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JI.A.ITaiizueBa - TTA ¢apmakonorus kadenpacu karra YKUTYBUHCH

Takpuzuunap: P.T.Tynaranos 6uonoruk ¢gannap qoktopu — Tomkent dapmariies-
TUKa UHCTUTYTH (PapMakoJIoTHs Ba KJIMHHMK (apmanus kadenpacu
JOLIEHTH
A.B. Exy60B T.¢.1., mpopeccop — TTA KIUHUK (papMaKonorus Ka-
benpacu Myaupu

VKyB—yCJIy6I/IﬁK}”/JmaHMa TMAHnuHT (apmakonorus kadeapacuaa Kypub YUKWIIA Ba MyXoKama
KUJIVMH]IH,

0aéunoma No 201311.

TMA Hunr Tu66uit — 6uosoruk Ba ¢pyHaameHnTtan ¢aniap Oyinda IMUKIONPEAMET CEKITUACH 1A
KYpUO YMKUJIAU Ba YOI ATHUIITA TABCUS dTUIIIN

0aéunoma Ne 9  09.04. 2013 1.

TMA HUHT MapKa3uil ycayouil XxaiiaT TOMOHUAH KYPHUO YMKUJIIM Ba YOI ATHUIITA TaBCUS
ATUIIN

0aéanoma Ne 10 18.06.20131.

TMA nuar Unmuii Kenrammma kypud YuKuiIIM Ba TaCAUKIAH]IH,
0aéunoma Ne 11  26.06.20137.

Mertoauk TaBcusinap THOOHET YKyB IOPTIAPUHUHT Oapua QakynbTeT OakasiaBp

Tanabaiapy Ba MarucTpiap yuyH MyJDKaJUlaHTaH.



Buramuniapau Moja anMalIiHyBUIA KATHAIIMIIN KYTI )KUXATAAaH YJIAPHUHT KYITYUIUTH
kopepmeHTIap €KUM YIApHUHT TapKUOWUN KUCMHU SKAHJIMKIApW OWIaH OOFIUKIUP. AKCApHUST
BUTAMHUHJIAD OpraHu3MJa CuUHTe3naHMmaiau. Oparna  OBKAT  MaxCyloTJIapyd — yJIAPHHUHT
manOauaup. dakat Buramud D3 (ynbTpaduoner Hypiaap TabcHpUIa T€pUAA) Ba HUKOTHHAMU
(TpunTodpanaaH) opranu3M TYKUMaiapuaa cuaTesnanaau. Katop Buramunnapuu (Burtamut K Ba
Oowkanap) WyFOH HYaKga MUKPOOPTaHU3MIIAP XOCHIT KHJIaiuap.

Mabnym mapoutna, Kym €EKM KaM  Japaxkaja, BUTAMHUHJIAD ETUIIMOBYMIIUITH
(TUTIOBUTAMUHO3, aBUTAMHHO3) PUBOXJIAHUIIA MYMKHH. ETHIIMOBUMIMKHU SHr Kyn cababu
OBKaT MaxcCyJIOTJIapuJa BUTAMHHJIAp KaM Oynumuaup. byHaan Tamkapu OBKAaT Xa3M KHJIMII
TpakTh (YHUUSCUHUHT TATOJIOTMK Y3rapHIlld BUTAMHUHJIAP CYPWIUIIMHK Oy3UIIM MYMKHH.
Karop xonarnapjaa rurnoBUTaMMHO3 OPraHW3MHHU BUTaMUHJIAapra OViraH 3XTHEKUHHU OPTULIN
Typala XaMm ro3ara KelMill MYMKHH (MacalaH: XOMMJIAJOpJUK, TUPETOKCHMKO3, MCTMaJall,
0e3rak).BuraMuHnap eTUIIMAaCIUTMHUHT acocuii cababiiapu Kyiuaaruiapaup:

e OK3OI'EH: Oprasusmra KHpUIIMHHM KaMaWWIIM, OBKAT MaxCYyJOTIAPUHU HOTYFpU
Talépialnl, OBKaTJIaHUII MEbEPUHU OY3UIIUINU, XOMUIAIOPIIUK, HHPEKUUIap, JaKTaius,
aKaui Ba OKUCMOHUM  3YpHUKHUII, OKCTpeMajl OMWUIap TabCUpPH, JAOPUIAPHU
(anTHOMOTHKNAp, cyidaHUIaMUAJIap, TOPMOHIAP, AUYPETHKIAp, CYprd BOCHUTAJIAPH)
KaOyJ1 KUJIUIIIL.

e DOHJIOT'EH: MHWT xacranukiapu, »XUTapHU >KapoXaTJIaHWIIW, TyFMa MaTaJorusiap,
BUTAaMUHJIAPHU ¥3apO TAbCUPUHU OY3WIHIIIU.

ButamuHnap eTUIIMOBUMIMTUHU Oaprapad STHIN Kepakiid BUTaMHHIAp, cab3aBoTiap,
XaBOHOT MaxCyJoTjapu TyTraH mMapxXe3HW KyJamjgaH wuoOoparaup. by mybxacus
TUIOBUTAMHUHO3JIapHU OapTapad STULIHUHT SHT KyJail Ba cojania Hysu, YyHKA OBKAT TapKuOua
BUTAMUHJIAP KOMIUIEKCH OVmanu. AMmo OyHJa BUTaMHHJIAPHU JO3aCMHU Oeiruiam KUUH
Oynaau. Arap BUTaMUHJApPHH CYpuiaumu Oy3wiraH Oyjca OBKAT MaxCyJOTIapHH KYJUIAIl
caMmapacusaup.

['umo- Ba aBUTaAMMHO3NApHU JaBojamija (apMaleBTHK KOpXoHadap HIUIad uyukapaérra
BUTAMHUH TIpernapariiapd MyXUM VPUH TyTaad. Yjaap KYI KuxaTaaH Kynaaup.ABBajioM Oop
yIapHH HILIa0 YuKapuil Wui (acuuiapura OOFIWK 3Mac. ButamMuH mpenapaTiapyuHu aHUK
Jo3anaml MyMKHH. Arap sHTepai KyJuUlall Kepakiyd HaTwka Oepmaca ylapHU MapeHTepal
KyJUlal MyMKHH. AMMO BHTaMHH Tpemnapartiapu OwiiaH 3axapiaHuil (ailHMKca €rja spyBUH
BUTaMUHJIAP) TUTIEPBUTAMUHO3 PUBOKIIAHUIITN MYMKHUHJIUTUHUA XUCOOTa OJIUII 3apyp.

Butamun npenapatinapu 2 rypyxra 6ynmuHaau: (1 Ba 2 sxaaBamiap):

1) cyBaa 3pyBYH BUTAMHUH NpenapaTiapu
2) éFma 3pyBYM BUTAMMH Npenapatiaapu
1. skaaBan. CyBaa 3pyBYM BUTAMHHJIAP.

Xapd Homu Ba Tapxubwura Buta- | Karramap- | opu npemnapatiapu
ounan CUHOHUMH MUHJIAp KUPYBYU | HUHT KyH-
oenru- Ko epMeHTIIap JIUK XTU-
JIaHU- HOMHU EXKUMT
1
1 2 3 4 5
B; Tuamuu Tuamuu 1.2 Tuamun 6pomu
(AaHTUHEBPUTHK nupodacdar TuaMun xjgopunu
BUTaMUH,
AQHEBPUH)




B, Pubodnasun d1aBuH 1.3 Pubodnasun
(Yeum MOHOHYKJIEOTH]
CTUMYJIATOPH) (®MH),
bnaBUHAICHUHIUHY
kieotun (DAJN)
PP Huxortun Hukornnamun- 16.0 Huxktun kucnoracu
KHUCIIOTACH aJICHUHIUHYKIIe- HukotnHnamu g
Huxornnamun otun (HAJ),
(HMAIIHH, Hukornnamwu -
nesiarpara Kapiu | aJeHUHIUHYKIIe-
BUTAMUH, BUTAMUH otua gocdar
—Bs) (HAZD)
Bs [TanTOTEH Kodepment A 5.0 Kanbuuii naHTOTEHAT
KHUCIIOTACH
Bs IInpunokcux [Inpunoxcainp 1.6 IInpunokcux
(amepMuH) docdar TUAPOXJIOPUT
B, [ImanokobamamMuH Kodepment By, 0.001- [{manokxo6amamMuH
(anemusra Kapimi) | MeTrikobamaMuH 0.002
Bc | ®onues kucnortacu | Terparuapodonren 0.4 donneB KUCI0TACH
(ponammn, nTEPO- KHUCJIOTaCH
WITJTFOTAMUH KHC-
J0Tacu, aHeMmusira
KapIlli BUTAMUH))
C ACKOpOUH KHUCJIO- 60-100 | AckopOuH KHUCITOTacH
Tacu (IIMHTara, *
ckopOyTra Kapim
BUTAMUH)
P buodaBononmnap 30-50 Pytun
(YTKa3yBYaHJIUK — KBepuetun
BUTAMHHH)

* OKCHJTAaHUIIT — KaUTapUIIUII CUCTEMAa TapKUOUTa KUpaIu.




bab3u BUTaMuH npenapaTiapyiad TallKapy, BATAMUHCUMOH OMpUKMaap aXKpaTUiraH.
VYnapra XoJIMH, JIMIIOEB KUCIOTACH, OPOTOB KUCIOTACH, IIAHTAaMOB KUCJIOTACH, HHO3UT ,
napaaMMHOOEH301 KHCIIOTacH, KapHUTHH Ba BUTaMuH U MaHCyOaup.

