMupaHe Nnoc-
pegcmBom Bucokomo mexaHuuHo HamoBapBaHe, Bucokomo HUBO Ha UUpPKYAUpaWUa UH-
CYUAUH U OCmaHaAume pakmopu, Koumo ce cekpemupam 3aegHo C Hez20.

B peguua u3zcaegBaHua e HamepeHa Bpb3ka mexkgy ocmeonopo3ama u Bb3naseHue-
mo. MHguBugu ¢ Bucoka uHcyauHoBa pe3ucmeHmHocm noka3zBam no-zoaama akmuB-
Hocm Ha Bb3naAumeAHUmMe NPoUECcU, OMKOAKOMO Me3uU, C NO-HUCKO HUBO Ha UHCYAUHO-
Ba pesucmenmuHocm u moBa cbecmoaHue Ha XpoHu4yHO Bb3cnareHue okazBa HezamuBeH
epekm Bbpxy cbcmoaHuemo Ha kocmma. [pouHpAramamopHuMe UUMOKUHU U CUCMeMm-
Homo Bb3nareHue akmuBupam kocmHama pe3opbuua u BepoamHo Bogam go Hamane-
Hue Ha KocmHama nAbmHocm. Edpekmbm Ha HuckocmeneHHo Bb3nareHue, acoyuupaHo
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Cc MmemabAUMHUA CUHgPOM ce KoHmpabaaaHcupa om npomekmoBHua edpekm Ha noBuwie-
Homo KoAudecmBo macmHa mbkaH. To3u napagokc ce obacHaBa ¢ pakma, ye Ha onpe-
geAeHo HUBO Ha KOCMHa MUHepaAHa NABMHOCM, NauueHmume ¢ MemaboAuMEH CUHg-
pom umam no-rowo kadyecmBo Ha kocmma 6 cpaBHeHue cbe 3gpaBu uHguBugu. MNocaeg-
HOMO Ce gbAXKU Ha HAKOAKO MexaHu3ma, koumo BkAaouBam xunepuHCyAuHemus, omaaza-
He Ha KpalHuU NPogykmu Ha 2AukupaHe B KoaazeHa, HamaaeHo cepymHo HuBo Ha IGF-1,
xunepkaauyuypusa, 6bbpeyHa HegocmambyHOCM, MUKpPOaH2Uonamua u gp.

TBbpgeHuemo, ve 3amabcmaBaHemo npomekmupa noaBama Ha ocmeonopo3a 6
nocaegHume 2oguHu ce ocnopBa. EnugemuoAo2uvHU U KAUHUYHU u3cAegBaHua nokas-
Bam, ye Bucokomo koAuvecmBo macmHa mukaH, BepoamHo e puckoB dpakmop 3a ocme-
onopo3a u ppakmypu. Hewo noBeue, Haauue ca gokazameacmBa, ye pazAudHUME KOM-
NOHEeHMU Ha memaboAUMHUA CUHgPOM (XUnepmoHusa, Xunepmpuaauyepugemun, Hamae-
Homo HuBo Ha HDL-chol.) ca nomeHuuaAHu puckoBu gpakmopu 3a HamareHa MUuHepaAHa
KOCMHa NAbMHOCM U 0CMeonopo3a.

Metabolic Syndrome and Bone

Assoc. Prof. Malina Petkova
University Hospital ,Lozenetz”, Medical Faculty, Sofia University

Metabolic syndrome (MS) is a clinical condition composed of anthropometric, physio-
logic, and biochemical abnormalities that have their own independent effects on bone
metabolism.

