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4 CETrOJHAIIHUN AeHb Haubosee 3(PPEKTUBHBIM

METO/IOM JIEYEHUS IIPU MOPOUTHOM OXKHPEHUHU

(uHzEKC Maccel Tena 6osee 40 Kr/m?) sSBiseTcs 6a-
pHATpUYECKAsA XUPYPrus [22, 24].

Pa3in4aioT racTpoOrpaHUYMNTE/IbHBIE ONIEPAIIUN (Ha-
IIPaBJICHHBIEC HA YMEHBIIEHUE O6'bEMA JKETYIKA — OaHa-
JKMPOBAHHE U NIPOAOJIbHAA PE3EKLMA XKENYAKA) U OoJiee
CJIOKHBIE, BKJIIOYAIOMHUE B CE0S MYHTHUPYIOMMNI KOMIIO-
HEHT (raCTPOIIYHTHPOBAHUE U OMIIHONAHKPEATHIECKOE
myHTHpoBaHue — BITHT), mpu KOTOPBIX HAPSA/TY C PE3EKIIU-
€M JKEJIyJIKA BBIIIOHACTCSA PEKOHCTPYKIIMA TOHKOU KUIIIKHA
C LIEJIBIO CO3/IaHMs MaIbabCOPOIINH, B IIEPBYIO OYEPE/b
JKAPOB (2, 34].

HapymeHus KAIbBIIHEBOT'0 O0OMEHA B TOU WIH UHOM
CTEINEHU OIPEJAEIAIOTCA MOCJAE BCEX 6APUATPUUECKUX
BMEMIATENIbCTB, OJHAKO BBIPAKEHHBIE U3MEHEHUA IIPUCY-
Y B IIEPBYIO OYEPE/b MTYHTUPYIONIUM IIPOIIETYPAM.

Tax, BIIIII, AB/ISISICh TEXHUYECKH CAMOMU CJIOKHOM OIepa-
IHMEN (BKIIOYAET YMEHBIIEHHE OObEMA JKETYKA U UCKIIIO-
4YEeHME U3 TIUIEBAPEHN ABeHAAaTuIepcTaon — JAI1K; To-
€N U 9aCTH MO/IB3/I0MTHON KUK ), TIPUBOJIUT K HANOO0-
JI€€ BBIDAKEHHOMY U CTAOWIBHOMY d(PPEKTY, CIIOCOOCTBYA
rorepe A0 75% n36bITOYHON MACCHI Tend. OJTHAKO, YUUNibL-
845 MACCUBHYIO NEPecmpoUiy MOHKO20 KUUMEUHUKA, HOD-
MANbHAL AOCOPOUUA KAIUUS U 8UMaMuna D Hapyuaem-
CA, YUMo CnocobCme)em noBblUeHHOM) PUCKY 2UNOKAIb-
yuemul, a 3SHAYUM, MONCeN He2amueHo Ompa3umscsi Ha
COCMOAHUU MUHEPANLHO20 oomera (20, 23, 51].

TakuM 06pa3oM, BCEM MAITUEHTAM, [IEPEHECIINM 6apU-
ATPHUYECKUE ONEPALINHY, TOKA3AHbI ITOKU3HEHHOE HAOJIIO-
J€HUE U PETYIAPHBIN IPUEM KOMIUIEKCA BUTAMUHOB U
MHKPO3JIEMEHTOB |2, 20, 34].

ITepBbl€ CTATHbU, B KOTOPBIX OBUIM ONUCAHBI META0OJIN-
YECKUE 3200/IEBAHMA KOCTEN, BOZHUKIIHE ITOCJIE XUPYPIU-
YECKUX BMEIIATE/IbCTB HA JKEJIY/IOYHO-KHUIIIEYHOM TPAKTE,
ObLIN ONTYOJINKOBAHBI e1ie B 1970-e rofipl 1 paccMaTpUBa-
JIM TIPEXKAE BCETO MOCAENCTBUA TACTPIKTOMHUHU U TOIIE-
MTO/IB3/IOIIHOT'O IIYHTUPOBAHMSA (CEUYAC N3-32 MHOXKECTBA
MMOOOYHBIX A(PPEKTOB OT MPOBEICHUS JAHHBIX OIIEPAIIUIT
OTKAa3IUCh). K HacTOsAmEMY BpeMEHU KOTHUYECTBO Iy I1-
KallM, IOCBAIIECHHBIX 3TOI NIPO6IEME, UCYUCIISETCS COT-
HaMU. [IpryemM BpeMeHHbIE IPOMEXKYTKH OT J1AThl OIlepa-
THUBHOI'O BMEIIATENBLCTBA JO MOMEHTA OOCJIEOBAHUA 11a-
LIMEHTOB BapbUPYIOT OT 8 Hex a0 30 ner (4, 14,17, 19, 27,
32,45,47, 58]. OnfHAKO CaMbl€ 3HAYUTEIbHBIC KINHHUYE-
CKHE MPOABJIEHUS KOCTHOI ITATOJIOTUH OTMEYAIUCD Yy IIO-
SKMJIBIX ITALIMEHTOB, ONIEPUPOBAHHEIX €1me B 1970-¢e rojsl,
U OBUIU PACLIEHEHBI KAK XPOHUYECKUI OKCAIATOBBII HEd-
POJIMTHA3 U TSKEIBIM OCTEONIOPO3, HO HA CAMOM JIEJIE NEP-
BOIIPUYMHON BBICTYIIAJIA BBIPAKEHHASI ManbabcopOIus,
HPUBEAIIASL K IPAMATHICCKUM HAPYIICHUAM KAJIBIIUEBOI'O
obmeHa [19, 32, 58].

