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MJIAH JIEKL WA

KpaTkasi UCTopust pa3BUTUS Y4EHUS O BUTAMUHAX.
ABUTAMWHO3bI,IMMO- N TMNEPBUTAMUHO3bI.
XXnpopacTBOpuMbIE BUTAMUHBI :

“BUTAMUH A;
- BUTaMuH D;
- BUTaMuH K;
- BUTaMuH E.



NMCTOPUYECKWNE CBEAEHNA

Hayka o BUuTamMmnHax (BUTaMUHOMOIMMS) Kak cCaMoCTosTeNIbHash HayKa
BblAeNnNacb CpaBHUTENbHO HeaasBHo. Ewe 100 ner Hazag noau
AymMann, 4Tto HOpMasnbHOe pas3BuUTME OpraHM3Ma MnoadepXXMBaeTCs
ynotpebnenHnem B nuwy 6enkoB, XupoB W yrnesoaoB. OAHako,
ONUTENbHblIE  MyTelecTBus no  MOpK,  ConpoBOXAaroLmecs
BO3BHWKHOBEHMEM LMHIN, MOPOM Yy BCEro 3KMMaXa W Apyrue
HabNoAEHNS, HATONKHYNN YYEHbIX HAa HOBbIE MbICIM B 3TOM 0bnactu.
DWKMaH, TIOPEMHbIN Bpay Ha 0. 1Ba, 3aMeTU, YTO Kypbl, NMUTAOLLMECS
OYMLLEHHBIM PUCOM, CTpadaloT psaoM 3aboneBaHun. Obonoyvka puca
CoAepXXUT BUTaMMH B1l, BAMSIOWMA Ha a3pobHyto CTaauio YriieBOAHOro
obMeHa, HapylleHMe KOTOpOM BeAET K HAaKOMIEHUIO B FO/IOBHOM MO3re
NBK 1 BO3HMKHOBEHWNIO MHOXECTBEHHbIX MOJIMHEBPUTOB (60ne3Hb bepu-
6epu y nogen) .

Pyccknin y4yeHbi JIyHUH pa3Bun yyeHne o BUTaMmHax( HoBas
rmaea B nNuTaHuu). OH CTaBui ONbITbl Ha Mblwax, [obuBasicb
obpaTnUMbIX CMMNTOMOB AeduunTa . Ero Tpyabl 66511 3a6bIThl.

Cnycta 25 net (1912 roa) onkuMHC nNoBTOpWA onbIThl JTyHUHa, 33
4yTO Nony4mn HobeneBckyto NpemMuio.

1912 roa-nonbCkMn ydeHbin OYHK 13 060NoYeK puca BblAENUN
opraHM4yeckoe BewecTBo (BUTAaMMH B), cogepxawee aMWHOrpynny
(BUTAMWUHbBI-@aMUHbI XXU3HW).

1922 roa-3ennHCKUM goKasas Hanmuume CBA3W BUTAaMUHOB C

All AAARAzZALl I=ADPR  All FPAIlrfS=SA E 1A Al A AT IAT B AA~amA 2AAARRIAL I==—=



OIIPE/[EJIEHUE

BUTAMHHDBI -Hu3KOMOJIEKYJISIPHbIE OPraHU4YeCKUe BellecTBa,
KOTOpPbIe SABJIAKTCA peryjasropaMmud OMOXMMMU-
YECKUX IMPOLECCOB, HE CUHTE3UPYIOTCH B Opra-
HU3ME, I0O3TOMY JAO0JIKHBI MOCTYNATh C IMULICH.
BUTAMHWHDBI CUHTE3UPYIOTCA:
-3€JICHBIMUA PACTCHUSAMU;
-MmuKpoopranuzmamu ( u B 7KKT);
CJIEJOBATEJIBHO:
-OHM HE€ CHHTE3UPYKTCH B KMBbIX OPraHU3MAX;
-He HAKAIJIMBAKOTCS;
-He ABJAKTCA MCTOYHHUKAMHU JHEPIruM;

-He BKJIIOYAKOTCA B CTPYKTYPY TKAaHEH.



ABUATAMWNHQO3- COCTOAHWNE, BO3HMKALOLLIEE B
OTCYTCTBUM NOJIHOIO AENCTBNS BUTAMUHOB.

[MTTOBUATAMWHQO3- COCTOSAHWNE, BO3HMKALIOLLIEE MPU
MOHWMXXEHHOM AENCTBUM BUTAMUHOB.( BCTPEYAETCS YALLE).

[ UITTIEPBUTAMWHQO3- COCTOAHWE, BO3HUKAIOLLEE MPU
NOBbILLUEHHOM AENCTBUM BUTAMUHOB.