It has been suggested that higher BMD with MS is largely determined by abdominal
obesity, and protective effects of fat mass may promote bone formation via high mechani-
cal loading, high circulating insulin levels, and factors that are co-secreted with insulin. It is
well demonstrated that osteoporosis is linked to inflammation. Previous studies suggest that
subjects with high insulin resistance show more inflammation than subjects with low insulin
resistance state and some studies suggest that this low state of chronic inflammation may
impact bone health. Proinflammatory cytokines and low-grade systemic inflammation acti-
vate bone resorption and may lead to reduced bone mineral density. Thus the observed
conflicting results may be due to the counteracting of a negative effect of low-grade inflam-
mation associated with MS and the protective effect of adiposity. This apparent paradox
may be explained by the fact that, at a given level of BMD, MS patients present lower bone
quality by means of various mechanisms, including hyperinsulinemia, deposition of
advanced glycosylation endproducts (AGEs) in collagen, reduced serum levels of IGF-1,
hypercalciuria, renal failure, microangiopathy and inflammation. and biochemical abnor-
malities that have their own independent effects on bone metabolism.

The belief that obesity is protective against osteoporosis has recently come into ques-
tion. The latest epidemiologic and clinical studies have shown that a high level of fat mass
might be a risk factor for osteoporosis and fragility fractures. Further, increasing evidence
seems to indicate that different components of the metabolic syndrome, ie, hypertension,
increased triglycerides, reduced high-density lipoprotein cholesterol, are also potential risk
factors for the development of low bone mineral density and osteoporosis.
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Copue u kocmu
Aoy. Comup MapyeB

CneyuaauzupaHa 60AHUYa 3@ akmuBHO AedeHue no kapguoozus, [reBen

Pocmbm kopeaupa cbC cbpgeuHo-cbgoBua puck. Bucokume xopa no-uecmo 6oaegyBam om
NPegcbpgHO MbXKgeHe, OM NPOAANC Ha MuMpaAHama KAana u umam no-Hucka CbpgeuHo-cbgoBa
cmbpmHocm. Huckume xopa no-duecmo 6oaegyBam om ucxemuuHa 6oAecm Ha Cbpuemo, om ame-
POCKAEpO3a, NO-4eCMO ca C gucaunugemus u umam no-8ucoka cbpgeuHo-cbgoBa cmbpmHocm. Pbc-
mbm yuacmBa HeuzmeHHo 666 hopmyaume 3a oueHka Ha CbpgeuHo-CbgoBua puck om 3amabcma-
BaHemo, Hanpumep uHgeKC Ha meaecHama maca (MITM), omHoweHuemo maaus/pbem u gp.

Xopama ¢ ocmeonopo3a umam no-Bucok puck 3a pazBumue Ha copgeuHo-cbgoBo 3aboraBa-
He u obpamHo. VicxemuuHama GoAecm Ha Cbpuemo e acoyuupaHa € NO-HUCKAa KOCMHA NAbM-
HOCM Ha gucmaaHua paguyc. XKeHume npekapaAu MO3byeH UHCYAM Umam NO-HUCKA KOC-
MHa NABMHOCM CNPAMO OCMaHaAume »eHu Ha cbwama Bb3pacm.

Peguua 3a60aa8aHua yBperkgam kakmo kocmume, maka u CbpgedHo-cbgoBama cucme-
ma. PeBmamuzmbm yBpexxkga Hal-vuecmo eHgokapga, peBmamougua apmpum - muokapga, a
Aynycbm - nepukapga. Bcuuku koaazeHo3u, kamo Backyaumu, mo2am ga 3ace2Ham KOopo-
HapHume cbgoBe Ha cbpuemo. Npu cuHgpoma Ha MapgaH 4ecmo uma NPOAANC Ha MUMPaA-
Hama KAana u aHomaAuu Ha aopmama. bbbpeuHama HegocmambuHocm ocBeH ue ce ompa-
3a8a Ha kocmume Bogu u go ypemudeH nepukapgum u HapywaBa kpbBocbcupBaHemo.