CyBaa 3pyBYd BUTAMMHJIAPD

IIpenapar

q’apMaKOJIOI‘I/IK XoccaJsiapu

Ky/uiamra kypcarmaJjap

Tunamuu

CenaruB, KapIMOTOHMK TabCHUpra 3ra, H4aK MOTOPU-
KACUHM Ky4aWTHpaau, MebjJa O€3U CEeKpeUUSICHHU
MYyTaqWUTAIITAPaA,  MHOHEBPAJI  CHHAIICIApAa
KY3FaJIMILIHU YTKa3UIuIura épiam oepaju.

Merabonuk anumo3, apuTMus,
TUHOTPOQUS, ATKOrOJIU3M, IO-
JUHEBPUT, MEbJa spa Kacai-
JIATH

Koxop6ox
cuasa

®dochop amMamIMHYBUHH MYXUM TapKHOUN KHUCMHU
oynran ¢ochop KONIUKIAPUHH OJUO YTHUIIA
KaTHaIlaJu, MUOKapJHU KOH OWJaH TabMUHJIAHM-
IIMHYA Ba OKCHJUIAHUII KAWUTapWIHII >KapacHIapu-
HUHT KEUYMIIMHU MUOKap/a SXIIWIaiiu, YHU KUCKa-
PUIIMHHA OUIUPA]TIH.

Aputrmusiiap, MeTabOJUMK alu-
703, TOX-TOMHpiapAa KOH
alaHuIIM CTHIIMACIIUTH,
HEBpHUTIIAP.

PuGodnasun

MHC ky3raiMimInHM NacauTUpaad, Ky3HH EPYFIUK
HYpJapyUHU CUHIUPYBYU MYXUTIAPUHU (PAOTUSTUHU
MyTanuin OYIUINIMHU TabMUHJIANAM, KOPOHFYJIHMKKA
aJanTalusHu TEe3JIAlITUPAAH, DIUTEIUA pereHe-
panusicuHu  parOaTIaHTUpaaAMd, MebJa UIUPACHHU
QKpAIMIIUHUA KydalThupaay, capo axpaluiluHUA
Ky4YauTUupaau.

Keparumiap, KOHIOKTHBHUTIIAD,
reMeposIonus, TpopHK spaap,
9K3eMa, KM3WI Oypuya, KapaxT-
JMK, MHOKapa WHGapKTH, YT-
KUP TENOTUTIIAP

DAL
(¢oBuH
aJleHUH
JTUHYKJICOTH]T)

Oxkcw Ba €F aIMalIMHYBH MaxCyJOTJIapUHH OKCHI-
JAHUIITUHUA ~ OOIIKapaau, BOJOPOTHU MOJICKYIISP
KHUCIIOPOJra YTKa3au.

Anemusinap, TJIMKO3UJIAP
OunaH 3axapiaHHIl, MHUOKap.]
TUCTpOoUsCH, TUTIOKCHSLIAP.

Huxotnn
KHUCI0TAaCcH

MHCpna topMo3iaHuIl >Kapa€HIapUHU KydalTupa-
¥, TOMHUPJIAPHU KEHraWTHUpadu, >SPUTPOIOI3HH,
MEBJAHUHT, MEbJAOCTH  OE3WHUHT, JKUTApHU
CEKpeTop (GYyHKIUSCUHA OLIMPAJIH. MUT
MOTOpPUKACUHU Ky4JalTupanu; Typmu XU
MOJIaJIapHU NETOKCUKa- s xKapaéHuaa
KaTHAIIaad, KOHHU (HOPHHOMMTHK (PaOJITUTHHU
OILIMPAJIN.

[lennarpa, ToMupnap crnasmu,
KUTAPHUHT YTKUP Ba
CypyHKaJIH XacTaJIUKIIapH,
HYpJIaHUII XacTallurH,
3axapJaHuILIap.

Kammit
[MIAHTOTEHAT

AKTT Ba camoTpor TOpMOHJIAPUHH, KAPTUKOCTEPH-
oJUTapHU Xocwusl OYynumuHu parbariantupamu. KoA
TapKUOWra KUpaad, aleTWs XOJMHHU CHHTE3UA,
yTaeBOAap Ba €Fjap adMalliHyBUIa KaTHAIIA U

[TonuHeBpUTIAp, HEBpAITHUs-
Jap,  9K3ema,  Kydumuiap,
TpodHuK spamap, OpPOHXHUTIAP,
WYaK aTOHUSCH, KOH ailylaHu-
IIMHU €TUIIMACIIATH

[Tepunokcun

DpHUTPOTIO033 Ba TEMOIVIOOWH CHHTE3WHH parOaTiaH-
TUPAJU, JUYPE3HU OLIUPAIN, AaHTUOKCUAAHT TahCUP-
ra ora, ceporoHuH, ['AMKuu xocun OyaummHHA
OomkapyBuu (hepMeHTIIap TapKUOUTa KUPAJIH.

Okcun anMamvHyBUHU Oy3H-
mumu (Hyp Ba KyHUII XacTa-
JIUTH), TUTIOXPOM aHEMHUs, aTe-
pOCKJIEpO3, TMapesnap, mnapa-
au4Iiap, Jkapoxartiap, XOMHIIa-
JIOPIUK TOKCUKO3H




Ackopbun | ToMupnap [eBOpPH YTKA3yBUAHIMIMHH KaMaiiTH- | YTKHp Ba CypyHKaqHn HHDEK-
KHUCIIOTACH | paau, TMAIypOH KUCIOTACUHU CUHTE3U/1a, KOJUIareH- | Lusjaap, Hyp XacTalWuru, TpaB-
Jap Xocuia Oynummaa Ba Oyiipak yctu 0e3u MyTIOK | Majlap, TE€MOpPOTMK  JMaTes,
KaBaTM TOPMOHJIADMHU CHHTE3WJa KaTHaIlajay; | IopaK, YIKa, Xurap, Mebja-
XKurap Mukpocomanapuaa 3axapiap Ba JOpUJIApUHU | MYaK TPAKTU XacCTaJIMKIAPH,
3apapCHU3IaHTUPULI KapaéHuna, ¢donueB | 3axapiaHuLLIAP
KHCIIOTACUHU  TETPOruApooJIneB  KUCIOTacura
allmaHuIuaa Kat- HaIIau; VYrnesoanap
alMallMHyBUHU Oomkapanu; JXurapna rimkoreH
MUKJIOPUHU OIIMPAAM; THOJ TypyXura KUPYBYH
(bepmeHTIIapHU TypFYHJIAIITH- panu;
KAaT€XOJAMUHJIApPHU  OKCHJJIAHUIIMHU  TOPMO3-
Jaiinu; neWkouuTiaapHu ¢arouerap (paorIUruHM,
aHTUTeNaJap Uiu1ad YMKAPUILIHUA OIIUPALH.
P rypyxu KoH Tomupnap neBopiapvHM OpTraH yTKa3zyBuYaH- | ['eMopormk nuares, peBMma-
BUTAMUHJIAPU | JUTMHU KaMaWTHUpaaH, KaJKOHCUMOH 0e3 (YyHKIH- | TU3M, MOJIUAPTPUT, HYp XacTa-
(pyTHH, SCUHM MYTaAWUIalITUPaaAd, MEbJaAa spa XOCWI | JUTHU, CENTHK SHJOKapIuT,
KBEpLIETUH Ba | OYyIuIIMra KapWiuK KypcaTaad, THATypOHMJA3a | aJUIepryuK XacTalHuKIiIap.
Oomika (baonmuruHu cycaTupagu, TMCTAMUH CHUHTE3H Ba
(hnaBoHNap) | KpATUIINHU KaMalTHUPAIH.

Buramuninap Ba kogepMeHT npenapaTJiapuHUHT OMOJTOTHMK AXaMHUSATH.

CyBaa 3pyBYH BUTAMMHJIAPD

Buramuniap Kodepmentiap buosioruk rabcupu
B (Tuamun) Kokap6okcuaza Tuamun mupodochar kopepmeHT 6YIu0, anbae-
T'HJI TYPYXJIAPUHU TalllyBUYMCH XMCOOJIaHAH.
B, (pubodrarun) OAJl, DMH, ®noBunat | XyxkaiipasapHuHT Hadac OIUIINAA KaTHAIIA M.
B3 (PP, HukoTuH HAJl Ba HAJ1® OkcuyIaHuUII Ba KaUTapuiIuil )KapaCHUaa
KHCJIOTACH) KaTHaIIa 1.
Bs (ITanTOoTEH Kodepment A (KoA) AneTus TypyXJapuHu 00 YTUIIAA KaTHAIIATH.
KHCIIOTACH)
B (ITupugoxcun) ITupunokcan dhocdar AMMHO TYypyXJIapHU OJTMO YTKa3yBUU
B, (®onues Terporuapodoaues Metun rypyxjaapunu o6 ytyBuncu, PHK Ba
KHCIIOTACH) KHCJIOTaCH JIHK cunTe3na KaTHaAIIaIu.
B1, Metunko6oaMuH, AJKHI TYpyXJIApUHU OJTMO YTYBUYHCH,
(LlmanokobomaMuH) JI€30KCH aJICHO3HI HYKJICOTHUJIap CUHTE3H.
KOOOIaMHH
C (AckopOun — OxkcuUTaH!II — KaUTapUIIUIT Ba TUIPOKCUIUTAHHIIL
KHCIIOTACH) )apaéHaapua KaTHAIIIu.
B1s (Kanumii — Metun rypyXxJIJApUHUHT JOHATOPH, KaJILIAN
MaHromar) WOHJIapUHHU TyTaau. TyKuManapaa KuciopoJIHu
Y3JIAIITUPUIITHU OLIUPAIU
U (MeTui1 MEeTHOHUH — MeTun rypyXxJapiuHUHT JOHATOPU XUCOOIaHA N,
CyN(hOHUXIIOPHUT)