HPHYUHBI THIIO- H ABUTAMHHO30B
1) HU3KOE COAEP KXAHUE BUTAMUWHOB B IIUIIE:
-OTHOOBPA3HOE MUTAHUE;

-HEITPABUJIBHOE XPAHEHHUE ITPOAYKTOB;
-HEITPABUJIBHAA KYJIMHAPHASA OBPABOTKA;

2) HECOOTBETCTBUE MEXKAY IHHOCTYIIVIEHUEM
BUTAMMWHOB W MOBBIIEHHOW MOTPEBHOCTHBIO:

-B 30HAX C HU3KOM U BBICOKOHW TEMIIEPATYPOU
IMMOTPEFHOCTDb B BUTAMUWHAX YBEJIMYUBAETCS

HA 30-60% (U 1J1A BC 1 BM®) ;
-KUCJIOPOJHOE TI'OJIOJAHMUE;
-HEPBHBIE, PU3HYECJINE HATI'PY3KU;
-MMOKUJION BO3PACT ;



-IIMIIA, BOTATASA YIVIEBOJAMHAU YBEJIMYUBAET INOTPEBHOCTD
B BUTAMUMWHAX B1, B2, B5, BC ;
- INIIIA, BOTATAA BEJKAMMW YBEIWYUBAET IMOTPEBHOCTD B
BUTAMUWHAX B2, B6, PP, C;
- BEPEMEHHOCTDb U JTAKTALIUA;

J)INOBBIHNIEHHOE UCITOJIB3OBAHUE BUTAMHWHOB B ’KKT:

-BAKTEPUUU;
-IJINCTBI;

4)HAPYIIEHUE IMTPOLECCOB BCACBIBAHMUA;
S)JIEKAPCTBEHHAS TEPAIIUS(AHTUBHOTUKH,CYIbOAHUIAMU/IBI );
6)BPO’KIEHHBIE HAPYIIEHUA OBMEHA BUTAMMHOB.



[TPOBUTAMMWHDBI- niPEAIIECTBEHHUKH]

BUTAMMWHOB
sprocreput (D1) numu kanbidepoi (D2)
7-NeTUAPOXO0JIECTEPHUH BUTaMHUH D3
KapOTHH BUTAaMHUH A
AHTHUBUTAMMHDBI- cTPYKTYPHBIE AHAJIOTH
BUTAMWHOB

ITABK, INKYMAPHH




KITACCUHDOUKAIIHA BUTAMHWHOB
1)2KupopacrBopumsie

-BuTaMuH A( PETHHOJI);

2)BoaxopacTBopumMbie

-puTaMuH B 1( THAMHH);

-sutamun D( KaJasuudepor);
-putamun B2( pudodiaBuH);

-putamun E( TOKO}Epo.1);
-euTamMuH B3( MAHTOTEHOBasA

-putamun K( pUIJIOXMHOH);

KHCJIOTA);
3)BuTaMHHONO100HbIE -puTamMul B5 (PP ,HUKOTHHAMM/);
COCAMHCHUSA
-BuTaMuH B6( MAPUAOKCHUH);
~XOJIMH; -OpoTOBasi K-Ta;
-NHO3MUT; -JIMHOJICHOBAasA K-TA; _gyramud B7(H, OMOTHH);
-yOMXHWHOH; -apaxu/I0HOBasl K-Ta;

-JIUIoeBasi K-ra; -BUTAMHUH C(aCKOpﬁl/IHOBaH K-Ta)

-ITABK;



IOBBIILIEHUE peryimsiuua cocrosguus [THC,
PEaKTHUBHOCTH OOMEH BEIIECTB, TPOPHKa
OopraHu3Ma TkaHer, oomeHn Ca/P.

AHTUTEMOPPATUYECKUE  PETYISAUMA TeMOCTasa,

IIPOHUIACMOCTHU H

YCTOUYUBOCTH

KPOBCHOCHBIX COCYIOB

AHTUAHEMUYECKHUE  PEryJsilus KPOBETBOPEHUSA

B1 B2 PP
A C E
D

C E Bi2 Bc



AHTUMH(EKIIMOHHBIE  BBIPA0OTKA AHTUTEIN

3aIIUTHRIX CB-B DIIUTEIINSI C A E

PETYJIMPYIOLIUE YCHUIIMBAIOT OCTPOTY A C B2
3pEHUE 3pPEHUS



XUMHNYECKASA
Bumamun A(pemunon)
Bumamun D(kanvuughepon)
Bumamun E(mokompuenon)
Bumamun K(¢punnoxunon)

Bumamun Q(youxunon)