Heart and Bones

Assoc. Prof. Sotir Marchev
Specialized Hospital for Active Treatment in Cardiology, Pleven

A person's height correlates with their cardiovascular risk. Taller individuals are more
likely to suffer from atrial fibrillation and/or mitral valve prolapse, but are at lower risk of car-
diovascular mortality. Conversely, shorter people are at higher risk of developing coronary
heart disease, atherosclerosis and dyslipidemia and experiencing cardiovascular mortality.
Height also participates in the estimation of cardiovascular risk resulting from obesity, such
as the formulas for body mass index (BMI), waist-to-height ratio, etc.

People with osteoporosis are at greater risk of developing cardiovascular disease, and
vice versa. For instance, coronary heart disease is associated with a lower bone density of
the distal radius. Women who have suffered a stroke have a much lower bone density than
other women of the same age.

Many diseases harm not only the patient's bone structure, but also their heart. For exam-
ple, acute rheumatism affects negatively the endocardium, rheumatoid arthritis - the
myocardium and systemic lupus - the pericardium. All connective tissue diseases, as vasculi-
tis, can harm the coronary vessels. There is a high prevalence of mitral prolapse and abnor-
malities of the aorta in patients with Marfan syndrome. Renal insufficiency not only affects the
bone structure, but also leads to uremic pericarditis and blood-clotting irregularities.
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Mekomo e no-cunHo om mBbpgomo uau kak HepBHama cucmema
peayaupa kocmnama obmaHa

lpogh. 3gpabko KamenoB

Kaunuka no eHgokpuHoaoeus, YMBAA ArekcaHgpoBcka, MeguuyuHcku yHuBepcumem, Cogun

,...mpabBa ga 3Haew, 4e mekomo e no-cuAHo om mBspgomo,
Bogama e no-cuaHa om ckarama, AvboBma e no-cuanHa om npuHygama.” (Siddartha)

HepBHama cucmema, coBmecmHo ¢ eHgokpuHHama u UMyHHama, uma kaloudoBa poaa
8 ynpaBaeHuemo Ha pa3AaudHume >Ku3zHeHu yHkuuu 6 opeaHu3zma. OmgaBHa ca uzBec-
mHuU HepBHO-MpoOUYHUME MexaHU3MU, poasma Ha HeBponamuama npu pa3zBumuemo
Ha ocmeoapmponamuama Ha LlLlapko u gp. Maako ce 3Hae obauye 3a BAuaHUeMoO Ha ueH-
mpaaHama HepBHa cucmema Bbpxy KocmHama obmaHa.

Mpe3 nocaegHama gekaga HacmMbnu 3Ha4umeAHo pa3zBumue 6 ma3u Hacoka. [Mpuyu-
Hama bewe omkpuBaHemo Ha AenmuHa owe gecemuHa 2oguHu npegu moBa (1994) u yc-
maHoBaBaHemo Ha ueHmMpaArHUMe My mexaHu3mu Ha getcmBue upe3 HeBponenmug Y
(NPY) u akmuBupaHemo Ha cumnamukycoBama HepBHa cucmema. To3u ocHoBeH nbm 6
HepBHo-ckeAemHama GuoAo2ua U nNoHacmMoAawem e Hal-gobpe NpoyueH, a NO-KbCHO NOM-
BbpgeH u ¢ gebuHupaHemo Ha epekmume Bbpxy KOcmMumMe Ha HAKOU MegukameHmu
(6ema-6aokepu) noBauaBawu aBmoHomHama HepBHa cucmema. Okaza ce ocBeH moBa,
ye ocmeobracmume ekcnpecupam kakmo NPY auzaHgu, maka u NPY, Y1R peuenmopu.

Cnekmbpbm Ha peayramopHU PYHKUUU Ha Xunomaaamyca Bbpxy KOCmMHOMO pemo-
geaupaHe ce pazwupaBa u BkaouBa u gpyau npegcmaBumeau Ha 6GA0Kka om anemumo-
MOgyAUpawu nenmugu Ha n.arcuatus (agouti-related peptide (AgRP), proopiomelanocortin
(POMC) u cocaine- and amphetamine related transcript (CART)), eHgokaHabuHougHama
cucmema, cemachopuHume, onuougu u gp., Ha Koumo e nocBemeHa Aekuuama.