Oedunmnt BuTaMmuHa D SBISETCS OJITHOM U3 TJIABHBIX
NIPHUYHMH HAPYIIEHNA META00IM3Ma KAIbLIUA B 6apUATPU-
YECKOU Karopre.

IIpu 3TOM CTOUT OTMETUTB, YTO OKHUPEHUE CAMO IO ceHe
ACCOIIMUPOBAHO C HEJJOCTATOYHOCTBIO BUTAMUHA D, 3TO
OOyCIIOBJIEHO HECKOJIbKMMH MEXAHU3MAMU. BO-IEPBBLIX,

IIPU O3KUPEHUU BUTAMUH D, SIBJISIOMUICS XKUPOPACTBOPHU-
MBIM, PACIIPEJECIIETCS B 6OABIIOM OObEME TKAHU, YTO
NIPHUBOJUT K CHYPKEHHUIO €0 KOHIIEHTPAIIUHU B IVIa3ME KPO-
BU. BO-BTOPBIX, MOXXHO IIPEAIIONATATh, YTO NIPH OKUPEHUHN
CHITKAETCS €CTECTBEHHAS ITPO/IYKIIMUA BUTAMUHA D B KOXE
I10/] BIMSIHUEM COJTHEYHOT'O CBETA, TIOCKOJIbKY TYYHBIE JIIO-
I HOCAT OO0JIEE 3AKPBITYIO OJEXKAY U MEHbIIIE BPEMEHH
NPOBOJAT HA COMHIE. M, HAKOHEL, CHIXXAETCS IIEYEHOU-
HBII CMHTE3 KAJIbIIUJ0JIA B CBA3M CO CTEATO30M IIE€UYEHH,
Pa3BUBAOIEMCS IPHU MOPOUIHOM OKUPEHUH [3, 6, 37,
42,59].

ViccneoBanys, HalpasJI€HHBIE Ha OLIEHKY PACIIPOCTpa-
HEHHOCTH Ae(pUIIUTa BUTAMUHA D Ipu MOPOUIHOM OXKHU-
pEHMH, BBIIBIIIM €10 y 60s1e€ 4yeM 60% MaIiueHToOB — KaH-
JUJATOB Ha XUpyprudeckoe jeyeHue [11, 31]. Kpome Toro,
PacIpOCTPaHEHHOCTD NOBBIIIEHHOI'O NAPATUPEOHJHOIO
ropmoHa (ITTT) B 3TO¥ IpyIIe HACEIEHUS KOJIEOIETC OT
25 10 50% [1, 31, 50], oTMe4Y€eHAa HETATUBHASI ACCOITUAITUS
MEX/y JKUPOBOM TKAHbIO U COCTOAHHUEM MHHEPAJIbHOM
IJIOTHOCTH KOCTHOM TKaHU (MIIKT), a Taxke pUCKOM IIe-
PEIOMOB.

Taxkue n3MEHEHN ITIOTHOCTH KOCTU IIPU O’KUPEHNH T10-
MMMO OITMCAHHOTI'O JA€(PUIINTA BUTAMHUHA D 1 BTOPUYHOTO
runepnaparupeosa (BITIT) MOXHO OOBSICHUTD TEM, YTO
Pa3BUTHE AUNOLUTOB U OCTEOOIACTOB IPOUCXOIUT U3
ME3EHXNMAIbHONU CTPOMAIbHON KJIETKH C JAJIbHENIIEN MX
AKTUBALIMEN YEPE3 PELIEIITOP, AKTUBUPYEMBIH ITIEPOKCH-
coMHBIM nponudeparopom y (PPAR-y). BeposiTHO, ipu
OXMPEHUH NIPEOONIANAECT AAUIIOTEHES, OOCTHSAS ITPHU 3TOM
pasBuTHE OCTEOHIACTOB [49, 53)].