2. Kagsan. Erna spysun sBuramunmap.

Xapd Homu Ba cuHOHMMU Karranap yuyn Hopu
Ounan TaXMHUHHUHN KyHJIHK npenapariapu
Oenrunan IXTUEKUMT
1200007
A Petunon (oxcepodrai, 0.8-0.1 mr Petunomna anerar
KcepodTanbMusTa Kapiu (4000 — 5000 XB) | (mamMwuTat) OaMK
BUTaMUHJIAP) Ern
D, Oporokanudepot 10 MKT Oprokansiudepon
(paxuTra Kapiiu BUTAMUH) (400 Xb) banuk éru
Ds Xonekanudepoa (paxutra << Xonekanbuudeposn
KapIIiy BUTAMUH)
E Tokodepon (6enymTinkka 15 mr Toxodepon anerar
KapIIy BUTAMUH)
Ki dutoMeHanoH ((PUITIOXUHOH, 40-80 mkr PuTOMEHATNOH
reMopparusra KapIm BUTAMHUH )
K MenaxuHoH(remoparusra <<
KapIiy BUTaMUH, (hapHOXUHOH)

10 mkr sprokansiudepon 400 Xb kenanu. Ogamnapaa Butamun D2 BaD3 taxmunan Oup xui
camapajiojura ara.
Xb — xankapo Oupiuk

EFJIA OPYBYU BUTAMUHJIAP

IIpenapar DapMaKoJOTMK X0CCAIAPH Kyanamra kypcarmajiap
Petnnon Koponrynukaa kypuiiHu Kydatupanu, snu- | Kcepodrammus, reMepo-
arerar Teaui (QYHKIMOHAT XOJIATMHM SIXIIWJIAWIW, | IOMUS,  KyWWIn, — Mys3Jjall,
KaJIKOHCUMOH, Oy#pak ycTu 0e3u (Haoiu- | KOJUT, TEPU XacCTATHKIApH
SATHHY parOaTIaHTHPany; Y CUII XKapadHUHH,
CaMOTOTPOIl TOPMOHJIAPUHU WILIA0 YUKAPU-
muHU ommpanu, panoncun, PHK Ba JIHK,
OKCWJIIap Ba (hepMEHTIIap CHHTE3uJa KaTHa-
maau.
Oprokanuii | Cyak TYKUManapu Xocui Oynum >kapaHuHu | PaxuTHu, THHLIAp Kapuecu
dbepon TE3NMAIITHPAIU, KOH OOCHUMHUHHM OIIHUpaIH, | IpoQHUIaKTHKACH Ba JaBO-
runodus, Oyiipak yCTH, KAJIKOHCHMOH Oe€3 | JaIl, CysKiIap CHHUIIUAA
daonuATHHN Ky4dalTUpaau, Kajauil cypuin-
IMIMHY OIIUPAaJId, Tenod Tapkuouma gocdar-
Jap aXpaluIIMHA KaMalTUPaIH.
Takodepon | Xomunmagop OYIUII Ba XOMIJIAHH PUBOXIIA- | bupmaMym Xomwia TyIIWIH,
anerar HUIIMHU TAbMUHJIANAN, TOHOAOTPOI TOPMOH- | MyIIaKJIap nuctpodusicu,
JapUHA WIIA0 YMKAPWINIIMHU parOariaH- | Mebaa sipa KacaJuluru, Tpoduk
TUPAJIN; )KUTAPHUHT aHTUTOKCUK (DYHKIUSICH, | spanap, JKUrap  Ieppo3H,
KYKpak Oe3u CEeKpEelUsICUHHU OIIUPAaH, KOH | HEQPHUT, TpoMOO(IUOUT,
UBHILIUHYU CycalTUpaau; TYKUMallapJa KUc- | mepudepuk TOMUpJIAP
JOPOJHU  V3IIAIUTUPUINHUA  SXIIWJIAWAM, | CIA3MHU.




O6uomeMOpaHanap

TYAUHMaraH ©¢r
HUIIJIAH
XOCHUII
KpEaTHHHU
TEe3JIalTUPAIH,
ATO

cakJIamu;
OYIUIIMHA
KpeaTHHUHTA

MUKJIOPUHHU OIIMPaaW, OKCHIIIap Ba
CTepOMIIap aJIMAIIN- HYBUHU TOPMO3JIANAH.

TapKuOUra  KUpPYyBYHU
KHUCIIOTAJIApUHU  OKCHJJIa-
rmtepodocdatiap

parOaTiaHTUpPAIH,
AWJIAHULLIUHA

MHO3UH, aKTUHOMHO3MH,

Buramuniap Ba kogepMeHT nNpenapaTJiapuHUHT OMOJTOTMK AXaMHUSATH.

EFIIa IPpYBYH BUTAaMHUHJIAp

Buramunaap | Kodgepmentaap Bbuosoruk rabcupu
A (Petunan — Ky3 HepBu oxupuparm TaéK4allapHU Kys3raTaiu, SMUTEIUNHU
arerar) Yeui Ba nudepeHuepodKacuHu KydauTupaau, OKCuil GepMeHT-

Japy CUHTE3MJ1a KaTHAIIal, IMMYHOJIOTHK XMMOsI YUYH 3apyp

E (Toxodepon

®aos aHTUOKCUAAHT, JIEKTPOHJIAp TPAHCIOPTUHU TabMUHIANN

arerar) (MeMOpaHa TUNUATIAPUHN XUMOSITANIN).
J1 (3prokaimii — Kammuii Ba pochop anmammmHyBHHE Ha30paT KWIad, CysKIapHA
dhepoi) PEMOIYISAIUSICUHU TAbMUHIIAN TN,

K (Buxacomn)

KopbOokcumnanum peakuusiiapuia KopakTop, 3JIEKTPOHJIAPHU
o0 YTUIMIINHN TAbMUHIANIN.

JIunoes — [MupyBatau anerun KoA Ba CO, raya tpaHchopManusIaHUII
KHCJIOTa a3po0 >xapaéHUHU (aoUTAIITHPAIH.
Kapuerun — Er kucnoramapy KOJAMKIAPUHU MHUTOXOHJPHUSIIAPHUHI WYKU

MeMOpaHaiapuIaH oJu0 YTUIIMHY TabMUHJIANIH.

BUTAMMHJAPHU KJIMHUK KYJJAHUIINATA KYPA TACHU®H

Tabcupu Tacuundu Buramuniap sHomu
Ymymui MHCHUHT (yHKITMOHAT XOJIaTHHH, MOJIIA B1, By, B3, Bg, B1o, A
PEaKTUBIUKHU QIMAIIMHYBUHM Ba TYKUMajap TPOOHUKACHHH
OILLIUPHUIIT OOIIKAPHIIIATH.
AHTHUHOGEKIIMOH | AHTUTENaNap UIUTA0 YUKAPUIUIIIUHU parOaTiaH TUPaIH, A, C, B rypyxu
TabCUP (haronnTo3 Ba AMUTEIUHHU XUMOS () YHKIIUSICHHH
KydalTupaauiap, TOKCUHJIAPHU 3apapCU3IaHTUPAIH.
AHTHAHEMHUK ['emonoe3nu MyTagmamITUpaay Ba paroaTiaHTUPAIH. B., By, Bg, By, C
AunTturemoporuk | TomupiiapHu YyTKa3yBUaHJIUTHHU Ba PE3UCTEHTIIMTUHU K, P, C
MY TaUUIAITHPAAUIIAD, KOH UBUITUHU OIIUPATH.
AHTHUTUITIOKCHUK Tykrmanap runoKursCUHA KaMauTupaau, aHTUOKCUJAHT E, C, Bg, Bis

TAbCUPHHU HaMOEH oTaaniiap.

AHTI/IaTGPOFeH Ba

JIunmoauTuk TabCHUP

PP, B;, Bg, B1s, munoeB

JUNOTPON KHUCJIOTACH
Kypumnan Kypum annaparu pyHkuuscura Tabcup 3Taau C, By A
OoIKapHIL
Tepu snurenuiicu | Tykumanap TpopukacuHN MyTaauIaIITUPAAA Ba A, By, B3, Bg, C
XUMOSICH parOaTyiaHTUpaan
Tykumanap Oxkcwitap, MyKoIoaucaxapuaiap, JUIuiap CHHTE3UHA C, P, AU
pereHepanusiciHi | OolKapaau, MeMOpaHas YTKa3yBUaHIUIUra Ba
Ky4aluIm TYKUMalapAard OKCUIJIAHUII — KaUTapUIIUIL
)apa€Hiapura TabCUp dTaauiap.
Paxwurra xapmm Kanuuit Ba hocdop anmammHyBUHH I, C E, A, B;

MY TaIWIIAIITAPAIATIAD




1.CyBaa 3pyBYM BUTAMHUHJIAP NpenapaTiapu.

By rypyxra canMoKiIM MUKIOP BUTaMHHJIApP MaHCYO, my kymnanad B rypyx, C BuramuH
Ba Oomkanap (1. >kagBayira Kapasr)

Tuamun (Butamus B1) OyF10il yHU, Ipyd, HYXOT KE€Naruaa XaMupTypyll Ba OOLIKA YCUMIIMK
Ba XalBOHOT MaxCyJjoTiapua Ky MUKI0pAa OYiaau.

Tuamun wyakgan cypuub ¢dochopnanagm Ba THamMuHnUpodocdarra alnaHagu
(Ty3unuinmura Kapadr). By makiaga y KETOKHCIOTaJapHUHT (IMUPOY3yM Q-KETOTIIIOTap)
JeKkapOOKcHIa3anapyd y4yH XamJia TJIIOKO3aHM TmeHtodochar Hynuna napyajaHALIInAA
UIITUPOK ITYBYU TPAHCKETOJA3JIap YIYH KOpepMEHT OYnaau.

