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CabuHa 3axapueBa

Hayaromo

Roger Guillemin (Poxxe TuameH) e pogeH 6 AuxkoH, cmoAuuyama Ha obracmma
bypayHgua, Mparuug, Ha 11 aHyapu 1924 2. MNoayuaBa H6akaraBbpcka cmeneH om
YHuBepcumema Ha bypayHgua npe3 1942 2. 3anucBa meguuuHa 8 MeguuuHckua ga-
kyamem 6 AuxkoH npe3 1943 2. foguHa no-kbcHO [uameH ce npemecmBa 6 AuoH, 3a
ga 3aBbpwu obyveHuemo cu u ga 3anovHe Aekapcka npakmuka. HaBbpwBa nbaHo-
Aemue B kpaa Ha Bmopama c8emoBHa BolHa u 3a kpamko e yacm om HeAe2aAHOMO
gBuskeHue. M3npamen e 68 3aBog 3a 6oenpunacu 8 pamkume Ha NPUHYgUMEAHUA UU-
BuaeH mpyg. baza om 3aB6oga, kamo Ha nponyckameaeH nyHkm 6Au30 go LlBeduya-
pua nomaza Ha xopa, bazawu om BolHama. 3aBbpwBa meguuuHa 8 YHuBepcumema
B8 AuoH npe3 1949 2. Pabomu kamo ceAcku Aekap 8 maakama obwuHa Saint-Seine-
I'Abbaye 8 bypayHgua. Hamupaa pabomama cu 3a ygoBaemBopaBawa, Ho uHmMeaek-
muyaAHo oz2paHuvaBawa, ombeaazBalku, ye ,6 oHe3u gHU MOXKex ga ce 2puxka 3a
Bcuukume cu nauueHmu ¢ mpu peuenmu, BkatouumeAHo acnupuH”.

[uAMeH e cuaHo 3auHmepecyBaH om u3caegBaHuama Ha yH2apcko-KaHagcKuA eH-
gokpuHonro2 XaHc Ceaue Bbpxy peakuuama Ha maaomo Ha cmpec. Ceaue npbB no-
ka3Ba, ye MO3bKbM U Xunogu3zHama »Ae3a KOHmMpoAupam masu peakuyua u onucBa
cucmemama Ha Xunomaamo-Xxunogu3Ho-HagbbbpeyHama oc, Ype3 Koamo maromo
ce cnpaBa cbc cmpeca. [uameH uma >keaaHue ga Hanuwe gucepmauua 8bpxy pabdo-
ma, koamo BkatouBa nabopamopHu uzcaegBaHua Ha xopmoHu. pegu3BukameacmBo
npeg >keraHuemo my ga npoBexkga uzcaegBaHua e buaa Auncama Ha gocmbn go Aa-
6opamopus. ,B AuxkoH Hamawe HukakBa nabopamopus, ocBeH 3a 2pyba aHamomua”.

TpygHuam nsm Kem HayyHume ujcaegbaHua

Ouwe B HauaromMoO Ha Aekapckama cu kapuepa luameH npoaBaBa uHmepec u Kbm
gpy2 Bbnpoc, obekm Ha guckycua B8 HayuHume cpegu. Aonyckaro ce e, ye MO3b-
Kbm ynpaxkHaBa koHmpoa Bbpxy ocBoborkgaBaHemo Ha Xxunogu3zHuMe XOPMOHU,
Ho ecmecmBomo Ha mMo3u KOHMPoA ocmaBa npegnoAazaemo, a He goka3zaHo. Cno-
peg obwonpuemama KoHuenuus, KOHMpoAbm ce ocbwecmBaBa gupekmHo upe3
HeBpoHumMe, HO NO-KbLCHO Ce AaHcupa xunome3zama 3a HeBpoxymopareH KOHMPOA.
Tazu ugea, gamupawa om 30-me 20guHU Ha MuHaAuAa Bek, e NO-NbAHO POPMYAUpPaHa
npe3 40-me 20guHU om GpumaHckua puzuoroz Axkeppu Xapuc, yuumo uzcaegBaHua
Bbpxy >kuBomHu nokazBam, ye enekmpuyeckama cmumyaauua Ha Xunomaaamyca, a
He Ha xunodpu3zama, moxxe ga npegu3zBuka oByaauusa. Bonpeku moBa, ekchepumen-
maaHomo goka3BaHe Ha cbwecmByBaHemo Ha xymopaaHu pakmopu, npouzBegeHu
Oom Xxunomasamyca u gocmuzawu go NpegHuA gaa Ha Xxunou3zama npe3 NopmaaHa-
ma cbgoBa cucmema, Kakmo npegnoaaza Xapuc, ocmaBa u3kAlUYUMEAHO MPYGHO.
luameH cmaBa npuBbp>keHuk Ha HeBpoxymopaaHama xunomes3a u bua ybegeH, ye
npou3zBegeHume om xunomaaamyca XOpMOHU ca nenmugu. TpabBaro e ga uzmuHe
noBeue om gecemuaemue, 3a ga gokaxke moBa mBuvpgeHue!
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Npu nocewgeHue Ha XaHc Ceaue 6 INMapux, HembpneauBuam u ambuuuoszeH ua-
MeH npegnpuema nbmyBaHe, 3a ga Yye Aekuyuama my u ga becegBa c Hezo. Ceaue
npuema moArbama My ga npekapa egHa 2oguHa 6 HezoBama Arabopamopusa 6 YHuBep-
cumema B8 MoHpeaa, KaHaga. Hakoako meceua no-kbcHo, fuameH nuwe: ,[lTocmbnux
8 HoBocb3zgageHua MIHcmumym no ekchepumeHmManHa meguuuHa u xupypaua Ha Ce-
Aue B YHuBepcumema Ha MoHpeaa”. 3anouBa paboma Bbpxy 4-20guwieH npoekm u
npe3 1953 2. 3awumaBa gokmopcka cmeneH NO (Pu3zUOAO2UA U eKChepumeHmaAHa
€HgOKPUHOAO2UA Ha mema ,/IHgyuupaHa xunepmoHuUa om ge30KCUKOPMUKOCMEpPOH
(DOCA) npu HedbpekmomupaHu nAbxoBe, noggbp>kaHu »kuBu om guaauza”.

Mo Bpeme Ha npecmoa cu B KaHaga, fTuameH ce cpewa ¢ Axedpu Xapuc, Koe-
mo Bpbwa nbpBoHavaaHUa My uHmMepec Kbm HeBpoxymopasHama xunomesa, cno-
peg KoAmo npegHuUAm gaA Ha xunodpu3ama ce pe2yaupa om ,XymopasHu“ pakmopu,
mpaHcnopmupaHu om XxunomaAamyca npe3 nopmasHama cbgoBa cucmema. Bounpe-
Ku npogykmuBHomo cbmpygHuvecmBo cbc Ceaue, KoHmakmbm ¢ Axkedppu Xapuc
8 Kanaga opopma nbma Ha [uameH kbm caegBawume my HayuHu mbpceHua. Caeg
Kamo Hanycka aAabopamopusama Ha CeAue, mol e Ha3Ha4YeH 3a acucmeHm npogpecop
no dgouzuonozua 8 MeguuuHckua Koaex Ha YHuBepcumema belabp 6 XiocmbH, Tek-

cac, kbgemo ocmafBa go 1970 e.

bumkama 3a gokaz6ane Ha coujecmBybBarnemo Ha
xunomaramuyHume ocboboxgabawu ¢gpakmopu

B YHuBepcumema belabp ycuauama Ha [uameH ce HacouBam gupekmHO Kbm
gokazBaHe Ha xunome3ama Ha Xapuc. ObcebeH om HeBpoxymoparHama meopus, C
pagko ycbpgue u HeBepoamHa ynopumocm, fuameH u3zcaegBa B3aumogetcmBuama
MEXJy XUNou3HUME XOPMOHU U MO3bKa U MEXaHU3MUME, Ype3 KoumMo me3u XOPMo-
HU KOHMpPOoAUpam ocHOBHU pyHKUUU Kamo pacmexx, Bb3npouzBogcmBo u cnpaBane
cbe cmpeca. [TopBoHavaaHama My ueA e ga onpegeAau cmpykmypama Ha HapedeHun
om Hez2o kopmukomponuH-ocBoboykgaBaw, gpakmop (KOD) - xunomasamuyHuam
XOPMOH, Kolmo cmumyaupa ocBoborkgaBaHemo om npegHua gaa Ha Xunodpu3zama
Ha agpeHokopmukomponeH xopmoH (AKTX) - ocHoBeH XOpMOH, onpegeAaw, omao-
Bopa kbm cmpec, onucad om Ceaue. B cpegama Ha 50-me 20guHuU Ha MuHaAua Bek
[UAMEH NpoeKkMuUpa U3KAIOYUMEAHO Opu2UHAAEH eKchepumeHm, KoUmo makap u eae-
MeHMmapeH kamo u3nbAHeHue, npegcmabaaBa HoBa cmpameaua. Tol kyamuBupa eg-
HoBpemeHHO XunomaaamuyHu U Xunogu3Hu KAemku u 3abeaa3Ba, ye koczamo gBama
Buga mbkaHu ocmaHam B 6AU3bK KOHMakKmM, XunomaAamudyHume KAemku npousBex-
gam BewecmBo, koemo cmumyaupa ocBoboxkgaBaHemo Ha AKTX om kaemkume Ha
xunogu3ama. Kozamo gBeme kaembuHU nonyaauuu ca pazgeaeHu, ocBoborkgaBaHe-
mo Ha AKTX cnupa. [uAMeH cmuza go A02UYHOMO 3aKAIOUEHUE, Ye Xunomasamycbm
npou3Berkga cueHaAu, KOUMO ca XyMmopaAHu, a He HeBpOoHHU, MbU Kamo me moz2am

Endocrinologia vol. XXIX N24/2024




Sabina Zacharieva

ga geicmBam Bbpxy kKAemKkume Ha xunogu3ama camo npu kyamuBupare B cpega.
To3u ekcnepumeHm e YCAOXKHEH gonbAHUMEAHO om pakma, ye no moBa Bpeme Hama
aHaAumuueH memog 3a uzmepBaHe Ha AKTX, kakmo u Ha KopmukocmepoH. Hanpegb-
Kbm KbM peaAu3upaHe Ha ma3u ueA e 6aBeH, nopagu koemo fuameH HacouBa BHuma-
HUEMO CU KbM gpyau npegnorazaemu ocBoborkgaBawu pakmopu.

l[uameH npogbaxkaBa bumkama 3a goka3zBaHe Ha ,xymopasHama” xunome3a 6
ammocaepa Ha WUPOKO paznpocmpaHeH CKENMUUU3bM, YeCMO cmuz2aw, go OMKpPO-
BeHa noguepaBka om cmpaHa Ha HezoBume onoHeHmu. foAemu mMpygHOCMuU cpewa
U N0 OMHOoWeHUe Ha (puHaHcupaHemo Ha mas3u getHocm. Mawabbm Ha HezoBume
ycuaus 3a npevucmBare cbe cbwecmByBawama xpomamozpadcka mexHuka 6 kpas
Ha 50-me u 60-me 20guHuU Ha MuHaAua Bek e o2pomeH. OcBoborkgaBawume dpakmo-
pu ca KbCcu nenmugHu Bepuau om amuHoKuceAuHu, npucbecmBauwu 6 maaku KoAuve-
cmBa 6 xunomanamyca. Hapeg ¢ ¢akma, ye camuam xunomaaamyc e maska dacm
om mo3bKa, [luameH ocb3HaBa, e npu HaauyHama memogoAo2uA We ca Heobxogumu
MHO20 20AemMu KoAuvecmBa xunomasamuvHa mbkaH 3a u3BAudyaHe u OUOXUMUYHO
Xapakmepu3upaHe Ha XunomemuyHume XymopaAHU hakmopu.

Poxxe TuameH ce 3aBpbwa 6v6 DpaHuua npe3 1960 2. u cmaBa npodecop no
eHgokpuHoAoz2ua B8 Koaexx gbo Dparc B IMNapux, kbgemo padbomu go 1963 2. BuB
(DpaHuua moul 3anouBa ga cbbupa 0Buyu xunomaramycu, kamo 6 npogbAaxeHue Ha
MpU 20gUHU Ca HamMpynhaHu nem muAuoHa pazmeHma 3a u3zcaegBaHe. Ao Kpaa Ha
60-me 2oguHu 6poam Ha oBuyume xunomasamycu, gocmaBeHu om MHO20 KAAHHUUU
8 Tekcac gocmuza 6Au30 500 000. M3npawa equH om yyeHuuume cu, Yalau Belia ga
06yuu pabomHuuume B kKAaHHUUAMa Kak ga omgeAam Xunomaamycu.

3a cenapupaHe u obpabomka Ha 20Aemu kKoaudecmBa mbKaHu ca buau Heobxogu-
mu HoBu xpomamoezpadpcku mexHuku. MI3noazBanu ca 3-mempoBu xpomamozpadpcku
KOAOHU, KOUMO gocmuzaAu go maBaHa Ha Aabopamopuama. TexHuKbm, KoUumo u3-
AuBaA xunomaramuyeH ekcmpakm 8 2opHama yacm Ha KoAoHama, mpabBaro ga Ko-
MUHUKUpa ¢ mo3u, omzoBapaw, 3a cbbupaHemo Ha omnagbuyHume Bogu ype3 pbUHU
npuemHo-npegaBameau (yoku-moku)! EguH komnaekm KOAOHU BUA NbAHEH ¢ HoBama
cmona Sephadex, npouzBegeHa om GuomexHoroz2uvHama komnaHua Pharmacia, 6a3u-
paHa 6 Cmokxoam npe3 1959 2. 3agauama e obe3zcbpuumenHa, a Aabopamopuama
nepuoguyHoO e pazmpucaHa om cayxoBe, vye KoHKypeHmume ca ycnewHu 6 cobcm-
BeHomo cu mbpceHe. YaeHoBeme Ha aabopamopuama Ha fuameH pabomam noumu
24 vaca 6 geHoHowuemo, 7 gHu B8 cegmuuama u Bcuyku onumu ga paznosazam C
maako cBobogHo Bpeme ca ocyemeHu om HanomHAHUA, Ye ,mpabBa ga cneveaum
moBa cbcmeszaHue!”
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Mpe3 1969 2. TuameH ycnaBa ga uzoaupa nbpBua om npegnoaazaemume ocBo-
boxkgaBawu gakmopu, HapeyeH mupeomponuH ocBoboxxgaBaw, cpakmop (TOD),
cmumyaupaw, pyHkuuama Ha wumoBugHama xae3a. MHmepecHo e, yue TOD ce
oka3Ba npocm mpunenmug, 2eHepupaH vpe3 obpabomka Ha 20Aam npomeuHoB npe-
Kypcop. 3a cb>kareHue Ha luameH, buBwuam my compygHuk AHgpto LLlaau u ekunbm
my 6 Hio OpauvHc ycnaBam ga npeducmam TO® u ga onpegearam HezoBama amuHO-
KUuCeAuHHa nocaegoBameAaHocm NpubAU3UMEAHO NO egHO U Cbwo Bpeme € ekuna Ha
luameH. LLlaau uznpeBapBa luameH u ¢ nybaukyBanemo Ha cmpykmypama Ha FOQ,
cbecmoaw, ce om 10 amuHokuceAuHu. Mo ma3u npuvuHa HobeaoBama Hazpaga ce
cnogeaa om gBamama uzcaegoBamenu - Poxe TuameH u AHgpio LLlaau.

[Mpe3 1969 2. AckoHac CoAk npegaaza Ha [uameH ga cb3gage Aabopamopus no
HeBpoeHgokpuHoArozua B8 ocHoBaHua om Hezo MHcmumym Coak 3a BuoAO2UYHU U3-
caegBaHua 8 KaaudopHulckua yHuBepcumem 6 Aa Xosa, kBapmaa Ha CaH Auezo.
[uAMeH ce npucbeguHaBa 3aegHo ¢ ekuna cu kKbm MiHcmumyma Coak npe3 1970 e.
Pabomu kamo nocmoaHeH CbMpygHUK U npogpecop-uzcregoBamea go neHcuoHupa-
Hemo cu npe3 1989 2. INo-kbcHo e u3bpaH 3a BpemeHeH npe3zugeHm Ha VIHcmumyma
Coak om okmomBpu 2007 2. go gpeBpyapu 2009 2. Ycnexvbm ¢ uzoaupaHemo Ha TOD
e nocaegBaH om ugeHmudpuuupaHemo Ha Bmopu nenmug, HapeyeH 20HagoOMPONUH
ocBoboxgaBaw, cpakmop (MOD), kolmo cmumyaupa cekpeuuama Ha AYymeuHu3u-
paw, XopmoH (AX) u poaukyrocmumyaupaw, xopmoH (MDCX). MNMo-kbcHO 2pynama Ha
[UAMEH Xapakmepu3upa comamocmamuH, (koimo uHxubupa ocBoboxkgaBaHemo Ha
pacmexeH XOpMOH) u comamomponuH ocBoboykgaBaw, pakmop (kollmo cmumyau-
pa ocBoboxxgaBaHemo Ha pacmeXXHUA XOPMOH).

3a cBoume omkpumusa Bbpxy npou3zBogcmBomo Ha nenmugHuU XOpMOoHU B MO3b-
ka luameH noayuyaBa HoberoBama Hazpaga 3a puzuorozua u meguyuHa npe3 1977 2.
cbBmecmHo ¢ AHgpio LLlaau u Po3aauH Saoy (nocregHama pazpabomuaa paguoumy-
HOAO2UYHUA Memog 3a uzmepBaHe Ha XOpmoHU, npucbcmBawu 6 MUHUMAAHU KOH-
ueHmpauuu).

MpuHocume Ha [uameH ce npuemam 3a peBoatouua 8 HeBpoeHgokpuHoAo2UaAMa.
Tesu omkpumua omBapam nbma kbm HOBO pazbupaHe Ha mexaHu3mume, KOUMO
KOHMpoAupam ¢pyHKUUamMa Ha xunoguzama u kbm HoB nogxog B reueHuemo Ha 3a-
b6oaaBaHua kKamo npexkgeBpemeHeH nybepmem, mymopu Ha Xunoduiama, mymopu
Ha NaHKpeaca, eHgomempuo3a U pak Ha npocmamama.

[uameH He ycnaBa ga u3zoAaupa u xapakmepuzupa buoxumudHo KOD, HezoBama
nbpBoHavaaHa uea om 50-me 2oguHu Ha muHaaua Bek. CuaHO HecmabuAeH, mo3u
¢pakmop ocmaBa HeyroBum u uzuckBaw, mexHuvecku mpygHu aHaAu3u 3a NPocAegs-
BaHe Ha uzoaupaHemo my. [Npe3 1981 2. ekun om uHcmumyma Coak, pbkoBogeH om
amepuKkaHckua eHgokpuHoAaoe2 Yalau Bela, yueHuk Ha [uameH, ycnaBa ga npeducmu
u cekBeHupa KOO.

Endocrinologia vol. XXIX Ne4/2024




CabuHa 3axapueBa

lMpu3zHaHua, Hazpagu

B gonbaHeHue kbm HobeaoBama Hazpaga 3a 1977 2., [uAMeH e HOcumea Ha 20-
Aam 6pol npu3HaHua 3a pabomama cu. Te BkaouBam mexkgyHapogHama Hazpaga
Gairdner, Haezpagama Dickson, Haepagama Passano, Hazpagama Lasker u HauuoHaa-
HUA MegaA 3a Hayka Ha npe3ugeHma, BpbyueH my om moezaBawHua npe3ugeHm Axu-
mu Kapmup.

Mpe3 1973 2. pogHama DpaHuua 20 HazpaxkgaBa ¢ OpgeHa Ha peHcKkua no-
yemeH Ae2UOH, Hal-Bucokuam opgeH 3a 3acayau 8 cmpaHama, 3a NpuHOCa My Kbm
Haykama u 3gpaBeona3Banemo. Cbowo maka uma hnoyemHu goKmopcku cmeneHu om
YHuBepcumema 8 Pouecmbp u YHuBepcumema 6 Yukazo. [luameH e uzbpaH 3a uaeH
Ha HauuoHanHama akagemusa Ha Haykume (1974 2.) u Ha AmepukaHCKkama akagemus
Ha uzkycmBama u Haykume (1976 2.).

MBEEC
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28,
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Bonpeku 2onemume cu nocmuxkeHus, fTuameH BuHazu uzmbkBa npuHoca Ha Xo-
pama, koumo ca pabomuau 3aegHo c Hezo. ,/Imax HeBepoamHama npuBuareaus ga
paboma ¢ npekpacHU CbMpPygHUUU, HAKOU MHO20 no-3Haewu B cobcmBeHama cu
obracm om meH, BCuYKU NAHU € eHMYCua3bm U CnogeAawu obwama emuka Ha Ha-
ykama“, nuwe mou, gokamo npaBu ougHka Ha hocmuz2Hamomo npu noayvaBaHemo
Ha HobeaoBa Hazpaga.

,Po>xe BuHazu e bua AudHO BgbxHOBeHue”, kazBa npogecop pea Aemke, 2raBeH
HayuyeH gupekmop Ha MHcmumyma Coak. HezoBomo alobonumcmBo ga pa3bepe
MO3bUYHama peayaauua Ha xunoguiama goBege go omkpumun, koumo noBaunxa Ha
>kuBoma Ha muAuoHu. EgHa om cbmpygHuukume my nuwe: , Tol He no3B6oAu HukakBo
npekbcBaHe Ha pabomama, koamo bewe uea Ha >kuBoma my. ToBa bewe munuyHu-
am [uAMeH - WOM pewu ga npegnpueme Hewo, HAMA CUAQ, KOAMO ga 20 cnpe. Tou
u3zuckBawe abcoatomHa omgageHocm u yBauvawe c audeH npumep. OuakBawe, ye
BuHazu, ko2zamo cmemHe 3a Heobxogumo, we ce omkaxkem om Bcuyko, Koemo Hu
3aHumaBa u3zBbH Aabopamopuama, u we ce noaBum Ha paboma. MNoBeue om eguH
Nbm Mol Hacmosa KoAezama, kolmo bewe Ha noyuBka, ga ce BbpHe, 3awomo ce
paznpocmpaHu CAYX, ve Hakol ce gobAauxkaBa go ycnewHomo xapakmepus3upaHe Ha
HoB xunomanamuueH pakmop. NMocmoaHHuam cmpec om Bb3MOXHU Heycnexu, UAU
owe no-Aowo, om moBa ga 6vbgew uznpeBapeH om koaeza, npegu3zBuka 3HaYUMeEA-
HU 3gpaBocroBHU npobaemu, koumo uzmbuBaxa [uameH ¢ 2oguHu”.

Aokamo e 8 MilHcmumyma belabp 8 XiocmbH, [uAMeH e MeHMOpP Ha MHO20 Ob-
gewu Augepu 8 obracmma Ha eHgoKpuHoAO2UAMA U MeguuuHcKume u3caegBaHus,
Bratouumearo Kamput u XKan PuBue, kakmo u Yatau Bela. Bcuuku me we 20 nocaeg-
Bam 8 MiHcmumyma Coak npe3 1970 2., we cmaHam npoecopu u we NpogbAKam
pabomama no ugeHmuguuupaHemo Ha ocBoborkgaBawume XopmoHuU.

Koeamo aabopamopuama 6 MHcmumyma Coak e omkpuma, uznoa3zBaHemo Ha
KomniombpHa mexHuka e 8 HayareH cmagul, Ho TuameH Beue ocb3HaBa, ue croX-
HUMe cmamucmuyecku memogu ca abcoatomHo u3zuckBaHe 3a npaBuaHama obpa-
6omka Ha cAOXHU gaHHu. CompygHuuyume My cnogeaam - ,Bcuuku mpabBawe ga
XOgUM Ha ypouu NO cmamucmuka u mou Hae KOMNIOMbPEH cheyuaAucm, Koumo ga
HU NoMo2He ga pazpabomum u BHegpum cmamucmuvecku Npozpamu’”.

Huwo uygHo, ye npogecop Pocmu leligxk om aabopamopuama no 2eHemuka Ha
MiHcmumyma Coak onucBa [uameH kamo ,ynopum Bu3uoHep”.

felgk ka3Ba: ,lMpoekmbm Gewe YacmMuyHO puHaHcupaH om HauuoHaAHua 3gpa-
Ben uHcmumym Ha CALLL (NIH). B eguH momeHm umawe cpewa ¢ npegcmaBumeau
Ha NIH, 3a ga ce pewu gaau pabomama mpabtBa ga npogbAaXKu. 3a wacmue, NOAYYU
ce pa3peweHue 3a npogbaxKeHue, a NIH puHaHCcupawe npoekma gopu npe3 nepu-
ogume, Ko2amo Hanpegbkbm bewe marbk”. B pe3yamam Ha obpabomkama Ha oe-
pomHua 6pol oBuu xunomaaamycu, fluameH uzoaupa camo 1T mg TOO.
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Sabina Zacharieva

,Poxke bewe MHO20 KOHKYypeHmeH yueH”, kazBa npoecop PoHarg EBbHC, gupek-
mop Ha Aabopamopuama 3a 2eHHa ekcnpecua Ha MiHcmumyma Coak. OcHoBHuam
KoOHKypeHm Ha [uameH, buoxumukbm AHgpto Lllaau, koimo e pabomua Bbpxy oc-
BoboykgaBawume gakmopu 3a cBoama gokmopcka cmeneH, ce npucbeguHaBa 3a
nocmgokmopcka paboma kbm ekuna Ha lfuameH 8 YHuBepcumema belabp npe3 1957
2. ABamama umam cxogHU uHmepecu u cbBmecmHo pabomam Bbpxy omkpuBaHemo
U U30AUPAHEMO Ha XunomaAamuuyHume XopmoHu. Pabomeutku Bbpxy 0Byu xunoma-
Aamycu, fTuameH ocb3HaBa, ye e nogueHua mawaba Ha 3agayama cu. ,Poxe cmama-
we, ye we MuHam ¢ maabk bpod oBuu xunomaaamycu, moxke 6u 40 uau 50“, ka3zBa 6
obwupHo uHmepBio npodp. Mpeza Aemke. 3caegBaHemo B kpalHa cmemka u3zuckBa
noBeue om 250 000 oBuu xunomaramycu. luameH uznpawa AHgpio Llaau 6 LLIBeuus,
3a ga ocua2ypu 20Aaama yacm om cBemoBHume gocmaBku Ha Sephadex 3a koanoHume
3a npeyucmBane. CoBmecmuama paboma c LLlaau npogbarkaBa HAKOAKO 20gUHU, HO
8 kpalHa cmemka ce pa3naga. LLlaau ce gpa3zHu om pbkoBogcmBomo Ha TuameH,
2Aegalku Ha 2oguHume cu B8 XiocmbH kamo Ha 6opba, 8 koamo mol u fluameH umam
,MHO20 20p4uBa, HenpuamHa Bpb3ka”. LLlaau cb3gaBa cBoa cobcmBeHa KoHKypeHm-
Ha u3caegoBamencka getHocm 6 yHuBepcumema TyaelH 68 Hio OpaubHc. TuAmeH u
[Llaau ocmaBam koHkypeHmu noBeue om gBe gecemuaemus, Kamo masu cumyauua
He ce npomeHa om cnogeaeHama HobeaoBa Hazpaga.

Bepoamto noBauax om ppeHckomo cu Bb3numarue u obpazoBarue, fluameH ce
omgaBa Ha pa3zAudHU uHmMeAekmyaAHu 3aHumaHua. OcBeH bpuaaHmeH u uHoBamu-
BeH yueH, fTuameH e u xygoxkHuk. Tol e 3anareH KOAEKUUOHep Ha (ppeHCKU U amepu-
KaHCKU KapmuHU U CKYANMYpU, KaKmo U Ha nanyacka u npegkoaymboBa kepamuka.
MHoz20 om cbbpaHume npou3BegeHua pecmaBpupa camocmoameaHo. PaznoAazadku
C KomniombpHa mexHuka, luameH pewaBa ga Haco4Yu apmuUCMUYHUA CU UM KbM gU-
3aliHa Ha NAakamu, € ueA pekaamupaHe Ha cBoume Aekuuu. Ta3u ugea e HaAYaAOMOo Ha
HapeyeHuUA NO-KbCHO oM Hez20 ,abcmpakmeH umnpecuoHu3zbm”. HezoBume kpacuBu
uuppoBu kKapmuHu ckopo caeg moBa ca uzaoxkeHu 8 npegcmaBumeaHu 2arepuu.
[UAMEH CbWO Maka opz2aHu3upa u3AoKbu Ha cBoemo uzkycmBo B compygHuyecm-
8o ¢ mecmuu yHuBepcumemu 68 CveguHeHume wamu, kamo gapaBa 2oAama yacm
Oom npuxogume om npogaxxbume Ha cMygeHmMCcKu op2aHu3auuu.

MbpBoHauaaHama koHuenuua Ha AxkoHac COAK 3a uHCmumyma, Kolmo OCHO-
BaBa, e ga bbge cpeguwie, Kbgemo Haykama, purocouama u uzkycmBomo we ce
caream. Ml gHec mozam ga ce Bugam yepHU gbCKu, cmpame2udecku pa3noAoXKeHu om
gBeme cmparu Ha gBopa Ha uHcmumyma, kbgemo COAK e npegnoAazana, ye akage-
muuume we ce cbbupam, 3a ga uzeomBam u cnogeaam HoBu ugeu. [MaaHbm My He
buBa ocvbwecmBeH, Ho moBa He HakbpHAaBa craBama Ha MHcmumyma CoAk kamo
egHa om Hal-npecmuykHUMe uHCMumMyuuu 3a buoro2uyHu u3zcaegBaHua 8 cBema.
luameH pewaBa ga npepa3zaaega nbpBoHavarHama ugea Ha COAK U ga Hacbpuu op-
2aHU3UpaHeMOo Ha pa3AudHU XygoxkecmBeHu u3A0XK0Ou, BKAIOUUMEAHO C KapMUHU Ha
(DpaHcoas XKuao (napmHbop u malika Ha gBeme geua Ha [Nabao Mukaco, No-KbCHO
Bmopa cbnpyza Ha AykoHac CoAk).

KuBomovm Ha luameH e uznvaHeH ¢ uzkycmBo u myzuka. [NMoggvprka 6AU3KU om-
HoweHua ¢ xygoxkHuuume (MpaHcoas Xuao u Huku gbo Cen Daa. Tol e ueHUmMeA Ha
BunHama om bypayHgua, kamo no Bpeme Ha maHgama My Kamo npe3ugeHm Ha WH-
cmumyma Coak npe3 2007-2009 2. ce cepBupa 6aro BuHo Ha obegHume cpewu Ha
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npenogaBameaume. LleHu Bpb3kume cu cbe cemelicmBomo, cmygeHmume, gokmo-
paHmume, Kore2ume u npuameAaume u ocmaBa HezabpaBum cnomeH y Bcuuku max.

Mpe3 2013 2., luameH pa3zcbkgaBa Bbpxy Kapuepama cu: ,Bcaka egHa om me3u
MOAEKUYAU, KOUMO U30AUpPAXMe C MHO20 mMpygHOCMU npe3 20guHume, 8 momeHma ce
uznoazBam 6 cvBpemeHHama meguuuHa B opu2uHaaHama nocaegoBameAHOCM, UAU
Kamo aHaAo3u... B KpalHa cmemka mucan, ye ce cnpaBuxme u uznoa3zBaxme gobpe
napume Ha NIH”. Koezamo npe3 cenmemBpu 2017 2. e nonumax 68 unmepBio 3a La
Jolla Light kakBa e purococuama my 3a >xuBoma, luameH omzoBapa: ,[Momazaiime Ha
xopama. HaucmuHa uckax ga 6bga Aekap u 3Haex, vye Bcuvkume mu ycuaua we 0b-
gam HacoueHu kKbMm moBa ga nomazam Ha xopama”. Ype3 cBoume uzcaegBarus, Kou-
mo npaBam Bb3MmokHU Bcuuku me3u nocmuykeHua, Mol CbC Cu2YpHOCM peaAu3upa
ueama cu. Npe3 cBoa govabe xuBom TuameH cmaBa cBugemea Ha pazBumuemo Ha
KAUHUYHU npoyuBaHua u HOBu AevyeHun, 6azupaHu Ha omKpuMuUME OM HEe20 XOPMOHU
Ha Xunomaaamyca, Kamo No mo3u HayuH ce Bpbwa omHoBo Kbm nbpBoHayarHuA cu
cmamyc Ha Aekap, Bunazu 6 comoBHocm ga nomaza Ha hauueHmume.

MNpu yecmBaHemo Ha 100-2oguwHuHama Ha fuameH, npoecopbm om VIHcmu-
myma Coak ToHu XbHmbp Ka3zBa. ,Owe npegu npucmuzaHemo mu 6 MIHcmumyma
CoAk kKamo nocmgokmopaHm npe3 1971 2., Poxxe 6ewe ymBobpgeH u BugeH yueH.
HakoAko meceua no-kbcHo HezoBuam ekun 06a6u cBoemo ucmopuuecko omkpumue
Ha HeBponenmuga comamocmamuH u moBa cb3gage 02pomHO BbAHEHUE, HANBAHO
3acAy>keHo. Npe3 2oguHume Poxke Gewe 2oaamo BgbxHoBeHue 3a meH u HezoBomo
omkpumue Ha comamocmamuHa 6ewe npumep 3a HoBamopcku uzcaegBaHua, Koumo
ce npeBbpHaxa 6 omauvumeneH b6eaez Ha VMiHcmumyma. TpygHo e ga ce noBapBa,
ye ceza, noBeye om nemgecem 20guHU NO-KbCHO, ombeaazBame 100-ua po>kgeH geH
Ha Poxke. 3a meH e yuecm ga omnpa3HyBam HezoBua HaucmuHa yguBumeaeH >xuBom
nocBemeH Ha Haykama u uzkycmBomo.”

AuyeH xubom

Mpe3 1950 2., koeamo TuameH ce pa3zboaaBa om mybepkyro3zeH meHuHaum 3a
He20 ce 2puku meguuuHckama cecmpa AtocueH KaH buaapg. brazogapeHue Ha Ae-
YyeHUemo C HaCKOPO OMKpUMuUA CMPENMOMUUUH U Ha NOAOXKeHUMe 2puxku, mou ce
Bb3cmarHoBaBa u caeg moBa BcmwbnBa B8 bpak ¢ MeguuuHckama cu cecmpa. [o-KbCcHO
AtocueH cmaBa npodecuoHareH uznbAHUMeEA Ha kKaaBecuH. Tol u cbnpyzama my ca
»KeHeHu 69 20guHu, a ma ymupa npe3 2021 2. Ha 100-2oguwHa Bb3pacm. ABolkama
uma nem gbuwiepu u eguH cuH (LLlanmaa, MpaHcoa, Kaep, XeaeH, Eauzabem u Cece).