Taxcke HeratusHOE BiugHUE HA MITKT oka3bIBaeT pap,
TOPMOHATBHBIX (DAKTOPOB [26)].

Vmeronasacs Npyu OKUPEHUU 1IEHTPAIbHAS KATEXO0JIA-
MMHEPIUYECKAsA U CEPOTOHUYECKAA JUCPETYIIALIAA IPHUBO-
JUAT K PA3BUTHIO COCTOSHMS TUIIEPPEAKTUBHOCTH MJIH I'HI-
[IEPCEHCUOMINU3AITUY TUIIOTAIAMO-TUIIO(DU3APHO-HA/IIO-
YEYHHUKOBOU OCH M MOBBIIIEHUIO AKTUBHOCTH CUMITATUYE-
CKO¥ HEPBHOM CUCTEMBI U XAPAKTEPU3YETCS I'UIIEPCEKPE-
1IMEN KOPTUKOIMOEPHHA, HAPYIIEHHUEM UMITYJIbCHOH CEK-
pennu aIPEHOKOPTUKOTPONHOIO ropmoHa (AKTT), cau-
JKEHUEM YYBCTBUTEIBHOCTU K MUHUMAJIbHBIM JO3AM KOD-
TUKOTPOIIMHA U JJEKCAMETA30HA U MOBBIIIEHHON IIPOYK-
LIMEN KOPTU30:a [7, 29, 52]. Hapaay ¢ 9TUM HAPYIIAETCA U
nepudeprudecKni META60IM3M KOPTUKOCTEPOUZIOB: YBE-
JINYUBAETCS METAO0INYECKHI KIMPEHC KOPTU30JI4, B 4711~
MOLUMTAX CaJbHUKA H3-34 IOBBIIIEHUA AKTUBHOCTH
11B-ruaApOKCUCTEPOUIICTHIPOTCHA3Bl YCKOPAETCSI KOH-
BEPCUS HEAKTHBHOI'O KOPTU30HA B KOPTU30J1, TEM CAMBIM
HETATHUBHO BIWSISA HA META60IM3M KabLiys [48]. U36BITOK
[VIIOKOKOPTHUKOUIOB MOAABIAET OCTEOI'€HES, CHIKAET KH-
HMIEYHYIO A06COPOITUIO KAIBIIUS M ITOBBIIIAECT MOYECUHYIO
9KCKPELHUIO, CO3/JaBAsI TEM CAMBIM OTPHUIIATEIbHBIIN KAJIb-
LIMEBBII OAJIAHC, YTO NPUBOAUT K PAZBUTHIO BTOPUYIHOTO
TUIIEPIIAPATHUPEO3A U BBIPAKEHHOM KOCTHOM pe30poI1inuu
[33, 38]. Taxke Ha POHE XPOHUUECKOHU TMIIEPKOPTHU30IIE-
MMH PA3BUBAIOTCA M IPOI'PECCUPYIOT TUIIEPJIEITHHEMHUSA U
JIENTHUHOPE3UCTEHTHOCTD. [MIIEPIENTUHEMUS B CBOIO OYe-
pEnb OKa3bIBAET CTUMYIHPYIOIIEE BIUAHHE HA HEKOTOPBIE
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TUNOTAIAMUYECKHE (PAKTOPBHI, B 4aCTHOCTU HA AKTT-pu-
JIN3UHT-MAKTOP, 3aMbIKAsA HIOPOYHBIN KPYT' ¥ IPUBOAA K
IIPOTPECCUPOBAHUIO OXKUPEHUA U TATOJTUYECKUM U3ME-
HEHUSIM KaJIbI[UEBOro o6MeHa [16]. UsMeHeHne (DyHKITHO-
HAJIBHOTO COCTOSIHMSA I'MITIOTAIAMO-TUNIO(PU3APHO-HA/IIIO-
YEYHHUKOBOM CUCTEMBI, UMEIOIEECH TIPU OXKUPEHUH, IIPU-
BOJUT TAKXKE K TOPMOKEHHIO CEKPELIUH COMATOINOEPUHA
U TOHAJOJUOEPUHA, 4 3HAUUT, K CHIKEHUIO CEKpELIUU
TOPMOH4 POCTA U MOJIOBBIX CTEPOUJIOB, UTO TAKXKE HETA-
THUBHO BJIMAET HA KOCTHBIHA META00IHU3M.

TakuM 06pa30M, MCXOJHO UMEIOLINECS TATOJIOIMYECKHE
N3MCHCHUA KAJIBITUEBOT'O obMeHa Yy MaAaUEHTOB — KaH/U-
JIATOB HA XMPYPIrUIECKOE JIEUEHUE OXKUPEHUA 3AKOHOMED-
HO YCYTYOJIAIOTCA MOCJE NPOBEAECHUA O0APUATPUIECCKUX
BMEIIATENbCTB.