TuaMuH ETHIIMOBUYWIMTH/IA YTJICBOAOPOA aJMAalIMHYBH KECKHH Oy3WiIaau, KEHWHHPOK
MeTaboMM3MHUHT OoIIKa Typiapu xam ysrapagu. KoH Ba Tykumamapaa THPOY3yM
KUCJIOTAJIPU TYTUTAHUO KOJIa IH.

Bi-THIIOBHTAMHHO3JIAPHU TTOTMHEBPHUT, MYIIIAKIAP XOJICH3JIMTH, CE3UIITHU OYy3JIHMIINATA OJTHO
Kenaau. Y0y BUTaMUH €TUIIMOBYWJIMTUHUHT OFUP Japaxacuja (0epu-0epu xacTaauruaa)
nape3 Ba Mapajidwiap PUBOXIIAHUIIM MyMKHH. FOpak ToMup cucteMacu (YHKIHSICH Xam
Oysmnamu. KynuHua Taxukapaus, OpaK AWIaTAlMsICH Ba MIUIUIAPU OWJIAH KEYYBUHM FOPAK
CTUIIMOBUYMJIUTH PUBOXIIaHAIN. JIMCTICTICUK Y3rapHiiap Ky3aTHIau.

TuamMuH Ty3mapuHH MapeHTepan(Myllakra) KUPUTTaHaa MpenapaTHHHT KOHTa YTraH
MUKIOpPH eTapiid Japaxajga IOKopu Oymanu. YnapHM WYakIa CYPWJIMIIN YeKJIaHTaH.
MyXUTHUHT IOKOPH HIIKOPJIMTHAa THAMUHHU TapyaJlaHWIIMHA XUCOOTa OJIMOK KEpak.
TuaMUHHM MabllyM MHKIOPY TYKUMaiapja TyIUlaHaJau(JIenoiaHaai) THAMHH Ba YHH
IMaITUHUII MaXCYJIOTJIApH OpraHu3Ma OyHpaK OpKaIH axpajia/iH.

TuaMuHHM yYHHM  CTHIIMOBUWJIMIHIA, HEBpPHUTIApAa, HEBpalrusiapaa, mapesiap,
PaAMKYyJIUT, KYNTMHA TEpPU XacTalIMKIapHaa, XaMmJla MebJa-u4ak TpPaKTH, IOpaK TOMUD
CUCTEMACHUHUHT MaTAJIOTUK XOJaTiapuaa KyJUTaHuIaau.

AMaTHéT YdyH THAMHH OpOMHJ Ba THAMHH XJIOPHA YHKAPWIAAH (WYMIafd Ba
napeHTepan KUpuTWiaau). ThuaMuH mpenapariapuHud KyJJlaraHaa 3axapiid TabCHp o3ara
KenMaiu. bab3aH ajuiepruk peakuusiap Ky3aTuiaaan.

PuGoduaBus’ (BuTaMuH B,) KaTTa MHKIOpAA JKdrap, Oyiipak, TyXymuap, CyT

MaxcCyJIOTIapH, XaMUPTYPYIII, OOIIOKIH JOHIapaa Oyau.
Nuakman cypmub pubodpnaBuar ATD wumrupokuaa docdopraanagy Ba Kyduaarua
kodhepmeHmap makiura — aWnaHagu (Ty3uiauimura kKapadr): @MH Ba ®AJ[.HMxkana
KOQEepMEHT XaM  OKCHJUIAHMII Ba KaWTapwidil >KapaéHiapuja IerHIporeHasa Ba
OKcHa3ajap TapkuOuaa KaTHamanunap. Tapkubuma pubodraBun OynraH GepmMeHTIaApUHUA
onarna ¢uaBuH GepMeHTIIapu 10 aTamay.

PuGodnaBun eTwmMaraHjga — aHTyJasip CTOMATHUT (X€iJI03) pUBOXKIAHAAM — OFU3
Oypuaxmnapuaa, nabmapaa €puk xocwn 0ynanu. [ToccuT (TWIHHHT CYpFUUYiiapy TEKUCIIAHTaH,
TWIHWHT PaHTH KUM-KU3WI OYnu0O mymTupoK Tycra sra Oymanu), OypyH Ba KYJOK Cympacu
OJIIUAArd TEPUHUHT >KapoxaTiaHuu. Backymsap kepatut xyzaa xoc( mox mapaa atpodumua
KOHIOKTHBA TOMMPJIAPHH KEHTailMIy ). EpyFmuknan KYpKuIl KY3HUHT SIUTAHUIINA KepPaTHT
Ky3atunaau. bab3an KYpuIIHUHT Oy3uiuImM Ky3atuiaau(remepasonws). PubodmaBuHHUHT
E€TUIIMOBYMIINTH KYNIMHYA KAMKOHJIUK (aHEMUSITa) OIN0 KeIagau.

Mebaa nuak TpakTuaa puOoduaBuH sxmu cypwiaan. Kynm mukmopna Tykumamapaa
nenoyiaHaau. bylipak opkainu axpanam.

! By-rumo- Ba aBUTaMUHO3/IAp/A GepraMaiiai. MyIIak Ba TOMHp MUHTa KUPHHIAIHA.
notuH4YaaaHa flavus-capuk.
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PrubodaBuHHN YHUHT C€THINIMOBUMJIMTHIA, XaMJa KEepaTUT, KOHBIOKTHUBUT, WUPHUT, OUP
KaH4a TEPU Ba IOKYMJIM KacallMKJIapu/ia, HypJaHUII XacTaIUKIapuaa Kyuanunaau. Mauira
Ba MaxaJuil Kytamra TaBcus dTuiaau. PubGodriaBuH MOHOHYKICOTHUIHU MapeHTepall
Kyanunaau. PubodnaBuHHM Kyiarania 3axapiu TabCUp Ky3aTHIManau.

HUKOTHH KHCTOTACH Ba HHKOTHHAMHAHH BuTaMuH PP° ne6 ropurmmagn. OpraHmsmiga
HUKOTHH KUCJIOTACH- HUKOTUH KUCJIOTCH aMUAUTa ailIaHUIIN XaKuga MabaIyMoT 00p.
Tuamunan ukku ¢Gochopnu >dupuaan udbopar kKokopOokcuiaaza (TuamuH nupodocdar,
KOTHaMHUH) TpenapaTd xaM uyukapwiaau. KapOokcunazanunr kodepmentuaup. HOpax
PUTMUHUHT OY3WJIUIIUIApH, TOK TOMHpJApAa KOH aiIAHWIIWHU ETUIIIMOBUMIUTHAA, TYPJIU
XWJI DTUOJOTHSIIM alMa03JIapja, KaH/UIM guaderT OunaH OOfIMK OYyiraH, KoMaTo3 Ba
MIPEKOMATO3 XoNaTiIapuaa KyJIJIaHUIA .

HoN
B 1
+
NZ" | CH, '}' ) CH, R——P——0——P——OH
)\\ 4 CH,—CH,OR | |
HeC™ N S OH OH
THanom
R=KH Tuamun uxkudocdar
(Bumamun B ) (pocat kuCIOTACUHUHT KOJIAUKIIAPH)
J1- Pubuton (R = H)
T —
H,C | | | CH,0 Pubodnadbun _
OH OH OH {(BuTamme B2)
H;C N N
3 = W&O OH
Pubodaadun |
NH = =
H3C N/ | ®dochat (PMH) T ©
H/_/ OH
6,7 — IUMETUIN30aJUIOKCABUH (dochop kucIOTa KOJIIUFH)

® Pellagra preventing (MHIIL.) — Ie/IArPAHK OIIUHH OTYBUH.
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0 0 /N NN
@ naBHH aJeHHH [ | | < | /)
aunykneorua (PAL) = —T—O—P—OCHZ N N
OH
dochop KHCJIDTH/

KOO

OH OH
(ameHWT KUCI0Ta KOJIIUFH )

HUKOTHMH KHMCITOTACUHUHT aMUJM UKKWTA axaMUATIH KoepMmeHTIap(Ty3WIHIINTa KapaH):
HukotuHamuaaneHunaunykineornn HAJL (komeruapasa [ ) Ba HAL® (xomerunpasa II) xocun
oynumuaa katHamaau. [leruaporenasanap Owiad ynap HahacHUHT MablyM OOCKHYJIa BOJOPOJ
(IpOTOHIAPHUHT) Ba  QJIGKTPOJIUTIIADHUHT  aKUENTopu  cudatuga  OKCHJJIAHUII
*Kapa€HuAaKaTHaIIAIAIIap.

Huxorunamun opranusmaa KucmaH tpuntodangan xocuwn O6ynamu. OBkataa ButamuH PP
HUHT OYJIMMAaciIuTHAa Tejuiarpa puBOXKIAHAIU. YHHUHI acOoCHil Oenruiiapu auapes, JIepMaTHT
(TEpUHUHT OYUMK >KOWJIADUHUHT SULTAFIAHUIIN XOCIHD), )leMeHIII/ISIl(OpTI/IpI/IJ'IFaH aKJI HOKHCJINIH),
OyHJIaH TallKapy TJIOCCUT (TUTHUHT SUUIMFJIAHUIIN ), TACTPUT Ba OOIIKA Oenrmiap Ky3aTuiaaau.