Po>ke TuameH ymupa 6 Hauaromo Ha 2024 2. B nybaukyBaHomo cbobweHue om
MHucmumyma Coak ce ka3Ba:, Poxe lTuameH, usmbkHam npogecop om VMiHcmumyma
Coak, CaH Auezo, Aa Xosa, KaaugpopHusa, CALLl, Hocumea Ha HobeaoBa Haepaga 3a
duzuoro2ua u meguyuHa om 1977 2. u cyumat 3a ,6awa Ha HeBpPoeHgOKPUHOAO2U-
ama“, nouuHa Ha 21 ceBpyapu 2024 2. 8 Aen Map, KaaudpopHus, Ha 100-2oguwHa
Bv3pacm”. ,HeBepoamHo cme HambykeHU ga Hayvyum 3a KoHYuHama Ha Poxke”, ka3B8a
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CabuHa 3axapueBa

npe3ugeHmbm Ha ViIHcmumyma Coak Axkepaag Axouc. ,Toli ocmaBa 3abeaexxumen-
Ho HacaegcmBo B MHcmumyma Coak u no cBema. HezoBuam 6Aacbk, omgageHocm
u cmpacm Kbm omkpumuama goBegoxa go HAKOU om Had-3Ha“uUMUME NOCMUXKEHUN
Ha muHaAua Bexk B nozHaHuama Hu 3a yoBewkua mo3bk. Tol bewe cKbn KoAe2a U
HacmaBHuUK Ha MHO3UHa. A3 AUYHO CKbpbA 3a 3a2ybama my u 3Ham, ye 208opa om
umMemo Ha uaaama obuwHocm Ha Coak, koeamo Ka3Bam, ve Hawuam cBam e no-maako
cBemba 6e3 He20”.

B 3akaoyeHue, mpygHo e ga ce gobabu Hewjo noBeye keM me3u CUAHU gymu.
Aa omgagem noyum u ce NPeKAOHUM KbM MoO3U 2eHuaAeH ym, KoM mazu cBemaa
AudHocm, BgvxHoBeHue 3a cBoume cvBpemeHHUYU U 3a NOKOAGHUAMA Hanpeg.
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Pe3slome

CapkoneHuama 6 cbcmosHue, cBbp3aHo
CbC 3a2yba Ha MYCKYAHa CuAa U Maca, Hacmbn-
Bawa c HanpegBaHe Ha Bb3pacmma u e OCHO-
BeH hakmop, onpegeAaw, pucka om nagaHe u
HapyweHa cnocobHocm 3a u3zBbpwBaHe Ha exxe-
gHeBHU gelHocmu, 3a2yba Ha HezaBucumocm u
cmbpmHocm. Puckbm om HegoxpaHBaHe e vec-
mo cpewaH cpeg Bb3pacmHu xopa u e ocHoBeH
npegpaznoaazaw, pakmop KbM CapKoneHua u No-
BuweHa 3a2yba Ha MyckyAaHa maca ¢ HanpegBaHe
Ha Bb3pacmma. CapkoneHuama e Hepa3geAeH
KOMNOHEHM Ha cuHgpoma Ha caabocm (frailty) u
Kaxekcua, Kamo npunokpuBaHemo mexxgy mes3u
cbcmoaHua yecmo npaBu guipepeHuuarHa gua-
2HO3a MeXXgy mAax MHo20 mpygHa. B cBemoBen
mawab BAusHuemo Ha capkoneHuama Bbpxy 3a-
boaeBaemocmma, cmbpmHocmma u pazxogume
3a 3gpaBeona3zBaHe, a nocmaBam 6 ocHoBama
Ha mHoxkecmBo HayuHu u3zcaegBaHua u gebamu
C ueA mupceHe Ha edpekmuBHU memogu 3a npo-
purakmuka u AeveHue. XpaHumeAHUme uHmep-
BeHuuUU U pa3AUYHU peXKumu C ynpaxkHeHuA (ae-
pobHu u cpewy cbnpomuBaeHue) ce gokazaxa

Abstract

Sarcopenia is a condition associated with
loss of muscle strength and mass that occurs
with age. It is a major factor that determines
the risk of falls and impaired ability to perform
daily activities, loss of independence and mor-
tality. Malnutrition is common among older
adults and is a major predictive factor for sar-
copenia and increased muscle loss with age.
Sarcopenia is an integral component of frail-
ty and cachexia. The overlap between these
conditions often makes the establishment of
a differential diagnosis between them very
difficult. Worldwide, in order to search for
effective methods for prevention and treat-
ment, the impact of sarcopenia on morbidity,
mortality and healthcare costs has placed it at
the heart of numerous scientific studies and
debates. As part of the treatment nutritional
interventions and various exercise regimens
(aerobic and resistance) have been shown to
be effective methods that influence and
reduce the complications associated
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laHeBa, UnuaHa I. u konekmuB

Kamo edekmuBHu memogu 3a noBauaBaHe u
HamaraBaHe Ha ycaoxkHeHuama, cBbp3aHu Cbe
capkoneHuama.

Hacmoawuam 0630p pa3zerexga cbBpemen-
HUMe no3HaHuA 3a capkoneHusa u overlap-cuHg-
pomume (MaaHympuuus, frailty u kaxekcus), kak-
MO U poAAMa Ha XpaHeHemo Kamo yacm om
Komnaekcua nogxog 6 npeBeHuuama u AeyeHue-
MO Ha capkoneHuama.

KarovoBu gymu:

with sarcopenia.

This review examines the current knowl-
edge of these conditions - sarcopenia and
the overlap-syndromes (malnutrition, frailty
and cachexia), as well as evaluating the role
of nutrition as part of a complex approach in
the prevention and treatment of sarcopenia.

Key words:

capKoneHus, MaAHYmMpuuua, CUHgpOM Ha
crabocm, xpaHumeaHa uHmepBeHuusa

sarcopenia, malnutrition, frailty, nutritional
intervention

BbBegeHue

CapkoneHuama e 3a2yba Ha MyckyaHa maca
U cuaa, HacmbnBawa c HanpegBaHe Ha Bb3-
pacmma. HamaaaBaHemo Ha myckyaHama maca
U cuAa ca ovakBaHu KomMnoHeHMU Ha cmapee-
Hemo, HO ckopocmma Ha cnag ce pa3zaudaBa
3Hauyumo B nonyaauyuama, KOoemo npegnoaaza,
ye mogudpuuupyemu noBegeHuecku akmopu
Kamo guema u HayuH Ha >xuBom oka3zBam Baus-
Hue Bbpxy myckyaHama cpyHkuua 6 HanpegHasa
Bb3pacm (1-3).

Aowomo XxpaHeHe e eguH om Hal-4ecmo
cpewaHume npobaemu npu AedyeHue Ha Bb3-
pacmHu xopa. MHozo xopa 6 ma3u nonyaauus
uMam HUCbK npuem Ha xpaHumeaHu BewecmBa
nopagu pazAudHU NpuYuHU, Koumo BkatouBam,
Kakmo ¢pu3zuyecku gepuyumu, maka u UKOHOMU-
yecku 3ampygHeHus. MNMpuembm Ha xpaHa Hama-
AaBa ¢ okoao 25% mexgy 40 u 70 2oguHu (4). B
cpaBHeHue ¢ no-maagume, Bb3pacmHume xopa
ce xpaHam no-6aBHo, umam noHukeHo yyBecmBo
Ha 2Aag U >KaXkga, npuemam no-mMaAku nopuuu
uce xpaHam no-pagko. MexaHu3zmume Ha ,aHo-
pekcuama Ha cmapeeHemo” He ca HaNbAHO pas-
6paHu, HO BkAlouBam Habop om PU3UOAO2UYHU,
NCUXOAO2UYECKU U COUUAAHU hakmopu, Koumo
Bausaam Bbpxy anemuma u KOHcymauusma Ha
xpaHa, BkatouBam 3a2yba Ha Bkyc u oboHaHuUe,

noBuwero uyBcmBo Ha 3acuwaHe, 3ampygHe-
Hua npu gbBueHe u HapyweHa (PyHKUUA Ha yep-
Bama (1,4-6).

3b6Hume npobaemu npu Bb3zpacmHume
xopa 2u npaBam no-CKAOHHU ga u3bupam no-
meKku xpaHu, 8 koumo yecmo AuncBam npome-
uHu; 3abaBeromo u3znpasBare Ha cmomaxa ce
cBbp3zBa c HamaaeH anemum, a XOPMOHAAHU-
me npomeHu npuduHaBam no-gbrcompalHo
yyBcmBo Ha cumocm. Auncama Ha pu3uyecka
cuaa npaBu nakemupaHume, npepabomeHu xpa-
HU no-npuBaekameaHu, a no-Bucokama ugHa Ha
mecomo B cpaBHeHue ¢ xpaHume, 6o2amu Ha
HUwecme, e egHa OM NpuYuHUMeE, Xopama, >u-
Beewu c ¢ukcupaH goxog, ga npegnodyumam
umeHHo max (1,5-7).

HeeamuBHume nocaeguuyu om me3u npome-
HU ce ycaoxkHaBam om egpekmume Ha PyHKUUO-
HaAHU yBpexkgaHua, koumo oka3zBam BauaHue
Bbpxy cnocobHocmma 3a gocmbvbn u npuezomBa-
He Ha XpaHa, NCuxoAo2uuvecku npobiemu Kamo
genpecua U gemeHuus, Kakmo U couuaiHume
egpekmu om >xuBoma u xpaHeHemo cam. Hucku-
am npuem Ha XpaHa U MOHOMOHHUME guemu u3-
Aazam Bb3pacmHume xopa Ha puck om Hegoc-
mambueH npuem Ha xpaHumeaHu BewecmBa.

Mo mo3u HauuH B eguH NOpoYeH Kpb2 Hama-
AaBaHemo Ha MyckyAaHama cuaa u pusudeckume
Bb3moxkHocmu B HanpegHaaa Bb3pacm yBeau-
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uyaBam pucka om AOWO XpaHeHe, gokamo Mo om
cBoa cmpaHa gonpuHaca 3a N0-HaMaMbWHO Ha-
manraBaHe Ha huzuueckume cnocobHocmu u cap-
koneHus (1, 6- 9).

XpaHeHe B paHHume emanu om xuBoma u
puck om capkoneHug

Maako ca npoyuBaHuama, Koumo u3cAeg-
Bam poaama Ha guemama 6 paHHa gemcka 6b3-
pacm 3a pazBumuemo Ha MycKyaHama maca u
epekmbm U Bbpxy myckyaHama dpyHkuua 6
no-kbcHa Bv3zpacm. CowecmByBam gokazamea-
cmBa, ue puckbm om crabocm e no-Bucok npu
Bb3pacmHu xopa, koumo ca u3pacHaau B8 ycao-
Bua Ha begHocm u ca uznumBaau 2aag 6 gem-
cmBomo cu. IMpoyuBaHua ¢ >kuBomuHcku moge-
AU noka3zBam, ye xpaHeHemo 6 paHHa Bb3pacm
e katouoBo, mbl Kamo MyckyaHusm pacmex 6
HeoHamaAHua nepuog e cuaHo 4yBcmBumener
Kkbm Bapuauuu 8 npuema Ha xpaHumeaHu Bewe-
cmBa (1,11,12). ABe npoyuBaHua pazaaexkgam
poasma Ha Bapuauuume 8 guemama Ha GebGe-
ma, Kamo pe2ucmpupam pa3AuYHU pe3yamamu.
Cpeg geuama 6 npoyuBaremo ALSPAC npogba-
»KUmeAaHoCcmma Ha KbpmeHemo He e cBbp3aHa
¢ ¢puzuvecka pabomocnocobHocm, oueHeHa Ha
Bb3pacm 9 2oguwHa Bb3zpacm (13), gokamo npu
toHowu, u3caegBaHu B koxopmama HELENA,
no-20AAMama NPOgbAXKUMEAHOCM Ha KbpMeHe-
mo e cBbp3aHa ¢ ugmepumu pazauku 668 guzu-
yeckomo npegcmabBaHe - ocobeHo B nukoBama
MUCKUAHaA CUAQ Ha goAHama 4yacm Ha MAAOMO
(14). B coomBemcmBue ¢ me3u nocAegHU KOH-
cmamayuu e goka3jaHo, 4e no-2oAramama npo-
gbAXKUMEAHOCM Ha KbpPMEHEMO U NO-gobpomo
Npugbp’kaHe KbM NpenopbKUuMe 3a XxpaHeHe Npu
6ebema ca cBbp3aHu ¢ no-2oaama yucma maca 6
no-kbcHa gemcka Bv3pacm (15).

CKOpOWHO 20AAMO Kumaudcko npoyuBa-
He, BkaouBawo koxopmama CHARLS, gokas-
Ba, ye uzrazaHemo Ha 2aag B paHHua >xuBom
e cBobp3aHo ¢ no-Bucok puck om Bb3morHa
capkoneHua npu Bb3pacmHu xopa, a Noggbp-
»KaHemo Ha HopMaAeH XxpaHumeaeH cmamyc 6
HanpegHaAa Bb3pacm, moxe ga HamaAu mo3u
puck, HezaBucumo om edpekmbM Ha paHHOMO
u3zAazaHe Ha 2aag (16).

AeduHuuyus 3a capkoneHus u gudpepeHuyu-
aAHA guazHo3a

CapkoneHuama ce cuuma 3a 3aboaaBaHe,
Koemo cbuemaBa 3aeyba Ha MYcKyAHa maca u
cura. Kom gHewHa gama auncBa cmaHgapmHa
geguHUUUA UAU ,3AameH cmaHgapm” 6 uHcmpy-
MEHMaAHama guazHoCcmuKa 3a geduHupaHe Ha
capkoneHuama. [MopBoHauyarHO capkoneHuama
ce e onpegeAnra ype3 3azybama Ha yucma maca
npu KoaudecmBeHo uzmepBaHe cnopeg geguHu-
uuume Ha Baumgartner u Newman. B Hawu gHu,
npenopbkume noka3zBam Heobxogumocmma om
KombuHupaHe Ha koAudecmBeHa (maca Ha cke-
AemHama myckyaamypa) u kadecmBeHa (pyHk-
uua Ha CKeAemHama mMyckyaamypa) oueHka 3a
guazHoCmMuuupaHemo Ha capkoneusa (17).

[Npe3 2018 2. EBponelickama pabomHa 2py-
na no capkoneHus npu Bb3pacmuu xopa, Bmopo
uzgaHue (EWGSOP2) peBu3upa npenopbkume
3a guazHOCMUKa Ha capkoneHuama. Huckama
MUCKYAHa cuAaa e u3noa3BaHa kamo ocHoBeH
napamembp Ha capkoneHuama, NpuemaHa Kamo
HaU-HageXkgHa mapka 3a MYCKYAHa (pyHKuua u
npo2HocmuveH gpakmop 3a no-Bucoka uecmoma
Ha HebAazonpusmHume nocAaeguuu, cBbp3aHu
CbC capkoneHuama, Kamo nagaHua, opakmypu,
¢puzuuecko yBpexxkgaHe u cmbpmHocm. Capko-
neHuama e BepoamHa, Ko2amo ce ycmaHoBu
HUCKAa MUCKUAHa CUAQ, Kamo guaz2Ho3ama ce
nomBbp>kgaBa om Haauyuemo Ha NOHUXeHue
8 koanuvecmBomo/kauecmBomo Ha MyckyAHa-
ma mbkaH. Qu3zuyeckama u3zgpbvxauBocm ce
u3znoa3Ba 3a kamezopu3upaHe Ha mexxecmma
Ha capkoneHuama, Kamo HaAuduemo Ha mpu-
me Kpumepua geuHupa mexKkama capkone-
Hua (18, 19).

KoHuenuusama 3a capkoneHua ce npunokpu-
Ba c gpyau CuHgpOMu, KOUMO ca Yyecmo cpe-
waHu 6 HanpegHaaa Bb3pacm - HegoxpaHBaHe
(MaAHYmMpuuuQ), Kaxekcua U CUHgPOM Ha CAa-
6ocm (frailty). Te ca B83aumocBbp3aHu no omHo-
weHue Ha OCHOBHUME emuoAc2UYHU hakmopu
u HebAazonpusmHu 3gpaBHu nocaeguuu Kamo
unBaauguzauus, 3aBucumocm om gpyz2o0 Auue,
uHCMUMYUUOHaAU3ayua, nagaHua u npexgeBpe-
MeHHa cmbpm. 3azybama Ha meaao e Hal-vyec-
mama Xapakmepucmuka npu me3u CbCmoaHuA,
Kamo Aeku Bapuayuu pazepaHuyaBam mesu

Endocrinologia vol. XXIX Ne4/2024

235




raHeBa, UnhuaHa I. u konekmuB

CUHgPOMU eguH om gpye. 3azybama Ha mbkaH
npu capkoneHuama u caabocmma BkawouBa
enaBHo HamaneHue B myckyaHama maca, go-
Kamo Npu MaAHympuuyuama u Kaxekcuama -
Kakmo Ha HemacmHa maca, maka u Ha macmHa
maca. KaouoBa pazauka mexgy HegoxpaHBaHe-
MO u Kaxekcuama e, ye noHuxkeHuemo 6 meaao-
MO NpU Kaxekcua e MHO20 3Ha4Yumo, HacmbnBa
paHo u ce noBauaBa crabo om guemuuHu UH-
mepBeHuyuu. PegyuupaH MUHKUUOHAAEH Kana-
uyumem, obwa carabocm, uzmouweHue u Hucka
¢puzuyecka akmuBHocm ca yecmo cpewaHu Npu
Bcuuku me3u cbcmosnHua (20- 22).

0 Maanympuyua

beaAmbuHo-eHep2ulHOMO HegoxpaHBaHe
e pezyamam om 2aagyBaHe uau HeagekBameH
npuem Ha xpaHa, koemo Bogu go 3azyba Kakmo
Ha MUYCKYAHA, maka u Ha macmHa maca. Cbcmosa-
HUuemo ce Kopuzupa npu 3axpaHBaHe, HO Ko2a-
mo He ce AekyBa, gonpuHaca 3a pazBumuBmo
Ha capkoneHua u caabocm. beambuHo-eHepaul-
HOomo HegoxpaHBaHe e eguH om ocHoBHUMe
puckoBu pakmopu 3a 3a2yba Ha ckeaemHa Myc-
KyAHa maca. OcHOBHUME NpUYUHU 3a HAMaAEHeH
eHepaueH npuem, ce cBbp3zBam c guzuorozauu-
HU npomeHu, HacmbnBawu ¢ Bb3pacmma kamo
aHopekcuAa UAU 3az2yba Ha anemum, AOWO Cb3b-
bue uau HapyweHue 6 gbBkameaHua akm, npo-
O6AeMu C npeaabwaHemo, HapyweHua 666 Bkyca
u oboHaHuemo, 3ab6aBeHo uznpazBare Ha cmo-
Maxa u KOHCmMuNnauus, XOPMOHAAHU NPOMEHU,
XpaHumeAHu 3aBucumocmu, AOWO Pu3u4ecKko u
ncuxuyecko 3gpaBe, KAKMO U COUUAAHU U UKO-
HOMUYECKU 3ampygHeHua. Bv3pacmuume xopa,
>kuBeewu 6 uHcmumyuuu noka3zBam no-Bucoka
yecmoma Ha pa3npocmpaHeHue Ha MaAHYmpu-
yua u capkonerus, 8 cpaBHeHue ¢ me3u, kuBee-
wu 6 obwHocmma (22).

EBponelickomo gpykecmBo 3a KAUHUYHO
xpaHeHe u memaboauzbm (ESPEN, 2015) npe-
nopbuBa xopama ¢ puck om HegoxpaHBaHe ga
6bgam ugeHmudguuupaHu ¢ nomowma Ha Baau-
gupaHu UHCMPYMEHMU 3a CKPUHUHZ, Kamo He
gaBa npenopbku 3a uznoa3zBaHe Ha KOHKpemeH
memog. AuazHo3ama HegoxpaHBaHe ce nocmaba
NPU KOHCMamayua Ha HUCbK UHgEKC Ha MeAecHa
maca (MTM) (<18,5 kg/m?) camocmoameaHo uAu
ype3 KoMbuHauuA OM HaAuyue Ha HenpegHame-

peHa pegykuua 8 mea2aomo (>5% npe3 nocaeg-
Hume 3 meceua uau >10% om meaao 3a Heonpe-
geAeH nepuog om Bpeme) ¢ HUCHK UHJEKC Ha He-
MacmHa maca uau nogHopmeH UTM, gedpuHupaH
cnpamo Bb3pacm u noa (23) (Taba. 1).

lhobaaHama Augepcka uHuuuamuBa 3a He-
goxpaHBaHe (GLIM) nybaukyBa koHceHcyc om-
HOCHO OCHOBHUME guaz2HOCMUYHU Kpumepuu
3a gedpuHupaHe Ha HegoxpaHBaHemo npu 6b3-
pacmHu B kauHuuHu ycaroBusa. M36paHu ca mpu
peHomunHu Kpumepusa (HeBoaeBa 3az2yba Ha
Me2A0, HUCLK UHJEKC Ha MmeAecHa maca U Hama-
A€Ha MUCKyAHa maca) u gBa emuoAo2udHU Kpu-
mepua (HaMaAeH Npuem Ha XpaHa U HaAudue Ha
Bb3nareHue uau gpyz2o mexkko 3aboanBate). 3a
nocmaBaHe Ha guazHo3ama e Heobxogumo ga ca
HaAUUE NOHe eguH (PEHOMUNEH U egUH eMUOAO-
2uveH kpumepul (24, 25) (Taba. 2).

MuoxxecmBo npoyuBaHua gokazBam macHa-
ma Bpb3ka mexxgy HegoxpaHBaHemo u mexkkama
capkoneHus, ocobeHo npu Bb3pacmHu, xochuma-
AU3UpAHU hauueHmu, HacmaxeHu 6 pexabuauma-
yuoHHu ueHmpoBe, nayuenmu ¢ XbH, Ha xemo-
guaAu3a UAU C OHKOAO2UYHO 3aboAnBaHe (26).

e Kaxekcua

Kaxekcuama ce geduHupa Kamo MHO20-
hakmopeH CUHJgPOM, Xapakmepu3upauw, ce CbC
npekomepHa HenpegHamepeHa pegykuua Ha me-
A€CHO me2A0, 3a2yba Ha MyckyaHa maca cbc/6e3
3aeyba Ha mMacmHa maca nopagu nogaexauwo
ocHoBHO 3aboaaBanHe. O6ukHoBeHo ce cBbp3Ba
¢ noBuweH kamaboauzbm, kKamo Bb3cmaHoBa-
BaHe He Moyke ga Hacmbnu camo ¢ BvBexxgaHe
Ha XpaHumeaHa uHmepBeHuua (27). Paznpoc-
mpaHeHuemo Ha kaxekcuama 6 obwama nony-
Aauua nauueHmu e 1%, a npu nauueHmMu C OH-
KoAO2u4HU 3aboAa8aHua gocmuza 50-80% (22).
Ta ce cBbp3Ba u ¢ gpyau xpoHuuHuU 3aboaaBaHuA
Kamo xpoHuyHa obcmpykmuBHa berogpobHa
6orecm (XOBB), xpoHuuHa cbpgeyHa Hegocma-
MbUYHOCM, XPOHUUYHO ObOpeuHo 3aboaaBane,
XPOHUYHU UH(EKYUo3HU U Bb3naaumenHu 3abo-
AaBanus, Bkatouumeano CINH.

Bce owge AuncBa eguHeH KOHCEHCYC OMHOC-
HO guaz2HOCMUUUpPAHEMO Ha Kaxekcuama, Kamo
noBeyemo npoyuBaHua u3znoa3zBam pazAuyHU
2paHuUYHU cMOUHOCMU UAU CUMNMOMU Ha 3a2yba
Ha meano. [lpe3 2008 2. Evans u coemp. npegaa-
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Tabauya 1. AxmepramuBHu HauuHu 32 nocmaBare Ha guaz2Ho3a MaAHympuuus (no 23).

Aamepunamu@a 1:
* ITM<18,5 kg/m?

AAamepHamu6BHu HayuHu 3a nocmabaHe Ha gua2HO3a MaAHyMpuyuA:

Aamepunamu@Ba 2:
3 meceua 68 kombuHauua ¢ egHo om

UAU

* Henpegu3BukaHa 3a2yba Ha me2r0>10% 3a HeonpegeAeH nepuog uAu >5% 3a hocaegHume
* ITM <20 kg/m?, ako e <70 2oguHu uAu <22 kg/m?, ako e >70 20guHuU

* FFMI <15 kg/m? 3a »keHu u <17 kg/m? 3a mbixe

TabAuya 2. OeromunHu U eMUOAO2UYHU KpUMEPUU 3a guazHo3a Ha MaaHympuuus (no 25).

@OeHomunHuU Kpumepuu
* 3azyba Ha meano %
* Hucok ITM (kg/m2)
* Pegykuuna 8 myckyaHama maca

EmuoAoz2uyHu Kpumepuu
* HamareH npuem Ha xpaHa
* Bb3naneHue

2am cucmemamuyeH Nogxog 3a guazHOCMUUuu-
paHe Ha kaxekcuama, BkaouBalku gokymeHmu-
paHa 3a2yba Ha me2ro >5% 3a 12 meceua uau
NTM <20 kg/m? 3aegHo ¢ Haau4yue 3 om cAegHU-
me Kpumepuu: ymopa (ymopama ce gepuHupa
Kamo u3udvecka u/uau ymcmBeHa ymopa 6 pe-
3yamam Ha ycuaue; HeBb3MOoXKHOCM 3a NPOYbA-
aBaHe Ha uzBbpwBaHama gelHOCM CbC Cbwa-
ma uxmeH3uBHocm ¢ nocaegBawo BrowaBaHe
Ha npou3zBogumeaHocmma), aHopekcusa (obuwy
KaropueH npuem < 20 kcal/kg meaecHo meano/
geH; <70% om obuuyalHua npuem Ha xpaHa UAU
HamaAeH anemum), HamaAeHa MUCKUAHA CUAaQ,
HamaAeHa UHgeKC Ha HemacmHa maca (obukoaka
Ha muwHuua <10-mu nepceHmua 3a Bb3pacm u
NOA; UHgEeKC aneHgukyAapHa ckeAemHama mMyc-
KyAHa maca, onpegeaeH upe3z DEXA - < 5,45 kg/
m? 3a »keHu u <7,25 kg/m? 3a mbxe), abHopm-
HU BuoXuMu4YHU u3cAegBaHua: gaHHU 3a aHemusn
(Hb <120g/L), xunoaanbymuremusn ( <3,2 g/dL uau
32 g/L) uau noBuweHu mapkepu Ha Bb3nareHue
(CRP >5,0 mg/I, IL-6 >4,0 pg/ml) (28).

Mpe3 2011 2. Argilés u kornekmuB npegzam
uzuucaaBane Ha CAchexia SCOre (CASCO) 8 gu-
a2HOCMUYHUA aA20pUMDBM Ha Kaxekcuama, Kou-
mo BkiouBa:

(i) 3a2yba Ha meaecHO me2A0 u cbecmab;

(ii) Bb3nareHue/ memaboAumHu HapyweHus,/
uMyHocynpecus;

(i) HapyweHo gu3zuyecko npegcmabate;

(iv) aHopekcus;

(v) kauecmBo Ha >xuBom (29).

O6wume namou3UOAO2UYHU MeXaHU3MU
npaBam mpygHa gudepeHuuayuama Ha gBeme
cbecmoaHua. B o630p Ha Moreira-Pais ca omkpo-
€HU CAegHUMeE Pa3AUKU Mexkgy capkoneHuama u
Kaxekcuama:

1. MNMpomeHume B myckyaHua peHomun ca
Bogewu npu gBeme cbcmoanua. IMpu capkone-
Huama Bvb3HukBa cneyudpuuHa geHepBauua uau
ampodua Ha mun Il (6bp30 cbkpawabawu) myc-
KyAaHu BaakHa, nocaegBaHo om peuHepBauua Ha
mun | gBuzameAHu eguHUUU, JOKaMO Npu pako-
Bama kaxekcua HacmbnBa cneuuduyeH cnag 6
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ekcnpecuama Ha BAakHa om mun | (6aBHu) u yBe-
AuvaBane Ha BrakHa om mun I, kamo nogaexa-
wume mexaHu3mu, cmoawu 3ag me3u NPoMeHu
Bce owe ce npoyuBam.

2. MngyuupaHama om Bb3pacmma HeBpo-
MUCKyYAHa geHepBauusa e egHa om ocHoBHume
NpuUYUHU 3a 3a2yba Ha MYCKYAHA maca u cuaa npu
capkoneHus;

3. Aokamo npu pakoBama kaxekcua Bogew,
MeXaHU3bM e MUKyAHUAmM uHakmuBumem,

4. XpoHuuHomo Bb3nareHue e Haauue u npu
gBeme cbcmoaHua, HO Mo gonpuHaca 68 no-2oaama
cmeneH pa3zBumuemo Ha pakoBa kaxekcus (30).

o CuHgpom Ha caabocm - frailty

CuHgpombm Ha caabocm ce cBbp3Ba ¢ npo-
epecuBHo BrowaBare B gelHocmma Ha ¢pu3uo-
AO2UYHUME CUCMEeMU, HaMaAeHU (PYHKUUOHAAHU
pe3zepBu kamo ce acouuupa ¢ noBuweHa gu3u-
yecka U/uAu ncuxoaoz2uvecka yazBumocm Kbm
cmpecoBu dgakmopu, yBeauueH puck om He-
6Aazonpuamuu 3gpaBHu nocaeguuu kKamo uHBa-
Augu3auus uau cmobpm (31).

ABe ocHOBHU meopemuyHU pamku onuc-
Bam frailty cuHgpoma. MvpBama, BbBegeHa om
Pokyyg u Mumtuuxu (Mogea 3a HampynBaHe Ha
geduuumu), pazeaexga frailty kamo Hecneuudpu-
UeH MHO20U3MepeH pe3yamam om HampynBaHe
Ha gedpekmu, cBbp3aHu ¢ Bvb3pacmma. Cnopeg
ma3u meopusa frailty-cungpoma ce npoaBaBa 6
yemupu opmu: ¢pu3zuvecka, KoeHUmuBHa, co-
yuaaHa u HympumuBHa (22). Tod geduHupa
crabocmma kamo obwama cyma om BpegHu
dpakmopu, cBvp3aHu ¢ Bv3zpacmma - ,geduuu-
mu”, kamo moBa mo2am ga 6Gbgam cumnmomu,
ceH30pHU yBpexkgaHua, abBHOPMHU KAUHUYHU Ha-
XOgKU UAU AabopamopHu pe3yamamu, 3a6oaaBa-
Hus, uHBaAugu3auua UAU AUNCA HA COUUaAHa NOg-
Kpena. VM3uucaeHuam obw, pe3yamam, HapeueH
uHgekc Ha caabocm (Fl) npegcmaBaaBa cbopa
Ha Bcuuku ,gedpuyumHu”’ peyamamu, pazgeseH
Ha 6poa Ha BkaloueHume eanemeHmu. Teopemuy-
HO guana3oHbm Ha Fl e mexxgy O (Hama Bugumu
gecpuuumu, gobpo 3gpabe) u 1 (gepuuumu 6606
Bcuuku nokazameau), kamo peguua npoyuBaHusa
noka3zBam mHo20 Bucoku HuBa Ha cmbpmHOCM
npu pesyamamu > 0,7 (31). CAokHocmma Ha
mo3u mogeA npenamcmBa He2zo8omo npuAoKe-
Hue B uzcaegoBamencku uAu KAUHUYHU ycaoBua
(22). ®eHomunHuam mogea, onucaH om Fried,

npegcmaBaaBa MeXXguHHO CbCmoaHue MexXgy
crabocm u capkoneHun, Kbgemo MyckyaHama
ampodua ce cyuuma 3a ocHoBHua BuorozuueH
cybcmpam. Cnopeg Fried, Haauuuemo Ha frailty
npu Bb3pacmHu uHguBugu ce onpegean om Ha-
AUYUEMO Ha MpPU OM CAegHUMe nem Kpumepus:

1. camogokaagBaHa 3azyba Ha meaao ¢ >4,5
kg uAu gokymeHmupaHa pegykuua Ha me2A0 C
>5% 3a egHa 20guHa;

2. MYcKyaHa caabocm: 20% no-HuUcKa cuAa
Ha 3axBama (kopuzaupaHa 3a nora u ITM);

3. AUNCa Ha eHepaua U u3zmouwgeHue, Koemo
ce cbobwabBa om camua nauueHm (3-4 gHu B
cegmuuama uau npe3 noBevemo Bpeme);

4. ckopocm Ha npugBuxBaHe, u3zmepeHa
ype3 4-mempoBa gucmaHuua ¢ uzuucaaBaHe cko-
pocm Ha npugBuxkBaHe (kopuaupaHa 3a noaAa u
BucouuHama); u

5. HUCbK eHepa20opa3xog - eHepaueH pa3xog
<383 kcal/cegmuua 3a muxke u <270 kcal/cegmu-
ua 3a >keHu (22, 31, 32).

PazbupaHemo 3a Bb3HukBaHe Ha frailty cuHg-
pom ce cBobp3Ba c npoueca Ha cmapeeHe u e
pe3yamam om HampynBaHe Ha MOAEKUYAAPHU U
kKaembuHU yBpexkgaHua B xoga Ha yeaua >kuBom,
koumo noBauaBam npoueca Ha KAeMbYHO Oue-
aaBaHe, npomeuHoB cuHme3 u epukacHOCM Ha
penapamuBHume npougecu. [Mamodu3uoro2uy-
Hume nbmuwa, Bogewu go frailty u capkoneHua
BrarouBam mHO20 om BuoAc2uuyHUMe Geae3u Ha
cmapeeHemMoO Kamo 2eHOMHa U enu2eHemuyHa
HecmabuAHocm, 3a2yba Ha npomeocmasa, Mumo-
XOHgpUaAHa gucgyHkuug, ckbcaBaHe Ha meao-
mepume, uzvepnBaHe Ha cmBoaoBu Kaemku, Kae-
MbBYHO CMapeeHe U HapyweHO MeXXGUKAEMbUYHO
cuzHaAu3upaHe. Tezu npomeHu, cBbp3aHu ¢ Bb3-
pacmma, ca npugpyskeHu om noBuweH puck 3a
pa3Bumue Ha ,gezeHepamuBHu” 3aboaaBaHus,
3acazaHe Ha cuAama uau baaaHca (31, 33).

MyckyaHa ampodpun, guHaneHua U Hapyuwe-
Ha MUCKUYAHa (pyHKuua ca obwu Xxapakmepuc-
MUKU MexXXgy heHomunHua mogea Ha caabocm
U capkoneHuama, a HamaAreHama pu3uyecka ak-
muBHocm obukHoBeHo ce cBbp3Ba c npozpecun
u Ha gBeme cvcmonHua. ToBa goBexkga go npeg-
AOXKEHUEeMO 3a capkoneHuama kamo buoAo2uyeH
cybcmpam Ha crabocmma u cauBare Ha gBeme
cbcmosnHua B HoBa KAUHUYHA eguHUUQ, HapeyeHa
puzuyecka canabocm u capkoneHus (34).
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PazAuuHu cmyguu cvbobwabBam, ue uzroxKe-
HU Ha puck om HegoxpaHBaHe Bb3pacmHu Auua
8 aguamckume obwHocmu, Bapupam om 16 go
73%, a cpeg Bb3pacmHume xopa B8 EBpona e oko-
A0 48,4%. HegoxpaHBaHemo yBeauuaBa pucka
om capkoneHua om gBa go mpu nbmu, a xopama
CbC capkoneHua u HegoxpaHBaHe umam no-Bu-
COK npoueHm Ha cmbpmHocm. CouwecmByBam
gokazameacmBa, ue agekBamuHuam npuem Ha
npomeuxu, BumamuH A, aHMuoOKCUgaHMHU Xpa-
HumeAHu BewecmBa u gbar20BepuskHU NOAUHE-
HacumMeHU MacmHu KuceAuHu okazBa nozumuBen
epekm npu capkoneHus. VMigeHmuduuupaHemo
Ha AUUQ, U3AOXKEHU Ha puck om HegoxpaHBaHe
C ueA ocuzeypaBaHe Ha paHHa uHmepBeHuus, e
BaxkHa cmpameaua 3a obwecmBeHomo 3gpabe
u npegomBpamaBaHe pazBumuemo Ha capkone-
HuAa u cBvp3aHume ¢ Hea ycaoxkHeHua (35- 41).