B 3akA09eHue, noHacmoAawem uma gocmambyHO gokazameAcmBa 3a Haauduemo Ha
3HayumMeAeH KOHMPOA om ueHmpaaHama HepBHa cucmema u ocobeHo cumnamukycoBa-
ma aBmoHomHa pyHKuua Bbpxy KocmHama xomeocmasa.

Soft is stronger than hard or how the nervous system
regulates bone metabolism

Prof. Zdravko Kamenov
Clinic of Endocrinology, Alexandrovska University hospital, Medical University - Sofia

"..for you know that soft is stronger than hard, water stronger than rock, love stronger than force." (Siddartha)

The nervous system, together with the endocrine and immune systems, plays a key role
in the control of the different vital functions in the organism. The neurotrophic mechanisms,
the importance of neuropathy in Charcot osteoarthropathy, etc. are well established. Les is
known about the influence of the central nervous system on the bone metabolism.

During the last decade a substantial development in this field was made. The reason for
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this was the discovery of leptin around ten years earlier (1994) and the clarification of its
central mechanism of action through neuropeptide Y (NPY) and sympathetic nervous sys-
tem activation. This main pathway in neuroskeletal biology is currently the most investigat-
ed one and recently confirmed by defining the effects of some drugs (beta blockers) influ-
encing the autonomic nervous system. Moreover, it appeared that osteoblasts express both
NPY ligand and a cognate receptor NPY, Y1R.

The spectrum of regulatory functions of the hypothalamus on bone remodeling enlarges
and includes other representatives from the appétit modulating peptides in n.arcuatus
(agouti-related peptide (AgRP), proopiomelanocortin (POMC), and cocaine- and ampheta-
mine related transcript (CART)), the canabinoid system, semaphorins, opioids, etc., which
represent the object of this lecture.

In conclusion, currently enough scientific data exists to prove the presence of a sub-
stantial control from the central nervous system, and in particular the sympathetic auto-
nomic function, on the bone homeostasis.

3a mekume kocmu, mBbpgume apmepuu u Bumamun K2

Aoy. Cmegpan KpuBowueb
YMBAA ,Llapuua WoanHa - ICYA", Cogpua

Cnopeg kaacuveckume Hu cxBawaHua, poasma Ha kocmume B8 opeaHu3zma ce cBex-
ga go onopHo-gBuz2ameaHa oyHKUUA U Noggbp>kaHe Ha KaauueBo-pocchamHama obmaHa
Kamo geno Ha me3u UoHu. Ce2a 3Haem, ve Ype3 eHgokpuHHama oyHkyua Ha ocmeobaac-
mume, kocmma ydacmBa 8 peayrauuama Ha eHepaulHua memaboAu3zbm, Ha obmaHama
Ha MacmHama mbkaH, 8 uHcyauHoBama cekpeuua u uHcyauHoBama uyBcmBumearHocm,
Kakmo u 6 peayrayuama Ha pochamHama u kaayueBama xomeocmasa. Bcuuku me3u
hakmopu ca gupekmHo cBbp3aHu cbC cCbpgevHama ¢pyHkyua u 3gpalde.