HukoTtrHamul Ba yHUHT KOQEPMEHT MAKIIJIAPUHUHT KUMEBUHN TY3WIHIILIAPH

NH,
N
HHKOTHHAMH/T R=H (‘)‘ ﬁ </ | NH
= Y )
(euTamuu PP) , o b o b o cH, N N/
0 H | |
I OH OH O
= e OH _} c|:
R OHOR' Rl1=H
Hukorunamunanenus nunykineorun (HAJL)
R |
OH
R=—P=0
Hukotunamun anenun auaykiaeotua pocdar (HALD) OH

! JoTuHYa de — JaH, mens — aKja
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HukoTuH kuclIoTacu BUTAMUHIWK (YHKIUSCHIIAH TAIIKApU SKKOJA amMMo (aon OynmMaran
TOMUPJIAPHU KEHTaUTUPYBUU TabCcHUpra dra. by I03HUHT KU3apuIly,00111 ailIaHUIT,KOH OOCUMUHU
TYIIUIIN, TaXUKapauss Ba Oomkanapaa HaMo€H Oymaau. Hukotun amuj OyHnail xoccara sra
amac. HukotuH kucnotacu (KOH/Ia XOJECTEPHH Ba SPKHH EF KUCIOTAApUHU KaMalTupanu) EF
aJMalIMHyBUTa XaM TabCUP KypcaTaau.

OBKaT Xa3M KWIHMII TPAKTUJIaH HUKOTUH KHCJIOTACU Ba HUKOTMHAMHJ SIXIIU CYpUIIAJIU.
HukoTuH KuCIOTacHM Ba HUKOTMHAMUIHU TeJjlarpa, >KMUrap XacTaluruja, TUIMoaluja TacTpHUT,
TEepU XacTalUKIapuaa 3HTepaj Ba MapeHTepan KyinaHwiaad. HukoTuH kucinotacuHu Oab3aH
TOMUpJAp CHa3MujIa, XaMJa TUMOJUIUIEMUK BocuTa cudaruna oepunanu. Mkkana Oupukma
xaMm Kam3axap. HUKOTHH KuciaoTacu TOMUpiap PEAKIUSICUHUA PUBOKIAHTHUPUIIA MYMKHH. YHU
KaTTa Jo3ajapjia JaBOMIIM KYJJIaraHja KUTapHUHT €U TUCTPODUICU PUBOKIIAHUIIIN MYMKHH.
ByHu onuHM oI y4yHMETHOHUH(KUTap/ia OpTUKYa EFHU capdIaiira UMKOHUST TYFAypYBUH
aMUHOKHCJIOTA) JaH (oli1aaHuIll 3apyp.

IlanToTen kMcaoracu (BuTamuH Bs) TaOuatda >Kyna KeHr TapkajiraH. AWHHMKCa Ky
MUKIOpJa Y XaMUPTYPYII, KHUrap, TyXyMm, Oajdukiap HUKpacuaa, OOIIOKJIM JOHJApia, PaHTIIH
Kapamja Oynuiiu aHuKjIaHrad. [laHToTeHAaT KUCIOTaCMHM UWYaK MUKpodiopacu Xam
cuntesnaan. dusznonoruk (aosIMKKa MAHTOTEHAT KHUCJIOTACUHUHT YHra allaHTUPYBYHU
nzoMepu sra. Opranusmaa y kopepmeHT A HU xocwn OYnummaa xatHamanu. Kopepment A
HUHT MOJJ1a aJIMAIlIMHYBUa aXaMUsTH JKyJa KarTa.

VY &F KUCIOTaJapHUHT OKCHJIAHWIIM Ba OMOCHMHTE3UIa, KETO KUCJIOTalapHU (MacajaH;
NUPOY3yM, O-KETOTJIOTAp) OKCHIJIAHMII, NEKOPOOKCHUIAHUIIKMA, JTUMOH KHUCIOTACUHUHT (Y4
KapOOH KHCIIOTa IUKJIWTa KYIIWIu0), KOPTUKOCTEPOMIJIAp, AalleTHUI XOJMH CHHTE3Haa
katHamaau. Kodpepment A HUHT acocuit GyHKCHsICH IIyHAaH MOOpaTKU, Y KUCJIOoTajgap(aluib)
KOJITUFUHUHT aKIENTOPU Ba 0JIUO YTYBUUCHUITUD.

Opamiapja MaHTOTEHT KHUCIOTACH E€TUIIMOBYMIIMTH aMalluil >KUXaTAaH Oynmanau. Arap
YHU CYHMM WYn OWiaH KYHTWILTWIapJa Maxcyc mapxe3 BOCHUTacHAa YaKUpHIraHAa YapyOKIHK,
YKYHUHT Oy3WIHIIHU, OO OFPUFH, TUCIICTICUK Oy3WIUILIAP, MapeCcTU3ns, MyIIaKiapJa OFpUKBa
OolIka y3rapunuiap Ky3aTHUIa/Iu.

Mebaa nyak TpaKTHUIaH MAaHTOTEHAT KUCIIOTAcu AXu cypwiaau. Katop av3onapaa karra
MHKIOp/a aHUKIAHAIH: I0PAK, XKHUrap, Oyiipak, Oyiipak yeru 6esmna.Ysrapmaran xonga 6yiipak
(2/3) Ba nuak opkanu (1/3 kucmu) axpanaau. TadoOar aMaauéTr1a KaablMil MTAHTOTEHAT (MYMIIL,
MaxaJUIMi Ba TapeHTepai) KyyulaHwiaau. [IpernapaTHu HEBpPUT, HEBpalITHs, 0ab3U aIePTUK
peakuusiap, Hadac OJNHUII ab30JapH XacTaTUKIApH, sipajiap, KyWHIll, WYaKHUHT OIepalusian
KEHMUHTY JaBpJard aTOHUSACHIA, CTPENTOMUIIMH Mpenapariapyd Ba MapryMmyll OuUpUKMalapu
3axapauruHu OapTapad »>Tum yuyyH KyutaHwianud.Kanblnii MaHTOTEHATHU 3aXapiiurd TMAacT.
Hoxym tabcup cudaruaga 6ab3aH AUCIETICUK Y3rapuiuiap Ky3aThiaau.

Buramun Bgoomu Owmman 3 Ta  Ompukmanm  Oenrwiam  KaOysl — KWUJIMHTaH:
MUPUIOKCUH(MIUPHUIOKCANT), MUPUIOKCAIb Ba NUPUAOKCAMHUH (TYy3WJIMILWATa KapaHr). ByTyH
TYPYXHU HOMJIAINI YYyH ofaTna OUpWHYM OMPUKMAHUHT HOMH — MHUPUIOKCUH (pormanaHuiagy.
Bs— BUTamMuH (¢aomurura sra MoAAaNap KYn MHUKIOpJa XaMHUPTYpPYI, OOIIOKJIH JOHIap,
TYKKaKJIA SKWHIIApAa, TYIIT, OanuK, >kurap Oyipakiapma Oymanu.

[MupugokcuH, MUPUIOKCANIb Ba MUPUJIOKCAMUH ailJlaHAIUTaH acoCUil KOPEPMEHT IIAKIU
nupuaokcans  docharaup (OyHmaH —TamkapunupumokcammHdpocdar  xocun  Oymamm).
[MTupumokcan ¢ocdhar a30T aIMAMIMHYBUHUHT KYNTWHA KapaCHIapuaa KaTHaIIaau:
AMUHOKHCJIOTAJIADHU TpPAaHCAMUHJIAHUIIUIA , J€3aMUHJIAHUINJA Ba JeKapOOKCHUIUIAaHUIIAA,
TpUNTO(GAHHUHT OJTUHTYTYPT TYTTaH aMHUHOKHUCIOTAIap, OKCHAMUHOKHCIIOTalap Ba OoliKaiap

lrpean)laH pantothen — xamma epaa
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Metabonmamuaa.Karranapaa sutamun Bg eTunmacnuru kamjaH — kam ydpaiau. Y Oonanapna
PUBOXKJIAHUIIM MYMKHUH (TPUULIMIL, JE€PMATUT Ky3aTwiaau). Bs BUTAMUHUHUHI E€TUIIMACIHK
cababu OYTMOM3OHUKOTHH KHUCIOTAaCH THUAPO3UAM TpyXura MaHCyO OYiraH, NUPHUIOKCAT
CUHTE3WHU CYCAaWTHPYBYM, CWJIra KapllM IpernapaTiapHUHT (M30HMO3MA Ba OOIIKA) JaBOMIIU
TabCUPUHM €111a TYTMOK JO3UM. Arap OyHaa nepu@epuk HEBpPUTIAp PHUBOXKJIAHCA YyJIapHU
MUPUIOKCUH Ouiian OapTapd sTuIagu.

Kyurunnunapna maxcyc auera (mapxe3) Hu 6epu0, CyHU paBula YaKUPUITaH BUTAMUH
Bg eTuiMoBUMINIY 103712 cebapeisuin AepMaTUT, II0CCUT, CTOMATUT, TUPUIIUII OWJIaH KEYa/Iu.
[lupuaOKCUH KUpUTWITaHJaH CYHT ymoOy Vy3rapumwap ytuld ketaau. OBKAaT Xa3Mm KHIUII
TpaKTUAAH MUPUJIOKCHUH AXIU cypunaau. OpranuszMmiaa KUMEBHUM Y3rapuiuiapra aydop Oynau.
VYHuHr Metabonutiapu Oyipak opKaiu akpanajiu.