XpaHumeAHa uimepBeHuyug npu
capkoneHug

e [Ipomeun

XpaHumeAHume npomeuHu ocuzaypaBam
amuHoKUCeAuHume, HeobXogumu 3a cuHmes3 Ha
MYCKYAHU npomeuHu. HAakoAKo paHgomu3upaHu
KOHmMpoaAupaHu npoy4BaHua oueHaBam poaama
Ha gobaBaHemo Ha npomeuH CamOCMOAMEAHO
uau B8 kombuHauua ¢ gpyau xpaHumeaHu Bewe-
cmBa. B npoyuBaHe, BkatouBawo 120 Auua Ha
Bv3pacm om 70 go 85 20guHu c frailty-cungpom,
noay4yaBaau cypoBamvueH npomeuH 6 go3u om
0,8; 1,2 u 1,5 g/kg meaecHo meaao B npogbAaxke-
Hue Ha 12 cegmuuu, noka3Ba, ye Hal-Bucokama
cnpamo Hal-Huckama go3a om cypoBambueH
npomeuH ce cBvbp3Ba cbc 3HauumeaHo ybBeau-
yeHue B aneHgukyAapHama ckeAemHa MycKyAHa
maca, UHgekca Ha cKeAemHama MyckyAaHa maca u
ckopocmma Ha noxogkama. B gpyzo npoyuBane
cpeg 112 gywu Ha Bb3pacm Hag 65 20guHU CbC
capkoneHus uAu guHaneHus, go6aBku ¢ 10 g cy-
poBambueH npomeur u 800 IU BumamuH A 3aeg-
HO C uAu 6e3 npozpama om ynpaxkHeHuUsa cpewy
cbnpomuBaeHue, cpaBHeHo cbC camocmoamen-
Hama gBuzameaHa npozpama, nokazBa ue kKom-
GuHauuama om ynpaxHeHua u cypoBamubueH
npomeuH nogobpaBa aneHgukyAaapHama Myckya-
Ha maca npu Bb3pacmHu CbC capkoneHus, HO He
U NpU Me3u C HOPMaAHa MYCKYAHa maca (42).

AokazameacmBama om Health, Aging, and

Body Composition Study nokazBam, ue Bb3pacm-
HU AUUQ, YUAMO guema cbgbprka okoro 1,2 g npo-
meut/kg meaecHo meano/gHeBHO 2ybam 40%
NO-MAAKO aneHgukyAapHa yucma maca 6 mpuzo-
guwHo npocaegaBaHe B cpaBHeHue ¢ me3u, npu-
emawu 0,8 g npomeuH/kg meaecHo meanao/gHeB-
Ho. B gBeme He3zaBucumu koxopmu - Women's
Health Initiative u the Framingham Offspring study
e ycmaHoBeHo, ue npuema Ha NpomMeuH NPUbAU-
3umenHo 1,2 g/kg meaecHo meano/geH npegnas-
B6a om HamaaeHue 6 cuaama Ha 3axBawaHe. Bb3
ocHoBa Ha me3u HabAlOgeHUA HAKOAKO ekchepm-
HU 2pynu uzzomBam npenopbku 3a NoggbpKa-
He u/uau noBuwaBaHe Ha myckyaHama maca 6
HanpegHaaa Bb3pacm, kamo npegaazam gHeBeH
npuem Ha npomeuH om HalU-maako 1,0-1,2 g/kg
meaAo npu 3gpaBu auua; 1,2-1,5 g/kg meaao npu
AUUQ C OCMPU UAU XPOHUYHU 3aboaaBaHua u go
2,0 g/kg meaecHo mea2A0 npu mexKu 3aboraBa-
Hus, HapaHaBaHua uau HegoxpaHBaHe (43- 45).

3a Bv3pacmHu xopa, 3aHumaBawu ce c yn-
paxkHeHun, ce npenopbuBa gHeBeH npuem om
notHe 1,2 g npomeuH/kg meaecHo mezaao uau 20-g
npomeuHoBa gobabka, koamo ga ce KoOHcymupa
CKOPO cAeg mpeHUpoBbUYHU cecuu € ueA Cmumy-
AaupaHe Ha mTOR nbma u aHaboAHUMe peakuyuu
8 myckyaa. Hacmoawume npenopbku Hacbpya-
Bam Bb3pacmHume xopa ga npuemame 25-30 g
BucokokauecmBeH npomeuH ¢ Hal-MaAko 2,5 g
AeBuuH npu Bcako xpaHeHe (43).

B-xugpokcu-f-memuar G6ymupam (HMB) e
memaboaum Ha AeBuuHa, KOUmMO cmumyaupa
MYCKyAHama npomeuHoBa cuHmesa u uHxubupa
npomeoau3ama. PaHHu u3zcaegBaHua nokazam,
ye gobaBaHemo Ha HMB 3ana3zBa myckyaHama
maca npu 3gpabu B8v3pacmHu caeg 10 gHu 06e3-
gBuxBaHe, HO CKOpPOWHU Mema-aHaAu3u Cbo0-
waBam 3a HezHauumeaeH epekm om gobaBare-
mo Ha HMB 3a HamaraBaHe 3azybama Ha yucma
maca npu Bb3pacmHu. B 0606weHue, npuembm
Ha ymepeHu koAuyecmBa (25-30 g) Bucokoka-
yecmBeH npomeuH (c Bucoko cbgbp>kaHue Ha
AeBUUH U He3ameHUMU aMUHOKUCEAUHU) npu
Bcako xpaHeHe ce npenopbuBa 3a noggbprkaHe
Myckyaume npu Bb3pacmHu xopa Kamo vacm
om KOMNAeKcHUA nogxog u gBuzameaHa akmuB-
Hocm (43).
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* Bumamun A

Bpwb3kama mexkgy gecpuuyuma Ha BumamuH A
U Muonamusma ce uzcaegBa om MHO20 20gUHU
(46), HO poAasma Ha BumamuH A u edpekma my
Bbpxy HOpmMaaHama MyCKYAHa cuAa u u3uye-
cko npegcmaBade ocmaBam cnopHu (47). lo-
MmeHuuaAHUme MmexaHu3zmu, koumo cBvp3zBam
BumamuH A ¢ MyCKyAHama ¢pyHKUUA, Ca CAOXKHU
u BkalouBam Kakmo 2eHOMHU, Mmaka U He2eHOM-
HU ecpekmu (46, 48). Peuenmopbm Ha BumamuH
A (VDR) e uzoaupaH 8 ckeaAemHume MUckKyau, a
noaumopguimume Ha VDR ca cBbp3aHu ¢ pa3-
Aukume B myckyaHama cuaa (48). Ha 2eHomHO
HuBo, cBbp3zBaHemo Ha OuoAo2uuyHO akmuBHa-
ma ¢popma Ha Bumamuna (1,25-guxugpokcuBu-
mamuH A) Bogu go 3acuaeHa mpaHckpunuyua Ha
peguua npomeuHu, BKAlYUMEAHO Me3u, yuyacm-
Bawu 6 memaboau3zma Ha Kaauus (46). HezeHom-
Hume gedcmBua Ha BumamuH A 8 momeHma ca
no-manko pa3bpaHu (47). B myckyaHama mwbkaH-
BumamuH A mogyaupa ekcnpecuama Ha 2eHa IGF-
1 pakmop-cBobp3zBaw, npomeuH-3 u kaauueBume
KaHaau B capkoaremama; oka3zBa HeBpo-mpodu-
yeH edpekm u noBauaBa HepBHama npoBogu-
mocm. Aecpuuumsbm Ha BumamuH A ce cBbp3Ba
C MYCKUYAHa ampousn, HamareHa MYCKYAHa cuAa
u MowHocm, HapyweHue B8 paBHoBecuemo u Cb-
omBemHo noBuweH puck om nagaHua u noBma-
pawu ce ppakmypu (49).

B NHANES Il npoyuBaHemo cpeg mbxke u
KeHu Ha Bb3pacm 60 u noBeue 20guHU, € ycma-
HoBeHo, ve Hucku HuBa Ha BumamuH A (cepymen
25-xugpokcuBumamur A < 15 ng/mL) ce cBobp3Ba
C yemupukpamHo yBeaudeHue Ha pucka om CAa-
6ocm, a memaaHaau3 Bischoff-Ferrari u comp. no-
Ka3Ba, ue gonbAHUMEAHUAM Npuem Ha BumamuH A
(700-1000 IU Ha geH) HamaraBa pucka om nagaHe ¢
19%. Om gpyea cmpaHa, He Bcuuku obcepBauuoH-
HuU npoyyBaHua omkpuBam Bpb3ka mexkgy Buma-
MUH A cmamyca u cpusudeckomo npegcmaBare (1).

KAuHuuHU npoyuBaHua noka3zBam, uve myc-
KYAHama cuaa moxke ga ce nogobpu 6 peyamam
Ha gobaBaHe Ha Bumamun A. 800 IU BumamuH
A 3HauumeaHo nogobpaBa curnama Ha goaHume
KpalUHUUU npu Auya Ha 65 u noBeue 2oguHu. Npe-
nopbuBa ce usmepBaHe Ha nnazmeHume HuBa Ha
BumamuH A cpeg Bb3pacmHu xopa, ocobeHo
cpeg me3u, kuBeewu 6 coyuarHu UHCMUMyUUU,
Kakmo u gobaBane Ha BumamuH A npu nauueHmMu

¢ naazmeHo HuBo nog 40 nmol/L. C uea noBuwa-
BaHe Ha cepymHume HuBa Ha BumamuH A go on-
mumaAHama cmoudHocm 75-100 nmol/L, npenopb-
yumeaHume gHeBHu go3u (mexkgy 400 u 600 IU)
yecmo He ca gocmamwbuHu. INMpuemsbm Ha 700 go
1000 IU Ha geH no3BoaaBa nocmuzaHe Ha 3ago-
BoaumenHu naazmeHu HuBa Ha BumamuH A (49).

* Kpeamun

KpeamuHbm e a30mHO cbeguHeHue, Koemo
ce cuimesupa 6 6bLbpeyume u vepHua gpob om
ap2UHUH, 2AUUUH U MEMUOHUH, UAU nocmbnBa ¢
XpaHama (Hanp. nocmHo 4YepBeHo meco, nmuve
meco, mopcku gapoBe). AHeBHume Hyxxgu om
kpeamuH (~1-3 g) ce ocuaypaBam paBHomepHo
ype3 eHgozeHeH cuHmes u upe3 xpaHama. Oko-
A0 60% om KpeamuHa ce cbxpaHaBa 6 myckyau-
me Kamo (PocoKpeamuH, Kbgemo CAYXKU Kamo
6ydep 3a pecuHme3upaHe Ha ATD. KpeamuHbm
yBeauuaBa kaembyHama xugpamauus/ocmona-
pumem, nogobpaBa uHgyuyupaHama om ynpax-
HeHUA excnpecua Ha MUO2EHHU MPAHCKPUNUUOHHU
dpakmopu u IGF-1 cueHaauzupaHemo u nomucka
pa32paxkgaHemo Ha MYcKyAHU npomeuHu u B8b3-
nareHuemo. CKkopoweH mema-aHaAu3 nokasa, ye
gobaBkume c kpeamuH npegu3zBukam No-20AAMO
yBeauuaBave Ha yucmama maca, MyckyaHama
CUAQ Ha 20PHU U gOAHU KpalHuuu npu Bb3pacm-
HuU xopa 6 cpaBHeHue ¢ naauebo, gobaBeH Kbm
mpeHupoBku cpewy cbnpomuBaeHue. PazHo-
NOCOYHU pe3yamamu ca peaucmpupaHu 6 npo-
yuBaHua ¢ gobaBaHe Ha KpeamuH NpuU pa3AuYHU
XPOHUYHU KamaboAHu cbecmoaHua. Cpeg xopa
¢ 6orecm Ha [MapkuHCOH, KpeamuHa nogobps-
Ba curama Ha 2opHuU KpalHuuu u u3znpaBaremo
om cmoA. AobaBaHemo Ha kpeamuH noBuwaBa
mMeAeCHOMO mMe2A0 U MyCKYyAHama cuaAa npu na-
UueHmMu Ccbc 3acmoliHa CbpgeyHa Hegocmamby-
HOCM, HO He nogobpaBa MyckyaHama cuaa npu
xopa ¢ XxpoHuuHa obcmpykmuBHa 6erogpobHa
6orecm uau HIV uHgekuua (43, 50).

Kamo usano, Bbnpeku ue kpamkocpodHume
npoyuBaHua npegnorazam u3zBecmHa noaza om
ynompebama Ha kpeamuH 8 gonbAHeHUe Kbm yn-
pa>kHeHUAMa NpuU NAuUeHMU CbC CapkoneHus, Cb-
wecmByBa HeobxoguMoCm Om gbA20CPOUHU NPO-
yuBaHua 3a edpekmume My cpeg mazu nony-Aauus.
AokazameacmBama 3a 6e3onacHocmma OMHOCHO
6bbpeuHama yHkuua npu gobabaHe Ha KpeamuH,
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He noka3zBam noBuweH puck om yBpeskgaHe Ha
6bbpeuHama cyHkuua 8 mesu cayvau (43).

* AHMuUoOKcugaHmMHu xpaHumeAHu

BewecmBa

MpocnekmuBHu npoyuBaHua cpeg Bvb3pacm-
HU noka3zBam, ye no-HUCKUA Npuem Ha aHMUOK-
cugaHmu (kapomenougu, BumamuH E, BumamuH
C) ce cBbp3Ba ¢ no-kbceH PYHKUUOHAAEH chag.
Koncmamauuume om 12-20guwHOMO npocaega-
Bawo npoyuBaHe Framingham Offspring Cohort
(cpegHa Bv3pacm 61+9 2oguHu), ¢ noBmopHa
OoueHKa Ha guemama u u3zudeckomo npegcma-
Bane, B HanbAHO KOpu2upaH mogea, noka3Ba, ue
no-Bucokua cpegeH npuem Ha KapomeHougu, Au-
KOneH u AymeuH * 3eakcaHmuH ca cBbp3aHu ¢
no-maaka 3a2yba 8 cunama Ha 3ax8ama npu npo-
caegaBaHe (n = 2452), a no-Bucokusa npuem Ha Ka-
pomeHougu u Bumamux E cbomBemHo ¢ no-maako
HamaneHue B ckopocmma Ha noxogkama (n = 2422).
Bpb3ka mexxgy npuema Ha BumamuH C u MycKyAHo-
mo npegcmaBare He e peaucmpupana (51).

B mema-aHaau3z Bumamurume C u E He nokasz-
Bam cmumyAupaHe Ha MUCKUAHUA pacmex cAeg
curoBa mpeHupoBka. [MpocaegaBaHe Ha maagu
cnopmucmu, npuemau gobaBku ¢ Bumamur C u E,
peaucmpupa HamaaaBaHe Ha okcugamuBHua cmpec
8 maromo upe3 cepymHo u3cregBaHe, HO He ycma-
HoBaBa yBeauuaBaHe B cunama Ha goAHU KpaldHuuu
cpeg ydacmHuyume, Kakmo u HamaaeHue 6 Myckya-
Homo yBpexxgaHe. Bce owe auncBam gocmamby-
HO ybegumeaHu gokazameacmBa 6 nogkpena Ha
ynompebama Ha Bumamun E u Bumamun C 3a npe-
BeHuua u AeueHue Ha capkoneHus (52).

* Omeza-3 MaCmMHuU KUCEeAUHU

AbAr20BepurkHU NOAUHEHACUMEHU MacMmHU
kuceauHu (PUFA), kamo ,mopckama omeza-3“
etko3zaneHmaeHoBa kuceauHa (EPA) u goko-
3axekcaeHoBa kuceauHa (DHA), cbgbprkawu ce
8 pubama u gobaBku om pubeHo macao, ce u3-
cAegBam kamo KomnoHeHmu Ha 3gpaBocAaoBHu-
me guemuyHU MOgeAUu Nopagu mexHume Npomu-
Bo6Bb3znaaumearu cBolicmBa. ObcepBayuoHHu
npoyuBaHua nogkpenam NoAoKUMeAHUA edpekm
Ha guemama, 6o2zama Ha PUFA B8bpxy myckyaHa-
ma cuAa, ouzudecka PYHKUUA U Yucma maca npu
Bb3pacmHu (43).

Mema-aHaau3, noka3zBa ye gobaBkama Ha
omeza-3 MacmHu KuceAuHu oka3Ba nozumubBen

epekm Bbpxy ckeremHama MUYCKYAHa maca,
uzomempuyHama KoOHmMpakuyua u MakCumaAHama
MycKyAHa cuaa 6 kBagpuuenca. HuBa Ha omeza-3
MacMmHuU KuceAuHu B8 xpaHama ca ompuuameaHo
cBbp3aHu cbe capkoneHuama, a noBeve om 2 g/
geH ome2a-3 macmHu KuceAuHu ce cBb3pBam c
yBeauuaHe Ha myckyaHama maca u nogobpaBa-
He ckopocmma Ha xogeHe. Cnopeg ekchepmHu
cmaroBuwa, gozu om 3000 mg/ged DHA natoc
EPA (noBeue om 800 mg/geH EPA) ca Heobxogu-
MU 3a okazBaHe Ha noAo>KumMeaeH epekm Bbpxy
¢puzuveckomo npegcmaBare npu Bb3pacmHu
XOpa, KAmo No-HUCKUMe go3u HAMam 3Havumen-
HU ecpekm Bbpxy MyckyaHama cuaa (52).

* MukpoHympuenmu

Bce noBeue gokazameacmBa nokazBam, uye
HUCKUAM NpUem Ha MUKpoHYmMpueHmu ce cBbp3Ba
¢ noBuweH puck om capkoneHua. CucmemHu aHa-
AU3U goka3Bam, ye nauueHmMuMe CbC capKoneHuA
uMam NO-HUCHLK Npuem Ha KaAuud, maz2He3ul, Ha-
mpul u ceaeH, cnpamo Bb3pacmHume 6e3 capko-
NEHUA, a Ma2He3UAM, CeAEHBM U KaAUUAM U32AEXK-
ga ca Hal-obewaBawume muHepaau 3a npeBeHuus
UAU AedeHue Ha capkoneHusa (53).

MazHnezuam e Bmopuam Hal-paznpocmpa-
HeH BbmpekrembyeH KamuoH cAeg Kaaua. Tod
yuvacmBa 6 peguua memaboAumHu nbmMuwa
Kamo cuHme3 Ha nenmugu u AHK, cueHaaHa
mpaHcgykuua, KOHMPOA Ha kpbBHama 3axap,
MYCKUYAHa KOHmMpakyua, CmumyaupaHa cekpeuun
U MpaHcAoKauua Ha GOHHU KaHaAu. Aedpuyumbm
Ha mazHe3ul ce cBvp3Ba c yBeauuaBaHe Ha peak-
muBHume kucropogHu BugoBe u yBpexxgaHe Ha
npomeuHume 6 kaemkama (53).

AokazaHo e, ue no-Bucokuam npuem Ha mae-
He3ul KopeAupa NOAOXKUMEAHO C aneHguKyAap-
Hama MyCKyAHa maca, a noaokumeaHa Bpb3ka
MeXgy npuema Ha mazHe3ull U cuaama Ha 3a-
xBama ca gemoHcmpuparu 8 pa3zaudHu cpe3zoBu
npoyuBaHua. Hacmoawume gaHHU noka3Bam,
ye gobabkume ¢ mazHe3ul 3abaBam cBbp3aHa-
ma ¢ Bb3pacmma 3azyba Ha ckeAemHa MYCKUA-
Ha maca, Bbnpeku ye gokazameacmBama ca oc-
HoBHO Ha 6a3zama Ha obcepBauuoHHu u cpe3zoBu
npoyuBaHusa (52).

CeaeHvm e ocHoBeH mukpoeremeHm, KOUMo
ynpaxkHaBa noBeuemo om cBoume Guoroz2uyHU
epekmu upe3 ceaeHouucmeuH. Ta3u amuHoOKU-
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ceAuHa e BkatoueHa B ceaneHonpomeuHume upe3
MpaHCAAQUUOHHU MawuHU, Koumo ob6ukHoBeHo
(PyYHKUUOHUPAM Kamo OKCugopegykmaszHu eH-
3umu B pazaudHU mMemaboAUMHU NbMUWA, Npeg-
na3zBawu om okcugamuBHo yBpexkgare (63).

Bbnpeku ye npuembm Ha ceaeH cpeg Bb3-
pacmHu Auua e Hucbk u moBa ce cBbp3Ba c
no-A0wa MyckyaHa yHKuua, npocnekmuBHume
npoyuBaHua He noka3zBam 3Hauum edekm om
npuema Ha ceaeH Bbpxy PyHKUUAMA Ha cKearem-
Hama myckyaamypa. Cnopeg npenopbkume Ha
EC gHeBHuam xpaHumeAeH npuem Ha ceAeH e
20-75 pg 3a Bb3zpacmuu. Tol kamo noBeuemo
OM HaAu4YHUMeE gaHHu ce 6azupam Ha obcepBa-
UuoHHU npoyuBaHua, onpegeraHeMo Ha edpekma
om gobaBkume CbC ceAeH Npu NauueHMuU CbC
capkoneHus uzuckBa 6bgewu 20AeMU paHgoOMU-
3upaHu KoHmMpoAupaHu npoyuBaxua (52).

B aHaAau3 Ha UK Biobank, e ycmanoBeHo, ue
Auuama c no-8ucok npuem Ha kaaul ca cBbp3aHu
€ no-Hucku waxcoBe 3a pazBumue Ha capkone-
Hua (42).

Cpe3oBu npoyuBarua nokazBam, ue gHeB-
HUA Npuem Ha KaAuul KopeAupa ompuuameAHO
c o6wua NpoueHM Ha Ma3HUHU U NOAOXKUMEAHO
C KOCmHama maca Ha kpadHuuume. AHeBHuam
npuem Ha KaAuul e 3HaYUMEeAHO NO-HUCHK Npu
nauueHmMu CbC CcapKoneHus, OMKOAKOMO Nnpu
me3u 06e3 capkoneHua. AHaau3 cpeg 396 283
yuacmHuuu 68 UK Biobank paskpuBa, ue no-Bu-
cokuam npuem Ha Kaauul e cBbp3aH ¢ no-HUCKU
waHcoBe 3a capkoneHua. AHaau3 Ha yemBbp-
momo Kopelicko HauyuoHaAHO u3caegBaHe Ha
3gpaBemo u xpaHenHemo (KNHANES) cbwo yc-
manoBaBa, ye gHeBHuam npuem Ha Kaauul e 6
NOAOXKUMEAHA KOopeAauua C aneHgukyAaapHama
cKeAemHa MyckyaHa maca npu 1339 B6vb3pacmHu
kopeluu. Bbnpeku moBa, gpyeu cmyguu ycma-
HoBaBam, yue gonbAHUMEAHUA Npuem Ha KaAuuu 6
pamkume Ha 6 meceua HAMa 3HavYuMeAeH epekm
Bbpxy myckyaHama cuaa. Bce owe auncBam goc-
mambyHo npoyuBaHua oueHaBawu epekma Ha
KaAuua Bbpxy nayueHmu cbe capkoneHua (42).

* [Ipobuomuyu u npebuomuyu

YoBewkama upeBHa mukpobuoma ce Cbc-
mou om 10-100 mpuAuOHa MUKpPOOpP2aHU3MU,
kamo Bacteroidetes u Firmicutes npeobaagaBam
npu Bv3pacmHume. CArokHama ekocucmema

uzpae >kuzHeHoBaxkHa poaa B upeBHume umyHHu
U EHgOKPUHHU (pyHKUUU, eHepauliHama XOMeo-
Ccmas3a, XpaHUMeAHUA CMamyc U NOggbp>KaHemo Ha
3gpaBemo, uznbaHaBalku mexkguHHa poaa 6 npoue-
cume Ha pasepaxkgaHe Ha Bb2aexugpamu, npome-
UHU U Aunugu u gocmaBkama Ha eHepaua (54).

INpu Bb3pacmHume xopa npomeHume B
cbcmaBa Ha upeBHama ropa ca cBbp3aHu c
npozpecua Ha 3aboaaBaHua u pa3zBBumue Ha
frailty-cungpom. Van Tongeren u cbmp. ca nbp-
Bume u3cregoBamenu, koumo cbobwaBam
3a Bpb3ka mexgy frailty u cocmaBa Ha mukpo-
buoma B uyepBama. HamanaBaHe Ha KoAuue-
cmBomo Ha Bacterioides /Prevotella, Lactobacilli
u Faecalibacterium prausnitzii u yBeauuaBa-
He Ha geAaa Ha Atopobium, Ruminococcus u
Enterobacteriacae, npegnoaaza, ye 6ymupambvm
uzpae BakHa poaa B ykpenBaHemo Ha Bpb3kume
mexxgy upeBHume kaemku u npegomBpamaBaHe
paznpocmpaHeHuemo Ha Mukpobu u Bb3naau-
meAHU npomeHu. B npoyuBarHemo ELDERMET om
2007 2., uzcaegBawo poaama Ha ypeBHama mu-
Kpobuoma kamo uHgukamop 3a 3gpabe npu 161
upAaHgcKu Auua Ha Bb3pacm Hag 65 20guHu, e
ycmaHoBeHa gupekmHa Bpb3ka mexgy Hakme-
puume, npou3Bexxgawu Gymupam, u no-gobpusa
pyHKUUOHareH Kanauumem u 3gpaBocaoBHo
cbecmosnHue cpeg Bb3zpacmuu uHguBugu, xxuBe-
ewu B8 obwHocmma. B u3caegBane, nybaukyBa-
Ho npe3 2021 2., upe3 aHaAu3 Ha pekarHu npobu
om 60 3gpaBu KoHMpPOAU U 27 nauueHmMu CbC
capkoneHus, e peaucmpupaHo obwo HamaaaBa-
He Ha MuKpobHomo pa3Hoobpa3zue cpeg uHguBu-
gume CbC CapkoneHua N0 OMHOWeHUe Ha Npo-
uzBexkgawume 6ymupam pogoBe Lachnospira,
Roseburia, Fusicantenibacter, Lachnoclostridum u
Eubacterium, gokamo Lactobacillus He nokazBam
3Havuma npomsaHa (55, 56).

Taka ocma ,4epBo-Myckyr” e npegaoxeHa
kamo Bb3morkHa ueA npu pa3zpabomBaHe Ha uH-
mepBeHuuu cpewy u3zuvecka crabocm u cap-
KoneHua. lNpegkAuHUYHUME gaHHU nokazBam, ye
gobaBku c pa3zauuHu wamoBe Lactobacillus Hama-
AaBam cBbp3aHua ¢ Bb3pacmma cnag 6 myckya-
Ha mMaca U cuAa Npu MUWKU, Ype3 HamaraBaHe Ha
npoBb3narumeaHume cuz2HaAu, uHxubupaHe Ha
MYCKYAHama ampoua U CMumyAupaHe Ha Myc-
KYAHama MumoxoHgpuaAaHa 6uozeHesa (57- 60).

INpoyuBaHua cbobwaBam 3a cegem
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npobuomuyHu gobabku, cbgbpykawu Saccharo-
myces boulardii, Lactobacillus casei, Bifidobacterium
longum, Lactobacillus paracasei, Lactobacillus
salivarius, Lactobacillus plantarum u Bifidobacterium
longum ¢ no3umuBeH epekm Bbpxy MyckyaHua
pacmex. NMpebuomuuu —UHYAUH U KYPKYMUH, Kb-
coBepuskHu macmHu KuceAuHu (SCFAs) u Hakou
XpaHu (kedpup, guema ¢ Bucoko CbgbprkaHue
Ha BbaAaexugpamu u noAunenmug om cmpugu)
nogobpaBam myckyaHama maca UAU PYHKUUA
upe3 npomaHa 6 mMukpobHOmMo pazHoobpazue
u HamaraBaHe cvomHoweHuemo Firmicutes/
Bacteroidetes. Okamoto u comp. ycmanoBaBam,
ye UHYAUHBM, KOMOUHUpPaH C MUKpOOHa mpaHc-
nAaHmauus, nogobpaBa MyckyaHama Uu3gpbKAU-
Bocm, HO He u MyckyaHama maca 68 muwu moge-
Au.  Tpu capkoneHus, gobaBkume, cbgbp>kawu
L. casei, L. paracasei u B. Longum ce cBbp3Bam c
Bv3cmaHoBaBaHe om 3azybama Ha MyckyaHa maca
npu 2pu3zayu, Ho Bce owe npuvuHHO-cAegcmBeHa-
ma Bpb3ka mexgy Bb3zpacmoBama gucbuosza u
MUYCKYyAHama ampodua He e goka3aHa (54).
Fielding u comp., ycmanoBaBam, ue cpeg
B6b3pacmHu uHguBugu, 2pynama c no-Bucoka
cuAa Ha goAHume KpalHuuyu uma no-Bucoko om-
HocumeAHo u3obuaue om Prevotella u Barnesiella
6 cpaBHeHue ¢ 2pynama ¢ NO-HUCKA CUAA HA JOAHU-
me kpalUHuuu. Apy2o npoyuBaHe nokazBa no-
AOXKUMeEAHa KopeAauua Mmexxgy Lachnospira,
Eubacterium, Ruminococcus u curnama Ha 3ax8a-
ma (61). NMpoyuBaHe Ha Sugimura u cbmp. NoKas-
Ba noroxkumenHa Kopeaauua mexxkgy Eggerthella u
cuaama Ha 3axB8ama/VITM npu mbxke u >eHu; no-
AOXKUMeEeAHa Kopeaauua mexkgy Blautia u cuaa Ha
3axBama/TM camo npu mbxxeme, Kakmo u om-
puuameAHa koperauua mexgy Faecalibacterium
u cuaa Ha 3axBama/VITM. Te3zu pogoBe upeBHu
MUKPOOU buxa MO2AU ga hognomozHam npougeca
Ha yBeauuaBaHe Ha MycKyaHama cuAa UAU Npe-
gomBpamaBaHe Ha MyckyAaHa crabocm, HO ce u3-
uckBam gonbAHUMeEAHU npoyyBaHua 3a ymouHa-
BaHe Ha npuvuHHO-cAegcmBeHama Bpb3ka (61).

* XpaHu, 6ocamu Ha Humpamu

MoA3ume 3a 3gpaBemo om guema, 602ama
Ha 3eAeHuyuu, ce obacHaBam omuacmu c Buco-
KOMO UM CbgbpskaHue Ha HuUmMpamu, Koumo ca
BaxxeH OuorozuuyHo akmuBeH Kapguonpomek-
muBeH komnoHeHm. [MpubauzumearHo 80% om

obwua xpaHumeAeH npuem Ha Humpamu ugBa
OMm 3eAeHYyuume, Kamo AUCMHUME 3eAeHYyuU
u uBekromo ca Hal-602amu Ha HUMpamu, cAeg-
BaHu om narogoBeme u mecomo (62).

Cokbm om uBekro yBeauuaBa 6uoHa-
AUYHOCMMa Ha azomeH okcug (NO) upe3
npeBpbwarHe Ha Humpamume 6 Humpumu 6
ycmHama KyxuHa om KOMeHCaAHU bGakmepuu.
MoBuwaBanemo Ha cucmemHume HuBa Ha NO
peayAaupa MUMOXOHJPUAAHOMO guwaHe u Nogo-
6paBa koHmMpakmuAHume cBolcmBa Ha ckearem-
HUMe MYCKyAU, kpbBHama nepgy3ua u gocmab-
Ka Ha xpaHumeaHu BewecmBa Kbm myckyaume
U MO3bKa, Kamo No mMo3u HaduH oka3zBa noao-
>kumeaHo Bb3geticmBue Bbpxy uzuveckomo
npegcmabBatre. Npu Bv3pacmHu xopa gobabaHe-
mo Ha cok om uBekro nogobpaBa eHgomeaHama
pyHkuug, HamaraBa kpbBHOMO HaaazaHe u Nogo-
6paBa moaepaHmHoCcMMa Kbm ynpaxkHeHus. Bob-
npeku moBa, 8 ckopowHo uHmepBeHuUuOHaAHO
npoyuBaHe gobaBaHemo Ha cok om uBekro He
noBauaBa 3Hauumo puzuveckomo npegcmabaHe
npu Bv3pacmHu xopa, BkatoueHu 6 wecmceg-
MUYHa npozpama 3a aepobHU ynpaxkHeHusa (43).

* EcmecmBeHo cpewanu gpumoxumuka-
Au om naogoBe

YpcoroBama  KuceAauHa, NneHmMauuKAUYeH
mpumepneHoug, cbgbpkaw, ce B abbakume, e
nokazara epekmuBHocm 3a HamaraBa MyCKya-
Hama ampodua U CMUMyYAUpaHe Ha MYCKYAHa-
ma xunepmpodusa 8 npoyuBaHua ¢ MUWKU Kamo
noBauaBa uHcyauH/IGF-1 cueHaaHua nbom B cke-
AEMHUME MUYCKYAU. AONBAHUMEAHO € YyCmaHo-
BeH u ecpekm 3a noHwkaBaHe HuBama Ha KpbB-
Hama 3axap Ha 2AagHO, NAA3MEHUA XOAeCMEPOA
u mpuaAuuepugu (63). EmaHoaroB ekcmpakm om
mywmyaa (Eriobotrya japonica), cbgbprkaw, ypco-
AroBa kuceauHa, npegomBpamaBa uHgyuupaHa-
ma om gekcamemazoH MYCKyAHa ampodua npu
nabxoBe (63, 65).

TomamuguHbm, Cbgbpykaw, ce 8 Heyzpeaume
U 3eAeHu gomamu, e memaboAum Ha a-momamu-
Ha, KoUmo e noka3aa edpekmuBHocm B8 nogobps-
BaHe myckyaHama cuaa u HamaaaBaHe Ha Hampyn-
BaHemo Ha macmHa mbkaH 8 myckyaume (63).

YpoaumuH A e memaboAum om 2pyna Ha
eAa2umaHuHU (NOAUEHOAHU CbeguHeHUA), KOU-
mo ce omkpuBam B Hapa, 2opckume naogoBe u
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laHeBa, NUhuaHa I. u konekmuB

6 Hakou agku. CowecmByBam npoyuBaHus, go-
kazBawu edpekma Ha ypoaumuH A 3a UHgykKuua
Ha mumodazuama 6 myckyaume u nogobpaBaHe
Ha MycKyAHama ¢pyHKuua npu 2pu3adu. Peyama-
mume om npoyuBaHua npu >xuBomHu npegno-
Aazam, ye gobaBaHemo Ha me3u ecmecmBeHu
CbeguHeHuUa MoXKe ga uma nozumuBeH edekm
npu Bb3pacmHu uHguBugu cbC capkoneHuama
Kamo gonbAHeHue kbm Bogewume memogu 3a
npeBeHuun u AeyeHue (63).