Ocmeonopo3ama u cbpgeuHo cbgoBume 3aboaaBaHua ca yecmu npu Bv3pacmHu
Xopa u ca hpuemaHu 3a He3aBucumu, cBbp3aHu ¢ Bb3pacmma 3aboraBaHua. MHoO20 npo-
yuBaHua nokazBam, vye npu ocmeonopo3Hume pakmypu uma noBuweH puck om cobp-
geuyHocbgoBu 3aboaaBaHua. B 2orama 2pyna nocmmeHonay3aAHU >eHU HaAuduemo Ha
egHa uau noBeue BepmebparHu ppakmypu noBuwaBa yemupukpamHO pucka om 20Ae-
Mu kapguoBackyAaapHu uHuugeHmu (MuokapgeH uHgapkm, uHcyam, BHe3anHa cmbpm).
MogobHa Bpb3ka ce ycmaHoBaBa u npu muvxke. ObpamHOMoO, xopama CbC CbPgeyHOCH-
goBu 3aboanBaHua umam no-Bucok puck om ¢pakmypa Ha wulkama Ha begpeHama
Kocm u npewaAeHume. Tazu Bpb3ka mexkgy ocmeonopo3ama u cbpgevHocbgoBume 3a-
boaaBaHua ce 3ana3zBa u caeg Kopekuua 3a MHO200poUHU CcbnbmcmBawu gpakmopu
(Bv3pacm, meaecHo mez2ao, cbnbmemBawu 3aboaaBaHun, npuaazaHo AedeHue, HezamuB-
HU paKmopu Ha cmuaa Ha >kuBom kamo mioomioHonyweHe u obe3gBuxkBare). ToBa 2o-
Bopu, ue ocmeonopo3ama u cbpgeuHocbgoBume 3aboaaBaHua He ca HezaBucumu egHO
om gpyzo, cBbp3aHu ¢ Bb3pacmma 3aboaaBaHus.

CovgoBume kaauudukamu gba2o Bpeme ca npuemaHu 3a nacuBeH, gbAXKawu ce Ha
Bv3pacmma npouec, 6e3 cobwecmBeHo buorozuvecko 3HaveHue. Ceza e uzBecmHo, ye
KaAuuukayuama Ha apmepuume e akmuBeH, CUAHO pe2yAupaH NPOUEC U NPU KaAuugu-
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Kamu, cneyuaAHo 8 aopmama u KopoHapHuUmMe apmepuu uma Bucok puck om CcbpgeyHo-
cbgoBu 3aboaaBaHua u cvbpgeuHocbgoBa cmbpmHocm. Tazu Bpb3ka e gokazaHa 8 2oae-
MU KOXOPMU OM MbXKe U >KeHu kakmo 6 obwama nonyaayua, maka u npu XpoHU4YHO 6b0-
peyHo 3aboAaBaHe. Ta e nomBbpgeHa u om memaaHaausu. [Mpouecbm Ha cbgoBa Kaauu-
dpukayua BrkarouBa MHO200pOUHU (paKMOpPU - 2EHEMUYHU, XOPMOHU, UUMOKUHU, EH3UMU,
cBbp3aHu ¢ mpaHcnopma u memaboau3ma Ha kaayul u pochpamu. CogoBama Kaauudgu-
Kauua 3anouBa ¢ mpaHcgugepeHuyuayua Ha cbgoBume 2aagkomyckyaHu kKaemku 6 ocme-
obracmHu kaemku. CbgoBama kaayugpukayua € MHO20 NogobHa Ha KOCMHOMO POPMU-
paHe, C yyacmuemo Ha MHO20 obwu hakmopu.

EguH om me3u obwu pakmopu e Bumamur K. BumamuH K e kogpakmop 3a eH3umHa-
ma koHBepcua Ha ocmambuume Ha 2aymamuHoBama KuceAauHa Ha Bumamur K 3aBucu-
mume npomeuHu 6 2ama-kapbokcuzaymamuHoBa kuceauHa. Aobpe uzBecmHume Buma-
muH K 3aBucumu npomeuHu ca koazyarauuoHHume ¢pakmopu I, VII, IX, X, npomeuru C, S
u Z. Te ce npou3Bexxgam 8 uepHua gpob u akmuBupaHemo um cmaBa cbwo mam. Yep-
HogpobHomo kapbokcuaupaHe cmaBa ocHoBHO ¢ nomowma Ha Bumamun K1 (dpuroxu-
HOH), KOUMO uma pacmumeAeH npou3xog. Apyau BumamuH K 3aBucumu npomeuHu ce
cuHme3upam u akmuBupam u3zBbH vepHua gpob. Had-uzBecmHume om max ca ocmeo-
KaAUUH u mampukcHua Maa-npomeurd (MGP). OcmeokaauuH ce npou3Bexkga om ocmeob-
Aacmume, a MGP - 8 cbgoBume 2AagKOMyCKYyAHU KAemKU. TAXHOMO KapboKCuAupaHe e
u3zBvHuUepHogpobHO u cmaBa ocHoBHO ¢ yvyacmuemo Ha mMeHaxuHoH (BumamuH K2).
OO6uvalHama HuU guema e 6Ho2ama Ha PUAOXUHOH U begHa Ha MeHaxXUHOH.