TuOOuér amManuéTu y4yH NUPUIOKCHHTHUAPOXIOPHU]I MILIA0 YMKapuiagd. YHU HUKOTHH
KHCIIOTAaCH THUApPA3UAJIAPH, AHTUOMOTHKIAPHM KaOysl KWW JaBpUAa, KywId KUCMOHUH
3YPUKHIL, XOMWIALOpJAp TOKCHUKO3WJIA PHUBOXIAHYBYM BHUTAaMUH  Bg €THIIMOBYMIMTHIA
Kyuianunaau. IlpenapaT NapKMHCOHU3MHHM, HEBPUTIAPHU PAJUKYJIWTHH, HYpPXacCTaJUTUHHU,
EHI'WJI Ba Yypradya Japaxajaru TrenaTtutiap, KYINTMHAa TEPU XacTAIMKIAPHM J1aBOJIallJa
unuUiaTWwiIaan. Y WYWIaAud  Ba TapeHTepan Wyn OwiaH KupuTwiaad. beMmopmap mnpenapart
TabCUPUHU SXIIM yTKa3zaauiaap. bab3aH amiepruk peakcusiap puBoxiaHaau. Ilupuaokcuara
Oepunran kypcatMa Oyiuya yHMHT KOoQepMeHT Imakiu OynaraH nepumokcaibocdat
KYJUTAaHUJIAIH.

ITMpuIOKCHH, YHUHI AHAJIOIJIAPU Ba KO(PEPMEHT IIAKJIHU, (POIHEeB KUCJI0TACH Ba
dosaTIapHUHT KUMEBUN TY3WJIMIIIH.

R - L
Hupc,um\-m:-t R = CH.OH R=H
HO (mupogokcon) -
= "
CH,R p 0
HaC \N [upogokcane R - ( / 1
N R=H
H
MupogokcaMue R =CH,NH, RI: H
0 OH
— {"‘y Rl: P — {:]
doconupuokcab R=C
\ ™~
H OH
y OH
dochonupumokcaMut R =CH.NH, Rl=p — 0O
™
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OH
N
N~ | A CH,—/R )
)\\ Z
H,N N N
®oJKEeB KUCIOTACH — R
(ITEepOUTIIyTaMUH KHCIOTACH)

CawTaMIH KHCTOTACH
H KOJIUrH

@DoJIMH KHCIIOTAaCU

5-¢opmmi — 5,6, 7,8-Terparuapodosuen
KHcJoTacu

®o1meB KHCI0TacH (IITEPOMIITYTAMHUH KHCIOTACH) 3 Ta TY3HIIMII YHCYPUIAH TapKuO
TONTraH: NTePEUINH YHYMH, TapaaMuH OeH30i kucioTacu Ba L-rmyramun kucnoracu”. @osnues
KHUCJIOTACH SHT Ky MUKIOp/Ia SIHTH Ypuiiran cad3aBotiap/a (caiar, iCMalloK, TOMHIOp, Ca031)
xKurapnaa, Oyipakiapaa, TyxXymiap/ia, MAILIIOK Ba OOIIKa MaxcynoTiapuaa Oynaan: niaak
MUKpPOGhIOpacCH TOMOHUIAH CUHTE3IaHA Y.

Kurapaa donueB kucinoracu ¢aon kodhepMmeHT makuira — 5,6,7,8 — maparuapodonres
KHCIoTacura (Ty3WIHIINUra Kapanr) ainananu. OXMprUHUHT acOCUil (yHKCUSCH OHUp YyTIIepoIu
GOpMIIIE®, METHII, OKCHMETHII Ba METHIICH TYPYXJIAPHH OJIMO YTUII Ba GUPUKTHPHILLAH HOOPAT.
TerparuapodonueB KUCIOTacH NypUHIAP CHUHTE3HWIA, OWIBOCHUTA NMUPUMHUAWHIAP, KYNTHHA
AMUHOKHUCJIOTAJIADHUHT aJMAllMHYBH, METUOHWUH CHUHTE3U, SbHM HYKJIEUH KHUCJIOTajlap Ba
OKCcWiap Merabonu3muaa KartHamagu. DonweB  KUCIOTAaCUHUHT — €TUIIMOBYHIIMTHIA
MaKpOIUTap aHeMHsl pUBOXIaHAAU. JIEHKOMEHUs arpaHyaoIUTO3, TPAOOLUUTONEHUS OYIUITN
MyMKUH. OBKaT xa3M KWJIUII TPAKTU JKAPOXATIAHUIIM MYMKHUH (TJIOCCUT, CTOMATHUT, Spaju
racTpur ro3ara kenaan). GonueB KuciaoTacu MHTMYKa wuakna cypunaau. Kon 3apmobuga yHUHT
acocudl kucMH OofnaHran xonga Oynaau. Kynm muknopna y skurapiaan aenosiananu. FOkopu
KOHIICHTapLUsiga OpKa MHUS CYIOKIUTHAA aHUKIaHaau. PoyiMeB KUCIOTACMHU  MaKpoIuTap
aHEeMUsa Ba XOMUJIAZ0pIap METaja00JacTUK aHeMHsICHa Ba OOITKaIapaa KyJIJIaHUIA IH.

OH H |
| |
= - |
N | CH,—R | #D
o C
n | T
HNT NN R | H
Y = —NH C——n CH
5,6,7,8 — TerparunpoomeB KUCI0TacH — | | |
| H CH,
I
/O I FHE
cZ 0
| > ! =
N | Cx
NZ | CH;, R IMapaaruHo HeHzoil I H
)\\ KHCJIOTACH KOJIIHTH |
I
|

! Jlornmuaman folium — Gapr, kucnoTanunr onneB 1e6 aTamuiy cababu MYHIAKK y OMPHHYM MapTa MCMAJOK GapriapriaH
QXpaTHO OJNHHTaH.

% MonMeB KUCIOTACHTra SIKUH OYIraH ITepOB KMCIOTACH SUIPOCHHH TyTTaH GHPUKMAnap yMyMH KypuHHIa “(Gonariap” HOMH
OnaH OeNnruIaHraH.

¥ 5 — opmun — 5,6,7,8 — terparuapodonreB KHCIoTacH (GONUH KHCIOTACH HOMH OHIIAH XaM MabiyM (LIUTPOBOPYM — OMHI).
donmeB KUCTOACHHUHT (paoi MIaK/uTapHAAHAND.
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Buramun Bjyneranna onarna nuaHokoOagaMUH Hazapaa TyTUiIaau (KUMEBUHN Ty3WIHMIIUTA
KapaHr). AmMmo BuTamuH Bj; kaOu  ¢aomnukra KynNruHa  yHUHT — aHaJOIJIApU
BallMaHOKOOATAMUHHUHT XOCWIanapH (11y KymilaJlad TaOuiliapu xam) aragupiap.

ynnait knb BuTaMuH BipTymyHuacu iinFMa xapakrepra sraaup. Buramun BijaiiHukca
KyJla KaTTa MUKIOpJia KOpaMoJl )KUrapu Ba Oylipakiiapuaa Oymnaau.

Tabuatna akat Mmukpoopranuzmiap cunresnaiau. by yciny0 canoatna Bi,Hu onumina xam
KYJUIAaHWJIAJIH.

Butamun Bi; HUHI OaMHHUHI MYFOH MYarujia ypHaIradH MHUKpPOOPTraHU3MIIAPTOMOHHIAH
CUHTE3JIaHUIIN B, BUTAMUHUHI MYBO3aHATWTra TAbCUP KYpCaTMaWIM YyHKH y aCOCaH MHTMYKa
MyaKna cypmiagn. Butamus Bio HuHT (aon xodepMenT makmapuun (Bi' kodepMeHTHHHHT
METWIKOOAJAMUHHUHT)  acocuil  (QyHKuusicu - XapakaTyaH METWI1 TypyXJapuHU
(TpaHCcMeTWIUIAII Kapa€HM) Ba BOJOPOAHM OJMO YTumaup. AHa my >xkapaéunap Tydainu
OKCWJIJIap Ba HYKJIEMH KUCJOTajap ajJMallMHyBUTa TabCUP amalira omagu(METHOHUH aleTaTHH,
JIC30KCUPUOOHYKJICOTH ] Ba OOIIKanap CHHTe3Wjaa KaTHamuii). Butamun Bi, KOH, snuTenuit
XyKaipamap XoCwi OYIuIlM, HEpB CUCTeMacuHU (aonusaTH (MUETUHHHM XOCWJ Oyiauinuaa
KaTHaIIau), YCUII Ba perepenepanus >kapa€uu yuyH 3apyp. lluanokobanamMuH eTuIMaciuruia
(oIaTaa MebIa Ba MHTHYKA HYAK IATATOTUSCH OMIaH GOFINK MHAHOKOGATAMUHHA CYpWINILVHU
Oy3uiuim) MeranoOnacTuk aHemusi (mepHUIMo3 €ku xadiau, aHemus, AnaucoH — bupmep
AHEMUSICH) PUBOXKIIAHAIH.

bab3u BUTAaMHUH/Iap Ba BATAMUHCHMOH NPenapaTIapHUHT
KUMEBUM TY3HJINIIH
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Kammuii magramar HO) —(/E—H
Ca« H,O
H—1C——0OH
H—C—0H
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Il /
H.,C 0 C CH,—N
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4 B;, xoepMeHT nuaHOKOOATAMHHUIAH IHAH TYPYXH YpHUTA 5 - JIE30KCHAICHO3H/ITa aIMAITUHTAHIUTH OMiIaH (Qapk KIai.
KuméBnit sxuxatman 5 — ne3okcmaneHomnkoOanaMuH ned OenrwmmanraH. Tabuii kopepmenT Bi; — kobamamua mpemapaTn
YUKAPUIIA]TH.

® MetnikoGanamMuHaa uan TYPYXH YpHUTA METHJ TYPYXH MaBXKY]I.