Tax, nocse MyHTHPYIOIMX IPOLIEAYP MECTO HOPMAJIb-
HOU a6COPOIINH KANTbINA «BBIKIIOYAeT s> (K 1 mpokcn-
MaJIbHBIM OTJEJ TOLEN KUIIIKU ), YTO BEAET K IIOBBIIIEHHO-
My PUCKY runokanbpueMus [41]. B nopme B ATTK moxeT
BCACBIBATBCA OT 80 10 100% mOCTYymaromero ¢ MNUILen
KaJbIIUA — BUTAMHH D-3aBUCHUMBIN AKTUBHBIN TPAHCIIOPT
(3TO TAK HA3BIBAEMBIA TPAHCLEC/TIONAPHBIA MEXAHU3M).
B orcyrcereue JIIK ¥ MPOKCUMAIBHOTO OT/AENA TOIIEH
KHIIKU B OCTABIIMXCS OT/IE€/1aX TOHKOI'O KHIEYHHKA Ka/Ib-
LIUI MOJKET BCACBIBATHCS NTAPALE/UIIOJIAPHBIM ITyTEM, YTO
ABJIIETCA MeHEE 3(P(PEKTUBHBIM MEXAHU3MOM (YCBAUBAET-
cst b 20% Kaiaplust AN ). TaKKe XOPOIIO U3BECTHO,
YTO HEOOXOAMMBIM KOMIIOHEHTOM BCACBIBAHUA KAJIbIIUA B
KHIIEYHUKE ABIAETCA BUTAMUH D. OIHUM U3 3aIATHBIX
MCXAHU3MOB, HAIIPABJICHHBIX HA IIOAACPKAHHNC HOPMO-
KaJIbLIEMUM B YCJIOBUAX CHIDKEHHON a6COPOLIUM KaJIbLIMA,
ABsAeTCA ypenmdeHue 11T, 9To HEnoCcpeACTBEHHO MPUBO-
JUT K YBEJIMYEHUIO Ipou3BoCcTBa 1,25(0OH)-BuTamuna D
(KaJIBLIUTPUOJIA) U, YTO €Ie OOJIEE BAXKHO, — ITOBBIIIEHHIO
peabcopOIy Kanbliys U3 KocTe [32]. Kaaplurproit rno-
BBIIIAET KAK BCACBIBAHHME KAJIbIIMA B KUIIEYHUKE, TAK U PE-
30p6THUBHEBIN 3PdekT ITTT Ha KOCTH, T.€. HETOCTATOK BUTA-
MHH2 D B T€YEHME JUIMTEIBHOTO BpeMEHU BesieT K BITIT,
4TO HEraTuBHO BiusieT HAa MIIKT 1 MOJKET IIPUBECTH K OC-
TEOMAIALMH [39)].

B 1iesiom uepes 2 roza 1nociie NyHTUPYIONNX 6apuaTpu-
YECKUX ONepaluil Ae@UIUT KaablUA PA3BUBAECTCA Yy
10—-25% nmanueHToB, yepes 4 roaa — y 25-48%; a nedunur
ButamMuHa D —y 17— 52% 1 50—63% 4yepes 2 1 4 rojja cooT-
BETCTBEHHO [18, 43]. ITo JaHHBIM Pa3HbIX aBTOPOB, BITIT
BCTpeYaeTcst y 15—69% GONbHBIX (B 3aBUCHMOCTH OT THUIIA
NEPEHECEHHON MYHTUPYIOMIECH OIIEPAN), IPUYEM Yd-
CTOT4 €TO U BBIPAKEHHOCTD YBEJIUUHBAIOTCS C TEYEHUEM
Bpemenu [21, 23, 36, 60].

HN3menenusa MIIKT nocie 6apuaTpUIECKUX BMEIIa-
TEJIbCTB HEOJTHO3HAYHBL

Taxk, 1O JaHHBIM [IATHU NONEPEYHBIX UCCAEJOBAHUI, HE
OBUIO 32(PUKCUPOBAHO CYIIECTBEHHBIX n3MeHeHU MITKT
B 06aCcTH 6€/1pa y KEHIIIUH, IEPEHECIINX Pa3HbIe 6apHaT-
PHYECKHE BMEIATEILCTBA [5, 28, 44, 46, 55]. OiHAKO cepust
NPOCIEKTUBHBIX MCCIEJOBAHUM ITPOJEMOHCTPUPOBAIA
cHmxenne MITKT 6eapa Kak ocCse racTpOOTPAHUYHTEb-
HBIX, TaK U1 ITOCJIE IYHTHUPYIOMUX npoueayp (12,13, 15, 21,
25,30, 35, 50].