NMocAregHuam Had-vyecmo e npogykm Ha dgepmeHmauun. Hald-gobpe npoyueHu ca

MEHAXUHOH 4 U meHaxuHoH 7. [TocaegHuam e npogykm Ha HakmepuasHa pepmeHmauun
U UMa 3Ha4YumeAHO No-gbAb2 noAy>kuBom.
KapbokcuaupaHuam ocmeokaAuuH ydacmBa 6 cmabuauzupaHemo Ha Xugpokcuanamu-
ma 6 kocmume. OcBeH moBa, ocmeokaauyuH e BaxkeH pe2zyramop Ha eHep2ulHUA Mmema-
6oAU3bBM U BbeaexugpamHama obmaHa. KapbokcuaupaHua MGP e eguH om ocHoBHume
uHxubumopu Ha u3zBvHcbgoBomo kaauudguuupaHe. Aedpuuumsdm Ha Bumamun K2 Bogu
go Hegocmamb4HO KapbokcuAupaHe Ha ocmeokaauuH u MGP, koemo e cBbp3aHo ¢ oc-
meonopo3a u cbgoBu Kaayugukamu. TakbB edpekm uma u AedeHuemo ¢ aHmazoHuUcCmu
Ha BumamuH K.

For soft bones, arteries hard and vitamin K2

Assoc. Prof. Stefan Krivoshiev
UMHAT ,Tsaritsa Joanna - ISUL" Sofia

According to our classic concepts, the role of bone in the body is limited to locomotor
function and the maintenance of calcium-phosphate homeostasis as a depot exchange of
these ions. We now know that by the endocrine function of osteoblasts, the bone is
involved in the regulation of energy metabolism, metabolism of adipose tissue in insulin
secretion and insulin sensitivity, as well as in the regulation of phosphate and calcium home-
ostasis. All these factors are directly related to cardiac function and health.

Osteoporosis and cardiovascular disease are common in older people and are accepted
as independent age-related diseases. Many studies indicate that people with osteoporotic
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fractures are at increased risk of cardiovascular disease. In the large group of post-
menopausal women presence of one or more vertebral fractures increases fourfold risk of
major cardiovascular events (myocardial infarction m, stroke, sudden death). Such a link is
established and in men. Conversely, people with cardiovascular disease have a higher risk
of fracture of the femoral neck and spine. This link between osteoporosis and cardiovascu-
lar disease remained after adjustment for multiple concomitant factors (age, body weight,
comorbidities, treatment modality, negativefactors of lifestyle such as smoking and physical
activity). This suggests that osteoporosis and cardiovascular disease are not independent of
each other age-related diseases.

Vascular calcifications have long taken for passive due to age process without significant
biological importance. It is now known that vascular calcification is active, highly regulated
process and calcification, particularly in the aorta and the coronary arteries are at high risk
of cardiovascular disease and cardiovascular mortality. This relationship has been demon-
strated in large cohorts of men and women in both the general population and chronic kid-
ney disease. It was confirmed by meta-analyzes. The process of vascular calcification
involves multiple factors - genetic, hormones, cytokines, enzymes associated with the trans-
port and metabolism of calcium and phosphates. Vascular calcification begins with transd-
iferentsiatsiya of vascular smooth muscle cells into osteoblast cells. Vascular calcification is
very similar to bone formation, featuring many common factors.