6 [naHokoOamTaMUHHHU alMMEHTAp aBUTAMHHO3M Oab3aH KabTUH BereTapHaHeIyiapaa ydpaian (XaiBOHOT MaXCylIOTIAPHHU
HCTEMOII KWJIMaWIUTaHiap)
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AcKOpOWH KHCIIOTa PyTtun

OBKaT xa3M KWIHII TPaKTH XaM apoxaTiaHaad (TWil EpKUH KU3WJI PAHIIH, CUILUIUK,

KUMEBUIM KUTHKJIOBUMIIAPTa KyJa ce3yBYaH OYynIuO Koyiaau, Meblla IMHWUIMK KaBaTHHUHT
aTpodusacHu, axwius Ky3aTWIagu.) Ba HEPB CHUCTEMACHUHUHT (MapcTe3usi, OFPHUK CE3WIUIIIH,
IOPUIIHUHAT Oy3uwiuinu) Oy3wnunuiapu Ky3atwiaau. [{uanoxo6anamun ( KaciaHuHr Tamku
OMWJIM) WHTMYKAa WYakaa cypunaad. by yHu wmepmama “KaciaHuHT WYk omMuian” OujaH
OofnaHTaHJaH KeWnH amanra omaad. “KacnHMHT WYKM OMWIN TIIMKONPOTEHH OYyiHo,
IIMaHOKOOaJTaMUHHH aOCOPOITUSICH YUyH 3apyp.
Arap MUKy OMWJI MabJIyM cababiapra kypa Myk Oyica (MacanaH: Meblla pe3eKIMACH Tyhain)
[IMaHOKOOAJJaMMHHM TIapeHTepan KUPUTMOK Jo3uM. KoH 3apmobuaa muaHokoOajdaMUH acocaH
OKcuJuTap OujlaH OofyanraH xonma OVmamau. Kym mMuknopna y skurapaa aenonaHagu. Kympoxk
OBKAT Xa3M KWJIMII TPakTu Oe3napu (aitHukca cadpo Omman), xamaa Oyipak opKalld axkpajaim.
[Ipemapatau Oemopmap sxmu KaOyn Kuwiaawinap. bab3aH KOH UMBHUIIUHU — OIIUPAJIH.
OpuTporuTiIap Ba JEHKOUUTIAPHUHT MHUKIOPH OJATIAArujaaH OpTHO KeTca IMaHOKOoOalaMUH
J103aCH KaMaTUPHUJIIA]IH.

B rypyx BuTamuniapra Kym4mivK NAHTAMOB KHCJIOTACH Ba XOJWH XJIOPHIHUA XaM
KApUTAAMIAp. AMMO yJIapHU BUTAMUHCUMOH Mojianap €ku Gu3nonoruk (hpaona 6nomoruk
oupukmanap cudaruga 6axonam TYFpUPOK OYnaan. Yoy MoaIaJapHUHAT €TUIIIMOBUMITUTH/IA
WHCOHJIap/a TUTIO- €KKU aBUTAMUHO3J1ap PUBOKIIAHMANTH.

[lanTramMOB KHCTOTacH Ba XOJWUH XJIOPHIHH KO(DEPMEHT IMaKWUIApU MabJIyM dMac.
VY napHUHT OMOXUMUK jKapaéHiap/ia KaTHAININY YIAPHUHT METHII TYPYyXJIApUHUHT JOHATOPIIAPH
AKAHJIUTU OWJIaH OOFNMUKAMD. YJIApHU JKUTAp XacTAIUKIApH (LUPpO3 , TEMNAaTUT), aTePOCKIEPO3,
QIKOTOJIM3MHU  JaBoyamijga  Kysuramagu.llaHraMoB — KHCIIOTAaCHHUMHUOKAPAHU  JAUCTPOPUK
MUKACTIAHUINNA/A,CTEHOKapausina  xam  Oepumagu.  Ilpemapar  cudaruma  maHramoB
KUCIIOTACHHUHT KAJIIWIAIIN Ty3H (KAl TaHTaMaT) WYUIl YIyH YUKapUIIa IH.
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AckopOuH kuciaoracu (ButamuH C) axamMusaTaud OWMOJOTHMK poNab YHWHaWau. Y Kyno
MUKJ0pa cad3aBoTiapaa, MeBaiapja, HamaTak/a, Kopa KoparaTaa, UrHa 0apriu yCUMIIMKIapaa
oynanu. FOxopu xapopat, KucIopoj, ackapOar okcuaaza (Ycumnukiaap Oynaguran (GepMeHT),
orup Mertamiap (alHMKCa MHC) TabCHpHUJIa aKOpPOWH KHUCJIOTacu mnapuainaHaau. HWHCoOH
OpraHM3MHJa Y CHUHTE3TaHMalau. ACKOpPOWH KHCIOTaCHHUHT AacOCHH TabCHUPU YHUHT
OKCHUJJIaHUII-KaUTapuInII >kapaéHiap/a KaTHamMiyM OwunaH Oofnmukaup. byHpail xapaén
acCKOpOMH KHCIIOTaCUHU JAETUJIPOACKOPOMH KHUCIOTACUTAOKCHUIJIAaHUIIM Ty(daiau amanra
omnpuianu. by kaitap sxapaén 6ynu0, BoIOpOoJ aTOMUHH 0IUO YTHUI OWjIaH KeYaaH.

ACKOpOMH KHCIIOTaCM OHMPUKTUPYBYM TYKUMAHWHT (Y3MUUTa MYKOIOJIHCAXapUaiap
THAJIypOH Ba XOHJIpUATUH CyJ(aT KUCIOTaTapUHU OJITaH), aCOCUA MOAJACHUHHU XOCHJI OYIIUIIN
Ba KOJUIar€H CHHTE3WJa KAaTHAIIAIW. YJAapHU €TUIIMACIUIUa TOMHUpIAp YTKa3yBUAHIUTHHU
OPTHIIY Ba MYPTJIAIININHU, perepeHarus kxapaHiapHi CEeKWHIAIININN Ky3aTauinaan. ACKopOuH
KHCIIOTACH  KOPTUKOCTEPOUJJIAPHM XOCHUJ Oynuiuaa, TUPO3WH ajdMalluHyBuaa, (oiaues
KUCIIOTACUHU YHUHT (aod MaKid OYJIMHII TeTparuapo]osueB KHUCIOTacura aiiaHuIlIuia,
KaTtop GpepMeHsapHu GpaosaITUPUIIAA KATHAIIUIINA aHUKJIaHTaH.

ACKOPOUH KMCJIOTACHHMHI KUMEBUM TY3WIHIIH
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ACKOpPOMH KUCITOTACH €TUIIIMACIIMIY TUITOBUTAMUHO3 PUBOKJIAHUIINTA, ABUTAMUHO3 Ky4JIU
napaxkacujanuira €ku ckopOyrtra onu0 kenaau. l{uHrama yapuyokiauk, TepU KypHIIH, Tepuia
reMoparuk tommanap(oaataa nepedouKysp), MUIKIAPHA KOHAIIA OWIaH KeYyBYM THHTUBHT,
TUIUIAPHU KUMUPJIAIIN Ba TYIIHMO KETHUIW, MyIIaKiIapra KOH KyHWINIY, Ky o€KIap/a OFpUK.,
WYKHU a3oJiapaa Oy3uwnuiap(reMoparak YSHTEPOKOIUT, IJIIEBPUT, TUIIOTOHUS, IOPAKHU, JKUTAP Ba
OolIKamapH! IIWKACTJIAHWINK), WHQEKIuaIapra Kapimid TYpUIl Kamasad, XOWHaxou
MMMYHUTETHU HIMKACTIAHUIIKA Ty(dailmu. ACKOPOMH KHCIOTaCH MHTHYKA WYaKAa CYpUIaIu.
Kucman Ttykumanapaa aenonaHagu(aiiHukca Oyiipak ycTu Oe3uja Kym aHukiaHaau). Kucman
y3rapamaras, aMMo acOCOaH Y3TrapuIill MaxCyJloTiapu (OKcaiaT) KypuHHUIIN/A 1memod Tapkuoduaa
axpanaau.

ACKOpPOMH KHCIOTACUHUHT ETUIIMOBYMIIMTHUHYU OJIIMHUA OJUII Ba JaBOJIAIl YYyH, KOH
KeTunuiapuaa, uHQexmsap, KUMEBUNH Mojfanap OWaH 3axapiiaHdInga, aTepoCKIepo3, HYyP
XaCTaJIuTH, perepeHanus >Kapa€Hu CYCT KETHII XoJaTiapuia, >KUCMOHUW 3ypUKULUIApAa,
SHTEpAl Ba TNApCHTEpPAJIKYUIaHWIaAW. TepanmeBTUK Jo3ajapia acKOpOWH KHCJIOTACHHH
OemopJiiap AX1IM KadyJs Kuiaauwiap, HOXYII TabCUPOTIap, acopatiap Ky3atuimanau. Karra no3a
JaBOMJIM  KyJUlaraHja MebJa OCTH  0e3d  opojyajiapuanmnapaTd Ba  OWJIBOCUTA
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(KapTHUKOCTEpOUAJIApHU OPTUKYA XOCHI OYIuIIM Ty(daiinm) Oylipakiap MUKACTIAHUIINA MyMKHH.
ByiipakHu xapoxaTiaHUIIM KOH OOCUMHHHA OPTHO KETHUILINUTa OJIMO KeJIaau.