Janubie 06 nameHeHussx MITKT B 06/1acTv HO3BOHOYHU-
Ka TAKKE IPOTUBOPEYUBBL. TaK HEKOTOPBIE IPOCIEKTHB-
HBIE MCCIEAOBAHMA HE BBIABUIM 3HAYMTEIbHBIX U3MEHE-
HUM 1160 NoKa3anu Hebosbion npupoct MITIKT nmo3so-
HOYHHMKA IIOCJIE TACTPOOTPAHUYUTENBHBIX IPOLENYD
[25, 30, 47, 57]. OnHAKO psAJl NYOAUKALIUH YKA3bIBACT HA
cHxeHue MITKT nOo3BOHOYHMKA IOC/IE HTYHTUPYIOIINX
onepanuii. HanpumMep, o JaHHBIM OJJHOT'O HEGOJIBIIOTO
MIONIEPEYHOT'O MCCIIEJOBAHNA, Y MYKYHH, IIEPEHECIINX TO-
11€-T10/IB3/JOITHOE WIH OUINIIAHKPEATUYECKOE HTYHTHUPO-
BaHUE OKOJO 14,8 roma Hazaa, MITKT mo3BOHOYHHUKA ObL1a
Ha 13,5% HIDKE ITO CPABHEHMIO C JKEHITUHAMU B IIOCTMEHO-
nayse, IPOOIIEPUPOBAHHBIMM Ha 7 JIeT paHbie [5]. CHIKe-
Hue MITKT no3BoOHOYHMKA Ha 3% B IEPBBIE 9 MEC MTOCIIE I'd-

CTpOHIyHTUPOBAaHUA [13] 1 10 12,85% [57] K KOHILy BTOPO-
IO HOCJEONEPALUOHHOIO I'Ofd, 4 TAKKE YMCHBIICHHE
MIIKT B TO¥ € ob6mactu Ha 4% yepe3 10 et nocie BITHI
[40] moka3aHo u B APYrux padorax. [Ipyu 3TOM CHIDKEHUE
MIIKT no3BOHOYHHKA (B MEPBYIO OYEPEAD Y JKEHIIWH)
IIPOUCXONIO, HECMOTPS HA IPHUEM IIPENAPATOB KaIbIIH
U 106aBOK BUTaMuHA D [54].

TakuM 06pa3oM, MOKHO 3aKJIIOYUTD, UTO HapuaTpude-
CKHE ONIEPAITUU U U3BMEHEHHUS META00IN3MA KAJIbITHS TEC-
HO B3aUMOCBA3aHbI, [IO3TOMY, HE3ABUCUMO OT THIIA IUIAHU-
pPyeMOro 6apuaTpUIECKOrO BMEIIATEIbCTBA, BCE MALIUECH-
ThI HA JIOOINIEPAIIMOHHOM 3TAIIE JJO/DKHBI OBITh OOCIIEIOBA-
HBI Ha IPEAMET HAPYUIEHNH OOMEHA KAIbLIUSA U BUTAMU-
Ha D. Ilerecoo6pasHo onpeeieHue ONOXUMHUYECKUX I1a-
PaMeTPOB KPOBU (OOIINH M CBOOOIHBIN KATBIIHHI, KPDEATU-
HUH, MOYEBMHA, IIejao4Hasg ¢ocdarasa, docdpop),
25(OH)D u ITTT CBIBOPOTKH, 4 TAKKE IIPOBEAECHUE DEHT-
TE€H/IECHCUTOMETPHHU MOSICHUYHOI'O OT/IE/1a TIO3BOHOYHUKA
U IPOKCUMAIBHOT'O OTAeNa 6€JPEHHON KOCTHU (MU NIPU
OTPAHUYEHUH IO MACCE TEJA — NPEAIIEYbs HEJOMUHAHT-
HOM pyK#n) [2, 20, 34].

BrIIBI€HHBIE U3MEHECHUS (ITUIIOKAIBIIMEMUS, 1e(DULIUT
suTamuHa D, BITIT, cHikeHue MITKT) noiexaT MeJuKa-
MEHTO3HOM KOPPEKIIUU. XUPYPIUYECKOE JIEUEHHUE 1I€JIE-
COO6pa3HO HA (POHE HOPMAIUZALUHN TOKA3ATEIEHN KAJIb-
LIMEBOro O6MeHA. Tak, IpU O6HAPYKEHUU Ae(DULIATA BUTA-
MHHAa D y 60/IbHBIX C MOPOUIHBIM OKUPEHUEM MTOKA3aHA
TEpanus HATUBHBIM BUTAMHUHOM D B 032X HE MEHEE
2000-7000 ME/cyT, mocne JOCTHXKEHUSA OITUMAIBHOI'O
YPOBHs CBIBOPOTOYHOTO 25(OH)D pekomenayeTcs ocTo-
SIHHBIM NIPpUEM XOoneKaabludeponaa B gosze ot 800 go
1000 ME/cyT [8—10]. ITpy 1MarHOCTUPOBAHHOM J€(DULIMTE
BUTaMHHa D B mocieonepaioHHOM NEPUO/IE TPEOYIOTCS
o1 50 000 1o 100 000 ME HAaTUBHOT'O BUTAMHHA D B IcHb B
TedyeHue 1-2 Hex, Jajee — NOAAEPKUBAIOMAA 1034 OT
1000 o 7000 ME [2, 20, 34]. TIpu pazsutun BITIT BO3MOX-
HO HA43HAYEHUE AKTHUBHBIX META0OJMTOB BHUTAMHHA D
(anpdakaabIUA0IIA) B MHAUBALYAIBHO NOAOOPAHHBIX JO-
34X B IONIOJIHEHHUE K ITpernaparam Kanbrud (2000 mr/cyr) n
HATUBHOI'O BUTAMHHA D, KOTOPBIE TAKHE MAI[UEHTEI JOJIK-
HBI [1OJTY49aTh IIOCTOSIHHO.