One of these factors is vitamin K. Vitamin K is a cofactor for the enzymatic conversion
of glutamic acid residues in vitamin K dependent protein in a gamma-carboxyglutamic acid.
Well-known vitamin K dependent proteins are coagulation factors I, VII, IX, X, proteins C,
S and Z. They are produced in the liver and activate them becomes also there. Hepatic car-
boxylation occurs primarily by means of vitamin K1 (phylloquinone) having a vegetable ori-
gin. Other vitamin K-dependent proteins were synthesized and activated outside the liver.
The best studied of them are osteocalcin and matrix Gla-protein (MGP). Osteocalcin is pro-
duced by osteoblasts and MGP -in vascular smooth muscle cells.

Their carboxylation is non-hepatic and occurs primarily involving menaquinone (vitamin
K2). Our usual diet is rich in phylloquinone and menaquinone poor. The latter is mostly a
product of fermentation. The best studied are menaquinone 4 and menaquinone 7. The lat-
ter is a product of bacterial fermentation and has a significantly longer half-life. Carboxylat-
ed osteocalcin is involved in the stabilization of hydroxyapatite in bone. Furthermore, osteo-
calcin is an important regulator of energy metabolism and carbohydrate metabolism. Car-
boxylated MGP is one of the main inhibitors of extravascular calcification. A deficiency of
vitamin K2 results in insufficient carboxylation of osteocalcin and MGP, which is associated
with osteoporosis and vascular calcification. Such an effect has the treatment with vitamin
K antagonists too.
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TpaguuyuoHHU U NOMEHUUAAHU MexaHu3Mu 3a Bpbska mexkgy
cbpgeyHocbgoBo 3abongaBane u ocmeonoposa
lpogp. Auna-Mapua bopucoBa

YHuBepcumemcka borHuya, MeguyuHcku yHuBepcumem, Cocpua

KaAauucuuupaHemo Ha amepockAepomuYyHUME NAakUu U KOCmHama muHepaAu3auus
ca npouecu ¢ MHO20 obwu Yepmu. KaauuduuupaHemo Ha apmepuasHUMe CMeHU He e
nacuBeH npouec Ha npeuunumayua Ha KaAyud u ¢gocgop, a Bucoko opaaHu3upaH nNpo-
Uec pe2yaupaH No mMexaHu3mume Ha KoCmHama mMuHepaau3auua. MHO200poUHU namo-
pu3zuOAO2UYHU MexaHu3mu ca omzoBopHu 3a Bpb3zkama mexkgy CC3 u ocmeonoposa.

TpaguyuoHHu puckoBu ¢pakmopu 3a cbpgeuyHocbgoBo 3aborabBane (CC3)

1. HenpomeHauBu puckoBu hakmopu - gpamuaHocm, noa, Bb3pacm

2. MNpomeHauBu puckoBu cpakmopu - XxunepmoHus, MioMIHONYweHe, u3uyecka
HeakmuBHocm, gucaunugemus, HezgpaBocaoBHo xpaHeHe, 3amabcmaBare, guabem, aa-
KOXOAU3bM

3. HoBu puckoBu gpakmopu, cBbp3aHu cbe cbgoBomo 3gpabe - gebeauHa Ha uHmMu-
Ma megua Ha kapomugume, pubpurozeH, C-peakmuBeH NPOMeEUH, XOMOUUCMEUH ...