AobaBkume Ha 6uakoBa ocHoBa npegus-
BukBam 3Hauyum uHMeEpec Npu nayUueHMU CbC
capkoneHua. KypkymuHom om Curcuma longa,
aAKaAOUgu U cmepougHu AakmoHu om Withania
somnifera (Solanaceae), kamexuHu om Camellia
sinensis, npoaHmMouuaHuguH om 2po3goBu cem-
KU, 2UH2epoAU U wozaoau om Zingiber officinale
ca NoKazaAu noAoxkumeneH epekm Bbpxy cke-
AEMHUME MUYCKYAUu npu u3caegBarua Bbpxy
xopa. PogmapuHoBama kuceauHa 6 po3zmapuHa
gemoHcmpupa noumuBen ecpekm 6 ycBonBaHe-
MO Ha 2Al0K03a B ckeAemHume MyCKYAHU KAem-
KU u akmuBupaHe Ha ageHO3uH MoHOgOCham-

akmuBupaHama npomeuH KuHa3za (AMPK). B
npoyuBaHe e ycmaHoBeHo, ye ekcmpakm om-
wu3zaHgpa /Schisandra chinensis/, mpaguuuorHa
azuamcka buaka, nogobpaBa curama 6 6egpeHu-
me Myckyau npu Bb3pacmuu >keHu. MNMpoyuBaHusa
Bbpxy >kuBomHu npegnoAazam, 4ye ekcmpakm
om Schisandra chinensis oka3zBa 6aAazonpuam-
HU edekmu 3a HamaraBaHe Ha GeambuyHOMO
pa3zepakgaHe u yBeauyaBaHe Ha npomeuHoBusa
cuHmes; npoaBaBa aHmMuoKcugaHmMHU U Npomu-
BoBb3naaumenru epekmu Bbpxy ckenemHama
myckyramypa. LlluszaHgpud A u wu3aHgpuH B
ca ocHoBHUmMe akmuBHu cbcmabku ekcmpakma
om wu3aHgpa, cBbp3aHu ¢ uHxubupaHe Ha Myc-
KyaHama ampodpua 68 pa3zaudyHu ekcnepumeHmu
c >»kuBomHu u cmumyAaupaHe Ha gudpepeHuua-
uuama Ha MyckyaHume kaemku. PecBepampon,
KamexuH, coeB npomeuH, >xeHweH u gpyau Be-
wecmBa, 3a koumo e uzBecmHo, ye umam aH-
muokcugaHmHo, npomuBopakoBo u 3abaBawo
cmapeeHemo gedcmBue, cbwo ce BvuBexxgam
Kamo noAe3Hu 3a npegomBpamaBaHe Ha capko-ne-
Huama (63, 65). Bbnpeku e npoyuBaxua in vitro

Tabauya 3. XpaHumennu BewecmBa, Koumo mozam ga noBausam capkoneHuama u npenopbUUMeAeH

gHeBeH npuem (no 52).

Hympuenm MpenopbuyumenHa go3a 3a npuem

Mpomeun 1-1.2 g/kg/d 3a 3gpaBu Bv3pacmuu; 1.2-1.5 g/kg/d 3a Auua c
HegoxpaHBaHe uau 25-30 g npomeuH Ha XpaHeHe

AeBuun 2.5-2.8 g Ha xpaHeHe

HMB 3 g/d

BumamuHn A 800-1000 IU/d

BumamuH E 400 1U/d

Bumamun C

45 go 90 mg/d

MazHezut 300 mg/d 3a mbxke u 270 mg/d 3a xxeHu
CeneH 25-75 pg/d

Kaauuu 1000-1200 mg/d

Mpobuomuuu 400 pg/d

HeopzaHuueH Humpam | 3.7 mg/kg/d

Koaazen 50 ml/d

[MoAudeHoAu >500 pg
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u 6 mogeau Ha 2pu3zadu nokazBam obewaBawu
pe3yamamu, gokazameacmBama npu cmapeewu
yoBewku Myckyau ca HeybegumenaHu.

3akaloyeHue

XpaHeHemo uepae BaxHa poas, kakmo 8
npeBeHuyuama, maka u 6 AeyeHuemo Ha capko-
neHuama. HaauuHu ca mHoxkecmBo gokazamea-

cmBa 3a Bpb3ka mMexgy HauuHa Ha XpaHeHe u
MUYCKYAHama maca u pyHkuua, Ho cbwecmByBa
HeobXxogumocm om gonbAHUMEAHU NpochekmuB-
HU npoyuBaHun, KOUMO ga U3ACHAM ONMUMAAHUA
NPOCHUA U CXEMA 32 NPUEM Ha pa3AUYHUME XpaHu-
meaHu BewecmBa cpeg Bb3pacmHume xopa, ga
ce onpegeAam ONMUMaAHUME go3u U NPOJbAXKU-
MeAHOCM Ha npuem C ueA Hat-Bucoka ecpekmubB-
Hocm B 6opbama cbe capkoneHuama (Taba. 3).
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Pe3slome

Llea: CocmoaHuama, cBbp3aHu ¢ paykmyauua Ha noroBume XOpMoHU Kamo meHapxe, bpemet-
HOCM U MeHoNay3a MoXKe ga mogyaupam yecmomama Ha u3aBa u akmuBHocmma Ha peBmamougHua
apmpum (PA) npu 3acezHamume >eHu. C o2aeg Ha moBa, Hacmoawomo npoyuBare cu nocmabBu 3a uea
ga npoyuu penpogykmuBHume xapakmepucmuku y 6bAa2apcku nayueHmku ¢ PA.

Mamepuaau u memogu: 117 nauyueHmku ¢ peBmamouger apmpum (PA) Ha cpegHa Bb3pacm 62.02
(28-85) 2oguHu, om koumo 100 nocmmeHonay3aAHu >keHu, baxa BkaroueHu B8 Hacmoawomo pempoc-
nekmuBHo npoyuBare. bewe cbbpaHa UHPOpPMaUua OMHOCHO penpogykmuBHama um aHamHes3a, Kamo
ce omyumauwe Bb3pacmma Ha u3zaba Ha 3aboaaBaHemo (Npe- UAU hocmMMeHOoNay3aAHo).

Pesyamamu: CpegHama Bb3pacm Ha guazHocmuuupate Ha PA npu u3caegBaHume nayueHmku
6ewe 50 20guHU, KaMoO Hal-20Aam Gpol nauueHmku baxa pazBuau PA 6 nepuoga go 10 20guHu caeg
HacmbnBaHe Ha meHonay3a. CpegHama Bb3pacm Ha meHapxe Gewe no-kbcHa npu >keHume ¢ PA 6
cpaBHeHue ¢ obwama nonyaauus, gokamo Bb3pacmma Ha meHonay3a bewe cxogHa ¢ obuvatiHama 6
cbwama nonyaauua. He ce ycmanoBuxa pa3auuun 8 6poa Ha GpemeHHocmume, Bb3pacmma Ha meHap-
Xe UAU MeHONay3a Mexxgy >keHume, guazHocmuuuparu ¢ PA npegu u caeg meHonay3zama. INpexkgeBpe-
MEHHa U paHHa (CnoHMaHHa u UHgyuupaHa) meHonay3a 6axa ycmaHoBeru cbomBemto npu 2% u 12%
om >xeHume ¢ PA. Ipu nauueHmkume 6ewe ycmaroBeHa Bucoka yecmoma Ha abopmu no >keaaHue,
2UHEKOAO2UYHU 3ab0AaBaHua U NO-CneyuaAHO Ha KapUUHOM Ha mamoyHama wuulka.

3akaroyeHue: INpocregaBaHemo Ha oBapuasHama goyHKuus, ckpuHuHabm 3a HPV uHgekuua u uep-
BukaaHa Heonaazma caegBa ga 6bgam cuaHo npenopbuBaHu Ha nauueHmkume ¢ PA y Hac.

KatoyoBu gymu: peBmamouger apmpum, penpogykuus, abopmu, meHonay3a, KapuuHom
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BvBegeHue

PeBmamougHuam apmpum npegcmaBanBa
CUCMEeMHO XpOoHU4HO Bb3znaaumenrHo 3aboanBa-
He ¢ aBmoumyHHa 2eHe3a, Xxapakmepu3upawoo
ce ¢ npoepecuBHa cmaBra yBpega, ekcmpaap-
mukyaapHu npoaBu u noBuweHu Bb3naaumenHu
mapkepu (1,2). PazBumuemo Ha 3aboaaBaHemo
e cBbp3aHo C 2eHemMuUYHa Npegucno3uuua Kbm
npou3zBogcmBo Ha aBmopeakmuBHu T u B kaem-
Ku, Hapeg c npoBokupaw, UHUUgeHM - Hal-yec-
mo BupycHa uau bakmepuaaHa UHpekuua, akmu-
Bupawa aBmopeakmuBHume Aumcouumu (3).
B gonbaHeHue, PA e 3aboaaBane, koemo 3acaza
NPEgUMHO >KEHCKUA NOA, KAMO CbOMHOWEHUe-
MO >KeHU : MbxXe gocmuza 4-5:1 npu navueHmu
nog 50-2oguwHa Bv3pacm cbe cnag go 2:1 6
no-8v3pacmHama nonyaauus (4).

MoroBuam gumopcpuzom B  3aboreBae-
Mocmma npegnoAaza mogyaupaw, edekm Ha
noroBume xopmoHu Bbpxy umyHoAo2UHHUME
Xapakmepucmuku U KAuHU4HUme npoaBu Ha PA.
EcmpozeHume moxke ga noBauaam Bb3narumen-
Hua omeoBop, cuHmMe3a Ha UMYHO2AOOYAUHU U
UUMOoKUHU, ekcnpecuama Ha Toll-Like Receptor 7,
Kakmo u makpogazearHama dyHkuua (5). Cuu-
ma ce, ye ecmpozeHume ocbwecmBaBam npo-
Bbv3naaumenHu epekmu Bbpxy B-rumgpouumu-
me, nomuckam T-xeanepHama mun 1 dpyHKuuUS,
HO cmumyaupam npou3BogcmBomo Ha T-kae-
MbyHUME Mun 2 UUMOoKUHU (6). 3a pazauka om
ambuBareHmHUMe egekmu Ha ecmpozeHume,
npo2ecmepoHbM U aHgpo2eHume ocbwecmBa-
Bam ocHoBHO npomuBoBb3naaumeAHu u umy-
HocynpecuBHu edpekmu (7). MNopagu macHama
Bpb3ka mexxgy XxopmoHaAaHuUme BAuaHuUA U UMU-
Humema, He e yuygBawpo, ye cbcmoaHua, cBop-
3aHU C AyKmyauua Ha noaoBume XOpMOHU
Kamo meHapxe, bpemeHHOCM U meHonay3a moxe
ga mMogyAaupam decmomama u akmuBHocmma
Ha PA (6,8).

OcBen moBa, 2eHemuyHu, enu2eHemuyHu
U coyuo-ukoHomuvecku Bb3geticmBua moxe ga
okazBam gonbAHumMereH edpekm Bbpxy u3zaba-
ma u cumnmomamukama Ha PA 8 pa3auuHume
pacoBu u emuuuecku 2pynu (9). BepoamHo goc-
mbnbm go HoBu GuoAc2UYHU Mepanuu, Kakmo
U HazAacume NO OMHOWEHUE NPUEeMa Ha OPaAHU
KoHmMpauenmuBu u XopMoHO-3amecmumeAHa

mepanua ca cbwo cpeg KaouoBume pakmopu,
MogyAupawu geHomunHama u3aBa Ha PA npu
»keHume 6 pa3zauuHume emanu om >kuBoma um
(9-11), Bonpeku ye pezyamamume om npoyuBa-
HuamMa noHakoza ca npomuBopeyuBu.

C oeaeg Ha moBa, Hacmoaw,omo npoyuBaHe
uma 3a ueA ga pa3eaega penpogykmuBHume xa-
pakmepucmuku Ha 6bAz2apcku >xeHu ¢ PA, kamo
onuwe nomeHyuasHume puckoBe u Bb3MOXKHU-
me memogu 3a maxHama npeBeHuus.

Mamepuanu u memogu

YyacmHuyu u npomokoA Ha npoy4BaHemo

B npoyuBanemo 6axa BkatoueHu 117 nauu-
eHmku ¢ peBmamouger apmpum (PA) Ha cpegHa
B6b3pacm 62,02 (28-85) 20guHu. AuazHo3zama PA
6ewe nocmaBeHa cbobpazHO akmyasHUMe mex-
gyHapogHu npenopbku (12). Bcuuku nauueHmku
nonbAHUXa aHkema, BkaouBawa gaHHU OMHOC-
HO penpogykmuBHama um aHamHe3a. bewe cb-
OpaHa uHopmauua omHocHo Bb3pacmma Ha
MeHapxe, HaAuduemo Ha pegoBeH uau Hepego-
BeH meHcmpyareH yukbA, 6pol GpemeHHocmu,
cnoHmanHu abopmu, mbpmBu paxkgaHua u >Ku-
BopogeHu geua, kakmo u Bb3pacm Ha meHonay-
3a - cbomBemHo ecmecmBeHa uAu uHgyuupaHa
om xupypau4Hu uHmepBeHuyuu. bewe omueme-
HO HaAUYUEeMO Ha paHHa uAu npexkgeBpemeHHa
MeHonay3a cbobpa3zHo ymBbpgeHume mexqgy-
HapogHu npenopbku (13). baxa ymouHeHu Cbw,o
Bb3pacmma Ha u3aBa Ha PA u popmama Ha 3a-
6oaaBaHemo - cepono3umuBHa uau cepoHeza-
muBHa. bewe cbbpaHa uHgpopmauua OMHOCHO
mepaneBmuuHume pexxumu Npu nayueHmkKume,
Kamo ce omuyumawe npuema Ha Kopmukocme-
pougu u memompekcam. [lauueHmkume 0axa
3ano3Hamu C ueAume Ha npoyuyBaHemo, kamo
Bcuuku npegocmaBuxa NUCMEHO UH(POPMUPAHO
cbaAaacue 3a ydacmue B Hezo.

Cmamucmuyecku aHaAu3

Pesyamamume 06axa npegcmaBeHu upe3
cpegHa £ cmaHgapmHo omkAoHeHue (SD) [megu-
aHa] 3a koauvecmBeHume npomeHAuBu uAu Kamo
yecmoma (%) 3a guxomomHume npomeHAuBu.
Pazaukume 6 yecmomume 6axa onpegeAeHu no
memoga x - kBagpam u ype3 moyHua Kpumepud
Ha Fisher. Caeg mecm Ha Kolmogorov-Smirnov
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3a HOPMaAHOCM Ha pa3znpegeAeHuemo, pa3Au-
Kume mexxgy gBe 2pynu H6axa onpegeAaHu upe3
Mann-Whitney mecm. bewe npuemomo Kpu-
muyHo HuBo Ha 3Hadumocm 0,05 npu npoBep-
Ka Ha xunome3u. Cmamucmuueckuam aHaau3
b6ewe u3zBbpweH ype3 cmamucmuyecku nakem
MedCalc® Statistical Software version 22.021
(MedCalc Software Ltd, Ostend, Belgium; https://
www.medcalc.org; 2024).

Pesayamamu

CpegHama B8b3pacm Ha PA guazHo3a npu u3-
caegBaHume navueHmku 6ewe 50,94 £14,19 [50]
20guHu. B meHonay3za 6axa 100 om max (85,5%),

gokamo 17 nauueHmku (14,5%) b6axa npeme-
Honay3aAHu. INpu 45 (38,5%) om nauueHmKume
PA 6ewe guazHOoCmuuyupaH npegu meHonays3a, a
npu ocmaHaaume 72 (61,5%) - caeg meHoNay3a.
CpegHama Bb3pacm Ha meHonay3a npu >keHume
bewe 49,37+4,92 [50] 2oguHu, Kamo Hal-20A9M
O6pold nauyueHmku 6axa pa3zBuau PA 6 nepuoga
go 10 20guHu caeg HacmbnBaHe Ha meHoNnay3a
(Due. 1).

PenpogykmuBHume xapakmepucmuku Ha
nocmmeHonay3aAHUme >KeHu, guazHocmuuupa-
HU npe- UAU hocmmeHonay3aaHo ¢ PA ca npeg-
cmaBeHu Ha Tabauya 1.

ABe om uzcaegBaHume nocmmeHonay3aAHu
eHu (2%) baxa ¢ npexkgeBpemeHHa meHonays3a,

Bb3pacm Ha PA guazHo3a cnpamo Bb3pacm Ha meHonay3a npu uzcaegBaHume »eHu.

0 - meHONay3a.
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Tabauya 1! PenpogyxmuBHu xapakmepucmuku npu nocmmeHonay3aaHu >keHu ¢ pebmamouger apmpum
(PA), guaecHocmuuupaHu cbe 3ab6oaaBaHemo npegu uau caeg meHonay3a. M-meguaHa; m-cpegHa
cmoUHocm; SD - cmaHgapmHo omkaoHeHue; (%) - yecmoma.

PA npegu meHonay3a PA caeg meHonay3za
n m/ M/ (%, n) SD | n m/ M/ (%, n) SD p
Bw3pacm (20guHu) 28 60.00 [58.50] 737 | 72 67.72 [69.00] 8.53 | <0.001
UTM (k2/m?) 28 27.76 [27.97] 4.72 | 72 27.59 [27.22] 5.60 0.634
TiomioHonyweHe (%) 28 39.3% (11) 72 30.6% (22) 0.479
Cepono3zumuBen PA 28 92.9% (26) 72 73.6% (53) 0.053
Bw3pacm Ha guazHo3a 28 42.60 [43.00] 8.30 | 72 59.21 [58.50] 8.30 | <0.001
(eoguHu)
Bb3pacm Ha meHapxe 28 13.80 [14.00] 1.88 | 72 13.94 [14.00] 1.41 0.802
(eoguHu)
Bb3pacm Ha meHonay3a 28 50.96 [50.00] 4.54 | 72 48.75 [50.00] 495 | 0.081
(eoguHu)
PenpogykmuBeH nepuog | 28 37.11[37.00] 4391 72 34.80 [36.00] 526 | 0.047
(eoguHu)
O6uw, 6pou GpemenHocmu | 28 2.67 (2.50) 1.74 | 72 2.74 (2.00) 1.71 | 0.940
MoHe egHa 6pemeHHocm | 28 92.9% (26) 72 98.6% (71) 0.188
(%)
lMoHe eguH cnoHMaHeH 28 14.3% (4) 72 6.9% (5) 0.262
abopm (%)
MoHe eguH uHgyyupaH 28 35.7% (10) 72 45.8% (33) 0.379
abopm (%)
Moe egHo xuBo 28 92.9% (26) 72 95.8% (69) 0.617
paxgaxe (%)

egHama - nopagu npexkgeBpemerHa oBapuaaHa
HegocmambyHOCM, a gpy2ama - nopagu onepa-
muBHa uHmepBeHuua 3a KAPUUHOM Ha MaMOYHa-
ma wuuka.

Yecmomama Ha paHHa MmeHonay3a bGewe
12% (12 »eHu), kamo npu 5 om max (41,7%)
NpuYyuHUME 3a no-paHHama meHonay3za 6axa
ampozeHHu /onepamuBHu uHmepBeHyuu nopa-
gu gobpokayecmBeHu uau 3a0kavecmBeHu 2u-
HekoAo2u4HU 3aboaaBaHua/. O6wo 4 XxeHu cno-
geAuxa, ye ca npuAazaAu XopmMoHaAHa mepanua
(gBe »xeHu - ¢ opaaHu koHmpauenmuBu u gBe c
XOpMOHO-3amecmumeAHa mepanus). Cegem om
>xeHume (5,98%) baxa guazHOCMUUUPaAHU CbC
3A0KauecmBeHu HeonAazmu /2 ¢ mMymopu Ha

MAEYHU >KAe3u, 4 - Ha mamoyHa wullka u egHa
- Ha wumoBugHa xae3a/. He ce ycmaHoBuxa
HukakBu pazAaudua 8 penpogykmuBHume ocobe-
HOCMU MexXgy >KeHume CcbC cepono3umuBeH u
cepoHezamuBen PA (p>0,05 3a Bcuuku uzcaegBa-
HU NoKa3ameau).
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ObcbikgaHe

Hawume pe3yamamu nokazBam, ye ocHoB-
Huam nuk Ha u3aBa Ha PA npu 6bA2apckume na-
UUEHMKU e npe3 nepumeHonay3aAHua nepuog
U no-cneuuaaHo go 10 20guHU cAeg meHonays3a.
AHaroz2uuHu ca pe3yamamume 8 cBemoBeH ma-
wab, koumo nokazBam Hal-2oAama yecmoma
Ha u3aBa Ha 3aboaaBaHemo 666 Bb3zpacmma
50-54 2oguHu (14). CpegHama Bb3pacm Ha guae-
HoCmuuupaHe e okoAo 55 2oguHu, kKamo obaue
8 Hakou gvpxkaBu ce ycmaHoBaBa meHgeHuua
Kbm pa3zBumue Ha 3aboraBaHemo u B no-Hanpeg-
Hara Bb3pacm (15). Bbnpeku ye npu MHO20 ha-
uueHmu PA ce u3aBaBa caeg 58-60 2oguHu (PA ¢
KbCHO Hauaao), gpyau pa3zBuBam PA 6 no-maaga
Bb3pacm - ¢ nuk okoAao 40 2oguHu (PA ¢ pan-
HO HayaAo), KOEMO MOXe ga ce ompa3u HebAa-
eonpuamHo Bbpxy maxHama penpogykmuBHa
¢pyHkuua. HabawgaBaHu ca cbwecmBeHu pasz-
AuYua B KAUHUYHUME CUMNMOMU, UMYHOAO2UY-
Hama akmuBHocm, pa3npegeaeHuemo NO NOA
U npuAazaHama mepanua meXkgy nauueHmume
¢ PA ¢ paHHO uAu KbcHO Havaao (14,16). He e
ymouHeHa obaye poAasma Ha npomeHeHama Xxop-
MOHaAHa cpega 3a KAUHUYHOMO NpomuyaHe npu
me3u gBe popmu Ha 3aboraBaHemo.

C o2reg Ha moBa Hue cpaBHuxme KAUHUY-
HUmMe U penpogykmuBHume xapakmepucmu-
Ku npu >keHu c PA, uzaBuau 6oarecmma npe- u
NOCMMeHONay3aAHO CbC cpegHa pa3auka 6v6
Bb3pacmma Ha guazHo3a mexgy gBeme 2pynu
om 17 2oguHu. MogobHO Ha npegxogHume u3-
caregBaHua xeHume ¢ npemeHonay3jaaHa u3aBa
Ha PA nokazaxa meHgeHuua Kbm no-yecma ce-
ponozumuBHocm B cpaBHeHue ¢ ocmaHaAume
»KeHu (16). YuygBawo obaue, He ce ycmaHoBuxa
cbwecmBeHu pazaudua B penpogykmuBHume
Xapakmepucmuku mexkgy >keHume, pa3Buau PA
npegu u nocmmeHonay3a. Bbzpacmma Ha meHap-
xe He ce pa3zauvaBawe 6 gBeme 2pynu, aHaro-
2UYHO Ha pe3yamamume om gpyau npoyuBaHua
(17). CoweBpemerHo, Bb3pacmma Ha meHapxe u
6 gBeme 2pynu bewe 3HAYUMO NO-KbCHA (Megu-
aHa - 14 2oguHu) B cpaBHeHue cbc cpegHama,
nybaukyBaHa B8 npoyuBaHuama 6 Hawama cmpa-
Ha (12-13 2oguHu) (p<0,001) (18,19). Hat-20Aamo0-
mo u3caegBaHe go momeHma Bbpxy puckoBume
cpakmopu 3a PA ycmanoBaBa, ue Bb3pacm Ha

meHapxe Hag 14 2oguHu yBeauvaBa ¢ 13% waHca
3a pazBumue Ha PA npu uzcaegBaHume >keHu
8 cpaBHeHue ¢ me3u, Npu KOUMO MeHapxe e Ha-
cmbnuAao Ha 13 2oguHu (20). AHaAO2UYHO, Npo-
yuBaHe npu gBolku cecmpu, om Koumo egHama
cmpaga om PA caeg meHonays3a, a gpyeama He,
nokazBa NO-KbCHO MeHapxe npu 3acezHamama
cecmpa B cpaBreHue cvbc 3gpaBama, koemo ce
acouuupa u ¢ pazaudua 8 HLA cucmemama mexkgy
max (21). B gonbAHeHue, hpeHcku korekmuB yc-
maHoBaBa, ue no-gbAzompaliHama ekcno3uuua Ha
€HJO2EHHU UAU eK302eHHU ecmpozeHu obycraba
3HAUYUMO NO-HUCBK puck om PA npu >xeHume (22).
B uzcaregBanama om Hac koxopma 6poam Ha
bpemeHHocmume, abopmume u >xuBume paxga-
HuA He ce pa3AudaBawe 3HaYUMO MeXKgY >KeHume
c PA, uzaBuau 6oaecmma npe- uAu nocmmeHona-
y3zaaHo. ObpamHo, Banas et al. ycmaHoBaBam
noBeye xeHU C noHe egHa OpemeHHOCM cpeg
nauueHmkume, u3zaBuau PA caeg meHonaysa 6
cpaBHeHue ¢ me3u, uzaBuau 6orecmma B penpo-
gykmuBHume cu 20guHu, kamo u 6 gBeme 2pynu
O6poam Ha GpemeHHOCMUMeE € MHO20 NO-MaAbK,
omkoAakomo 8 obwama nonyaauusa (17). CaegBa
obauve ga ce ombeaexu, ye B uumupaHomo npo-
yuBaHe ca BrkaoueHu camo >xeHu ¢ PA, aekyBaHu
c Memompekcam, gokamo 68 Hawemo npoyuBaHe
HAama makoBa oepaHuyeHue. lHmepecHo, Hal-20-
Aamomo npoyuBaHe go momeHma ycmaHoBa6Ba,
ye >xeHume ¢ 4 uau noBeye geua umam noBuweH
puck om PA 8 cpaBHeHue c xxeHume ¢ gBe geua
(20). bpemeHHocmma Bogu go KAUHUYHA pemu-
cua NPU MHO20 20AAMa Yacm Oom nauueHmkume
c PA, 6e3 napareaHa npomaHa 8 umyHoAO2UYHU-
me mapkepu kamo peBma pakmop, gokamo caeg
bpemeHHOoCcmMmMa moxke ga ce HabatogaBa ek3uep-
bauun; 3a Cb>XXareHue go MOMEHMa He ca u3a-
CHeHu npuduHume 3a me3u Bapuauuu (23). Te,
obaue, moxe ga 6bgam cBbp3aHu c npomeHu 6
penpogykmuBHume naaHoBe Ha nauueHmkume
¢ PA 8 pa3zauuHume emHuuecku 2pynu. Cneuu-
(puyeH 3a Hawama nonyaauua oeHomeH € MHO20
Bucokama yuecmoma Ha abopmu no >keAaHue 3a
CcMemKa Ha HUCBHK npoueHm »eHu, ynompebaba-
wu oparHu koHmpauenmuBu (Queypa 2). Co-
omBemno 6 Hawemo npoyuBaHe ce ycmaHoBu
MHo20 Bucoka yecmoma Ha abopmume no >xeAa-
Hue u B8 gBeme u3zcaegBaHu 2pynu nauueHmKku.
Abopmume no >keAaaHue ca cpeg u3zBecmtume
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Yecmoma Ha abopmume cbnocmaBeHa c vecmomama Ha ynompeba Ha opaaHu koHmpauenmuBu 8 bbazapua u gpyau
cmpatu - no gaHHu Ha EUROSTAT u United Nations 2014-2019, kakmo u cneyuuyHo npu 6bA2apCcKu NauueHmiku ¢
PA; ** 6pol/1000 »xeHu/20q; (https://ec.europa.eu/eurostat/databrowser/view/demo_fabortind/default/table?lang=en;
https://www.un.org/development/desa/pd/ sites/ www.un.org.development.desa.pd/files/files/documents/2020/Jan/

un_2019_contraceptiveusebymethod_databooklet.pdf).

16, a0
14. 35

12. 30

o 25

8. 20

6. 15

4. 10

Fa g

. 0 Ij

" ﬁ‘?qidﬁ:ﬁﬁ ﬂg‘i"ﬁ qza-qﬁle“‘ﬁ Qﬁbﬂ:ﬁﬁ & qﬁ’?’ﬂjﬁ a’**#:*{ﬁ::ﬁ*ﬁ ﬂqci‘?ﬁ % ﬁ:::qﬁii: cPA
& € F T & ¥ m@"ﬂﬁ* &

Ynotpeba Ha opanHW KOHTPaLENTUEW emssllecToTa Ha abopTuTe

puckoBu cakmopu 3a PA, gokamo ynompeba-
ma Ha opaAHU KoHmpauenmuBu moxe ga uma
npomekmuBen ecpekm (11, 24). Heobxogumu ca
ueAaeHacoueHu geticmBua om cmpaHa Ha peBma-
MoAO3UMe, eHgOKPUHOAO3UMeE U akywep-2uHe-
KoAO3ume y Hac 3a HamaaaBaHe Ha yecmomama
Ha abopmume no >xeaaHue B obwama nonyaa-
uuAa u cneyuuyHo cpeg »keHume c PA.

B Hawemo npoyuBarne gBa nbmu noBeue
KeHU ¢ npemeHonay3areH PA 6Gaxa npexkuBeau
noHe eguH cnoHmaxeH abopm 6 cpaBHeHue c
me3u ¢ nocmmeHonay3aaHa u3afa, Bvnpeku

ye paszAukama He gocmuz2Ha cmamucmu-
yecka 3Ha4YUMOCM Nopagu Huckua abcoAtomeH
6pol uHuugeHmu. CKopowHo gamcko npoyyBa-
He ycmaHoBaBa 3Hayumo no-Bucoka yecmoma
Ha cnoHmaHHu abopmu npu >eHu ¢ PA u3aBa
npegu 35 20guHu U Maaka gaBHocm Ha borecmma
8 cpaBHeHue cbe 3gpaBume >KeHu, gokamo npu
>keHume Hag 35 20guHu He ce ycmaHoBaBam
nogobHu pa3auyua (25). ToBa nokazBa Heobxo-
gumocmma om MYyAMUgUCUUNAUHAPHU 2PUKU U
NO-4eCMO KAUHUYHO U UMYHOAO2UYHO NpOCAe-
gaBaHe Ha nauueHmkume c PA, uzaBen 8 maaga
Bb3pacm, Koumo nAaaHupam GpemeHHOCM.
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Ho6pomup TaHeB u Paanuya Po6eBa

CpegHama Bb3pacm Ha meHonay3a npu u3-
caegBaHume om Hac >keHu ¢ PA (49.37 2oguHu) He
ce pazauyaBawe om ma3u 6 obwama nonyaauun
O0bacapku (49.30 2oguHu) (26). ObpamHo, cpeg
noacku PA nauueHmku, rekyBaHu ¢ memompe-
Kcam, MmeHonay3ama HacmbnBa 3HauumeAHo
no-paHo 68 cpaBHeHue c obwama nonyaauus (17).
Metonaysa Ha Bb3pacm nog 45 2oguHu e u3Bec-
meH 3Hauyum puckoB cakmop 3a pazBumue Ha
PA (20). CoweBpemeHHo e Haauue gBynocouHa
Bpb3ka mexgy npexgeBpemeHHama u paHHa
MeHony3a om egHa cmpaHa u PA - om gpyea.
MauueHmkume ¢ PA noka3zBam no-6bp30 noHu-
»KeHue Ha HuBama Ha aHmu-MioaepoBua XopmoH
6 cpaBHeHue cbe 3gpaBume skeHu (27). Obaue,
»keHume ¢ npexkgeBpemeHHa oBapuaiHa Hegoc-
mamwbyHOCM Yecmo ca no3umuBHu 3a pa3AuYHU
aBmoaHmumena, BkalouumeaHo 3a peBmamo-
ugeH chakmop (28). Bpbzkume mexkgy no-6up-
3omo u3vyepnBaHe Ha aduHukoBama yHkuuA
u Bv3znaaumeaHomo cmabBHo 3aboaaBaHe moxke
ga ce onocpegcmBam om o6WU namozeHHU 2e-
HemuuHu Bapuanmu, aBmoumyHeH gucbasaHc,
(hakmopu Ha OKOAHama cpega U/UAU NCUXO-CO-
uuareH cmpec (29), Ho ca Heob6xoguMu gONbA-
HUumMeAHU npoyuBaHua, KOUMO ga pa3kpuam KOH-
KpemHume namogu3uoA02UYHU MEXAHU3MU.

Mpu uzcaegBaHama om Hac 2pyna ce ycma-
HoBu Bucoka wecmoma Ha paHHa meHonaysa,
cBobp3zarHa Hau-Beuve ¢ onepamuBHa xucmepoo-
opopekmomuna 3a gobpokadyecmBeHu u 3A0Ka-
yecmBeHu 3aboaaBaHua. BneyamaeHue npaBu
MHO20 Bucokama yecmoma Ha »KeHu C KapuuHo-
MU U NO-CNeyUaAHO C KapUUHOM Ha MamovHama
wutlka cpeg nauueHmkume c PA. B mexkgyHapog-
Hama Aumepamypa e onucaHa no-8ucoka yecmo-
ma Ha penpogykmuBHu 3aboaaBaHua Bkatouu-
MeAHO eHgomempuo3a U UHepmuAaumem npu

eHu ¢ PA (29). Te, cowo maka, nokazBam 28 %
no-Bucok puck om maAu2HeHu 3aboaaBaHus, oco-
6eHO Ha NuKoYeH mexyp, MamodHa wulka, 6aA
gpob, npocmama, meAaHOM U HAKOU No-pegku
XemamoAo2u4HU HeonAa3zmu (30,31). Mpu >eHu ¢
PA ce HabalogaBa Bucoka yuecmoma He camo Ha
uepBukareH KapuuHom, HO u Ha BucokocmeneHa
uepBukaaHa gucnaazua (32). MHdgekyuama c vo-
Bewku nanuaoma Bupyc (human papilloma virus,
HPV), koamo e ocHoBeH cpakmop 3a pa3zBumue
Ha uepBukaaHa gucnaazuq, yBeauyaBa 3Hauumo
waHca om pa3zBumue Ha PA npu maagu »eHu, go-
kamo BakcuHauuama cpeuwy Bupyca HamaraBa
pucka ¢ noumu 50% (33). CkopowHo npoyuBaHe
ycmaHoBaBa kay3aaHa Bpb3ka mexgy PA u kap-
UUHOMA Ha MamoyHama wudlka, Koamo 6u moz2aa
ga ce onocpegcmBa om uHmepaeBkuH-18 (Xu et
al.,, 2024). HezaBucumo om npuvuHume, cmaBa
acHo, ye boaHume c PA ca 2pyna, 8 koamo npuo-
pumemHo caegBa ga ce npoBerkga cKpuHuHe2 3a
HPV u uepBukarHu Heonaazmu. Heobxogumu ca
cbwo HoBu npoyuBaHug, koumo ga ycmaHoBam
Hal-gobpume mepaneBmuyHu nogxogu npu na-
uueHmku ¢ PA u HPV uHgekuyus.

B 3akaroyeHue, Hawemo npoyuBaHe nokas-
Ba no-kbcHo MeHapxe 6 cpaBHeHue ¢ obwama
nonyaauua, HopmaaeH pepmuaumem u obuvad-
Ha Bb3pacm Ha meHonay3a cpeg ObA2apcKu nha-
yueHmku ¢ PA. YcmaHnoBu ce Bucoka yecmoma
Ha uHgyuupaHu abopmu cpeg u3zcaegBaHume
eHu, kakmo u Bucok npoueHm PA nauueHm-
Ku, AekyBaHu 3a KapuuHOM Ha MamoyHa wudka.
MpocaegaBaHemo Ha oBapuarHama dyHKUUA,
cKpuHuHebm 3a HPV uHgekuua u uepBukasHa
HeonAazma caegBa ga 6bgam CUAHO npenopbu-
BaHu Ha nayueHmkume c PA y Hac.
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Objective: Conditions associated with sex hormone fluctuation, such as menarche, pregnancy, and
menopause, may modulate the development and activity of rheumatoid arthritis (RA) in affected women.
Therefore, the present study aims to investigate reproductive characteristics in Bulgarian RA patients.