F-xomnnexc nenacovtuennvix /KK
- IUHOJ1e6a;
-TUHOJICHOBAA;

-apaxuoonoeas;

OPUIUOIOI'NYECKAA
AHMUKcepoPpmaibmuyeckui
AHMUPAXuUmMuY4ecKul

AHMUCMEPUTIbHBLUL

AHmMuUzemMoppazuiecKuil




Bumamun A( pemunon, anmukcepodpmaiomuyeckuil)










LUK IPEBPAIIEHHH PO/IOIICHHA B CETYATKE IJIA3A
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Bur. A(uuc-gopma) Bur. A(tpanc-¢popma)




KUAP NMEYEHH TPECKH=======mmmmmmmmmmmmmmmmm——————————————— 65-375

KUAP MEYECHH MAJTYCA-======mmmmmmmmmmm e 25000
MeYeHb OAPAHA-===========mmmmmmmeeeeeee e e e e ——————————eae 200
KEJITOK SAMI[A=======mmmmmmmmmmmmmmeemmmmcmcemmmmmcmc e 25-150
MACJIO CJAMBOYHOQE-=========mmmmmmmmmmmmmeomocmmemommcmeaaae 2-125
MSICOQ ======mmmmmmmmmm——mee———— e ———————————————————————————————— 1,2-12,5
1Y (1 (1) 1 T e ———— 0,2-4,5
JIACThH TMETPYIIKHM-========mmmmmmmmmm e e 100
AOPHUKOCHI========m==mmmmmmmmmmmee e e e e e mm e 50-100
ThIKBA==========mmm e o e m oo e mmmmmmmee—m—mmm e 50
KAPTOQ eI b---=========mm e e 0,2-0,3
MOPKOBb=========mmmmmmmmmmmmmmmmmmmeeee == ————————————— 80-120

TOMAThbI==========mm e mmmmmm e mcm e mmmccmeee—mmmom e eaae 12-15
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25-ruapokcuiiasa

25(0OH)D3
24-mnp01<:“y 1-ruapokcuiaza

24,25(0H)2D3 1,25(0H)2D3

N

1,24,25(0OH)3D3



[TMITIOBUTAMMHOZS:

-paxuT y JAeTeu (MCKPEBISIOTCS HOTH);

-0CT€0Napo3 y B3pOCbIX (ycuianBaeTcs BbiMbiBaHUE Ca2+ U3 OpraHu3Ma)

-ipu OepeMEeHHOCTH ( y peOeHKa IT03JHO PA3BHUBAIOTCS 3YOBI,
HapyIIaeTCs KOCTEOOpa3oBaHUE, HAOIIOAAOTCS
TOJIOBHBIC OOJIN);



ButamuH D3 npy ruipoKCHJIMPOBAHUU B NIEYEHHU U MOYKAX
oOpasyer CTepoOMAHBIN ropMoH KajabuutTpuoJa (1,25(0OH)2D3),

KOTOPbIA BMeCTEe C ABYMSA JAPYIrHMH TOPMOHAMM
(mMapaTropMoHOM M KAaJbLIUTOHUHOM) IPUHMMAE Y4YacTUe B
peryasuuu Ca-oomena. Ipyrue OH-npousBoanbie BUT.D3

NPAKTHICCKH JTHUIHICHBI OMO0JIOrMYeCKON aKTHBHOCTH.

Kaasuurpuoa ycuiauBaer BcacoiBanue Cau P B
KHIIEYHUKE. ITO eIMHCTBEHHbIM TOPMOH, CIOCOOCTBYIOIIUM
Tpancnopty Ca nNpoTuB rPpaileHTa KOHIEHTPAIMM Ha
MeMOpaHe 3HTepouuToB. Kajnbuurpuoa padoraer mo
NPUHLIUIY OOPAaTHOM CBA3H, l Ca B nuine ¥ KPOBU MPUBOAUT

K IaKTI/IBHOCTI/I 1-FI/I,Z[pOKCI/IJ133bI, YBCIUYIUNBACTCH CUHTC3 KaJIb-

uurpuosa u Ca 1



Buramun D (comep:xanue B NMpPOAYKTAX,MKI/T)

KUP NMEYEHU CKYMOPHUH-------=======mmmmmmmmmmmmmmmeee 1500
KUAP NMEYEHH KAPIA--=======mmmmmmmmmmmmmmmmmm e 250

KUP NMEYEHU KAMOAJIbI-========mmmmmmmmmmmmmmemmeeeee- 50-100
MEYEHb TPECKHU-========mmmmmmmmmmmmee———————————————————— 1,5