TaxkuM 06pa3oM, BCEM OOJIBHBIM, CTPA/IAIONTIM MOPOH/I-
HBIM OKMPEHUEM, IUIAHUPYIONTUM 1 IEPEHECITNM 6apUaT-
pHUYECKHE ONlEPALMU, HEOOXOANM THIATEIbHbIM MOHUTO-
PHUHI COCTOSTHUS KaJIbIIMEBOI'O OOMEHA I IPEAYIIPEXK/IC-
HUA PA3BUTUA TAKEIOU KOCTHOM ITATOJIOTUU.

Jlumepamypa

1. Aasheim E, HofSo D, Hjelmesaeth ] et al. Vitamin status in morbidly
obese patients: a cross-sectional study.Am ] Clin Nut 2008; 87: 362-9.

2. American association of Clinical Endocrinologists, The Obesity Society,
and American Society for Metabolic and Bariatric Surgery Medical
Guidelines for Clinical Practice for the perioperative nutritional,
metabolic and non-surgical support of the bariatric surgery patient. Surg
Obes Relat Dis 2008; 4 (Suppl. 5): S109-84.

3.Arunabb S, Pollak S, Yeb ] et al. Bodly fat content and 25-hydroxyvitamin D
levels in bealthy women. ] Clin Endocrinol Metab 2003; 88: 157—-01.

4. Atreja A, Abacan C, Licata A. A 5 1-year-old woman with debilitating
cmmpsG 12 years after bariatric surgery. Clev Clin ] Med 2003; 70:
417-20.

5.Bano G, Rodin D, Pazianas M et al. Reduced bone mineral density after
Sngz'cal treatment for obesity. Int ] Obes Relat Metab Dis 1999; 23 (4):
361-5.

0. Bell N, Epstein S, Greene A et al. Evidence for alteration of the vitamin
D-endocrine system in obese subjects. ] Clin Invest 1985; 76: 370-3.

7. Bjorntorp P, Holm G, Rosmond R. Hypothalamic arousal, insulin
resistance and Type 2 diabetes mellitus. Diabet Med 1999; 16 (5):
373-83.

8. Bordelon P, Ghetu M, Langan R. Recognition and management of
vitamin D deficiency. Am Fam Physician 2009; 80 (8): 841-06.

9. Cannell ], Hollis B. Use of vitamin D in clinical practice. Altern Med Rev
2008; 13: 6-20.

10. Cannell ], Hollis B, Zasloff M et al. Diagnosis and treatment of vitamin
D deficiency. Expert Opin Pharmacother 2008; 9: 107—18.

11. Carlin A, Rao D, Meslemani A et al. Prevalence of vitamin D depletion
among morbidly obese patients seeking gastric bypass surgery. Surg Obes
Relat Dis 20006; 2: 98—103.

12. Carrasco F, Ruz M, Rojas P et al. Changes in bone mineral density,
body composition and adiponectin levels in morbidly obese patients after
bariatric surgery. Obes Surg 2009; 19: 41-0.