TpaguyuoHHu puckoBu (pakmopu 3a ocmeonopo3a

1. HenpomeHauBu puckoBu cgpakmopu - noa, Bb3pacm, dppakmypu careg 40 2. 8b3-
pacm, pamuAHOCM 3a 0OCMEeOoNopo3a, gemeHuuA

2. MpomeHauBu puckoBu gpakmopu - Hucbk BMI, agekBameH xpaHumeaeH npuem Ha
KaAuul u Bumamun D, cpuzuuecka HeakmuBHocm, AekapcmBa (kopmukocmepougu), ec-
mpo2eHeH gegouuum, MIOMIOHONYWEHE, aAKOXOAU3bM, paHHa MeHonay3a
Ob6wume mpaguyuoHHu puckoBu gpakmopu He mo2am ga obacHam me3u Bpb3Ku.

CowecmByBam u nomeHyuaAHu mexaHu3zmu 3a Bpw3ka mexxgy CC3 u ocmeonopo3a:

1 Ha kAembuHO U MOAekyAHO HUBO uma obwu vepmu 6 npomuyaHemo Ha cbgoBa-
ma KaAuudgukauyua u 8 kocmHomo opmupate.

2. XpoHuuHomo Bb3naseHue uzpae poaa u npu géeme cbcmoaHus

3. Cekc-xopmoHUMe 3acazam Kocmma u cbgoBama cmeHa

4. CepymHU AUNnuUgu - MHO20 gobpe npoyueH puckoB ¢pakmop 3a amepockaepo3a, HO
moU yyacmBa u npu popmupaHemo Ha ocmeonopo3ama.

5. Nitric oxide (NO) - cbgoBuam moHyc ce noggbprka om HenpekbcHamo 0cB0o060-
geHue Ha maaku koauvecmBa NO, 2eHepupaH om L-arginine upe3 NO synthase isoen-
zymes. VMima mpu Buga - eHgomeaeH (eNOS), uHgyuupan (iNOS), HepBen (NNOS). B
kocmma ca g6a om max - eNOS - 8 OB-aunHua u iNOS - 8 OB u OC-auHuu.

Pa3zAauku mexgy mbxke, npe u nocmmeHonay3aAHU >KeHU

Mubkeme 6 cpaBHeHue ¢ >xeHume 3-4 nbmu no-Yecmo umam amepockaepo3a. C Han-
pegBare Ha Bb3pacmma cbomHoweHuemo HamaraBa u cmaBa 2 nbmu no-yecmo npu
65/69-20guwHumMe, a npu 85-2oguwHume e Beuve 1:1. MiHyugeHmume om CC3 3auecma-
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Bam npu >keHume caeg meHonay3a. Mbxkeme go 45 2. umam no-Bucoko KpbBHO Harnza-
He om >XeHume, a caeg ma3u Bb3pacm - keHume. MbXKeme umam Nno-20AAMa Yecmoma
Ha KOpOHapHa CbpgeyHa GoAecm, a >KeHume - Ha XpOHUYHa CbpgeyHa Hegocmamwby-
Hocm. CMbpmHOCMmMa om cbpgeydeH uHgapkm e no-Bucoka npu xxeHume 6 cpaBeHue ¢
mbxkeme (Bb3morkHama npuduHa e, ve kxeHume 6 no-HanpegHara Bb3pacm noaydvaBam
cbpgeyeH uHgakm).

Ocmeonopo3ama 3acaza Bcaka mpema »keHa cpewy Bceku ocmu mbxK. 30% om beg-
peHume pakmypu ca Npu Mb>Ke, HO me ymupam gBa nbmu no-uecmo om >KeHume npe3
nbpBama 2oguHa creg ma3u ppakmypa.

s for the link between
rosis

We compare the traditional risk factors and patient profiles leading to cardiovascular
disease and osteoporosis. We discuss the interrelationships between risk factors and com-
mon pathophysiological mechanisms for cardiovascular disease and osteoporosis. We eval-
uate the increasing evidence that supports an association between these disabling condi-
tions. We reveal that vascular health appears to have a strong effect on skeletal health, and
vice versa. We highlight the importance of addressing the risk benefit of preventative inter-
ventions in both conditions. We discuss how both sexes are affected by these chronic con-
ditions and the importance of considering the unique risk of the individual.
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