SN0 KYPHHOQE-=========mmmmmmmmm e 0,013-0,05
MOJIQKQ=======mmmmmmmmmmmmmmemeem——mmmmmmmmee e —————————— 0,001
0€JIbI€ T'PUOBI-=======mmmmmmmmmm e m———————————— 0,088
IHIaMIHUHBOHBI-==========mmmmmmmmm—e——————————————————— 0,02-0,063

CYTOUHASA HOPMA 10-25 Mkr



Bumamun K(dpuniroxunon, anmuzemoppazuiueckui)

I'MITOBUTAMMHO3 (peako):
-CHUKACTCH CBEPTHIBAKINAA CIOCOOHOCTHL KPOBH;
-pa3BUBAETCH KPOBOMU3JIUSHHUSA B CJIAU3UCTHIX;

ABUTAMMUHO3-peako(cunresupyerca B 2KKT)



e
N

/N

/N

| CH3 CH3 CH3 CH3

| | | |
N CH2 —-CH C-(CH2)3-CH-(CH2)3-CH-(CH2)3-CH-CH3

Buramun Ki (puiiioxuHon = HagpTOXMHOH + GUTOT )
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|
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Buramun K2 (MenaxuHoHn; n=6,7,9)

O
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‘ Buramun K3 ‘
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O BUKACOJI



l)yuactue B cuHTe3e 4 (GaKkTOpOB CBEPTHLIBAHUS KPOBH
-IPOTPOMOUH;
-IIPOKOHBEPTHH;
-pakrop Kpucrmaca;
-¢pakrTop Ilpaysrpa-Crroapra;

2)BuTamMuH K-koepMeHT raMmma-riyraMuikap0oKCuaa3bl

-CO -CO

H

-NH-CH-CH2-COOH -NH-CH-CH2-CH COOH

3)aHaJjior KoQ -y Oakrepuii( TPAHCHOPT NPOTOHOB
U JJIEKTPOHOB);



AHTUBUTAMUHBI-ucnonv3zyromes 0151 npedomepaueHus
00pa3o6arusi mpomoos

/‘\CHz//‘

RN o L DN
JTUKYMAPOJI
7 coon P o o
RS
CAJULNJIOBAS
KHUCJIOTA

ACIIMPUH



JUCTBhA KalllTaHa

800

IIMUHAT 270-550
KpanuBa 400
JIIOLEPHA 200-400
TOMATBI 100
KaprodeJib 20

oBec 10

CYTOUHASA HOPMA 1 wmr



BUTAMUH E (mokogepon, sumamur_pazmHoicerus)

TMIIOBUTAMMUMHO3 : -0ecI1oamne;
-HApyLIeHUEe PAa3BUTUS OepeMEeHHOCTH;
-HApYLICHUE CUHTEe3a IOJIOBBIX TOPMOHOB;
-MbIIICYHAST TUCTPO(PUA;
-HApYILIIEHUE OBOIrCHE3a/crepMaroreHesa;

CH3
o CH3 CH3 CH3
- | (CH2)3-C|H-( CH2)3-(£H-(CH2)3-C|H-CH3
CH3 = S o
CH3

a-Toxogepo



buonozuueckaa poav eumamuna E

-MOUHBLIL AHMUOKCUOAHM,
-eum. E ananozuuen KoQ ( yuacmue 6 ox-red npoueccax);
-CUHME3 CMEPOUOHBIX 20PMOHOE;

-cunme3 zema (2 hepmenma: amuno1€8y1AMCUHMA3A
AMUHO1€8YTIAMOECUOPO2EHA3A);

-npeoomepauieHue nPerHcoeepPemMeHHbvlX 000pmoas;



Buramun E (comepkanue B NpPOAYKTaX, MKI/T)

KYKYPY3HO€ MACJIQ==========mmmmmmmmmmmmmmmmmmmm e e 160
MIIEHUYHOE MACJIQ========m=mmmmmmmmmmmemmmmmmmm—me— e ———- 100
JBHAAHOE MACJIQ===mm===mmmmmmmmmmm————————————————————————— 23
MAPTAPHH=====n==s==mmmmmmmeee———————————————————————aee=——-- 5,7
CAMBOYHOE MACJIQ=====m==mmmmmmmmmmmmm——————————————————— 1,9

NI EHMI[A========mmmm=mmmmeeme——————————————————————————————-- 1,11

) 11 1) ) S 0,05
PUC-=======mmmmmmmmmmmmmmmm e e e e e ————— e ————— 0,35
MOJIQKQ=============mm e e s mm e 0,04-0,06
JIPOIKIKHM =m==mmmmmmmmmmmmmmmmmm—m—————————————————————————————- 0,4

CYTOYHASA HOPMA 3-Swmr