www.con-med.ru | CONSILIUM MEDICUM | 2014 | TOM 16 | N2 4 | 73



OxupeHune

13. Coates P, Fernstrom J, Fernstrom M et al. Gastric bypass surgery for
morbid obesity leads to an increase in bone turnover and a decrease in
bone mass. ] Clin Endocrinol Metab 2004; 89 (3): 1061-5.
14. Collazo-Clavell M, Jimenez A, Hodgson S et al. Osteomalacia after
Roux-en-Y gastric bypass. Endocrine Practice 2004, 10: 287-8.
15. Cundy T, Evans M, Kay R et al. Effects of vertical-banded gastroplasty
on bone and mineral metabolism in obese patients. Br.] Surg 19906, 83
(10): 1468-72.
16. Dagogo-jack S, Tykodi G, Umamabeswaran I. Inbibition of Cortisol
Biosynthesis Decreases Circulating Leptin Levels in Obese Humans. ] Clin
Endocrinol Metab 2005; 90 (9): 5333-5.
17.De Prisco C, Levine S. Metabolic bone disease after gastric bypass
surgery for obesity. Am ] Med Scien 2005; 329 (2): 57-60.
18. Dolan K, Hatzifotis M, Newbury L et al. A comparison of laparoscopic
adjustable gastric banding and biliopancreatic diversion in superobesity.
Obes Surg 2004, 14: 165-9.
19. Eddy R. Metabolic bone disease after gastrectomy.Am jMed 1971; 50:
442-9.
20. Endocrine and Nutritional Management of the Post-Bariatric Surgery
Patient: an Endocrine Society Clinical Practice Guideline. ] Clin
Endocrinol Metab 2010; 95: 4823—-43.
21. Fleischer ], Stein E, Bessler M et al. The decline in bip bone density after
gastric bypass surgery is associated with extent of weight loss. ] Clin
Endocrinol Metab 2008; 93 (10): 3735-40.
22. Freedman D, Ron E, Ballard-Barbash R et al. Body mass index and
all-cause mortality in a nationwide US cobort. Int.] Obes (Lond) 2006;
30:822-9.
23. Gasteyger Ch, Suter M, Gaillard R et al. Nutritional deficiencies after
Roux-en-Y gastric bypass for morbid obesity ofien cannot be prevented
by standard multivitamin supplementation AmJ Clin Nutr 2008; 87:
1128-33.
24. Gastrointestinal surgery for severe obesity. NIH Consensus Statement
Online 1991; 9 (1): 1-20.
25. GiustiV, Gasteyger C, Suter M et al. Gastric banding induces negative
bone remodelling in the absence of secondary hyperparathyroidism:
potential role of serum C telopeptides for follow-up. Int ] Obes (Lond)
2005; 29 (12): 1429-35.
26. Gomez-Ambrosi ], Rodriguez A, Cataldn V et al. The bone-adipose axis
in obesity and weight loss. Obes Surg 2008; 28: 1134—43.
27. Goldner W, O’Dorisio T, Dillon ] et al. Severe metabolic bone disease
6615 a long-term complication of obesity surgery. Obes Surg 2002; 12:
85-92.
28.Goode L, Brolin R, Chowdbury H et al. Bone and gastric bypass
surgery: effects of dietary calcium and vitamin D. Obes Res 2004, 12 (1):
40-7.
29.Grey A, Bolland M, Gamble G et al. The peroxisome proliferator-
activated receptor-gamma agonist rosiglitazone decreased bone
Jormation and bone mineral density in bealthy postmenopausal women:
a randomized, controlled trial. ] Clin Endocrinol Metab 2007; 92 (4):
1305-10.
30. Guney E, Kisakol G, Ozgen G et al. Effect of weight loss on bone
metabolism: comparison of vertical banded gastroplasty and medical
intervention. Obes Surg 2003; 13 (3): 383-8.
31. Hamoui N, Kim K, Anthone G, Crookes P. The significance of elevated
levels of parathyroid hormone in patients with morbid obesity before and
after bariatric surgery.Arch Surg 2003; 138: 891-7.
32.Haria D, Sibonga ], 1aylor H. Hypocalcemia, bypovitaminosis D
osteopathy, osteopenia, and secondary hyperparathyroidism 32 years
after jejunoileal bypass. Endocrin Pract 2005; 11: 335-40.
33. Hofbauer L, Gori F, Riggs B et al. Stimulation of steoprotegerin Ligand
and Inhibition of Osteoprotegerin Production by Glucocorticoids in
Human Osteoblastic Lineage Cells: Potential Paracrine Mechanisms of
Glucocorticoid-Induced Osteoporosis. Endocrinology 1999; 140 (10):
4382-9.
34. Interdisciplinary European guidelines for surgery for severe (morbid)
obesity. Obes Surg 2007; 17: 260-70.
35.Jobnson J, Maber ], Samuel I et al. Effects of gastric bypass procedures
on bone mineral density, calcium, parathyroid hormone, and vitamin D.
J Gastrointest Surg 2005; 9 (8): 1106—10.
36.Jobnson M, Maber ], DeMaria E et al. The Long-term Effects of Gastric
Bypass on Vitamin D Metabolism. Ann Surg 2006, 243: 701-5.

37.Lagunova Z, Porojnicu A, Lindberg F et al. The dependency of vitamin
D status on body mass index, gender, age and season. Anticancer Res
2009; 29 (9): 3713-20.