Materials and methods: 117 patients with rheumatoid arthritis (RA) with a mean age of 62.02 (28-
85) years, of whom 100 were postmenopausal women, were included in the present retrospective study.
Information on their reproductive history was collected, taking into account the age of disease onset
(pre- or postmenopausal).

Results: The average age of RA diagnosis in the studied patients was 50 years, with the largest num-
ber of patients diagnosed with RA within ten years after menopause. The mean age of menarche was
delayed in women with RA compared to the general population. However, the age of menopause was
similar to that reported in the same population. No differences were found in the number of pregnan-
cies, age at menarche, or menopause between women diagnosed with RA before and after menopause.
Premature and early (spontaneous and induced) menopause was found in 2% and 12% of women with
RA, respectively. In female patients, a high frequency of induced abortions, gynecological diseases, and
specifically cervical carcinoma was found.

Conclusion: Follow-up of ovarian function, screening for HPV infection, and cervical neoplasm
should be strongly recommended for RA patients in our country.

Key words: RA, reproduction, abortions, menopause, carcinoma
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Introduction

Rheumatoid arthritis is a systemic chronic in-
flammatory disease characterized by progressive
joint damage, extra-articular manifestations, and
elevated inflammatory markers and autoantibod-
ies (1,2). The development of the disease is asso-
ciated with a genetic predisposition to the produc-
tion of autoreactive T and B cells, along with a
provoking incident - most often a viral or bacterial
infection, activating autoreactive lymphocytes (3).
In addition, RA is a female-predominant disease,
with the female-to-male ratio reaching 4-5:1 in pa-
tients under 50 years of age, and decreasing to 2:1
in the older population (4). Gender dimorphism in
the disease incidence suggests a modulating effect
of sex hormones on the immunological character-
istics and clinical manifestations of RA. Estrogens
may influence the inflammatory response, immuno-
globulin and cytokine synthesis, Toll-Like Receptor
7 expression, as well as macrophage function (5).
Estrogens are thought to suppress T-helper type 1
function, but they stimulate T-cell type 2 cytokine
production and exert pro-inflammatory effects on
B-lymphocytes (6). Contrary to the ambivalent ef-
fects of estrogens, progesterone and androgens
have anti-inflammatory and immunosuppressive
influence (7). Considering the close interrelations
between hormonal milieu and immunity, it is not
surprising that conditions associated with sex hor-
mone fluctuation, such as menarche, pregnancy,
and menopause, may modulate the incidence and
activity of RA (6,8). Furthermore, genetic, epigene-
tic, and socioeconomic influences might affect RA
expression and symptomatology across racial and
ethnic groups (9). Probably, access to new biolog-
ic therapies, as well as the use of oral contracep-
tives and hormone replacement therapy, are also
among the key factors modulating the phenotypic
expression of RA in women at different stages of
their lives (9-11), although the results of the studies
are sometimes conflicting.

In view of this, the present study aims to ex-
amine the reproductive characteristics of Bulgari-
an women with RA, describing potential risks and
possible methods for their prevention.

Materials and methods

Participants and study protocol

Female patients (n=117) with rheumatoid
arthritis (RA) with a mean age of 62,02 (28-85)
years were included in the present retrospective
study. The diagnosis of RA was made according
to current international recommendations (12).
All patients completed a questionnaire about their
reproductive history. Data were collected on age
at menarche, presence of regular or irregular men-
strual cycle, number of pregnancies, miscarriag-
es, stillbirths, live births, and age of menopause
- natural or surgically induced, respectively. The
presence of early or premature menopause was
recorded according to established international
recommendations (13). The age of RA onset and
the disease's form (seropositive or seronegative)
were also specified. Information was collected on
patients' therapeutic regimens, including corticoste-
roids and methotrexate. The patients provided writ-
ten informed consent to participate in the study.

Statistical analysis

Results were presented as meantstandard
deviation (SD) [median] for quantitative variables
or as frequency (%) for dichotomous variables.
Differences in frequencies were determined by
the x-squared method and Fisher's exact test. Af-
ter a Kolmogorov-Smirnov test for normality of
distribution, the Mann-Whitney test was used to
determine differences between the two groups.
A critical significance level of 0.05 was accepted
in hypothesis testing. Statistical analysis was per-
formed using the statistical package MedCalc®
Statistical Software version 22,021 (MedCalc Soft-
ware Ltd, Ostend, Belgium; https://www.medcalc.
org; 2024).

Results

The average age of RA diagnosis in the stud-
ied patients was 50,9t 14,19 [50] years. One hun-
dred of them (85.5%) were in menopause, while
17 patients (14,5%) were premenopausal. In 45
(38,5%) of the patients, RA was diagnosed before
menopause, and in the remaining 72 (61,5%) -af-
ter menopause. The mean age of menopause in
women was 49,37+4,92 [50] years, with the high-
est number of patients developing RA within ten
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Age at rheumatoid arthritis (RA) diagnosis according the age of menopause.
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years of menopause (Fig. 1). The reproductive
characteristics of postmenopausal women diag-
nosed pre- or postmenopausal with RA are pre-
sented in Table 1.

Two of the studied postmenopausal wom-
en (2%) had premature menopause, one due to
premature ovarian failure and the other due to
surgery for cervical carcinoma. The frequency of
early menopause was 12% (12 women), and in 5
of them (41,7%), the causes of early menopause
were iatrogenic (operative interventions due to
benign or malignant gynecological diseases). A
total of 4 women reported that they had used
hormonal therapy (oral contraceptives /n=2/ or
hormone replacement therapy /n=2/). Seven of
the investigated women (5,98%) were diagnosed
with malignant neoplasms (2 with tumors of the

mammary glands, 4 - of the cervix, and one - of
the thyroid gland). No differences in reproductive
characteristics were found between women with
seropositive and seronegative RA (p>0,05 for all
investigated parameters).

Discussion

Our results show that the peak of RA in Bul-
garian patients occurs during the perimenopaus-
al period and, in particular, up to 10 years after
menopause. Similarly, other studies have shown
the highest incidence of the disease at 50-54 years
(14). The average age of diagnosis is about 55
years, although, in some countries, there is a trend
toward developing the disease at an older age
(15). Although many patients develop RA after
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Table 1. Reproductive characteristics in postmenopausal women with rheumatoid arthritis (RA) diagnosed
with the disease before or after menopause. M-median; m-mean value; SD - standard deviation;
(%) - frequency.
RA before Menopause RA after Menopause
n m/ M/ (%, n) SD | n m/ M/ (%, n) SD p
Age (years) 28 60.00 [58.50] 737 | 72 67.72 [69.00] 8.53 | <0.001
Body Mass Index (kg/m?) | 28 27.76 [27.97] 472 | 72 27.59 [27.22] 560 | 0.634
Smoking (%) 28 39.3% (11) 72 30.6% (22) 0.479
Seropositive RA (%) 28 92.9% (26) 72 73.6% (53) 0.053
Age at diagnosis 28 | 42.60[43.00] 8.30 | 72 59.21[58.50] | 8.30 | <0.001
(years)
Age at menarche 28 | 13.80[14.00] 1.88 | 72 13.94 [14.00] 1.41 | 0.802
(years)
Age at menopause 28 | 50.96 [50.00] 454 | 72 48.75 [50.00] | 4.95 | 0.081
(years)
Reproductive period 28 37.11[37.00] 439 72 34.80 [36.00] 5.26 | 0.047
(years)
Number of pregnancies 28 2.67 (2.50) 1.74 1 72 2.74 (2.00) 1.71 0.940
At least one pregnancy 28 92.9% (26) 72 98.6% (71) 0.188
(%)
At least one miscarriage 28 14.3% (4) 72 6.9% (5) 0.262
(%)
At least one induced 28 35.7% (10) 72 45.8% (33) 0.379
abortion(%)
At least one live 28 92.9% (26) 72 95.8% (69) 0.617
birth (%)

age 58-60 (late-onset RA), others develop RA at
ayounger age, with a peak around age 40 (ear-
ly-onset RA), which can adversely affect their re-
productive function. Substantial differences in
clinical symptoms, immunological activity, gender
distribution, and administered therapy were ob-
served between early- and late-onset RA patients
(14,16). However, the role of sex hormonal fluc-
tuations in the clinical characteristics of these two
RA forms has not been specified.

Therefore, we compared the clinical and re-
productive features of pre- and postmenopausal
RA women. The difference in the mean age of RA
diagnosis between the two groups was approxi-
mately 17 years. Similar to previous studies,

women with premenopausal RA showed a trend
toward more frequent seropositivity compared
to other women (16). Interestingly, no significant
differences in reproductive characteristics were
found between women who developed pre- and
postmenopausal RA. Age at menarche did not dif-
fer between the two groups, in accordance with
the results of other studies (17). However, the
age of menarche in both groups was significant-
ly delayed (median - 14 years) compared to the
average reported for our country (12-13 years)
(p<0.001) (18,19). The largest study to date on
risk factors for RA found that the age of menarche
greater than 14 years increased the chance of de-
veloping RA by 13% in the women studied com-
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Frequency of abortions compared with the frequency of oral contraceptive use in Bulgaria and other countries
- according to EUROSTAT and United Nations data 2014-2019, as well as specifically in Bulgarian patients with

RA; ** -

number/1000 women/year; (https://ec.europa.eu/eurostat/databrowser/view/demo_fabortind/default/

table?lang=en; https://www.un.org/development/desa/pd/ sites/ www.un.org.development.desa.pd/files/files/
documents/2020/Jan/un_2019_contraceptiveusebymethod_databooklet.pdf).

16

Oral contraceptives use

pared with those whose menarche occurred at 13
years (20). Similarly, a study of female siblings, one
suffering from postmenopausal RA and the other
not, showed later menarche in the affected sister
compared to the healthy sister, which was also as-
sociated with HLA differences between them (21).
In addition, a French study found that longer expo-
sure to endogenous or exogenous estrogens con-
fers a significantly lower risk of RA in women (22).

In our cohort, the number of pregnancies,
abortions, and live births did not differ significantly
between women with RA presenting the disease
pre- or postmenopausally. Conversely, Banas et
al. found more women with at least one pregnan-
cy among patients who presented with RA after
menopause compared to those who presented
with the disease in their reproductive years. The
number of pregnancies in both groups was much
lower than in the general population (17). Howev-
er, it should be noted that the cited study included

[

e=== Ahortion prevalence

only women with RA treated with methotrexate,
whereas our study had no such limitation. Inter-
estingly, the largest study to date found that wom-
en with four or more children had an increased
risk of RA compared to women with two children
(20). Pregnancy leads to clinical remission in a
very large proportion of RA patients, without a
parallel change in immunological markers such as
rheumatoid factor, while exacerbations can be ob-
served after pregnancy; unfortunately, the reasons
for these variations have not yet been clarified
(23). However, they may be related to changes
in the reproductive plans of RA patients in differ-
ent ethnic groups. A phenomenon specific to our
population is the very high frequency of elective
abortions at the expense of a low percentage of
women using oral contraceptives (Figure 2). Ac-
cordingly, in our study, a very high frequency of
induced abortions was found in both studied pa-
tient groups. Abortions are among the known risk

Bulgarian
RA patients
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factors for RA, while the use of oral contraceptives
may have a protective effect (11,24). Targeted ac-
tions by rheumatologists, endocrinologists, and gy-
necologists in our country are needed to reduce
the frequency of elective abortions in the general
population and specifically among women with RA.

In our study, twice as many women with
premenopausal RA had experienced at least one
miscarriage compared with those with postmeno-
pausal onset, although the difference did not
reach statistical significance due to the low abso-
lute number of incidents. A Danish study found a
significantly higher rate of miscarriages in women
with RA onset before 35 years and a short history
of the disease compared to healthy women, while
no similar differences were found in women over
35 years of age (25). These findings indicate the
need for multidisciplinary care and more frequent
clinical and immunological follow-up of patients
with RA, manifested at a young age, who are plan-
ning pregnancy.

The average age of menopause in the RA
women we studied (49,37 years) did not differ
from that in the general population of Bulgarian
women (49,30 years) (26). Conversely, among
Polish RA patients treated with methotrexate,
menopause occurred significantly earlier com-
pared to the general population (17). Menopause
before the age of 45 is a known significant risk fac-
tor for the development of RA (20). At the same
time, there is a bidirectional association between
premature and early menopause on the one hand
and RA on the other. Female RA patients show
a faster decrease in anti-Miillerian hormone levels
than healthy women (27). However, women with
premature ovarian failure often test positive for
various autoantibodies, including rheumatoid fac-
tor (28). Associations between faster deterioration
of ovarian function and inflammatory joint disease
may be mediated by common pathogenic genetic
variants, autoimmune imbalance, environmental
factors, and/or psychosocial stress (29). However,

additional studies are needed to reveal the specif-
ic pathophysiological mechanisms.

In our group, a high incidence of earlier
menopause was found, primarily associated with
operative interventions for benign or malignant
reproductive diseases. The very high frequency
of women with carcinomas, and in particular with
carcinoma of the cervix, among RA patients is no-
ticeable. A higher incidence of reproductive dis-
eases in women with RA, including endometriosis
and infertility, has been described in the scientific
literature (29). Patients with RA have also shown
a 28% higher risk of malignancies compared to
the general population, particularly of the blad-
der, cervix, lung, prostate, skin, and some rare
hematological neoplasms (30,31). Women with
RA have a 50% higher incidence of high-grade
cervical dysplasia and cervical carcinoma (32).
Infection with the human papillomavirus (HPV),
which is a major factor in the development of cer-
vical dysplasia, significantly increases the chance
of developing RA in young women. At the same
time, vaccination against the virus reduces the risk
by almost 50% (33). A recent study established a
causal relationship between RA and cervical car-
cinoma that could be mediated by interleukin-18
(34). Regardless of the reasons, it is clear that RA
patients are a group in which screening for HPV
and cervical neoplasms should be performed as a
priority. New studies are also needed to establish
the best therapeutic approaches in women with
RA and HPV infection.

In conclusion, our study shows normal fertili-
ty and the usual age of menopause but later men-
arche among Bulgarian RA patients compared to
the general population. A high incidence of elec-
tive abortions was found among the women stud-
ied, as well as a high percentage of RA patients
treated for cervical carcinoma. Follow-up of ovari-
an function, as well as screening for HPV infection
and cervical neoplasm, should be strongly recom-
mended for RA patients in our country.
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Pe3lome

XemepozeHHOCMMa Ha guabemHama ocmeonamua ce gbAXU Ha MHO200POUHU U CAOXKHU (hakmo-
pu, ¢ npunokpuBawu ce u npomuBopeuuBu epekmu Bbpxy KOCMHUME KAEMKU, KOCMHama Cmpyk-
mypa u aHeuo2eHe3ama Ha Kocma.

Llea: ga ce oueHU poAama Ha XxapakmepHume 3a 3axapeH guabem mun 2 (T23A) memaboAumHu
HapyweHua Bbpxy CbCmMoAHUEMO Ha KOCMUMe NPU NOCMMeHONAY3aAHU >KEeHU.

Mamepuaa: 3caegBaHu ca 47 nocmmeHonay3aAHu skeHu ¢ T23A, Ha cpegHa Bb3pacm 59,1946,53
2., 8 gBe Bvb3pacmoBu 2pynu: maagu - 49-59 2. (n=22) u Bb3pacmHu - 59-69 2. (n=25), Ha nepoparHO
AeveHue; BMI 3a yanama 2pyna 30.64 kg/m? (om 21,0 go 41,7 kg/m?).

Memogu: HanpaBenu ca cmangapmtu GuoxumuyHu u XopmoHaAHu u3caegBanua - HBA, , kpe-
aMmUHUH, aakaAHa ¢pocdpamasa, beta-CrossLaps, PTH, 25(OH)D. V3mepeHa e kocmHama muHepasHa
nabmuocm (BMD) 8 gBeme cmaHgapmHu mouku Ha ckeaema (DXA). M3noa3Ban e Bio Impedance 3a
uzmepBaHe Ha abgomuHaArHama macmHa mbkaH (%), MycKyaAHama u KocmHa maca.

Pezyamamu: B memaboaumHa gekomneHcauua ca 72,4% (34/47) om u3zcaegBanume (p<0,001)
- HBA,_ >7%. Mpu 80,9% (38/47) e HaAuue 3amabcmaBane u HagHopmeHo mezao - BMI 230 kg/m?
(p<0.001). B 2pynama Ha maagume MyckyAaHa maca Hag 45 kg e Haauue 6 81,8% (18/22), a nog 45
ke - 6 18,2% (4/22), p<0,001. B 2pynama Ha no-8b3pacmHume 68 52% (13/25) myckyaHama maca e
Hag 45 ke u B 48% - nog 45 k2, NS. KocmHa maca <2,5 kg e Haauue npu 64% (16/25) om 59-69 2.
guabemuuku, gokamo kocmHa maca >2,5 kg uma npu 36% (9/25), p<0,001. B epynama 49-59 2. Hama
3Hayuma pazauka (<2,5 kg - 45,5% cpewy >2,5 kg - 54,5%, NS). B 2pynama Ha no-8b3pacmHume (59-
69 2.) ocmeonopo3a u ocmeoneHua Ha begpo uma 8 91,66% (22/24) cpewy 8,3% (2/24) HopmaaHa
KOCMHa nAbmHocm, p<0,02.

3akaryeHue: Bonpeku HegBycmucaeHomo BauaHue Ha MHO206poUHU hakmopu, cBbp3aHu Cbe
3axapHua guabem (Ha NbpBo Macmo 2aukemuyHama gekomneHcauua), kKoumo HamaaaBam kavecmBo-
Mo Ha Kocmma u hpomeHam KocmHama obmaHa, mo Hal-BaxkHa ce aBaBa Bb3zpacmma. Ta ocHoBHO
onpegeAa CbCMOAHUEMO Ha Kocmma.
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AHHa-Mapus bopucoBa u cbmpygHuyu

KaroyoBu gymu: 3axaper guabem, memaboaumHa gekomneHcauus, kauecmBo Ha kocmma, Bb3pacm

BbBegeHue

3axapHuam guabem u ocmeonopo3ama ca
yecmo cpewaHu XpoHuU4YHU 3aboaaBaHusa cbe
CEPUO3HU KAUHUYHU YCAOXKHeHusa. [lamodpu3uono-
2uama Ha gBeme 3aboaaBaHua u cBvp3aHume ¢
MAX YCAOXKHEHUA € MHO20(DaKmOpHa U HAKOU om
MexaHu3mMume ca go 20Aama CmeneH NpoyyeHu.
MNpu 3axapeH guabem mun 2 (T23A) e Haauuge Bu-
COKO-HOPMaAHa KOCMHa MUHepaAHa NAbMHOCM
(BMD-bone mineral density) u 8 cobwomo Bpeme
noBuweH dpakmypeH puck (1). Mima npomuBo-
peuyuBu gaHHU 3a yecmomama Ha bGegpeHume
dpakmypu npu 6oaHume ¢ T23A 6 cpaBHeHue
cbe 3gpaBo HaceaeHue. Hothersall et al. ycma-
HoBaBam 1,05-kpamHo yBeauuerue B pucka om
ppakmypa Ha begpeHama Kocm npu >eHu c T23A,
B cpaBHeHue ¢ 06woOMO HaceaeHue u Aunca om
noBuweH puck npu mbxxe ¢ T23A, Ho Holm et al.
cvobwaBam 3a 1,8-kpamuo yBeauueHue (1, 2).
Mo omHoweHue Ha BepmebparHume hpakmypu
uma eguHogywue, 4e me ca 3HayuumenHo yBeau-
yeHu okoAao 1,2 nbmu npu 6oaHume ¢ T23A (3).
B cowomo Bpeme 8 mema-aHaau3u npu 60AHU C
T23A BMD npu max e no-Bucoka 6 cpaBHeHue ¢
KOHMPOAU U 6u ce oyakBaro OMHOCUMEAHO Ha-
MaAeH puck om dppakmypu (4).

3axapHuam guabem mo>ke ga HamaAau 3gpa-
BuHama Ha kocmume 6e3 npomaHa 6 kocmHama
MuHepaAHa nabmuocm. Cuuma ce, ye noBuwe-
HUAM puck om ppakmypu npu 6oaHuUMe ¢ T23A
BepoamHo ce gbAXKU Ha HamareHo kadecmBo Ha
kocmume. 3gpaBuHama Ha Kocmume ce onpe-
geaa om KoCmHama maca, KocmHua obmeH u Ka-
yecmBomo Ha kocmHua mamepuaa (5). Ekempa-
UeAyAapHUAM KOCMEH MampuKC Ce CbCmMou om
gBa komnoHeHma. HeopezaHuuHuam muHepaseH
KOMNOHeHmM, cbcmaBeH ocHOBHO om Xugpok-
cuanamum, ocuzypaBaw, mBbpgocm u UMEHHO
moBa ce u3mepBa koHBeHuyuoHaaHO C ocmeo-
membp (BMD). Bmopuam e opz2aHuyHUAM KOM-
noHeHm, cbcmaBeH ocHOBHO om pa3noAo>KeHu
no onpegeAeH HauuH u cBobp3zBawu no mexgy
cu konazeHoBu BaakHa, ¢ koemo ce ocuzypaBa
akocm Ha onbH u npomuBogeticmBue Ha pe3ku
Hanpe>keHus (6). Te3u kayecmBa Ha mamepuaia

Ha KOCMHama MmbkaH ce pe2yaupam om KAembu-
Hama akmuBHocm, ckopocmma Ha ob6HoBaBaHe
Ha KOCmMHama MmwbkaH u popmupaHemo Ha Ko-
AazeHoBama mpexka om KpbcmocaHu Bpb3ku.
MexxgyBpemeHHO me3u KAembuHU gelHoCcmu
ce BAuasm om MHO20 (pakmopu Ha OKOAHama
cpega, BKAOYUMEAHO UUPKYAUpawu XOPMOHU,
xunepzaukemusn, okcugamuBer cmpec, HuBo Ha
2AUKUpaHe u chopmupaHe Ha KpalHume npogykmu
Ha HeeH3umHomo 2AaukupaHe (AGE) (7).

3axapHuam guabem e MHO20 pa3HOpPOQ-
HO CbCmMoOAHUE CbC CAOXKHU B3aumogetcmBusa
mexxgy mHoxxecmBo egHoBpemeHHo cbwecmBy-
Bawu U CuAHO KopeAupauwu akmopu, Koumo
Bb3npenamcmBam ga ce gage acHa oueHka Ha
HezaBucumume KAUHUYHU Mapkepu u hamodu-
3UOAO2UYHU MeXaHu3mMu 3a pazBumuemo Ha gu-
abemHa ocmeonamus. 3axapHuam guabem pea-
Au3upa epekmu Bbpxy Kocmume Ha KAeMbYUHO,
MOAEKUAAPHO U GuomexaHuuHo HuBo. Xemepo-
2eHHocmma Ha guabemHama ocmeonamus ce
gbAXKU Ha MHO206POUHU U CAOXKHU hakmopu, C
npunokpuBawu ce u npomuBopeuuBu epekmu
BbpXxy KOCMHUMe KAemMKU, KoCmHama cmpykmy-
pa u aHauozeHe3ama Ha kocmma. Tyk ce Bkatou-
Bam epekmume Ha Xunepzaaukemuama per se,
XunepuHcyAuHemuama, 3amabcmaBaHemo. Kom
moBa ce gobaBam u gpyau pakmopu - gaBHocm
Ha guabema, cmabuaHocmma B8 noggbprkaHemo
Ha eyaAukemus, cbgoBu yBperkgaHua, aHmugua-
6emHu u gpyau AekapcmBa (cBbp3aHu ¢ kocmen
gecpbuuum uAUu ppakmypeH puck). KauHu4HOMO
npegcmaBare Ha guabemHama ocmeonamus e
peyamam om B3aumogetdcmBuemo Ha obuwusa
u KocmeH memaboAu3bm Npu 3axapeH guabem.
Taka, npu T23A obuuyalHo uma Hucka KOCMHa
obmaHa, koamo BepoamHo e cBbp3aHa ¢ noBu-
weHomo HUBO Ha CKAEPOCMUH U owe C Hampyn-
BaHe Ha KpalHU NPOgUKMU Ha HEeH3UMHOMO
2AUKO3UAUpaHe, noBuweHu ROS, okcugamuBeH
cmpec, noBuweHu npoBb3naaumeAHu UUMOKU-
HU, HapyweH uHkpemuHoB omeaoBop, pazBumue-
MO Ha XpOHuU4HO 6bOpeuyHo 3aboraBaHe Bb6
Bpb3ka c T23A, PTH, Bumamun D.

Lleama Ha Hacmoawomo u3caegBaHe e ga
ce oueHU poAama Ha xapakmepHume 3a T23A
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memaboAumHu HapyweHua Bbpxy cbecmoaHue-
MO Ha KOCMumMe Npu NOCMMEHONAY3aAHU >KEHU,
owge noBeue, ye B cmpaHama Hu AuncBam cuc-
memHu u3zcaegBaHua 6 ma3zu Hacoka.

Mamepuaau

M3caegBaHu ca 47 »eHu ¢ T23A Ha cpegHa
Bv3pacm 59,19%6,53 2., pa3znpegereHu 6 gBe
Bb3pacmoBu epynu: maagu - 49-59 2. (n=-22) u
Bb3pacmHu - 59-69 2. (n=25). CpegHama gab-
HOCM Ha 3axapHua guabem e 5 20guHU 3a MAa-
gama 2pyna (49-59 2.) u 6,6 20guHu 3a no-8b3-
pacmHume guabemuuku (59-69 2.), NS. Bcuuku
u3caegBaHu guabemuyku ca ¢ gokazaHa MmeHona-
y3a. CpegHuam uHgekc Ha meAecHa maca (BMI-
body mass index) 3a uanama 2pyna e 30,64 kg/m?
(om 21,0 go 41,7 kg/m?).

Ha nepopaaHo aeueHue ca 93,6% (44/47) om
guabemuukume, a ocmaHaaume 6,4% (3/47) ca
Ha guemoaeueHue. HanpaBeH e cneuuareH nog-
6op Ha BoAHUMeE cnopeg muna NEpPoOpParHO Ae-
yeHue U ca BkAlOYEHU Me3u Ha AedeHue ¢ Mem-
popmuH - 87,2% (41/47), kamo npenapambm e
npuAazaH camocmoamenHo 8 61% (25/47) u 6
KombUHauua Cc gpy2u aHmuguabemHu npenapa-
mu 6 39% (16/47) - 7 cayuaa cbe CYI1, 6 cayuan
¢ DPP4-unxubumopu, 2 cayvaa - ¢ akapbo3a u
2 cayyan - ¢ SGLT2 unxubumopu. OcmaHasume
12,8% om 0BoOAHUME ca npuAazasu camocmos-
MeAHO HAKOU Om NnocoyeHume megukameHmu.
Te3u npenapamu ca nogbpaHu Kamo Heympaa-
HU NO OMHOWeHUe Ha KocmHua memaboAu3bm
¢ uzkatoveHue Ha Canagliflozin, Ho u3zbpaHume
yyacmHuuku He ca u3znoa3Baau mo3zu SGLT2 un-
xubumopeH npenapam.

C npegwecmBawu ppakmypu (2 xymepyc u
1 paguyc) ca camo 6,4% (3/47) om guabemuu-
Kume - 2 cAydaa 8 maagama 2pyna (49-59 2.)
u 1 cayyal - npu no-8b3zpacmHume (59-69 2.).
begpeHa ppakmypa Ha pogumea e cbobweHa 6
2,1% (1/47). AeyeHue c Kopmukocmepougu 3a
npogbAKumeaeH nepuog B gosa Hag 7,5 mg/
gHeBHo e Haauuge B 6,4% (3/47) om u3zcaegBaHu-
me. C gaHHU 3a peBmamougeH apmpum e camo
egHa 60AHa (2,1%), kakmo u egHa HoAHa e ¢ npu-
€M Ha aAKOXOA Hag onpegeAeHume Kpumepuu (3
u noBeue numuema gHeBHo). TiomioHoONyweHe e
gekAapupaHo, ye ce npakmukyBa npu 40,4%

(19/47) om nocmmeHonay3zaaHume guabemuu-
KU, Kamo HAMa 3Hadyuma pazauka 6 gBeme Bb3-
pacmoBu epynu. Bcuuku yvacmuuuku 8 npoyu-
BaHemo ca nognucaau MHpopmupaHo cbaaacue
3a npoBerkgaHe Ha uzcaegBaHuama 8 cmaxgap-
meH GOoAHUYEH POPMUYAAP, 3agbAKUMEAEH Npu
Xocnumaau3auuama um.

Memogu

HanpaBeHnu ca cmaHgapmHu GuoXumuYHU
U XOpmoHaAHU u3caegBaHua 6 LleHmpaaHama
6oaHuuHa Aabopamopua cnopeg u3uckBaHuama
3a Bceku napamembp - HBA, (%), kpeamuHuH,
aAkaaHa gpocpamasa, beta-CrossLaps (Ha 2aagHo,
go 8,30 uaca cympuH), kakmo u PTH, 25(OH)D.

AabopamopHu memoguku:

* HbA,_ e onpegeaen upe3 KOAOHHa Xpoma-
moezpadua

* KpeamuHuHbm e u3zcaegBaH upes Jaffe Ku-
HemuueH memog (72-127 pymol/L).

* AAkaaHama gpocpamasa e onpegeAeHa no
KuHemuyeH koropumempuveH IFCC memog (30-
120 U/L).

* beta-CrossLaps e onpegeaeH no XemuAy-
muHucueHmeH CLIA memog (pecepeHmHu 2pa-
Huuu 0,333-0,789 ng/mL), kamo npu 7 GOAHU e
u3noa3BaH cbwua memog € pepepeHmHuU 2paHu-
uu (0,137-0,573).

* PTH e u3caegBaH no XxemuAymuHucCUgeH-
meH CLIA memog, pecbepeHmHu 2paHuuu (12-88
pg/mL).

* 25(OH)D e uzcaegBaH No XEMUAYMUHUCUEH-
yua CLIA memog (gocmambuHocm >30 ng/ml; He-
gocmambuHocm u gecpuuum <30 ng/ml).

* W34ucaeH e eGFR (ml/min/1,73 m?) no
dpopmyrama CKD EPI (Hopma>60 ml/min/1,73m?).

M3mepeHa e KocmHama MuHepaAHa NAbM-
Hocm (BMD) 8 gBeme cmaHgapmHu mouku Ha
ckeaema - 2pbbOHaueH cmbAab u begpo (DXA,
X-ray Bone Densitometer Model EXCELLUS Osteo
Sys.Co.Ltd). lNpuaoxeHu ca npenopbkume Ha
MexgyHapogHomo gpykecmBo no KAUHUYHA
geHcumomempua 3a mexHu4yecka cmaHgapmu-
3auua Ha DXA (8). BMD Ha HegomuHupawga-
ma (AaBa) npokcumaaHa bGegpeHa kocm 8 3ag-
HO-NPegHO NOAOXKEHUE e u3mepeHa Ha DXA.
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AHHa-Mapusi bopucoBa u compygHuuu

Bcuuku ckaHupaHua 6axa npe2aegaHu om He3a-
Bucum cvBem u me3u ¢ apmecdpakmu npu gBu-
JKeHUe UAU gpyau MmexHu4yecku npobaemu Gaxa
u3kAtoueHu om aHaau3a. CmaHgapmu3upaHama
KOCMHa MuHepaAHa naAbmHocm (sBMD) Ha 6eg-
peHama wulika ce U34UCAU Cb2AacHO nybaukyBa-
HUmMe dpopmyau (9).

M3noa3Ban e Bio Impedance (MC-780MA
Multi-frequency Segmental Body Composition
Analyser) 3a u3smepBaHe Ha abgomuHaaHama
MacmHa mbkaH (%), MyckyaHama u KocmHa maca.

3a ougeHKa Ha pucka om gpakmypu npu oc-
meonopo3a e u3znoa3BaH u nokazameaam FRAX
(10). Mpu nocmmeHonay3aAHU >KEHU, ako noKa-
3ameaam e >20% gaBa c 2orama BepoamHocm
puUCK om 20Aama hpakmypa, UAu akoe >3% gabBa
¢ 20Aama BeposmHocm puck 3a opakmypa Ha be-
gpomo 3a caegBawua 10-20guwen nepuog (11).

Cmamucmuyecku aHaau3 e u3B8vpweH ¢ no-
mowma Ha cmaHgapmen SPSS 13.0 3a Windows.

Pesyanmamu

B uarama uzcaegBana 2pyna camo 27,6%
(13/47) ca c HBA, <7% m.e. 8 memaboaumHa
KoMneHcauus, a ocmaHaaume 72,4% (34/47) ca
c HBA, >7% - gekomneHcupaHu (p<0,001). B
gBeme 6Bb3pacmoBu 2pynu memaboaumuHama
gekomneHcuuua e, Kakmo caegBa: 3a 49-59 2. - 6
68% u 3a 59-69 2. - 8 76%, NS. bau3o 2/3 om u3-
cregBaHama 2pyna nocmmeHonay3aAHU >KeHu C
T23A ca BcbwHocm 8 memaboaumHa gekomneH-
cayua (HBA _>7%) - 7,0-8,0% (19/34, 55,9%),
8,0-9,0% (4/34, 11,8%), >9,0% (11/34, 32,5%).

C HopmaneH BMI (18,5-24,99 kg/m?) ca 19,1%
(9/47) om guabemuukume, a ocmaHaaume 80,9%
(38/47) ca c HAgHOPMEHO Me2A0 U 3amAbcmaba-
He - BMI >30 kg/m? (p<0,001). Mexgy gBeme
Bb3pacmoBu 2pynu He ce ycmaroBaBa 3Hauuma
pa3zauka 8 BMI. OmHocumeaHuam gaa Ha abgo-
MUHaAHama ma3HuHa (Abdominal Fat %) 6 uaaa-
ma e2pyna u3zcregBaHu e 3Havyumo no-Bucok 6
83,7% (36/43) u camo 6 16,3% (7/43) e HopmaaeH
(p<0,001). He ce Hamupa 3Ha4uma pazauka mexgy
gBeme Bb3pacmoBu 2pynu (Maagu - 80%, 16/20
cpewy no-Bb3pacmHu - 87%, 20/23 - NS).

AaBHocmma Ha guabema 6 gBeme Bb3-
pacmoBu 2pynu e cbomBemHo 5 2. 3a maagume
(49-59 2.) u 6.6 2. 3a no-Bv3zpacmHume (59-69 2.),

NS. Camo 18,2% (4/22) om maagume 49-59 2. ca
¢ gaBHocm Ha guabema Hag 10 2., cpewy 36%
(9-25) 3a epynama 59-69 2, NS.

Hamupame, ue npu 10,6% (5/47) om u3caeg-
BaHume eGFR e <60 ml/min/1,73m?, a npu oc-
maHaaume 89,4% (5/47) e >60 ml/min/1,73m?,
p<0,001, kKamo He ce Hamupam omkAoHeHua 8
HuBomo Ha PTH 8 2pynama u3caegBaHu.

MokazameAaam 3a KocmHa pe3opbuus
(B-CrossLaps) 6 usrama epyna camo 6 8,5%
(4/47) e HamaneH, 6 23,4% (11/47) e noBuweH u
8 ocmanaaume 68,1% (32/47) e HopmaaeH. Ha-
maneHa pe3zopbuua e Haauue camo npu 4 60AHU
om no-Bb3pacmHama 2pyna (59-69 2.).

3Hayumo no-2oaam Opol guabemuuku He
npuemam Bumamun D - 74,5% (35/47) cpewy
25,5% (12/47), koumo npuemam (p<0,01). Hamu-
pa ce 3HaYuUMa pa3auka u npu cpaBHeHue Ha 2py-
nume ¢ gocmamb4yHo HuBo Ha Bumamun D (>30
ng/ml) u me3u ¢ gedpuuum U HegocmMamMbYHOCM
(<30 ng/ml) - 19,15% (9/47) cpewy 80,85%
(38/47) (p<0,001), kamo cbOmMHOWeHUAMa ca
ugeHmuuHu 6 gBeme Bb3pacmoBu 2pynu.

C nomowyma Ha Bio Impedance ce uzmepu Ko-
AudecmBomo Ha myckyaHama maca (kg) npu Bcuu-
Ku uzcaegBaHu guabemuyku, KoaAmo e cpegHo 47,7
ke (om 36,6 go 65 k2). Okaza ce, ue npu 6,4% (3/47)
om u3caegBaHume guabemuuku koaudecmBomo
Ha myckyaHama maca (kg) e 36-40 ke, npu 27,7%
(13/47) - 40-45 ke, npu 42,5% (20/47) - 45-50 k2 u
npu 23,4% (11/47) - vag 50 ke (Que. 1).

V3caegBaHume nocmmeHonay3aAHu guabe-
muuku ce pa3znpegeauxa 6 gBe epynu cnopeg
pa3mepa Ha MyckyaHama maca go u Hag 45 ke. B
2pynama Ha maagume (49-59 2) myckyaHa maca
Hag 45 kg e Haauue 6 81,8% (18/22), a nog 45
ke - 6 18,2% (4/22), p<0,001. B 2pynama Ha
no-Bv3pacmuume (59-69 2) egBa 6 52% (13/25)
MUYCKyAHama maca e Hag 45 k2 u 8 48% - nog 45
ke. Mexkgy gBeme Bb3pacmoBu 2pynu Myckya-
Hama maca Hag 45 k2 He ce pa3audaBa 3Havumo
(81,8% 3a epynama 49-59 2. cpewy 52% 3a 2py-
nama 59-69 2., NS) (Que. 2).

C nomowma Ha Bio Impedance ce uzmepu
u koauyecmBomo Ha kocmHama maca (kg) npu
Bcuuku uzcaegBaHu guabemuyku, KOAMo cpeg-
Ho e 2,53 k2 (om 1,8 go 3,4 ke). Oka3a ce, ye
npu 6,4% (3/47) om max e <2,0 k2, npu 48,9%
(23/47) - 2,0-2,5 k2, npu 38,3% (18/47) -
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PagnpegeaeHue Ha myckyaHama maca 8 uarama uzcaegBara 2pyna
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MyckyaHa maca go
u Hag 45 ke 8 gBeme
Bv3pacmoBu 2pynu

2,5-3,0 k2 u npu 6,4% (3/47) - Hag 3,0 ke. Ipu
cpaBHeHue Ha kocmHama maca npu no-6b3-
pacmHume guabemuuku (59-69 2.) <2,5 kg ma
e npu 64% (16/25), a >2,5 kg e camo npu 36%
(9/25), p<0,001.

INpu no-mragume guabemuuku (49-59 2.) He

ce Hamepu 3Havuma pazauka [<2,5 kg - 45,5%
(10/22) cpewy >2,5 kg - 54,5% (12/22), NS].
AuncBa 3Hauyuma pa3auka 6 uvecmomama Ha
Huckama KocmHa maca (<2,5 kg) npu epynama
49-59 2. B cpaBHeHue c epynama 59-69 2. (45,5%
cpewy 64%, NS).
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Ocmeonopo3a u ocmeoneHun B 2pbbOHaka ca
HaAauue 6 29,8% (14/47) om u3zcaegBaHume, 6e3
3HavYuMa pazauka mexgy gBeme Bb3zpacmobBu
epynu. Ocmeonopo3a u ocmeoneHun Ha begpo 3a
uarama 2pyna guabemuuku ca Haauue 6 60,5%
(26/43),a639,5% (17/43) - HopmaaHa KMIT, NS.
B 2pynama Ha no-maagume (49-59 2.) cbwo He
Cce Hamupa 3HayumMa pazAuka - ocmeonopo3a u
ocmeoneHus 68 68,4% (13/19) cpewy HopmaaHa
KMIT 8 31,6% (6/19), NS. 3a pa3auka om max 6
epynama Ha no-8b3pacmHume (59-69 2.) pa3au-
Kama e 3HaYuma - 0Cmeonopo3a U ocmeoneHun
Ha begpo e Haauue 6 91,66% (22/24), a camo 6
8,34% KMI1 e HopmanHa (2/24), p<0,02. He ce
ycmaroBu 3Havuma pa3zauka B8 yecmomama Ha
ocmeonopo3a u ocmeoneHua B gBeme Bb3-
pacmoBu 2pynu 49-59 2. cpewy 59-69 2. (68,4%
cpewy 91,66%, NS). MamuaHocm c bOegpeHu
dppakmypu uma camo 8 eguH cayyal, a npeguwe-
cmBawu gppakmypu - camo 6 mpu cayyaa 6,4%
(3/47 - egHa npu no-8vb3pacmHume u gBe - npu
no-mAaagume, cbomBemHo gBe Ha xymepyc u
egHa Ha Kumka).

Memogbm 3a ougHKka Ha pucka om pakmy-
pu (Fracture Risk Assessment Tool-FRAX) moxe
ga ce uznoa3Ba 3a oueHKa u Npo2HO3UpaHe Ha
dppakmypu 663 ocHoBa Ha KAUHUYHU puckoBu
pakmopu, ¢ uau 6e3 uzmepBaHe Ha KMI1 Ha
wulkama Ha begpeHama kocm. AeueHue mpab-
Ba ga ce uma npegBug npu gokazaHa ocmeono-
po3a npu 60AHU ¢ Hucka KMIT (T-score), kakmo u
Npu gecemaoguweH puck om pakmypa Ha beg-
peHa kocm >3% UAU puUCK om 20AaMa ppakmypa
>20%, cnopeg oueHkama Ha FRAX.

M3uucreHuemo Ha FRAX c¢ BkaouBaHe Ha
gaHHume om DXA 6 Hawua mamepuaa He gage
pesyamam. Camo npu egHa 6oAHa ce noAyyu
FRAX 3a 6egpo Hag 3% m.e. c Bucok puck npe3
cregBawume 10 2. ga uma begpeHa ppakmypa
u moBa He Hu nocayku B obwama oueHka Ha
epynama u3caegBaHu. CneuuaaHo mpabBa ga ce
ombenexxu, ye Hamaxme gocmbun go FRAX Plus,
Kakmo u ye Hama pa3pabomeHu Gbr2apcku Kpu-
mepuu 3a Mo3u noka3zamea, hopagu koemo Be-
pPOAMHO HAMaMe U pe3yamamu.

ObcvikgaHe

Cunama Ha Kocmma ce onpegeaa om HellHa-
ma nAbmHocm, cmpykmypa u kavecmBo, koumo
BrkarouBam mukpocmpykmypama u kavecmBomo
Ha mamepuasa. 3axapHuam guabem HamaraBa
kauecmBomo Ha KocmHua mamepuaa, a He KMIT.
KorazeHOBOMO €H3UMHO U HEEH3UMHO KpbCmo-
caHo cBuvp3BaHe 3acaza npoueca Ha NbpBuyHa
MUHEpaAu3auua u onpegean MexaHuvyHume Ka-
yecmBa Ha kocmma. HapyweHomo eH3UMHO
KpbcmocaHo cBbp3BaHe u/uau npekomepHomo
obpa3zyBaHe Ha HeeH3UMHU KpbcmocaHu Bpb3-
Ku, pentosidine (Pen), kolmo e cypo2ameH map-
Kep 3a HanpegHaA cCuHmMe3 Ha kKpalHu npogykmu
Ha 2Aukupare (advanced glycation end products-
AGEs), moxe ga 6bge ocHoBHa npuuyuHa 3a
Kpexkocmma Ha Kocmume npu cmapeeHe, npu
ocmeonopo3a u npu 3axapeH guabem (12). B me-
ma-aHaAu3 ca HanpaBeHu cpaBHeHus, koumo yc-
maHoBaBam cneuuduyHu pazauku 6 kocmHama
cmpykmypa mexgy 60oAHUMe Cb3 3axapeH gua-
6em mun 1 u mun 2 cpewy Auua 6e3 guabem.
B cpaBHeHue c koHMpoAHUME yyacmHuuu 6e3
guabem, npu T13A ca ycmaHoBeHu HapyweHuA
8 mpabekyrapHume napamempu (VBMD, 6pod u
xemepoezeHHocm) B 30Hama Ha paguyca, HO He u
Ha mubusama. B cbuwomo Bpeme kopmukarHUMe
napamempu ca 3ana3eHu. ['lpu T23A ce ycmano-
BaBam 3ana3zeHu mpabekyaapHu xapakmepuc-
muku u noBuweHa kopmukaAHa gebeAuHa, Ho e no-
BuweHa KopmukaaHama nopbo3Hocm (ocobeHo 6
paguyca). Ta3u KopmukaaHa NOpo3HOCM e Hamepe-
Ha npu 60oAHU ¢ T23A ¢ npegwecmBawa ppakmy-
pa, C MUKPOCbgoBu NpOMEHU UAU NpU hepucepHO
cbgoBo 3aboaaBane. V3caegoBameaume cuumam,
ye npu T23A e Haauue OmMHOCUMEAHO 3ana3eHa
KMTIT, Ho Bbnpeku moBa puckbm om pakmypu
ce yBeauuaBa BepoamHo nopagu BrowaBaHe Ha
MUKpOapxumekmypama U 0cobeHO Ha KOpmuKaa-
Hama nopbo3Hocm, kamo 8 cbwomo Bpeme uma u
cbnbmBaw, HUCLK KocmeH obmeH (13).

B ocHoBama Ha Bcuuku npomeHu B8 kauecm-
Bomo Ha Kocmma cmou gekomneHcupaAuam
3axapeH guabem u hpayKmyayuume Ha 2AUKEMU-
ama. B Hawemo u3caegBaHe camo 27,6% ca B
memaboAumHa KOomneHcauus, a ocmaHaAume
6Au30 2/3 ca - gekomneHcupaHu (p<0,00T1).
Pa3zaukama e 3Havuma m.e. 6oAHUMe ca B mexxka
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memaboAaumHa gekomneHcauua ¢ Bcuuku U Xxa-
pakmepucmuKku - xunepaaukemusn, noBuweH pe-
akmuBeH kucaropog (ROS), okcugamuBeH cmpec,
popmupaHe Ha KpalHU NPOGUKMU Ha HEeH3UM-
Homo 2AukupaHe (AGEs), noBuweHu npoBb3na-
AUMEAHU UUMOKUHU U XpoHu4yHo Bb3nareHue,
Kakmo u noBuweHa ekcnpecua Ha sclerostin om
ocmeouumume nog BAuaHUE Ha XunepaAukemus-
ma u om noBuweHume AGEs.

Xunepaaukemuama per se uma MOKCUYeH
egpekm u nomucka cb3ipaBaHemo u gugepeHuu-
ayuama Ha Me3emxumHuUme cmem KAemku go oc-
meobAacmu (OB), pecn. nomucHamo KOCMHOMO
dopmupare u B8 cobwomo Bpeme ce yckopaBa
anonmo3ama Ha ocmeouumume ¢ nocAegBawo
HamareHue Ha mexaHouyyBcmBumeaHocmma u
peakuyuama um npu cmpec (14). Maykmyayuume
Ha 2AUKemuAma Npu XpoHUYHA U ocmpa Xunep-
2Aaukemua ca cBop3aHu ¢ HampynBaHe Ha peak-
muBHu kucaopogHu BugoBe u noBuweHue Ha
okcugamuBHua cmpec. Tou akmuBupa nbmuwa,
npuuuHaBawu yBpexxkgaHe Ha AHK u npomeuHu,
KaKmo U Ha aH2uozeHe3ama Ha kocmma. B yc-
AroBuama Ha okcugamuBeH cmpec ce uHxubupa
gupepeHuuauuama Ha OB u ce noBuwaBa anon-
mo3ama um. ToBa e obw, mexaHu3zbm 3a pa3Bu-
mue Ha cbgoBu guabemHu YCAOXKHEeHUSA, Kakmo
U 3a Kpexkocm Ha kocmma (15). B xunepaauke-
MUYHama cpega ocmeouumHama KAembyHa
AuHua noBuwabBa exkcnpecuama Ha sclerostin u
moBa nomucka KocmHomo opmupaHe, 3a6aBa
ce KocmHama obmaHa (16). Xucmomopgomem-
puyHu u3zcaegBaHua nokazBam gomuHupaHe Ha
no-cmapa Kocm ¢ HamaAeHo KocmHo obHoBaBa-
He U aHopmaAHa KoAazeHoBa cmpykmypa npu
xeHu ¢ T23A. Taka, gucyHkuuama Ha ocme-
ouumume moxe ga goBege go noggbprkaHe
Ha Bucoku HuBa Ha sclerostin, nomuckaHe Ha
Wnt-nbma u HUCLK KocmeH 0bmeH Nnpu 6oAHUME
c T23A. Cuuma ce, ye npu T23A uma NO-HUCKO
HUBO Ha KOCMHU MemaboAuMuU € OKOAO 25-50%,
OMKOAKOMO Npu Auua 6e3 guabem (17).

B Hawua aHaAu3 nokazameasm 3a Kocm-
Ha pe3opbuus (B-CrossLaps) 3a uarama epyna 6
8,5% (4/47) e HamaneH, B 23,4% (11/47) e noBu-
weH u B ocmaHaaume 68,1% (32/47) e Hopma-
AeH. HamareHa kocmHa obmaHa e Haauue 6 16%
(4/25) camo 8 no-Bv3pacmHama 2pyna 59-69 2.,
gokamo B8 maagama 2pyna 49-59 2. HukoU ydacm-

HUK HAMa HamaAeHa kocmHa obmaHa. Tpa6Ba ga
ce ombeaexu, vye no-8b3pacmHama 2pyna 59-69
2. e B8 no-mexka memaboAumHa gekomneHca-
uua - 68,2% ca c HBA, >10,0% cpewy 44% 6
no-mAagama 2pyna 49-59 2. (p<0.05). Tyk ocBeH
no-mexkkama MemaboAumHa gekomneHcauua
poAs uzpae u Bb3pacmma.

[Mpegnoaaza ce, e HUCKUAM KOCMeH oOmeH
npu T23A npudyuHaBa mukpodpucypu, Kamo no
mo3u HauuH ce yBeauuaBa pucka om ppakmypu.
KocmHama obmaHa ce npomeHa u 866 Bpb3ka ¢
dopmupaHemo Ha AGEs, koemo HacmbnBa 6 yc-
AoBuama Ha XpoHUYHA XUnep2AUKeMUA U OKcuga-
muBen cmpec. AGEs ca egHu om mowHUMe gpak-
mopu 3a guabemHu cbgoBu ycroxkHeHus, HO B
cobwomo Bpeme AGEs nomuckam pa3zBumuemo,
dpyHkuuama u npexkuBaemocmma Ha OB, Hama-
AaBam KocmHOMO opmupaHe u KocmHama 00-
maHa (18). AGEs HapywaBam muHepaAu3zauuama
u popmupaHemo Ha koaazeHoBume Kpbcmoca-
Hu Bpb3ku, c koemo ce BarowaBa mukpoapxumex-
mypama u ce omcaabBa 3gpaBuHama Ha kocmma
npu HamoBapBaHe (16). Bcowpocm AGEs ca Bpb3-
Kama mexgy pazBumuemo Ha cbgoBu guabemHu
ycaoxkHeHua u yBeaudeHume ppakmypu npu T23A
(13). AkmuBuparemo Ha AGE peuenmopa Bogu go
noBuwero npou3zBogcmBo Ha ROS (peakmuBHu
KucaopogHu BugoBe) u Ha Bb3naaumeaHu uumMo-
KUHU, KOemo noggbpyka XpoHuuHo Bb3nareHue u
KocmHa pe3opbuus (19).

3amabcmaBaHemo e cbuwecmBeH 3gpaBeH
chakmop, kolimo e cBbp3aH ¢ noBuweHa 3abone-
Baemocm u okazBa BauaHue Bbpxy pazAuuHU Op-
2aHuU u cucmemu 6 moBa uucro Bobpxy guabema
u kocmume. Bpb3ikama mexxgy 3amabecmabaHe-
MO U KOCMHUAM CMamyc e CAO>KHa. Auuama cbe
3amabcmaBaHe umam no-Bucoka KMI1 8 cpaBHe-
Hue ¢ Auua 6e3 3amabcmaBaHe, HO umam Hapy-
weHo KadyecmBo Ha Kocmume U pa3AuYeH HauuH
Ha nagaHe - no-dyecmu ca pakmypume 6 30Ha-
ma Ha xymepyca u no-pagko uma begpeHu gpak-
mypu. ToBa e cBbp3aHo ¢ HaAUYHAMa capkoneHuA
npu 3amabcmaBaHe U 3HaYUMEAHO No-20AaMama
mpaBma npu 20Aamama maca Ha uHguBuga (20).

IMamodu3uoAc2UYHUME NPOUECU NPU 3aMABC-
maBaHe ca mBbpge komnauuupaHu. Om egHa
cmpaHa eHgo2eHHUAM UHCYAUH cmumyaupa
uepHogpobHama ekcnpecusa Ha pacmeseH Xop-
MOH u caegoBamenro npouzBogcmBomo Ha
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IGF-1.  XunepuHCYAUHEMUYHUME CbCMOAHUS,
kamo 3amabcmaBaHe/T23A ca cBbp3aHu ¢ go-
MUHUpaHe Ha aHaboAHume npouecu 6 kocmma
u c HopmanHa uau Bucoka KMIT (21). B cbwo-
mo Bpeme B8 macmHama mwbkaH ce noggbpika
XpOHUYHO Bb3naseHue u npoBvb3znaaumeaHume
UUMOKUHU CMuMyAupam ocmeokAaacmume U
KocmHama pe3opbuua (22). Cmama ce, uve aen-
MUHBM U agunoOHEKMUHbM umam aHaboAeH
epekm Bbpxy kocmume, HO ¢ ocmapaBaHemo
agunoHeKMUHbM MOXe ga hpugobue npegum-
HO KamaboAHU edekmu U ga cb3gage npoBb3-
naaumeAHa cpega. Taka npu 3amabcmenu KMIT
(T-score) moxke ga 6bge no-Bucoka B cpaBHeHue
¢ Hezamabcmeau. Caeg kopekuua 3a Bb3pacm,
noa, T23A u BMI npu 3amabcmeaume T-score e
3Ha4uMo no-Bucok 666 Bcuuku ckeaAemHu mecma
B8 cpaBHeHue ¢ He-3amAbCmMeAume Npu cpegHa
pa3auka om 1 cmaHgapmHo omkAoHeHue (SD)
(23). MMpu 3amAbCMeEAU AUUQ NAaMOU3UOAO2U-
ama Ha cppakmypume BraouBa u HampynBaHe
Ha MacmHa mwbkaH 8 KocmHua MO3bK, KOemo
ce ompazaBa HebaazonpuamHo Bbpxy cmpyk-
mypama u kayuecmBomo Ha kocmma. Hamepe-
Ha e uHBepcHa Bpb3ka mexgy koauvecmBomo
mMacmHa mbkaH 6 KocmHUA MO3bK U KOCmHama
MUHepaAHa NABMHOCM Npu 3amabcmenu (24).
ADBgomuHaAHaMa MacmHa mMbKaH uz2pae gonbA-
HUMeAHO poAa Bbpxy HopmaaHama huzuoAo2uUA
Ha kocmma. Bvnpeku no-Bucokama KMIT u no-
HUCKa KOCmHa obmaHa, Kakmo abgomuHaAHama
MacmHa mbkaH, maka u uHcyauHoBama pe3uc-
MeHMHOCM ca NpuyuHa 3a HamaAeHa 3gpaBuHa
6 3oHama Ha 6egpomo npu HamoBapBaHua (17).
B Hawua mamepuaa noumu 1/5 om u3caeg-
BaHume ca c HopmMaAeH UHgeKC Ha meAecHa maca
(BMI-Body Mass Index), a omHocumeAHuam gaa
Ha abgomuHaArHama macmHa mbkaH (%) e Hop-
maneH egBa 68 16.3% om uzcaegBaHume. Cae-
goBameaHo me3u HebAazonpuamHu pakmopu
3agbAXKUMEAHO ce ompa3zaBam u Ha KOCMHOMO
3gpaBe Ha u3caegBaHume nocmmeHonay3aAHu
guabemuuku - ¢ HopmareH BMI (18,5-24,99 kg/
m?) npu 19,1% om guabemuukume, a OCmMaHaAu-
me 80,9% ca c HAQHOPMEHO ME2A0 U 3amAbCMA-
BaHe - BMI >30 kg/m? (p<0,001). Mexxgy gBeme
Bb3pacmoBu 2pynu He ce ycmaHoBu 3Hauyuma
pa3auka 8 mo3u napamembp. OmHOCUMeAHUAM
gaA Ha abgomuHaaHama ma3zHuHa (Abdominal Fat
%) B8 uarama 2pyna uzcaegBaHu e 3HaYuUMO No-

Bucok B 83,7% kamo He ce Hamepu 3HaYuUMa pas-
Auka mexxgy gBeme Bb3pacmoBu epynu - 49-59
2. 80% cpewy 59-69 2. 87%, NS.

Puckem om cpakmypu 3aBucu om 3gpabBu-
Hama Ha kocmume (KMIT u kauecmBo Ha cmpyk-
mypama Ha kocmma) U 0m CKAOHHOCMMA KbM Na-
gaHua. C HanpegBaHe Ha Bb3pacmma npozpecupa
npouec Ha ocmeoneHus, HamaAaBa MyckyaHama
maca u ¢ moBa HapacmBa u CKAOHHOCMMa KbM Na-
gaHus. lan Janssen et al. npegcmaBam 6 u3zcaegBa-
Hemo cu pepepeHmMHUMe CMoUHOCMU Ha MYCKYA-
Hama ckeAemHa maca 3a 8b3pacmoBua guanazoH
18-88 2. MyckyaHama maca oU3UOAO2UYHO 3anou-
Ba ga HamaaaBa om mpemomo gecemuaemue, HO
3aberexkum e cnagbm B abcoatomHama MycKyaHa
maca B kpaa Ha nemomo gecemuaemue.

CBbp3aHo e CbC cucmemHa Aunca Ha u3u-
yecka akmuBHocm, ¢ HamareHuemoO Ha pacme-
KeH xopmoH, aHgpozeHu, IGF-1, ¢ HanpegBaHe-
mo Ha Bb3pacmma uau 3aboaaBaHus. ObuvaltHo
Npu >KeHUMe 3a gecemuAemue HamareHUemo e ¢
1.1 ke. CAeg nemomo gecemuAaemue HamaAreHue-
MO Ha MYCKYAHama maca e go 2oAama cmeneH 6
goAHama vacm Ha maaomo, koemo Bogu go He-
cmabuAHOCM U puck om Yecmu nagaHua. Koako-
mo no-2oAamo e yBeauyeHuemo Ha meArecHOmo
meaA0o, moAkoBa No-MaAbK € OMHOCUMEeAHUA gaA
Ha MyckyAaHama maca (25). Okasa ce, ve npu 6,4%
om u3caegBaHume guabemuuku KoaudecmBomo
Ha myckyaHama maca (kg) e 36-40 ke, npu 27,7%
- 40-45 ke, npu 42,5% - 45-50 k2 u npu 23,4% -
Hag 50 ke. MyckyaHa maca Hag 45 Kg e Haauue 6
2pynama Ha maagume 6 81,8%, a nog 45 ke - 6
18,2%, p<0,001. B 2pynama Ha no-8bv3pacmHume
egBa B8 52% myckyaHama maca e Hag 45 k2 u 6
48% - nog 45 k2, NS. Mexgy gBeme Bb3pacmo-
Bu 2pynu He ce goka3zBa 3Hauuma paszauka.

C HanpegBaHe Ha Bb3pacmma KocmHama
maca HamaaaBa u omHoCumMeAHUAM gaA Ha AuUa-
ma CbC 3anazeHa KoCmHa maca cmaBa no-HUCHK.
B Hawemo npoyuBaHe kocmHa maca <2,5 kg e
HaAuue npu 64% om 59-69 2oguwHuUmMe guabe-
MUYKU, goKamo KocmHa maca >2,5 kg uma camo
npu 36%, p<0,001. B no-mragama Bv3pacmoBa
2pyna (49-59 2.) Hama 3Havuma paszauka (<2,5 kg -
45,5% cpewy >2,5 kg - 54,5%, NS). I3mepeHama
KMI1 noka3a, ye ocmeonopo3a u ocmeoneHus 6
2pbbHaka ca Haauue npu 29,8% om u3caegBaHu-
me guabemuuku, 6e3 3HaYUMa pa3zAuka Mexxgy
gBeme Bb3pacmoBu 2pynu. Ocmeonoposa u
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ocmeoneHua Ha Gegpomo ca Haauue 8 60,5%,
kamo 6 2pynama Ha no-mAagume HAma 3Hayuma
pa3auka - 68,4% HamaneHa cpewy 31,6% Hop-
maaHa KMI1, NS. 3a pazauka om max 6 2pyna-
ma Ha no-8v3pacmHume (59-69 2.) pa3aukama e
3Havuma - 91,66% cpewy 8,34%, pecn., p<0,02.
Bb3pacmma BcbuwHocm ce aBaBa ocHoBeH puckoB
dakmop 3a pazBumue Ha ocmeonopo3a pecn.
ocmeoneHua. C HanpegBaHe Ha Bb3pacmma
KocmHama maca HamaaaBa u omHocumeAHuUa gaa
Ha AuUama CbC 3ana3eHa KOCmMHa maca chaga
(36% 3a 59-69 2. cpewy 54,5% 3a 49-59 2., NS),
a 6 cowomo Bpeme U OMHOCUMEAHUAM gAA HA
MyCKyAHama maca cbwo HamaaaBa (52% 3a 59-
69 2. cpewy 81,8% 3a 49-59 2., NS). 1 npu gBeme
Bb3pacmoBu 2pynu e HaAuue ugeHMuYHa no me-
»Kecm memaboAumHa gekomneHcauun, Kakmo u
ugeHmuyHa yecmoma Ha BMI >30 kg/m?.

3a cpaBHeHue mpabBa ga npegcmaBum gaHHU-
me om Hal-20AAMOMO eNUgEeMUOAO2UYHO NPOYY-
BaHe Ha ocmeonopo3ama 6 bvazapua npe3 2009
2. npu 1331 »xeHu (50-89 2.). INpu 16,8% ce goka-
3a ocmeonopo3a u npu 46,5% - ocmeoneHus Ha
b6egpeHa wulika uau obwo 6 63,3% kocmHama
NABMHOCM e HamaAeHa (27). B Hacmoawomo u3-
cregBaHe ocmeonopo3a u ocmeoneHua Ha beg-
peHa wutika e Haauue 6 60,5%. TpabBa ga ce uma
npegBug, ye 3Ha4YUMO no-Hucka e cpegHama B6b3-
pacm Ha u3caegBaHume ceea nocmmeHoNnay3aAHU
guabemuuku - 59,19+6,53 2. B8 cpaBHeHue cbc
cpegHama Bb3pacm Ha nonyaauuama om 2009 2.
e 63,8183 2., p<0,001. NonyrauuoHHama 2pyna ce
npocmupawe 6 guanazoHa 50-89 2., a HacMoAwW-
mo u3caegBaHe B no-meceH guana3oH U no-maag
KoHMuHzeHm 49-69 2. 1 Bbnpeku moBa uzkatouu-
meAHO DAuU3Kume cmoluHocmu 6 yecmomama Ha
ocmeonopo3a/ocmeoneHua  Npu  nhocmMmeHonay-
3aAHU ObAcapku Hag 50 2. - om nonyaauyuama u
npu 60AHU ¢ T23A nokazBam, ye yecmomama Ha
ocmeonopo3a/ocmeoneHus cpeg keHume 6 Ha-
wama cmpaHa e cmabuaHa u BepoamHo u 2eHe-
muuHo onpegeaeHa B8 moBa HaceaeHue.

KoHBeHuuoHaaHUME Memogu 3a oueHka Ha
pucka 3a ocmeonopo3a, kamo u3mepBaHuama
Ha KMIT u pegyamama FRAX He ca BaaugHu 3a
nNpo2HO3uUpaHe Ha hpakmypHUA PUCK NPU XOpa,
uBeewu cbe 3axapeH guabem (26).

Hawume nocmmeHonay3arHu guabemuuku
u 8 gBeme Bb3zpacmoBu 2pynu macoBo He npu-
emam Bumamun D. B peyamam Ha mo3u ¢pakm

ce Hamepu 3Hayuma pasauka B8 6poa Ha >keHume
¢ gocmambuHo HUBo Ha Bumamun D (>30 ng/ml)
U me3u c gepuuum u HegocmambyHocm (<30
ng/ml) - 19,15% cpewy 80,85%, p<0,001 u om-
HoB0 cbomHoweHuama ca ugeHmuuru 8 gBeme
Bb3pacmoBu 2pynu.

He ce Hamepu pa3zauka mexgy gBeme 6b3-
pacmoBu 2pynu no omHoweHue u Ha 6bbpeyHama
pyHKUUA, Kamo camo npu 10,6% om uarama 2pyna
ma e HamaAeHa. He ce Hamepuxa U 3HaYUMU OMKAO-
HeHua B8 HuBomo Ha PTH npu uzcaegBaHume.

CneuuarHo mpab6Ba ga ce ombeaexku MHO20
Bucokua npougHm nocmmeHonay3aAHu guabe-
muuku-nywayu - 40%, koimo e ugeHmuyeH 6
gBeme Bb3zpacmoBu 2pynu.

Om HanpaBeHusa aHaau3 moxke ga ce 06006-
WU, Ye Npu nhocmmeHonay3aAHuUme >eHu ¢ T23A
B 60,5% Haauue ocmeonopo3a U OCMeoneHUa Ha
begpo u 63,8% om max ca B8 memaboaumHa ge-
komneHcauua (HBA, >7%), ¢ HagHOpmeHO me2A0
u 3amabcmaBare (BMI>30 kg/m2) ca 80,9%, kamo
omHocumeAHUAM gaA Ha abgomuHaAHama MazHu-
Ha (Abdominal Fat %) e no-Bucok npu 83,7% om
u3caegBaHume. 3HauUMO NO-HUCKA MYCKYAHa U
KocmHa maca e Haauue 6 epynama 59-69 2. 6 cpab-
HeHue C no-mAaagama 2pyna 49-59 2. u umeHHo 6
no-Bb3pacmHama 2pyna yecmomama Ha 0Cmeono-
po3ama u ocmeoneHuama e 3Ha4umo no-yecma.
C gepuuum u HegocmamwbuHocm (<30 ng/ml) Ha
BumamuH D ca 80,85% om u3zcaegBaHume.

B 3akAroyeHue, xemepo2eHHOCMMa Ha gua-
6emHama ocmeonamusa ce onpegeAaa 0mM MHO20-
6polHume memaboaumHu u cbgoBu pakmopu,
okazBawu BauaHue Bbpxy kKocmume, C MHO20
CAOXKHU, npunokpuBawu ce u npomuBopeuuBu
epekmu - XunepaAaukemun, XunepuHCyAuHemus,
3amabcmaBare ¢ onpegeAeHa poaa Bbpxy Kocm-
HUMe KAemMKU, KOCmHama cmpykmypa u Cbgo-
Bua cmamyc Ha kocmma. AoONbAHUMEAHA POAA
uzpasm npogbAXKUMEAHOCmMa Ha guabema,
memaboAumHama gekomneHcauus, Noggbpika-
HEeMoO Ha CMabUAHO ey2AUKEMUYHO CbCMOoAHUE,
cbgoBume ycaroxkHeHua u AekapcmBama. V1 Bb-
npeku HegBycmucaeHomo BauaHue Ha me3u MHO-
206polHuU hakmopu, cBbp3aHu ¢ guabema (Ha
NbpBo MACMO 2AUKeMUYHama gekomneHcauus),
Koumo HamaaaBam kauecmBomo Ha Kocmma u
npomeHam KocmHama obmaHa, mo Hau-8axkHa ce
aBaBa Bb3pacmma. Ta ocHoBHO onpegeaa Cbc-
mMoAHUEMO Ha Kocmma.
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Abstract

The heterogeneity of diabetic osteopathy is due to multiple and complex factors, with overlapping
and contradictory effects on bone cells, bone structure and bone angiogenesis.

Aim - to assess the role of metabolic disorders characteristic of Diabetes mellitus type 2 (T2DM) on
bone status in postmenopausal women.

Material: Forty-seven postmenopausal women with T2DM, mean age 59,19+6,53 years, in two age
groups: young - 49-59 years (n-22) and older - 59-69 years (n-25), on oral treatment, were studied;
BMI for the entire group was 30,64 kg/m? (from 21,0 to 41,7 kg/m?).

Methods: Standard biochemical and hormonal tests were performed - HbA, , creatinine, alkaline
phosphatase, beta-CrossLaps, PTH, 25(OH)D. Bone mineral density (BMD) was measured at two stan-
dard skeletal sites (DXA). Bio Impedance is used to measure abdominal fat (%), muscle and bone mass.

Results: In metabolic decompensation (HbA, >7%) are 72,4% (34/47) of the studied diabetics
(p<0,001); in 80,9% (38/47) there is obesity and overweight - BMI >30 kg/m2 (p<0,001); Muscle mass
over 45 kg is present in the group of young people in 81,8% (18/22), and under 45 kg - in 18,2% (4/22),
p<0,001. In the group of older people in 52% (13/25) muscle mass is over 45 kg and in 48% - under 45
kg, NS; Bone mass <2,5 kg is present in 64% (16/25) from 59-69 years. diabetics, while bone mass >2,5
kg was present in 36% (9/25), p<0,001. In the 49-59 year group there was no significant difference (<2,5
kg - 45,5% vs. >2,5 kg - 54,5%, NS). In the older group (59-69 years) osteoporosis and osteopenia of
the hip were presentin 91,66% (22/24) vs. 8,3% (2/24) normal, p<0,02.

Conclusion: Despite the unequivocal influence of numerous factors related to diabetes (primarily
glycemic decompensation), which reduce bone quality and alter bone turnover, age is the most import-
ant. It mainly determines the condition of the bone.

Key words: diabetes, metabolic decompensation, bone quality, age
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Introduction

Diabetes and osteoporosis are common
chronic diseases with serious clinical complica-
tions. The pathophysiology of both diseases and
their associated complications is multifactorial,
and some of the mechanisms are largely under-
stood. In type 2 diabetes mellitus (T2DM), there
is high-normal bone mineral density (BMD) and at
the same time an increased fracture risk (1). There
are conflicting data on the incidence of hip frac-
tures in patients with diabetes mellitus (T2DM)
compared with the healthy population. Hothersall
et al. found a 1.05-fold increase in the risk of hip
fracture in women with T2DM compared with the
general population and no increased risk in men
with T2DM, but Holm et al. reported a 1.8-fold
increase in the risk of hip fracture (1,2). Regarding
vertebral fractures, there is consensus that they
are significantly increased by about 1.2 times in
patients with T2DM (3). At the same time, in me-
ta-analyses in patients with T2DM, BMD s higher
compared to controls and a relatively reduced risk
of fractures would be expected (4).