38.Li X, Jin L, Cui Q et al. Steroid effects on osteogenesis through
mesenchymail cell gene expression. Osteoporos Int 2005; 16 (1): 101-8.
39. Lips P.Vitamin D deficiency and secondary hyperparathyroidism in
the elderly: consequences for bone loss and fractures and therapeutic
implications. Endocrin Rev 2001; 22: 477-501.

40. Marceau P, Biron S, Lebel S et al. Does bone change after
biliopancreatic diversion? ] Gastrointest Surg 2002; 6 (5): 690-8.

41. Mason M, Jalagani H, Vinik A. Metabolic complications of bariatric
surgery: diagnosis and management issues. Gastroenterol Clin N Am
2005; 34: 25-33.

42. McGill A, Stewart ], Lithander F et al. Relationships of low serum
vitamin D3 with anthropometry and markers of metabolic Syndrome
and diabetes in overweight and obesity. Nut ] 2008; 7: 4.

43. Newbury L, Dolan K, Hatzifotis M. Calcium and vitamin D depletion
and elevated parathyroid hormone following biliopancreatic diversion.
Obes Surg 2003; 13: 893-5.

44. Ot M, Fanti P, Malluche H et al. Biochemical evidence of metabolic
bone disease in women following Roux-Y gastric bypass for morbid
obesity. Obes Surg 1992; 2 (4): 341-8.

45. Parikb S, Edelman M, Uwaifo G et al. Gastric bypass surgery for
morbid obesity leads to an increase in bone turnover and a decrease in
bone mass. ] Clin Endocrin Metab 2004; 89: 1196-9.

40. Pereira F, de Castro J, dos Santos ] et al. Impact of marked weight loss
induced by bariatric surgery on bone mineral density and remodeling.
Braz] Med Biol Res 2007; 40 (4): 509-17.

47.Pugnale N, Giusti V, Suter M et al. Bone metabolism and risk of
secondary hyperparathyroidism 12 months after gastric banding in
obese pgemenopausal women. Int.] Obes Relat Metab Dis 2003; 27:
110-16.

48. Rask E, Olsson T, Soderberg S et al. Tissue-Specific Dysregulation of
Cortisol Metabolism in Human Obesity. ] Clin Endocrin Metab 2001; 86
3): 1418-21.

49. Rosen C, Klibanski A. Bone, fat, and body composition: evolving
concepls in the pathogenesis of osteoporosis.Am J Med 2009; 122:
409-14.

50.Sdnchez-Herndndez ], Ybarra ], Gich I et al. Effects of bariatric surgery
on vitamin D status and secondary byperparathyroidism: a prospective
study. Obes Surg 2005; 15: 1389-95.

51.Skroubis G, Sakellapoulos G, Pouggouras K et al. Comparison of
nutritional deficiencies after Roux-en-Y gastric bypass and after
biliopancreatic diversion with Roux-en-Y gastric bypass. Obes Surg
2002;12:551-8.

52.Soleymania T, Tejavanijaa S, Morganb S. Obesity, bariatric surgery,
and bone. Cur Opin Rheumatol 201 1; 23: 396-405.

53.Sul H. Minireview: Pref-1: Role in Adipogenesis and Mesenchymail Cell
Fate. Molecular Endocrin 2009; 23 (11): 1717-25.

54. Tsiftsis D, Mylonas P, Mead N et al. Bone mass decreases in morbidly
obese women after long limb-biliopancreatic diversion and marked
weight loss without secondary bhyperparathyroidism. A physiological
adaptation to weight loss? Obes Surg 2009; 19 (11): 1497-503.
55.Valderas], Velasco S, Solari S et al. Increase of bone resorption and the

parathyroid bormone in postmenopausal women in the long-term after
Roux-en-Y gastric bypass. Obes Surg 2009; 19 (8): 1132-8.
56.Vilarrasa N, Gomez ], Elio I et al. Evaluation of bone disease in
morbidly obese women after gastric bypass and risk factors implicated in
bone loss. Obes Surg 2009; 19 (7): 860-0.

57.Von Mach M, Stoeckli R, Bilz S et al. Changes in bone mineral content
after surgical treatment of morbid obesity. Metabolism 2004; 53 (7):
918-21.

58. Williams S, Licata A. Severe metabolic bone disease in a 76-year-old
woman thirty-three years after bariatric surgery.J Clin Densitom 2008;
11:459.

59. Worthman J, Matsuoka L, Chen T et al. Decreased bioavaillability of
vitamin D in obesity. Am ] Clin Nut 2000, 72: 690-3.

60. Youssef'Y, Richards W, Sekbar N et al. Risk of secondary
hyperparathyroidism after laparoscopic gastric bypass surgery in obese
women. Surg Endosc 2007; 21: 1393—0.

74 | CONSILIUM MEDICUM | 2014 | TOM 16 | Ne 4 | www.con-med.ru |