Diabetes can reduce bone strength without
changing bone mineral density. It is thought that
the increased risk of fractures in patients with
T2DM is likely due to reduced bone quality. Bone
strength is determined by bone mass, bone turn-
over, and the quality of bone material (5). The
extracellular bone matrix consists of two materi-
als. The inorganic mineral component, composed
mainly of hydroxyapatite, provides hardness and
is conventionally measured with an osteometer
(BMD). The second is the organic component,
composed mainly of regularly arranged and inter-
connected collagen fibers, which provides tensile
strength and resistance to sudden stresses (6).
These material properties of bone tissue are reg-
ulated by cellular activity, bone turnover rate and
collagen cross-linking network formation. Mean-
while, these cellular activities are influenced by
many environmental factors, including circulating
hormones, hyperglycemia, oxidative stress, glyca-
tion level and AGE formation (7).

Diabetes is a very heterogeneous condition
with complex interactions between multiple coex-
isting and highly correlated factors that prevent a
clear assessment of the independent clinical mark-
ers and pathophysiological mechanisms for the

development of diabetic osteopathy. Diabetes
exerts effects on bone at the cellular, molecular
and biomechanical levels. The heterogeneity of di-
abetic osteopathy is due to multiple and complex
factors, with overlapping and contradictory effects
on bone cells, bone structure and angiogenesis.
These include the effects of hyperglycemia per se,
hyperinsulinemia, obesity. Other factors are add-
ed to this - duration of diabetes, stability in main-
taining euglycemia, vascular damage, antidiabetic
and other drugs (associated with bone deficiency
or fracture risk). The clinical presentation of dia-
betic osteopathy is the result of the interaction of
general and bone metabolism in diabetes mellitus.
Thus, in T2DM there is usually low bone turnover,
which is probably associated with increased lev-
els of sclerostin and also with accumulation of
non-enzymatic glycosylation end products (AGEs),
increased ROS (Reactive oxygen species), oxida-
tive stress, increased pro-inflammatory cytokines,
impaired incretin response, the development of
chronic kidney disease in connection with T2DM,
PTH, vitamin D.

The aim of this study is to assess the role of
metabolic disorders, characteristic of T2DM, on
bone health in postmenopausal women, especial-
ly since there is a lack of systematic research in
this area in our country.

Material

We studied 47 women with T2DM with a
mean age of 59,19+6,53 years, divided into two
age groups: young 49-59 years (n-22) and older
59-69 years (n-25). The mean duration of diabetes
was 5 years for the young group (49-59 years)
and 6.6 years for older diabetics (59-69 years),
NS. All diabetics studied had proven menopause.
The mean BMI for the entire group was 30,64 kg/
m2 (from 21,0 to 41,7 kg/m?).

Over 93,6% (44/47) of patients were on oral
treatment, and the remaining 6,4% (3/47) were
on diet. A special selection of patients was made
according to the type of oral treatment and only
diabetics on Metformin were included - 87,2%
(41/47), with the drug being used alone in 61%
(25/47) or in combination with other antidiabetic
drugsin 39% (16/47) - 7 cases SU, 6 cases DPP4i,
2 cases - Acarbose and 2 cases - SGLT2i.

The remaining 12,8% of patients used one of the
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mentioned medications on their own. These drugs
were selected as neutral in terms of bone metabolism
with the exception of Canagliflozin, but the selected
participants did not use this SGLT2i drug.

Only 6,4% (3/47) of diabetic women had previ-
ous fractures (2 humerus and 1 radius) - 2 cases in the
young group (49-59 years) and 1 case - in the older
group (59-69 years). A hip fracture in a parent was re-
ported in 2,1% (1/47). Treatment with corticosteroids
for a long period in a dose of more than 7,5 mg/day
was present in 6,4% (3/47) of the studied women.
Only one patient (2,1%) had data on rheumatoid ar-
thritis, as well as one patient with alcohol intake above
the specified criteria (3 or more drinks per day). Smok-
ing was declared to be practiced by 40,4% (19/47) of
postmenopausal diabetic women, with no significant
difference in the two age groups.

All subjects signed an Informed Consent for
the research on a standard hospital form, manda-
tory upon their hospitalization.

Methods

Standard biochemical and hormonal tests
were performed in the Central Hospital Laborato-
ry according to the requirements for each param-
eter - HbA, (%), creatinine, alkaline phosphatase,
beta-CrossLaps (fasting state, until 8,30 am), as
well as PTH, 25(OH)D.

Laboratory methods:

* HbA,_was determined by column chroma-
tography;

* Creatinine was assayed by Jaffe kinetic
method (72-127 umol/L);

* Alkaline phosphatase was determined by
kinetic colorimetric IFCC method (30-120 U/L);

* beta-CrossLaps was determined by chemi-
[luminescent CLIA method (reference range 0,333-
0,789 ng/mL), and in 7 patients the same method
with reference range (0,137-0,573) was used;

* PTH was tested by chemiluminescent CLIA
method, reference range (12-88 pg/mL);

* 25(OH)D was tested by chemiluminescent
CLIA method (sufficiency >30 ng/ml; insufficiency
and deficiency <30 ng/ml);

* eGFR (ml/min/1,73 m?) was calculated by
the CKD EPI formula (normal >60 ml/min/1,73 m?).

Bone mineral density (BMD) was measured
at the two standard skeletal sites - spine and hip
(DXA, X-ray Bone Densitometer Model EXCELLUS

Osteo Sys.Co.Ltd). The recommendations of the In-
ternational Society of Clinical Densitometry for the
technical standardization of DXA were applied (8).
BMD of the non-dominant (left) proximal femur in
the posteroanterior position was measured by DXA.
All scans were reviewed by an independent review
board and those with motion artifacts or other
technical problems were excluded from the analy-
sis. Standardized bone mineral density (sBMD) of
the femoral neck was calculated according to pub-
lished formulas (9). Femoral neck BMD and T-scores
were used in further analyses. The manufacturer's
reference database for Caucasians, including the
NHANES IlI hip reference ranges, was used.

Bio Impedance (MC-780MA Multi-frequency
Segmental Body Composition Analyser) was used
to measure abdominal fat tissue (%), muscle (kg)
and bone mass (kg).

The FRAX score has also been used to assess
the risk of fractures in osteoporosis (10). In post-
menopausal women, if the score is >20%, there
is a high probability of a major fracture, or if it is
>3%, there is a high probability of a hip fracture in
the next 10 years (11).

Statistical analysis was performed using stan-
dard SPSS 13.0 for Windows.

Results

Only 27,6% (13/47) of the studied subjects
had HbA, <7% i.e. in metabolic compensation,
and the remaining 72.4% (34/47) had HbA, >7%
- decompensated (p<0.001). In both age groups,
metabolic decompensation was as follows: for 49-
59 years - in 68% and for 59-69 years - in 76%,
NS. Nearly 2/3 of the study group of postmeno-
pausal women with T2DM were actually in met-
abolic decompensation (HbA, >7%) - 7,0-8,0%
(19/34, 55,9%), 8,0-9,0% (4/34, 11,8%), >9,0%
(11/34, 32,5%).

A normal BMI (18,5-24,99 kg/m?) had 19,1%
(9/47) of the diabetics, and 80,9% (38/47) of
them were overweight and obese - BMI >30 kg/
m2 (p<0,001). No significant difference in BMI
was found between the two age groups. The rel-
ative proportion of abdominal fat (Abdominal Fat
%) in the entire group of subjects was significantly
higher in 83,7% (36/43) and only in 16,3% (7/43)
was normal (p<0,001). No significant difference
was found between the two age groups (young -
80%, 16/20 vs. older - 87%, 20/23; NS).
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The duration of diabetes in the two age groups
was 5 years for young (49-59 years) and 6.6 years
for older (59-69 years), respectively. Only 18.2%
(4/22) of young 49-59 years had diabetes duration
of more than 10 years, compared to 36% (9/25)
for the 59-69-year group, NS.

It turned out that in 10,6% (5/47) of the stud-
ied eGFR was <60 ml/min/1,73m? and in the re-
maining 89,4% (5/47) it was >60 ml/min/1,73m?
(p<0,001) and no deviations in the level of PTH
were found in the studied group.

The bone resorption parameter (B-CrossLaps)
in the entire group was reduced in only 8,5%
(4/47), increased in 23,4% (11/47) and normal in
the remaining 68,1% (32/47). Reduced resorption
was present only in 4 older patients (59-69 years).

A significantly higher number of diabetic
women did not take vitamin D - 74,5% (35/47)
versus 25,5% (12/47) who did (p<0,01). A signif-
icant difference was also found when comparing
the groups with sufficient levels of vitamin D (>30
ng/ml) and those with deficiency and insufficien-
¢y (<30 ng/ml) - 19,15% (9/47) versus 80.85%
(38/47) (p<0,001). The ratios being identical in
both age groups.

Using Bio Impedance, the amount of muscle
mass (kg) was measured in all diabetic women
studied, which averaged 47,7 kg (from 36,6 to
65 kg). It turned out that in 6,4% (3/47) of them
it was 36-40 kg, in 27,7% (13/47) - 40-45 kg, in
42,5% (20/47) - 45-50 kg and in 23,4% (11/47) -
over 50 kg (Fig. 1).

The studied postmenopausal diabetic women
were divided into two groups according to the size
of the muscle mass up to and over 45 kg. In the
young group (49-59 years) muscle mass over 45 kg
was presentin 81,8% (18/22), and under 45 kg - in
18,2% (4/22), p<0,001. In the older group (59-69
years) only 52% (13/25) had muscle mass over 45
kg and 48% (12/25) - under 45 kg. Between the
two age groups, muscle mass over 45 kg did not
differ significantly (81,8% for the 49-59 year group
vs. 52% for the 59-69 year group, NS) (Fig.2).

Using Bio Impedance, the amount of bone
mass (kg) was also measured in all studied diabetic
women, which averaged 2,53 kg (from 1,8 to 3,4
kg). It turned out that in 6,4% (3/47) of them it was
<2,0 kg, in 48,9% (23/47) - 2,02,5 kg, in 38,3%
(18/47) - 2,5-3,0 kg and in 6,4% (3/47) -over 3,0
kg. When comparing bone mass in older diabetic

women (59-69 years) <2,5 kg it was in 64% (16/25),
and >2,5 kg was in only 36% (9/25), p<0,001.

In younger diabetic women (49-59 years) no
significant difference was found (<2,5 kg - 45,5%,
10/22) vs.>2,5 kg - 54,5%, 12/22 - NS). There was
no significant difference in the incidence of low
bone mass (<2,5 kg) in the 49-59 year group com-
pared to the 59-69 year group (45,5% vs. 64%, NS).

Osteoporosis and osteopenia in the spine
were present in 29,8% (14/47) of the subjects,
with no significant difference between the two
age groups. Osteoporosis and osteopenia of the
hip for the entire diabetic group were present in
60,5% (26/43), and in 39,5% (17/43) - normal
BMD, NS. And in the younger group (49-59 years)
no significant difference was found - osteoporosis
and osteopenia in 68,4% (13/19) versus normal
BMD in 31,6% (6/19), NS. In contrast, in the older
group (59-69 years) the difference was significant -
osteoporosis and osteopenia of the hip were pres-
ent in 91,66% (22/24), and only in 8,34% BMD
was normal (2/24), p<0,02. No significant differ-
ence was found in the frequency of osteoporosis
and osteopenia in the two age groups 49-59 years
vs. 59-69 years (68,4% vs. 91,66%, NS). There was
a family history of hip fractures in only one case,
and previous fractures in only three cases, 6.4%
(3/47 - one in the older and two in the younger, re-
spectively two of the humerus and one of the wrist).

Fracture Risk Assessment Tool (FRAX) can be
used as a method to assess and predict fractures
based on clinical risk factors, with or without
the use of femoral neck bone mineral density.
Treatment should be considered for patients with
proven osteoporosis with low bone mineral den-
sity (T-score), and a 10-year risk of hip fracture
>3% or a risk of major fracture >220%, as assessed
by FRAX.

The calculation of FRAX with the inclusion of
DXA data in our material did not yield any results.
Only one patient had a FRAX for the hip above
3%, i.e. with a high risk of having a hip fracture in
the next 10 years, and this did not serve us in the
overall assessment of the study group. It should
be specially noted that we did not have access
to FRAX Plus, as well as that there are no Bulgar-
ian criteria developed for this indicator, which is
probably why we do not have any results.
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Distribution of muscle mass in the entire study group
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Discussion

Bone strength is determined by its density,

structure and quality, which include microstruc-

ture and material quality. Diabetes reduces bone

material quality, not bone mineral density (BMD).
Collagen enzymatic and nonenzymatic cross-link-
ing affects the process of primary mineralization
and determines the mechanical properties of
bone. Impaired enzymatic cross-linking and/or
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excessive formation of nonenzymatic cross-links,
pentosidine (Pen), which is a surrogate marker for
advanced glycation end products (AGEs), may be
a major cause of bone fragility in aging, osteopo-
rosis, and diabetes mellitus (12). A meta-analysis
compared specific differences in bone structure
between patients with type 1 and type 2 diabe-
tes versus non-diabetic subjects. Compared with
non-diabetic controls, type 1 diabetic subjects had
abnormalities in trabecular parameters (VBMD,
number, and heterogeneity) in the radius but not
in the tibia. At the same time, cortical parameters
are preserved. In type 2 diabetes, preserved tra-
becular features and increased cortical thickness
are found, but cortical porosity is increased (espe-
cially in the radius). This cortical porosity is found
in patients with T2DM with a previous fracture,
with microvascular changes or with peripheral vas-
cular disease. Researchers believe that in T2DM,
there is relatively preserved BMD, but neverthe-
less the risk of fractures is increased, probably due
to deterioration of microarchitecture and especial-
ly cortical porosity, while at the same time there is
a concomitant low bone turnover (13).

The basis of all changes in bone quality is de-
compensated diabetes mellitus and fluctuations in
glycemia. In our study, only 27,6% of the studied
diabetics were in metabolic compensation, and the
remaining 72,4% were decompensated (p<0,001).
The difference is significant, i.e. the patients are
in severe metabolic decompensation with all its
characteristics - hyperglycemia, increased reac-
tive oxygen (ROS), oxidative stress, formation of
advanced glycation end products (AGEs), increase
in pro-inflammatory cytokines and chronic inflam-
mation, as well as increased expression of scleros-
tin by osteocytes under the influence of hypergly-
cemia and increased AGEs.

Hyperglycemia per se has a toxic effect and
suppresses the maturation and differentiation of
mesenchymal stem cells to osteoblast (OB) re-
spectively bone formation is suppressed and at
the same time osteocyte apoptosis is accelerated
with a subsequent decrease in mechanical sensi-
tivity and their response to stress (14). Fluctuations
in glycemia in chronic and acute hyperglycemia
are associated with the accumulation of reactive
oxygen species and increased oxidative stress. It
activates pathways that cause DNA and protein
damage, as well as bone angiogenesis. Under

conditions of oxidative stress, OB differentiation
is inhibited and their apoptosis is increased. This
is a common mechanism for the development of
vascular diabetic complications, as well as bone
fragility (15). In the hyperglycemic environment,
the osteocyte cell line increases the expression
of sclerostin and this suppresses bone formation,
slowing bone turnover (16). Histomorphomet-
ric studies have shown a predominance of older
bone with reduced bone turnover and abnormal
collagen structure in women with type 2 diabetes.
Thus, osteocyte dysfunction may lead to the main-
tenance of high levels of sclerostin, suppression
of the Wnt pathway and low bone turnover in pa-
tients with T2DM. It is estimated that T2DM has a
lower level of bone metabolites by about 25-50%
than in individuals without type 2 diabetes (17).

In our analysis, the bone resorption parame-
ter (B-CrossLaps) for the entire group was reduced
in 8,5% (4/47), increased in 23,4% (11/47) and
normal in the remaining 68,1% (32/47). Reduced
bone turnover was present in 16% (4/25) only in
the older group 59-69 years, while in the young-
er group 49-59 years no participant had reduced
bone turnover. It should be noted that the older
group 59-6 9 years is in more severe metabolic
decompensation - 68,2% have HbA _ >10,0%
versus 44% in the younger group 49-59 years
(p<0,05). Here, in addition to more severe meta-
bolic decompensation, age also plays a role.

It is suggested that low bone turnover in
T2DM causes microfissures, thus increasing the
risk of fractures. Bone metabolism is also altered
by the formation of advanced glycation end prod-
ucts (AGEs), which occurs under conditions of
chronic hyperglycemia and oxidative stress. AGEs
are one of the potent factors for diabetic vascular
complications, but at the same time, AGEs sup-
press the development, function and survival of
OB, reducing bone formation and bone turnover
(18). AGEs disrupt mineralization and collagen
cross-link formation, which deteriorates microar-
chitecture and weakens bone strength under load
(16). In fact, AGEs are the link between the de-
velopment of vascular diabetic complications and
increased fractures in T2DM (13). Activation of
the AGE receptor leads to increased production
of ROS (reactive oxygen species) and inflammato-
ry cytokines, which supports chronic inflammation
and bone resorption (19).
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Obesity is a significant health risk factor as-
sociated with increased morbidity and has impli-
cations for various organs and systems, including
diabetes and bone. The relationship between obe-
sity and bone status is complex. Obese individu-
als have higher bone mineral density (BMD) than
non-obese individuals, but have impaired bone
quality and a different pattern of falls - fractures
in the humerus area are more common and hip
fractures are less common. This is related to the
sarcopenia present in obesity and the significant-
ly greater trauma associated with the individual's
greater mass (20).

The pathophysiological processes in obesity
are quite complex. On the one hand, endogenous
insulin stimulates hepatic expression of growth hor-
mone and therefore production of IGF-1. Hyperin-
sulinemic conditions, such as obesity/T2DM, are
associated with dominance of anabolic processes
in bone and with normal or high BMD (21). At
the same time, chronic inflammation is maintained
in adipose tissue and pro-inflammatory cytokines
stimulate osteoclasts and bone resorption (22).
Leptin and Adiponectin are thought to have ana-
bolic effects on bone, but with aging, Adiponectin
may acquire predominantly catabolic effects and
create a pro-inflammatory environment. Thus, in
obese individuals, bone mineral density (BMD
T-score) may be higher compared to non-obese
individuals. After adjustment for age, sex, T2DM
and BMI, obese individuals had significantly high-
er T-scores at all skeletal sites compared to non-
obese individuals with a mean difference of one
standard deviation (-SD) (23). In obese individu-
als, the pathophysiology of fractures also includes
the accumulation of adipose tissue in the bone
marrow, which adversely affects the structure and
quality of bone. An inverse relationship has been
found between the amount of adiposetissue in the
bone marrow and bone mineral density in obese
individuals (24). Abdominal fat plays an addition-
al role in normal bone physiology. Despite higher
BMD and lower bone turnover, both abdominal
fat and insulin resistance are responsible for re-
duced strength in the hip area during loading (17).

In our material, almost 1/5 of the subjects had
a normal body mass index (BMI), and the relative
proportion of abdominal fat tissue (%) was normal
in only 16,3% of the subjects. Therefore, these ad-
verse factors necessarily affect the bone health

of the postmenopausal diabetic subjects. A normal
BMI (18,5-24,99 kg/m?) has 19,1% of the diabet-
ic subjects, and the remaining 80,9% were over-
weight and obese - BMI >30 kg/m? (p<0,001).
No significant difference has found between
the two age groups in this parameter. The rela-
tive share of abdominal fat (Abdominal Fat %)
in the entire group of subjects was significantly
higher in 83,7% and only in 16,3% was normal
(p<0,001). No significant difference was found
between the two age groups - 49-59 years 80%
vs. 59-69 years 87%, NS.

The risk of fractures depends on the strength
of the bones (bone mineral density and quality of
the bone structure) and on the tendency to fall.
With advancing age, the process of osteopenia
progresses, muscle mass decreases and thus the
tendency to fall increases. lan Janssen et al. pres-
ent in their study the reference values of skeletal
muscle mass for the age range 18-88 years. Muscle
mass physiologically begins to decrease from the
third decade, but the decline in absolute muscle
mass is noticeable at the end of the fifth decade.
It is associated with a systematic lack of physical
activity, with the decrease in growth hormone, an-
drogens, insulin-like growth factor I, with advanc-
ing age or diseases. Typically in women per de-
cade the decrease is 1,1 kg. After the fifth decade
the decrease in muscle mass is largely in the lower
part of the body, which leads to instability and the
risk of frequent falls. The greater the increase in
body weight, the smaller the relative share of mus-
cle mass (25). It turned out that in 6,4% of the
diabetic women the amount of muscle mass (kg)
was 36-40 kg, in 27,7% - 40-45 kg, in 42,5% - 45-
50 kg and in 23,4% - over 50 kg. Muscle mass in
the young group over 45 kg is present in 81,8%,
and under 45 kg - in 18,2%, p<0,001. In the older
group, only 52% have muscle massover 45 kg and
48% - under 45 kg, NS. No significant difference
was demonstrated between the two age groups.

In fact, with advancing age, bone mass de-
creases and the relative proportion of individuals
with preserved bone mass becomes lower. Bone
mass <2,5 kg was present in 64% of 59-69 year
old diabetic women, while bone mass >2,5 kg was
present in only 36%, p<0,001. In the younger-
age group (49-59 years) there was no significant
difference (<2,5 kg - 45,5% vs. >2,5 kg - 54,5%,
NS). The measured bone mineral density (BMD)
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showed that osteoporosis and osteopenia in the
spine were present in 29,8% of the diabetic wom-
en studied, with no significant difference between
the two age groups. Osteoporosis and osteope-
nia of the hip for the entire diabetic group were
present in 60,5%. In the younger group (49-59
years) no significant difference was found either -
osteoporosis and osteopenia of the hip in 68,4%
versus normal BMD in 31,6%, NS. In contrast, in
the older group (59-69 years) the difference is sig-
nificant - osteoporosis and osteopenia of the hip
are present in 91,66% and only in 8,34% BMD is
normal, p<0.02. With advancing age, bone mass
decreases and the relative proportion of individu-
als with preserved bone mass decreases (36% for
59-69 years vs. 54,5% for 49-59 years, NS), and
at the same time the relative proportion of mus-
cle mass also decreases (52% for 59-69 years vs.
81,8% for 49-59 years, NS). In both age groups,
there is identical severity of metabolic decompen-
sation, as well as an identical frequency of BMI
>30 kg/m?.

For comparison, we should present the data
from the largest epidemiological study of osteo-
porosis in Bulgaria in 2009 in 1331 women (50-89
years). In 16,8% osteoporosis was proven and in
46,5% - osteopenia of the femoral neck or in total
in 63,3% the bone density was reduced (27). In
the present study, osteoporosis and osteopenia of
the femoral neck were present in 60,5%. It should
be borne in mind that the mean age of the post-
menopausal diabetic women studied now is sig-
nificantly lower - 59,19+6,53 years compared to
the mean age of the population in 2009, which
was 63,8+8,3 years, p<0,001. The age range in
the population study was 50-89 years, and in the
present study it was 49-69 years. Nevertheless, the
extremely close values in the incidence of osteo-
porosis/osteopenia in postmenopausal Bulgarian
women over 50 years old - from the population
and in patients with T2DM show that the inci-
dence of osteoporosis/osteopenia among women
in our country is stable and probably genetically
determined in this population.

Conventional methods for assessing osteopo-
rosis risk, such as BMD measurements and FRAX
score, are not valid for predicting fracture risk in
people living with diabetes mellitus (26).

A large part of our postmenopausal diabetics
do not take vitamin D - 74,5% vs. 25,5% who take

it (p<0,01), like the ratios being identical in both age
groups. As a result of this fact, a significant differ-
ence was found when comparing the groups with
sufficient levels of vitamin D (>30 ng/ml) and those
with deficiency and insufficiency (<30 ng/ml) -
19,15% vs. 80,85%, p<0,001 and again the ratios
are identical in both age groups.

No difference was found between the two
age groups in terms of renal function. In the en-
tire group, 10,6% of the subjects had an eGFR
<60 ml/min/1,73m?, and in the remaining 89,4%
it was >60 ml/min/1,73m?, p<0,001 and no devi-
ations in the level of PTH were found in the entire
group of subjects.

Of particular note is the very high percent-
age of postmenopausal diabetic smokers - 40%,
which is identical in both age groups.

From the analysis, it can be summarized that
in postmenopausal women with T2DM, 60,5%
have osteoporosis and osteopenia of the hip and
63,8% of them are in metabolic decompensation
(HbA,_>7%), with overweight and obesity (BMI
>30 kg/m?) are 80,9%, with the relative share of
abdominal fat (Abdominal Fat%) being higher in
83,7% of the studied. Significantly lower muscle
and bone mass is present in the group 59-69 years
compared to the younger group 49-59 years and
it is in the older group that the incidence of os-
teoporosis and osteopenia is significantly more
common. With deficiency and insufficiency (<30
ng/ml) of vitamin D are 80,85% of the studied,
which is the result of mass no substitution with
vitamin D - in 74,5% of those studied.

In conclusion, the heterogeneity of diabetic
osteopathy is determined by the numerous met-
abolic and vascular factors affecting the bones,
with very complex, overlapping and contradictory
effects - hyperglycemia, hyperinsulinemia, obesity
with a certain role on bone cells, bone structure
and vascular status of the bone. An additional role
is played by the duration of diabetes, the main-
tenance of a stable euglycemic state, vascular
complications and medications. And despite the
unequivocal influence of these numerous factors
associated with diabetes (primarily glycemic de-
compensation), which reduce bone quality and
change bone turnover, the most important is age.
It mainly determines the condition of the bone.
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Pe3siome

B nocaegHume 20guHu umyHHUME Yek-noldHm uHxubumopu (immune checkpoint inhibitors, ICls) ce
uznoa3zBam Bce no-uecmo 6 AeuyeHuemo Ha 3a0kauecmBeHume 3aboaaBaHua. TaxHama egpukacHocm,
cBvp3aHa ¢ npomuBomymopHua um umyHeH omezoBop, uma cuaHo BauaHue Bobpxy obwama npexkuBae-
mocm Ha nayueHmume. Hapeg ¢ moBa, Bce no-uecmo ce HabAatogaBam conbmemBawu umyHocBbp3a-
HU HeXKeAaHu peakuuu, BKAIOYUMEAHO U Ha eHgoKpuHHama cucmema. Had-uecmume om max ca nbpBu-
yeH uAu BmopuueH xunomupeougu3bm, aBmoumyHeH xunepmupeougu3ibm, Xunoguzum, nbpBuyHa u
BmopuuHa HagbbOpeuHa HegocmambyHOCM, Kakmo u aBmoumyHeH 3axapeH guabem.

MpegcmaBame uHMepeceH KAUHUYEH cAydal Ha hNAaUUEHM C gbA2020guWieH 3axapeH guabem mun
2, pazBuBaw, umyHomeguupaH xunomupeougu3zbm, a 8 nocaegcmBue u umyHomeguupaH BmopuveH
XUNOKOPMUUU3bM, u3aBUA ce C XUNOKOpMUKaAHA Kpu3a Ha (poHa Ha AeveHue C Yek-NoUHM uHxubumo-
pu 3a maauzHeH meaaHom. ConbmcemBawume cmpaHu4YHU ehekmu om AeveHuemo u umyHocBobp3a-
HUMe HexkeAaHu peakuuu Ha ICls gekomneHcupam 3axapHua guabem u Haaazam uHmMeH3uuUUpaHa
uHcyAauHoBa mepanug, a XunokopmukaAHama kpu3a - uHmeH3uBHU MegUUUHCKU 2pusKu U KOMBUHU-
paHa cybcmumyupawa mepanus.

KaoyoBu gymu: eHgokpuHonamuu, 3axapeH guabem, UMYHHU 4ek-noUHmM uHXubumopu, Xunokop-
MUuUUU3bM, XUNnOMUpeougu3ibm

BvBegeHue

Caeg ogobpeHuemo um om FDA npe3 2011
2. UMUHHUMe udek-nolHmM uHxubumopu (1Y)
6bp30 ce npeBpbwam Bb6 BaxkHa uyacm om
MHO20 OHKOAO2UYHU mepaneBmuuHu cxemu (1).
MY npegcmaBaaBam aHmumena, Koumo OAO-
Kupam cu2HaAHUme nbmuwa B8 T-kaemkume,

nomuckawu UMyHHama peakuua Kbm pakoBu-
me KAemMKU, Kamo NO MO3U HAaYUH cmumyAupam
npomuBomymopHua umyHoroz2udeH omezoBop
(2). Tesu uHoBamuBHu AekapcmBa 3HauumMeA-
HO nogobpaBam npexuBaemocmma npu pas-
AUYHU OHKOAO2UYHU 3aboaaBaHuq, HO 3aegHO C
moBa mozam ga npegu3zBukam wupok cnekmbp
om umyHHo-cBbp3aHu HexxeaaHu AekapcmBeHu
mokcudHocmu (UcHAT). MHo20 op2aHu mo2am
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Jlo3aHoB, JIbye3ap b. u konekmuB

ga 6bgam 3acezHamu nNpu UMyHomMeguupaHume
peakuuu. Bb3morkHo e ga ce u3zaBam koaum, xe-
namum, gepmamum u nHeBMOHUM, KaKmo U KAa-
cuyecku aBmoumyHHU CUHgPOMU Kamo capko-
ugosa (3,4). MNMoBeuemo umyHomepaneBmuuHu
HeXXeAaHUu peakuuu ca ynpaBasemu u obpamumu,
Bvbnpeku ye moxke ga e Heobxoguma mepanua ¢
KOpmuKoCcmepougu UAU gpyau UMYHOCYNPECo-
pu (7,8). Texkecmma um Bapupa om AeKu go >Ku-
BomozacmpawaBawu (1).

Cpeg Hal-vyecmo cpewaHume ucHAT, Bcaeg-
cmBue Ha MY mepanua, ca eHgokpuHonamuu-
me, Kamo mexeH mapaem moxe ga 6bge Bcaka
egHa om eHgokpuHHUMe »Ae3u (5). Had-uecmo
ca 3aceeHamu wumoBugHama >kAe3a, HagObO-
pevyHume >Ae3u, Xunogu3iama, Kamo No-paAgko
MOXKe ga ce HabAtogaBa 3acazaHe Ha hapawumo-
BugHume >kAe3u, 20Hagume u HeBpoxunodu3a-
ma. 3a pa3Auka om gpyau umyHomepaneBmuyHu
HeXkeAaHU peakuuu, HapyweHuama Ha eHgoKpUH-
Hama cucmema obukHoBeHO ca Heobpamumu u
Harazam gokuBomHo, a noHaKkoz2a go »kuBomo-
cnacaBawo xopmoHaaHO 3amecmBaHe.

[Npegnoaaza ce, Ye eHgOKpUHHaAMa MOoKCUY-
HOCM e pe3yamam Ha uMyHHa akmuBauus, kKoamo
yBpexga uau yHuworkaBa mpalHO e€HgOKpUH-
HUMe KAemku. MexaHu3mbm e macHo cBbp3aH
¢ akmuBupaHe Ha T-kAemKume om meguKameH-
mo3Ho b6aokupaHe Ha CTLA-4 (uumomokcuueH
T aumcpouumHo-acouuupaH npomeux-4) u PD-1/
PD-LT (npomeuH Ha npozpamupaHama KAembu-
Ha cMbpm u Hez2oBua Au2aHg) ¢ nocaegBawo u3-
mouwjeHue Ha T-kaAemKume nopagu kackaga om
uHxubumopHu npouecu, u3BecmHu kamo T kAe-
mMbyHO uzyepnBaHe.

MpomeHAuBume cumnmomu Ha eHgOKpUHHa
gucgyHKkuyua mo2am ga goBegam go yecmu Xxoc-
numaau3ayuu u noBuweHa cMbpMHOCM, ako He
ce pa3zno3Hasm HaBpeme. CregoBamenaHo, cne-
yuaaucmume oHkoAo3u mpabBa ga 6bgam b6gu-
MeAHU 3a hpu3Hauume u cumnmomume Ha Bepo-
amHuUmMe eHgoKpuHHU nocaegcmBua om ucHAT,
a eHgokpuHoAo3ume mpabBa ga ca 3ano3Hamu ¢
BeposmHume MogeAu Ha eHgOKPUHHA gUCYHK-
yua (6). Kamo ce uma npegBug, ye MHO20 HeeH-
gokpuHHu ucHAT ce aekyBam c Bucoku go3u
Kopmukocmepougu, mpab6Ba ga ce o6bpHe BHu-
MaHue Ha homeHUUaAHUMe cMmpaHUuYHU epekmu
om AedeHuemo ¢ BucokUu go3u 2ALOKOKOPMUKO-
ugu- XunepaAukemus, ocCmeonopo3a U puck om
uHxubupaHe Ha HagbbOpeuHo-kopoBama xopmo-
HaAHa cekpeuus (7,8).

OnucaHue Ha kAuHUYHUS cAyyau

MpegcmaBame mbx Ha 57 2. ¢ uzBecmeH manue-
HeH MeAaHOM Ha gacHa nogbegpuua, gueHOCMuUUU-
paH npe3 2018 2. [Npu nayuesma 6 nepuoga om
2018 2. go 2022 2 ca npoBegeHu 0bwo 12 Kypca
mepanua ¢ MOHOKAOHaAHO aHmumaao - [lembpo-
Au3ymab. [Npe3 2022 2. nopagu npozpecun Ha OH-
KoAo2uuHomo 3aboaaBaHe ce npeycmaHoBaBa
AedyeHuemo c [Membpoauzymab u ce cmapmupa
KombuHupaHa mepanua ¢ HuBoaumymab u Vnu-
Aumymab. Ao kpaa Ha 2023 2. ca ocbwecmBeHu
3 uHpy3uu, Kamo mecel, cAeg NOCAegHama ce
pa3zBuBa ucHAT - nyAMOHUM U e Ha3Ha4YeHo Ae-
yeHue ¢ kopmukocmepoug (KC)- betamethasone,
7 M2 egHOKPAmHO MYCKYAHO.

MauueHMbM e cbc cbnbmemBaw, 3axapeH
guabem mun 2 om 2014 2., guaezHocmuuupaH 6
X0ga Ha xocnumaauzauua 6 KauHuka no 2acmpo-
€HMepoAo2UA 3a guazHOCMuYHa uUbpPOKOoAO-
Hockonua. B Hayaanomo e 3anoyHamo AeveHue C
memdpopmut 2x1000 me, 8 nocaegcmBue nopagu
AOW 2AUKEMUYEH KOHMPOA € NPeMUHAMO KbM Ae-
yeHue € 2AuKAa3ug MR 2 no 60 m2 u emnaz2aucAo-
3uH/memaopmuH 5/1000m2 2x1 m., ¢ koemo no-
gbp>ka 3agoBoAumeneH 2AuUKeMUYEH KOHMPOA.

INpe3 2019 2. 8 gpyao AeuebHo 3aBegeHue
ce ycmaHoBaBa umyHomeguupaH Xunomupeo-
ugu3bm, 3a kolmo npuema AeBomupokcuH 6
go3a 150 mke/gH.

Mpe3 m. aHyapu 2024 2. ce HabatogaBa ge-
KomneHcauua Ha 3axapHua guabem (BepoamHo
cBbp3aH ¢ npurokeHuemo Ha GemamemaszoH),
KOemo HaAaza xocnumaauszayua 6 Hawemo Om-
geareHue no EHgokpuHoaozua. [lauueHmbm ce
uznucBa B8 nogobpeHo 06WO cbCcMoAHUE Ha UH-
meH3uuuupaHo uHcyauHoBo AeueHue.

Egun mecey, caeg nbpBama xocnumaauzauus
ce guazHocmuuupa BmopuyeH Xunokopmuuu3bm
¢ AKTX nog 0,03 pmol/l u nAa3meH kopmu3oA nog
8,3 nmol/l (pedpeperHmHu cmouHocmu 102-535) ¢
KAUHUYHa KapmuHa Ha obwa omnagHaroCcm, Myc-
KyAHa caabocm u xunomoHus. 3anouBa ce ambyaa-
MOPHO AeUYEeHUE C gexugpoKopmu3oH 2 mabaemku
cympuH u 1T mabaemka cregobeg 3a 14 gHu, no-
cAre gHeBHama go3a e HamaaeHa Ha 1 mabaemka
cympuH + % mabaemka Beuep. [Npe3 m. anpua 2024 2.
NauUeHNTbM cam Cnupa Ae4eHUemo CU C gexugpoKop-
MU30H, @ Nopagu pe2ucmpupaHu Xuno2AUKeMuu
cnupa u UHCYaAuHoBomo cu AeveHue.
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[Mpe3 m. mau 2024 2. ce pexochuma-

Tabauya 4, /\abopamopHu nokazameau npegu Bmopama

Au3zupa 8 omgeaeHuemo no EHgokpuHo- XocnumaaAu3zauua.
AO2uUA NO cnewHocm ¢ onAakBaHua om
uzpazeHa acmeHo-aguHamua, Xunomo- Mokazamea Pesyrmam | PechepenmHu
HUA, OPMOCMAaMUu3bM- KAUHUYHA Kap- cmouHocmu
MUHa Ha XunoKOopmMuUKaAHa Kpu3a, No-
AeBkouumu (WBC) 8,79 10M9/L 3,5-10,5
mBbpgeHa om munuuHa AabopamopHa
KOHCmMeAauus. Heympoduau (%) 54,0% 50-75
Om ob6ekmuBHua cmamyc npu Bmo- He3peau 2panyroyumu (%) 0,1% 0-6
pama Xxochumaau3auua nauueHmbm e Aumdcpouumu (%) 26,6% 20-48
8 yBpegerno obwo cvcmosHue, ade- | Monouumu (%) 9,4(%) 311
OpuAeH, Ia_ll/\o- U aymONCUXUYHO OpPUEH- Eozunodunu (%) 9,1% 05
mupaH. lMogkoXxHama macmHa mbKaH Basouny (%) 0.9% 0
e HeyBeAuuyeHa, C HOpPMaAHO paznpe- -
gereHue. Pocm-170 cm, Teeno-65 ke, Epumpoyumu (RBC) 578 10M2/L 45-5,6
NTM- 22 ke/m%  KocmHO-MyckyaHama Xemoznobut (HCB) 159,0 g/L 130-180
cucmema e npaBuaHo pazBuma. Koxka- Xemamoxpum (HCT) 0,49 L/L 0,41-0,55
ma € CyXa, € HaMaAeH mypeop u eAac- Tpombouumu (PLT) 389,0 10M9/L 140-490
muyHocm. OkocmaBaHemo e om MbXKKU MioKo3a 6,09 mmol/L 3,5/6,1
mun, 6e3 HaAu4ue Ha akHe u 6e3 cmpuu. Kpeamurun 84.8 umol/L 53,0/115,0
Bugumume Auz2aBuuu ca 6Gaegopo3o- CRF 88 mL/m 60.120
Bu. LLlumoBugHama >kAe3a ce naanupa © mL/min -
HeyBeAuueHa, C MeKo-eAaCmuyHa KOH- Ypea 6,3 mmol/L 3,2:8,2
cucmeHuun, HeboAe3HeHa. AuxameAHa Ob6uw, burupybuH 13,6 umol/L 3,421
cucmema: gBycmpaHHo ce ayckyamupa AupekmeH buaupybuH 6,4 umol/L 0-8,6
yucmo Be3ukyaapHo guwaHe. Cobpgeu- ACT 60,0 U/L 0-34
Ho-(:bgoga cucmema:  pumMUYHA  HOp- AAT 25,0 UJL 0-55
0 m a m
moppekBeHmHa cbpgeuHa gelHOC arT 86,0 UL 055
¢ yvecmoma 88 ygapa/mMuHyma, C acHu -
cbpgeuHu moHoBe, AH 80/60 mmHg Kaaud 5,0 mmol/L 3,556
8 Aeznaro noaokeHue, 6e3 opmocma- Hampuu 131,0 mmol/L 135-155
mu3bm. Kopem - mek, NaAnamopHO He- Tupeocmumyaupauy, 15,85 mlU/L 0,35-4,94
6oae3HeH. YepeH gpob u cae3ka - He ce xopmoH (TSH)
naanupam yBeauueru. Cykycuo peHaauc | CBoGogen T4 (FT4) 9,17 pmol/L | 9,0-19,05
- gBycmpanHo ompuuamearo. KpatHu- | cgogogen T3 (FT3) 3,94 pmol/L 2,46,0
Uu- D€3 omouy, 3anazeHu nyacauuu Ha - |me oo 4950 pmol/L | 2583-1718,4
nepugepHUmMe apmepuu, YUKamMpuKc No
AKXT < 0,330 pmol/L 1,6-13,9
X0ga Ha gacHa nogbegpuua, 6e3 omouu.
AaBopamopHume nokazameau ca CympeuweH naazmeH < 8,3 nmol/L 102-535
KOHMPOA
nocoueHu B Tabauya 1.

Mo omHoweHue Ha mepaneBmuu-
Hua nogxog 6 Hayaromo Ha npecmos
BpemeHHo ce npeycmaHoBaBa npue-
MbM Ha AeBOMUPOKCUH, C 02Aeg pucka
om 3agbabouaBaHe XxunokopmukaAHa-
ma Kkpu3a. lNpoBexga ce BeHo3HO Ae-
yeHue ¢ MemuanpegHU30A0H 3 gHU NO
40 me gHeBHo BeHo3HO,6 KombuHauua ¢
BogHo-coreBu pazmBopu. Ha mo3u coH

cbcmoaHue. 3a goma ce uznucBa nepopareH npuem Ha Ae-
XUgPOKOPMU30H 5 M2 no cxema - 3 mabaemKku cympuH +
1 mabaemka caegobeg kbm 16 4. 3a 3 gHu, a creg moBa
cykazaHua 3a 1 mabaemka cympuH + % mabaemka Kbm
16 u. AageHu ce nogpobHu uHcmpykyuuu 3a yBeauuaBare
Ha go3ama npu CbCmMoAHUA Ha cmpec (UHgekuuu, onepa-
muBHuU uHMepBeHyuu U M.H.), KAMO NOYXOgbM € CXOJeH C

ce omyuma nogobperue B KAUHUYHOMO ~ MO3uU Npu aBMOUMYHEH XUNOKOPMUUU3bM.
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Jlo3aHoB, JIbye3ap b. u konekmuB

BvB Bpb3ka ¢ ycmaHoBeHua npu HacoueH pas-
num 2peweH npuem Ha AeBoMUPOKCUH nauyueH-
mbm 6e obyueH nogpobHo 3a npaBuaHomo npo-
Be>kgaHe Ha 3amecmumMeAHOMO AeveHue, Koemo
b6ewe npogbakeHo ¢ AeBomupokcur 8 go3a 150
Mke gHeBHo.

Mo omHoweHue Ha 3axapHua guabem, c
o2Aeg HamaaeHume uHcyauHoBu pesepBu u
omuemeHua BAoweH 2AuKemuveH KOHMPOA, ce
B6b3cmaHoBu uHcyAauHoAeueHuemo B8 uHmeH3u-
puuupaHa cxema ¢ bbp3zogetcmBaw, u 6azareH
yoBewkKu UHCYAUH NOGKOXKHO: No 6 E mpukpam-
HO npenpaHguaaHo u 10 E 6 22 uvaca Beuep.

Obcb)kgaHe

EngokpuHonamuume BcaegcmBue Ha npo-
muBomymopHa umyHomepanua ca egHu om
HaU-yecmume HexkeAaHu AekapcmBeHu cbbumua
8 xoga Ha AeyeHUEeMO C UMYHHU YeK-NoUHM UHXU-
6umopu (9). Hat-uecmo ce HabaogaBa 3acazaHe
Ha wumoBugHa >kAe3a, ocobeHo npu nayueHmu
Ha moHomepanusa (10). Mpu kombuHupaHa mepa-
nua ¢ noBeye om egHO MOHOKAOHAAHO aHMUMA-
AO, Hall-4ecmo ce 3acazam npegHama xunodusa
u HagbvbpeuHume >kae3u (11). M3aBama Ha umy-
HOMeguupaH 3axapeH guabem He e yecma namo-
AO2US NPU Ma3u 2pyna nayueHmu, Kamo Had-yec-
MO Ce gbAKU Ha Gema-KAembyHa gecmpykuus,
MEXaHU3bM CxogeH Ha aBmoumyHHua 3axapeH
guabem (12,13). OnucaHuam KAUHUYEH cAayval e

munuyeH npumep 3a HabAalogaBaHume Hal-vyecmu
MOKCUYHOCMU, Kamo UHmepec npegcmabaaBam
MHoxxecmBomo npoaBeHu HeXXeaaHu peakuuu,
KaKmo om cmpaHa Ha eHgOKpUHHama cucmema,
maka u om cmpaHa Ha guxameAHa cucmema.

3akAloyeHue

Tepanuama c Y1 e cvBpemerer u Bucokoe-
pexmuBeH memog 3a AedeHue Ha OHKOAO2UYHU-
me 3aboaaBaHuq. EHgokpuHHumMe ucHAT, cBbp3a-
HU C ma3u mepanus, 3Ha4yumeAHo ce pazaudaBam
om cmpaHuyHUMe epekmu, NPUUUHEHU OM KOH-
BeHuyuoHaAHa Xumuomepanusa, paguomepanua u
gpyau npomuBomymopHu mepaneBmuyHu nog-
xogu (2). EHgokpuHHama guciyHKuua e cpeg
Hal-yecmume ucHAT, nocaregBawu mepanuama
¢ MY, u obukHoBeHo Bogu go goxkuBomHu
XxopmoHaAaHu gecpuuumu (14). NMovpBoHauarHama
KAUHUYHA KapmuHa moXke ga b0bge guckpemHa,
3amoBa npu HecneuuduyHu onaakBaHua kamo
u3pazeHa ymopa ce uzuckBa nogpobHa eHgoKkpu-
HOAO2u4Ha oueHka (4). MNauueHmume u 6AU3KU-
me um mpabBa ga 6bgam nogpobHo obyuaBaHu
616 Bb3MOXKHUME CMpaHUYHU peakuuu, Koumo
Moz2am ga 6bgam npegu3BukaHu om AeveHue-
mo. EcpekmuBHama KomyHukauua mexxgy OHKO-
AO3U U eHgoKpuHoAo3u nocmaBa ocHoBume 3a
no-gobpo npocaegaBare u AekyBaHe Ha nayueH-
mu ¢ eHgokpuHonamuu, BcaegcmBue Ha ucHAT
om YU (2, 15).
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In recent years, immune checkpoint inhibitors (ICls) have been increasingly used in the treatment of
malignancies. Their efficacy, related to their antitumor immune response, has a significant impact on the
overall survival of patients. Alongside this, an increasing number of immune-related adverse reactions are
being observed, including those affecting the endocrine system. The most common among these are pri-
mary or secondary hypothyroidism, autoimmune hyperthyroidism, hypophysitis, primary and secondary
adrenal insufficiency, as well as autoimmune diabetes mellitus.

We present an interesting clinical case of a patient with long-term type 2 diabetes mellitus, who
developed immune-mediated hypothyroidism and subsequently immune-mediated secondary hypoco-
rticism, which manifested as an adrenal crisis against the background of treatment with checkpoint in-
hibitors for malignant melanoma. The concurrent side effects of the treatment and the immune-related
adverse reactions of ICls led to the decompensation of the diabetes mellitus, requiring intensified insulin
therapy, while the adrenal crisis necessitated intensive medical care and combined replacement therapy.

Keywords: endocrinopathies, diabetes mellitus, immune checkpoint inhibitors, hypocorticism, hypothyroidism

Introduction

Since their FDA approval in 2011, immune
checkpoint inhibitors (ICls) have quickly become
an important part of various oncological treatment
regimens (1). ICls are antibodies that block signalling
pathways in T-cells which suppress the immune re-
sponse to cancer cells, thereby stimulating an anti-tu-
mour immune response (2). These innovative drugs
significantly improve survival in various cancers, but
they can also cause a wide spectrum of immune-re-
lated adverse drug toxicities (irADTs). Many organs
can be affected by immune-mediated reactions,

potentially resulting in colitis, hepatitis, dermatitis,
and pneumonitis, as well as classical autoimmune
syndromes like sarcoidosis (3,4). Most immuno-
therapy-related adverse reactions are manageable
and reversible, though therapy with corticoste-
roids or other immunosuppressants may be re-
quired (7,8). Their severity ranges from mild to life-
threatening (1). Among the most common irADTs
following ICI therapy are endocrinopathies, which
can target any of the endocrine glands (5). The thy-
roid, adrenal glands, and pituitary are most often
affected, while less common targets include the
parathyroid glands, gonads, and neurohypophysis.
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Unlike other immunotherapy-related adverse reac-
tions, endocrine system disorders are usually irre-
versible and require lifelong or sometimes life-saving
hormone replacement.

It is assumed that endocrine toxicity results
from immune activation that damages or perma-
nently destroys endocrine cells. The mechanism is
closely linked to the activation of T cells caused
by pharmacological blocking of CTLA-4 (cytotoxic
T-lymphocyte-associated protein-4) and PD-1/PD-
L1 (programmed cell death protein and its ligand),
followed by T cell exhaustion due to a cascade of
inhibitory processes known as T cell exhaustion.

Variable symptoms of endocrine dysfunction
can lead to hospitalization and death if not recog-
nized in time. Therefore, oncologists should be
vigilant for the signs and symptoms of likely endo-
crine consequences of irADTs, and endocrinologists
should be familiar with probable patterns of endo-
crine dysfunction. Considering that many non-endo-
crine irADTs are treated with high doses of cortico-
steroids, attention should be given to potential side
effects of high-dose glucocorticoid therapy- hyper-
glycemia, osteoporosis, and risk of suppressing adre-
nal-cortical hormonal secretion (7,8).

Case description

We present a 57-year-old male with known
malignant melanoma on the right lower leg, diag-
nosed in 2018. From 2018 to 2022, he underwent
12 courses of therapy with the monoclonal anti-
body Pembrolizumab. In 2022, due to progression
of the oncological disease, treatment with Pem-
brolizumab was discontinued, and a combination
therapy with Nivolumab and Ipilimumab started.
By the end of 2023, three infusions were admin-
istered, with an irADT—pneumonitis developing a
month after the last, treated with the corticoste-
roid betamethasone, 7 mg intramuscularly as a
single dose.

The patient also has concomitant type 2 dia-
betes mellitus since 2014, diagnosed during hos-
pitalization in Gastroenterological clinic for diag-
nostic fibro-colonoscopy. Initially, treatment with
metformin 2x1000 mg was started; later, due to
poor glycemic control, therapy was switched to
gliclazide MR 2x60 mg and empagliflozin/met-
formin 5/1000 mg 2x1 tablet, maintaining satisfac-
tory glycemic control.

In 2019, in another medical clinic, the pa-
tient was diagnosed with immune-mediated hypo-
thyroidism for which they began treatment with
levothyroxine at a dose of 150 mcg/daily.

In January 2024, the patient experienced de-
compensation of diabetes mellitus (likely related to
the administration of betamethasone), leading to
hospitalization in our Endocrinology Department.
The patient was discharged in an improved gener-
al condition with intensified insulin treatment.

A month after the first hospitalization, sec-
ondary adrenal insufficiency was diagnosed with
ACTH levels below 0.03 pmol/l and plasma corti-
sol below 8.3 nmol/l (reference values 102-535),
accompanied by clinical symptoms such as gen-
eral fatigue, muscle weakness, and hypotension.
Ambulatory treatment with dihydrocortisone, 2
tablets in the morning and 1 in the afternoon for
14 days, was initiated, followed by a daily reduc-
tion to 1 tablet in the morning and % tablet in the
evening. In April 2024, the patient stopped taking
dihydrocortisone and, due to registered hypogly-
caemia, ceased insulin treatment.

In May 2024, the patient was urgently hos-
pitalized in our Endocrinology Department with
complaints of pronounced astheno-adynamia and
hypotension, characteristic of an adrenal crisis,
confirmed by typical laboratory findings.

Objective Status at Second Hospitalization:

The patient was in a deteriorated general con-
dition, afebrile, mentally oriented. Subcutaneous
fat tissue was not increased and distributed nor-
mally. Height - 170 cm, Weight - 65 kg, BMI - 22
kg/m>. Musculoskeletal system well-developed.
Skin dry, with decreased turgor and elasticity. Hair
growth of male type; no acne or striae present.
Mucous membranes pale pink. Thyroid gland pal-
pable, not enlarged, soft, elastic, non-tender in
consistency. Respiratory system: bilaterally clean
vesicular breathing. Cardiovascular system: rhyth-
mic heartbeat at 88 beats/min, clear heart tones,
BP - 80/60 mm Hg supine, without orthostatism.
Abdomen soft, non-tender on palpation. Liver and
spleen non-palpable. Renal percussion negative
on both sides. Limbs without oedema, preserved
peripheral pulsations, with a scar along the right
shin, no swelling.

Table 1 presents the laboratory parameters
before treatment.
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Treatment Approach

Initially during the stay, levothyrox-
ine was temporarily withheld to prevent
aggravation of the adrenal crisis. Intrave-
nous treatment with Methylprednisolone
was administered- 40 mg daily for 3 days,
combined with water-saline solutions.
Clinical state improvement was noted.
At discharge, oral Dihydrocortisone 5 mg
was prescribed as follows: 3 tablets in the
morning and 1 in the afternoon for 3 days,
then 1 tablet in the morning and % tablet
at 16:00; with instructions to increase the
dose during stress (infections, surgeries,
etc.), a method aligned with autoimmune
adrenal insufficiency management.

Due to erroneous levothyroxine in-
take found during patient history, detailed
guidance on hormone replacement ther-
apy was provided, continuing with 150
mcg/daily levothyroxine.

Considering the decreased insulin re-
serves noted with deteriorated glycaemic con-
trol, insulin treatment was resumed with an
intensified regimen using fast-acting and basal
human insulin subcutaneously: 6 U pre-pran-
dial three times daily and 10 IU at 22:00.

Discussion

Endocrinopathies resulting from antitu-
mor immunotherapy are among the most
common adverse drug events during treat-
ment with immune checkpoint inhibitors
(ICls) (9). Thyroid involvement is most fre-
quently observed, particularly in patients
undergoing monotherapy (10). In cases
of combined therapy with more than one
monoclonal antibody, the anterior pituitary
and adrenal glands are most affected (11).
The occurrence of immune-mediated diabe-
tes mellitus is a rare pathology in this patient
group and is predominantly due to beta-cell
destruction, a mechanism like autoimmune
diabetes (12,13). The described clinical case
is a typical example of the most observed
toxicities, with particular interest in the mul-
tiple adverse reactions affecting both the
endocrine and respiratory systems.

Table 1. | Presentation of Laboratory Parameters Before

Treatment

Test Result Reference

Range

WBC 8,79 10"9/L 3,5-10,5
Neutrophils (%) 54,0% 50-75
Immature Granulocytes (%) 0,1% 0-6
Lymphocytes (%) 26,6% 20-48
Monocytes (%) 9,4(%) 3-11
Eosinophils (%) 9,1% 0-5
Basophils (%) 0,9% 0-2
(RBC) 5,78 107M2/L 4,5-5,6
(HGB) 159,0 g/L 130-180
(HCT) 0,49 L/L 0,41-0,55
(PLT) 369,0 10M9/L | 140-490
Glucose 6,09 mmol/L 3,5/6,1
Creatinin 84,8 umol/L 53,0/115,0
eGRF 88 mL/min 60-120
Urea 6,3 mmol/L 3,2-8,2
Total Bilirubin 13,6 umol/L 3,4-21
Direct Bilirubin 6,4 umol/L 0-8,6
AST 60,0 U/L 0-34
ALT 25,0 U/L 0-55
GGT 86,0 U/L 0-55
Potassium 5,0 mmol/L 3,5-5,6
Sodium 131,0 mmol/L 135-155
TSH 15,85 mlU/L 0,35-4,94
FT4 9,17 pmol/L 9,0-19,05
FT3 3,94 pmol/L 2,4-6,0
C-peptide 495,0 pmol/L 258,3-1718,4
ACTH < 0,330 pmol/L 1,6-13,9
Morning Plasma Control < 8,3 nmol/L 102-535
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Conclusion

Therapy with ICls is a modern and highly ef-
fective approach for the treatment of oncological
diseases. Endocrine adverse events associated
with this therapy significantly differ from the side
effects caused by conventional chemotherapy, ra-
diotherapy, and other antitumor therapeutic strate-
gies (2). Endocrine dysfunction is among the most
frequent adverse events following ICI therapy and
often leads to lifelong hormonal deficiencies (14).
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lMucmo go Pegakmopa

KakBo cmaBa ¢ lepoHmono2uama u 7

fepuampugama B bbazapug

[Mpobremume Ha cmapeeHemo u Bv3pacmHume xopa gobuBam ocobeHa 3Hadumocm 8 Hawemo cvBpemue
ycnopegHo ¢ obwo4yoBewkus npoepec u C gemoepagpckume npomeHu. Aokamo 6 muHaaume ucmopuvecku
nepuogu cmapume xopa ca buau wiacmauBo uau He moakoBa wacmauBo uzkaroyeHue, gHec me ca cbujecmBeHa
yacm om HaceaeHuemo u npucbcmBam navmHo 6 xxuBoma Ha Bceku om Hac, a u noymu Bceku uma waHca
ga gocmueHe go gvaeoremue. [lpobremume Ha cmapeeHemo ca MHo2oobpazHu - Bv3pacmoBo-6uoroeuyHu,
39gpabHu, coyuarHu, NCUXOAO2UYHU, MEXXJYNOKOAEHYECKU, (hUAOCOCKU, KYAMYPAAHU.

[epoHmonoceuama ¢ HelHume yemupu OCHOBHU KAOHa (2epuampus, buo-2epOHMOAO2US, COUUAAHA
2epoHMoAo2US, Ncuxo2epoHmoozus) cmaBa mogepHa u 6vp30 pazBubawa ce Hayka om Ha4aA0Mo u cpegama
Ha 20 Bek, koeamo ca ocHoBaHu Bogewume Hay4YHU UHCMUMYMU U Kamegpu, a 2epuampuama (2epuampuyHama
MeguyuHa) e Yy3akoHeHa Kamo camoCmoameAHa cneyuaisHocm.

bvrcapckuam LieHmsbp no 2epoHmonoeua u eepuampus (LIT) e ocHoBaH npe3 1963 e. c npvB pvkoBogumen
akag. Apazomup Mamee8. B npogvaxeHue Ha 8 eoguHu LT pa3Bu ycnewHa myamugucyunAuHapHa Hay4yHo-
uzcregoBamencka, npenogaBameAcka u NPUAOXKHA 2epuampuyHa geiHocm B 7 cekyuu: eepuampus, pu3zuoro2us,
MOppoAO2UA, BUOXUMUSA, NCUXOAO2UA U NCUXONAMOAO2UA Ha CMapeeHemo, COyUaiHa 2epOHMOAO2USA, (PUZUYECKU
ynpaxHeHua u cmapeene. LT be oueHeH 6 mexxgyHapogHUme Hay4YHU Cpegu — CXOgHO Ha PymvHckua HayuoHareH
uHCMuUmMymMm no eepoHmMoAoaua u eepuampua u ViHcmumyma 6 Kue8.

[pu cv3gaBaHemo Ha eueaHmckama MeguuyuHcka akagemus npe3 1972 e, LT 6e cmemHam om
npegcegamean akag. AmaHac MaseeB 3a MHO20 MaAbk U HEAO2UYHO be NpuCbeguHeH KbM No-20Aemus
MHcmumym no eHgokpuHoroaus, Bv3HukHar 8 VICYA. Akag. ManeeB ocHoBa obequHer HayvyeH uHcmumym no
EeHgOKPUHOAO2US, 2epOHMOoAo2uA u 2epuampus (HUEIT), BkaouBaw; Kamegpama ¢ KAUHUKa NO eHJOKPUHOAO2UA
u Omgea no 2epoHmoAo2ua u eepuampua ¢ mpu cekyuu. Obocobu ce u yHuBepcumemcku KauHu4eH yeHmsp no
eHgoKpuHoAO2uA u eepoHmonoeua. [NocregBa mpugecemeoguwHo nazybHoO 3a 2epPOHMOAO2UAMA NOCMENEHHO
U HEOMKAOHHO acumuAupaHe Ha HelGHume 36eHa, anapamypa u CbMpygHULU, KOumMo baxa npeHaco4YeHu ga
pabomam camo eHgokpuHoroaus. Om 6auzo 120 cayskumenu Ha LT, coomBemro Ha Omgeaa no 2epoHmooaua
npe3 1972 e., npe3 2002 2. nocregHume baxa Beue 9. [pe3 1980 e. Omgeabm no 2epoHmMoAo2UA U 2epuampua
be 3aauder B8 wama, a npe3 2006 2. om HaumeHoBaHuemo Ha KAUHUYHUA UEHMDBP NO eHYOKPUHOAO2UA U
2epoHmonoeun be 3auepkHama eepoHmoaoauama. ToBa 6axa camo KpalHume emanu Ha acumuAQyuUAMa.

Mnoeo nemu epyna eepoHmonosu, 8 m.u. nuwewuam me3u pegoBe, ce onumBaxme HeycnewHo ga cnpem
moBa gyxoBHo ybuicmBo u ga Bv3cmaHoBum ViHcmumyma (LleHmwvpa) no eepoHmoaoaua u eepuampus. Tol
e Heobxogum Ha Hayuama. He cme 3azybusu Hagexxgama ga nocmueHem moBa. Ho, mpab8a ga npunomHame
akmume, ga He 2u npemdvadaBame uau ugmerHame. [lokazamerHo e, ye 8 ucmopuyeckume npeziegu He ce
ompazaBa nvpBorHayarHomo pazBumue Ha LleHmvpa no eepoHmMoAozus u eepuampus. B eorama cmamus 8
cnucaHue EHgokpuHoaroaua om 2024 e., 6p. 3, cmp. 161-182 npocp. CabuHa 3axapueBa ouepmaBa ycnewHama
ucmopusa Ha eHgokpuHoAoeuama y Hac. Ta nuwe ye akag. VBan NeH4yeB e ,cv3gamea u npv8 gupekmop Ha
HWEIT om 1965 2. go 1974 2.” HaucmuHa, akag. V1BaH NeHueB e 2oram yveH u opeaHuzamop, BgbxHoBaBawa
pueypa, cbuzmepuma c pueypama Ha akag. Apazomup MameeB. Ho npe3 1965 e. LIIT cvwecmByBawe ycnewHo
(nog pvkoBogcmBomo Ha akag. Apazomup MameeB) - u go 1972 2. B LIIT 3ano4Ha u Hay4Hama Kapuepa Ha
npogp. CabuHa 3axapueBa kamo acnupaHm no eepoHmoaozua. [IpocaegaBalku ,mpaHcpopmayuume” Ha
LVIHcmumyma no eHgokpuHoAo2us”, npodp. 3axapueBa omberasBa, ye npe3 1972 2. 6 HUEIT e umaro Omgen
no 2epoHMoAo2UA U eepuampua (HO no-HamamwvkK He ce ynomeHaBa koea mou e 3aaudeH). BepoamHo nopagu
¢hakma, 4e akyeHmvm Ha cmamuama e Bvpxy pazBumuemo Ha YHuBepcumemckama boAHuya u Kamegpama
Nno eHgokpuHoAozus, B Hea He e HamepuAa MACMO gelHoCmMMa Ha eepoHmoAozume-zepuampu 6 cocmaBa Ha
HUWEIT, He ca ompazeHu mexHume gocmuskeHus u3zBvH noAemo Ha eHgokpuHoAo2uama. B uarama cmamua ca
U36pOEHU MHO20 UMeHa U CHUMKU Ha eHJOKPUHOAO3U (C peguua om max a3 CbM KoAeza U NPUAMeA), HO He
ca NocoYeHU 2epoHmMoAo3ume cpeg max. A eepoHmoao3zume pearHo pabomuxa 6 HVIEIT u gonpuHecoxa 3a
HeeoBua ycnex. EgHa nogpobHocm e, ye HUEIT Hamawe ga moxke ga uma HaydyeH cbBem, ako B8 Heao He baxa
xabuaumupaHume 2epoOHMOAO3U-eepuampul.

[Npumepbm U NnpuHoCcumMe Ha KoAe2ume, makap aBHo 3abpabeHu, HU 3agbakaBam ga NPogbAXKUM Hawume
ycuaun 3a Bb3parkgaHe Ha 2zepoHmoAozuama u 2epuampuama 6 bvazapus.

Aou. g-p VMeHam NempoB, gm
YaeH Ha bopga Ha ApyxkecmBomo no 2epuampuyHa meguuuHa Ha EBponelckua cbio3 u
yaeH Ha CbBema Ha MexxgyHapogHama acoyuauua N0 2epOHMOAO2UA U 2epuampusn
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YkasaHug 3a aBmopume

Instructions to authors

noacHeHu 8 mekcma npu nbpBama um noaBa. 3a
MEPHUME eguHUUU € 3agbAXKUMmeAHa MeXgyHa-
pogHama cucmema SI. Llumamume Bvmpe 6
mekcma ce ombeaazBam camo ¢ Homepama um B
KHU20NUCa, 02pageHu C MaAku CKOOU.

TabAuyu u uaArocmpauyuu

Bcaka mabauua ce npegocmaBa Ha omgea-
Ha cmpaHuua caeg kHuz2onuca. 3azaabuama Ha
mabauuyume ce uznucBam Hag max. Malocmpauu-
ume ce npegcmaBam Ha omgeaHu ¢ataoBe. pa-
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Huuu om MumepHem ga 6bgam npegcmabanu ¢
gobpo kauecmBo 666 popmam JPEG u pe3onio-
yua 300 dpi. Tekcmbm KbmM uAlOCMpaguume ce
npegcmaBa B kpaa Ha ocHOBHUA mekcm, caeg
mabauuume. Homepauuama Ha mabauuyume u
uAloCcmpayuume e ¢ apabcku uugpu u ce Nocou-
Ba 6 ocHoBHua mekcm. [Mpu u3znoa3zBaHe Ha
yykg uastocmpamuBeH mamepuaa, nOCAEgHUAM
mpabBa ga 6bge npugpyxeH cbc cbomBemHo
cbeaacue 3a Bb3npousBexxkgaHe om Hocumean Ha
aBmopckume npaBa. ToBa ce ykazBa 8 mekcma
KbM UAIOCMpayuama.

KHuz2onuc

Knueonucbm ce npegcmaBa Ha omgeaHa
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sources are used, the latter should be accompa-
nied by the relevant permission for reproduction
with a reference in the figure caption.

References

The references should be presented on a sep-
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by year, volume, issue in parentheses (not neces-
sary for periodicals with a continuous pagination
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Reference to a journal article:
1. Mclachlan S, Prumel MF, Rapoport B.
Cell Mediated or Humoral immunity in Graves’
ophthalmopathy? |/ Clin Endocrinol Metab 1994;
78 (5): 1070-1074.

If the original cited paper is in Bulgarian:

2. Christov VI, Gocheva N, Petkova M,
Zacharieva S, Tankova Tz, Orbetzova M, et al. A
consensus of the Bulgaran Institute Metabolic Syn-
drome on the metabolic syndrome. Nauka
Endocrinologia. 2010; 2: 53-70 (in Bulgarian)
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HOMepupaHe Ha cmpaHuuyume 6 moma), NbAHU
HayaAHa u KpalHa cmpaduua. MaBu (pa3geau)
om KHu2u ce u3znucBam no aHarO2UYEH HauuH,
kamo cAaeg aBmopa u 3azaaBuemo Ha 2aaBama
(pazgena) ce ombeaazBam umeHama Ha pegakmo-
pume, nbAHOMO 3azAaBue Ha KHU2ama, u3gamen-
cmBomo, 2pagbm u 2oguHama Ha u3zgaBane, Ha-
YyaAHama u kpatiHama cmpaHuua. Vi3mouHuyume
Ha Kupuauua caegBa ga 6vbgam npegcmaBeHu u ¢
opueuHaaHua um npeBog Ha aHa2AulCKU UAU
mpaHcAumepauua (ako U3mMoYHUKbBM HAMA Opu-
2uHareH npeBog Ha 3azaaBuemo u pe3iome Ha aH-
2aulicku) u cbe 3abeaexka 8 ckobu (in Bulgarian).
KHu2onucbm Ha op2uHaAHUMeE cmamuu ce omne-
yamBa caeg aHzaulckuA mekcm.

Mpumepu:

Cmamusa om cnucaHue:

1. MclLachlan S, Prumel MF, Rapoport B.
Cell Mediated or Humoral immunity in Graves’
ophthalmopathy? | Clin Endocrinol Metab 1994;
78 (5): 1070-1074.

2. Christov VI, Gocheva N, Petkova M,
Zacharieva S, Tankova Tz, Orbetzova M, et al.
A consensus of the Bulgaran Institute Metabolic
Syndrome on the metabolic syndrome. Nauka
Endocrinologia. 2010; 2: 53-70 (in Bulgarian)
(XpucmoB Ba, F'oueBa H, INemkoBa M, 3axapu-
eBa C, OpbeuoBa M u cvaBm. KoHceHcyc Ha
bbAzapckua uHcmumym ,MemaboAumeH cuH-
gpom” 3a noBegeHue npu memaboAumeH CUHg-
pom. Hayka Engokpurnonoeua 2010; 2: 53-70).

Ia6a (pazgea) om kHuza:

1. Delange F. Endemic Cretenism. In: Brave-
man L, Utiger R, editors. The Thyroid. 9-th ed.
Philadelphia: Lippincott Co; 1991. p. 942-955.

Mamepuarume mpa66a ga ca HanucaHu Ha
npaburen 6wvrzapcku, pecnekmuBHO aHzAUGCKU
e3uk npu cnazBane Ha cbBpemennume npabBuna 3a
npaBonuc u nyukmyayua. lpenopvyumenno e ab-
mopume ga KOHCYAMupam aHzAulCKUA MmeKcm C
guroroz uau aHzaozoBopaw. Pegakyuama mosxe
ga Hacoyu kem kBaauguyupanu npeBogayu 3a
npeBog uau pegakmupaHe Ha mamepuaaume Ha
aHZAULCKU e3uK cpewjy 3ansaujane. Mamepuaau,
Koumo He omzoBapam Ha uzuckBanuama Ha cnu-
canuemo, ce Bpwvujam Ha aBmopume 3a kopexkyuu
npegu ga 6bgam npegageHu 3a peyeH3zupaHe.

(XpucmoB Ba, FoueBa H, lNemkoBa M, 3axapueBa
C, OpbeuoBa M u cvaBm. KoHceHcyc Ha bbazap-
cKua uHcmumym ,MemaboAumeH cuHgpom” 3a
noBegeHue npu memaboaumeH cuHgpom. Hayka
EHgokpuHorozua 2010; 2: 53-70).

References to a book chapter:

1. Delange F. Endemic Cretenism. In: Brave-
man L, Utiger R, editors. The Thyroid. 9-th ed.
Philadelphia: Lippincott Co; 1991. p. 942-955.

The manuscripts should be prepared in good
contemporary language with correct spelling, gram-
mar and punctuation. Non-native English authors
are advised to consult the text with a native speaker
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