Butamun P GuodraBoHonanap rypyxura Mancy® GYIraH KaTop MOIIANApHH sKaMIaiiin
(kuMéEBMI (1aBOH XOCWIANIApUAMP). YIap LUTpyclap, HAbMaTaK MEBAacH, KOpa paHrJid 4yeTaH
MeBacuia, KyK 4ol Oapriapuga Ba Ooikanapna Oynaad. P BUTAaMUHHHHT acOCUU TabCUPHU
KaMWisipiap YTKa3yBYaHJIMITMHA Ba MYPTIMTMHU KaMaWTUpHUILIaH uoOopaTr. AcKOpOUH
KHCIIOTacH OmiaH Oup KaTopJa y OKCHJIAHMINI Ba KaWTapwiIMIl >kKapaéHiapja KarHamaiad. P
BUTAMUHHMHT €TUIIMACIUTUAA KalWspiiap pe3UCTEHTINIU Kamasau. YHU OapTapad 3T yuyH
P Buramunu Qaosurura sra Oynran npenapat Oepunanu. bynnait nmpemapatnap cudartuaa
pyTuHIap, (Map)KyMakHUHT SIIMI OYTKACHUIAH OJMHAIUTraH KBEPLUETUHHH 3-pyTHHO3MIIN),
KBEPTULIMH, YOU YCUMIIUTH Oapruiad oJuHagurad P — BUTaMuH (KaTexuHiaap TyTaau),IUTPYyC Ba
OolIKka YCUMIMKIApJaH OJIMHaauWraH BUTaMuH P umnatunanu. P — Butamun ¢aomnurura sra
Oynran mpenapaTyiapHd TOMHUpJIAp YTKa3yBUAHJIMIaHW OIMIMUO KEeTHIIM OujaH KedaJaurat
MaTOJIOTUK XOJIaTiap/Aa, TeMOparuk AvaTesnapna, KanuispTOKCHKO3[a (aCKOpOWH KHUCIOTACH
OwnaH Oupraaukaa) KyJaiam Makcaara Myo(huK. HImiaim.

CyBa SpyBYaH BHTAMHHCHMOH MOINAnapra BATaMMH U’ HM XaM KHPHTHII MYMKHH.
KuméEBuil ®uxatnan y MeTUJI METUOHUH Cylnb(GOHUHN xyopuaaup. SHru mamujpopiap, Kapam,
cenblep(KaTHMYCUMOH OlI KYK), capcabuiia katra Mukaopaa oynaau. Buramun U sipanapuu
OWTHUILIMHU TE3NAIITUPYBUYM XOccara ira. byHnai Tabcup yHU METWJ TYpyXJjapu JOHATOPH
SKaHJIUTU OusiaH OOFIHK Je0 xucobnam mymkuH. Butamun U Hu Mebna Ba 12 — 6apMOKIM H4aK
Apa XacTaaurua, racTpUTaa, I3Bajid KOJUTIIapa SHTepal KYJJIaHUIA IH.

Exna s3pyBuu BUTAMUHJIAPHUHT NpenapaTiapu.

By rypyx Butamunnapu A, D, E, K Butamunnapau mykaccamiamtapaauiap (2 sxaapaira
KapaHr).

Butamun A ty3unuinum 6yiinya Oup-Oupura sskiH OMpUKMaTapHU: peTUHONI(BUTAMUH A-
CIIUPT, BUTAaMUH A, akcepodToJ1), 1eruapopeTUHOI(BUTAMHUH Aj), peTUHAIL (PETUHEH, BUTAMUH
A-anpaerua), pPeTHHOEB KHUCIOTacH (BUTAaMHUH A-KHCJIOTAa) Ba yJIapHUHT S(uUpiapu Xxamja
dha3oBuil M3OMEpIapHM Y3 Wuura oyiaau. ButamuH A (manbMmuTaT 3(GUPU  KYpHHHIIAIA)
XaBOHJIAp MaxcynoTiapuia: O0anmuk €ru (Tpecka, MaiTyc, JEHTU3 OKYHH) >KATap, MOJ CyTH
OoIlIKa CyT MaxcyJaoTIapuia Oymaam.

Xap — XuJ1 yCUuMIIMKIIap Ba KUCMaH XalkBOH MaxcyJoTiaapuiaa A — NpOBUTaMUHIIApH-
I(apOTI/IHJ'Iapl(OL-, B-,y- m3omepnap) 6ymanu. Opranu3maa yinap BUTaMUH A ra aillaHaiu.

OHT KYTI TapKajiraH Ba SHT (aon uzomep Oy B — kapotuHaup. bup Mmonexkynap— kapoTHHHU
dbepMeHTaTHB MapyallaHUIIN (TUAPOIU3N) UKKUTA MOJIEKYyJIa BUTAMUH A XOCWIJI OYiauImra oiauo
kenaau. KapotuH kym mukmopna ca03u, NETpyIIKa, IIOBYJ, UCMANOK, KU3WJI MEBalld 4YeTaH,
HabMaTakK, ypukiapaa oymaamm.

ButamuH A Mojjla aJIMalllMHyBUTa TabCUPUHUHI AaCOCHN HVHAIWIIM aHUKJIAHMAaras.
OXTUMOJ Yy OKCHJIAHMII — KAaWTapuJIMIl Kapa€Hiaapia MYXuUM polib ViHalWau (Kyna Kyno
TyinHMaran Oornap xucobura). Butamun A mykomonucaxapujiap, OKCHIUTApU Ba JUMHUIIAP
CUHTE3W/1a KaTHAIIIUIIN XaKuJa MabIyMOTIap MaBxkyd. Butamun A oropenencust yayH MyXum
axaMHsITra 3Ta, YyHKH BHUTAMUH A eTUIIMOBYWINMTHIA KOPHFyra ajanTamus Oy3WiIuIIu
puBOXJIaHaau (OyHIal X0naTHU remeposonous €ku mabd Kypauk aed atamanu). bynunr cababu
Kyijarnua: Ky3HUHT TYp mapAacuaa Kyucus EpyFIIMKKa Ce3TUP Maxcyc Xyxaipanap 6ymuo

! ¥V eummuxnapia 6ymaguras capyk Ba KOBOK PaHT IHTMEHTIAP, TIHKO3MANAP CHHUGbHTa MAHCYOIUp

2 Buramns U nnr vomn notuaua Ulcus — spa OnaH OOFIIHK.
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TaéK4aJiap ONCHH OKCWIM OuiaH OofnaHraH PeTuHon (BUTaMuUH A HUHT ajjeTH] IIaKIIW)
JIaH TaIIKWI TONraH EPYFIMKKA Ce3rHp HNUTMeHT Gop. Epyrnuk nypu Tabcupupa 6y KOMILIEKC
napyajaHaJy Ba KEMMH HEPB UMIYJICU XOCWJ Oyiaau. ABBajo OMp KaTop OpajuK MaxcyJjaoTiap
Oupukmanapu xocusl Oynagu. by maTosorvk kapa€H peTHHOJ Ba OINCHH aXXpaJWIld OuiaH
tyraigu. llyHnan keiimH neruaporeHasa (epMEHTH TabCUPHA PETOHON BUTAaMUH A raya
Katapwiagd. Kponfyna BUTaMMH A JaH  KypuIl [ypOoypacu INWAATIM  PaBHILIA
pecuHTe3NaHaaAu Ba Oy mact €puUTWITraH XoJjaTAa Ky3 YTKupiauruHu omwmpanu. Ky3 myprnypu
(pomomnicMH) HHM aJIMAlIMHYBUHHM COAJQIAIITUPWITAH acocuid Oockuwiapu | uyusmana
KEJITUPUJITaH

Ky3 mypnypu
POIOTICHUH 4

loy

Petunanp -|— OIICHMH
(Bura- (oxcui)

MUH A HU

aJIbJIETU /T

maTﬂ?)

+2Hl | -2H

Epvrauk
AU ATHOC

Butamun A
(peTuHOJIB)

1. Yusma. Kypum nypnypu aaManimHyBUHHA aCOCHH OOCKUWIAPH.

ButamMuH A eTUIIMOBYMIIMIUIA TEMEPOJIONUANAH TAlIKapyd MIWUIMK KaBartjiap Ba TEpHU
SMUTEINUCUHN MHUKACTIMHUII XOCIUp. byHAa Xap XWil KYPUHUILINA SMUTEIUNAIAp KYIT KaBaTIU
sgccura auna"Haau. Myry3naHumn xapa€Hu Kydasaau. Tepu KypyK/amaav, TYTYHYaCUMOH
TOIIMAajap TOWIAAHU, TEpU MYCT Tamanau. KY3HUHT mWUIMK napaacu kapoxatiaHanu. Cynak
Oe3JMapUHUHT CyNaK axparumu kamaianu. Ky3HuHT mox mapaacu — KypyKiariaau
(KCGpO(bTaJ]BMI/IHZ) Ba y AaBHUTaMMHO3 A [a WIOX NapAaHd OMIIAIIM Ba HEKPO3UTra
(xeparomansius”) onud kenum MymMkuH. OFup Xomtapaa Kyp 0ynu6 xonummra cabad Oynuimm
MyMKHH. byHIaH Tamkapu okopu Hadac WYIIapuHUHT MEbIa U9aK TPAKTH, MEMI00 aKpaTuIlnu
Ba )KMHCHM a30J1ap CUCTEMACUHUH IIUKACTIAHUIIA MYMKHH.

2 ['pexuajan xeros — Kypyk, ophtalmos - k3.
3 I'pexuanan keras —mox, malacia — romrmans
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bab3u peruHOMVIADHY KUMEBMH TY3WJIM LT
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Butamun A erummacnuruga Tepu Ba IIWUIMK KaBatTiap OapbhepiIapUHUHT OY3WIIHIIH
OpraHU3MHH  HMH(PCKCHUSJIAHWUIIMHU  SUUIMFJIAHUII  JKapaéHJIApWHH  PUBOXKJIAHUIIHHH
OCOHJIAINITUPAAU. SIpaJlapHUHT  TPAHYJISALUMSICH, OIHUTSIUM3AUMICH  OUTHUIIUA  CyCasu.
ABHTaMHHO3 A THIIOXPOM aHEMHSICU PUBOXKIIAHUIIIUTA OJUO KeIUIIM MyMKUH. MHpekusiapra
OpraHu3M PE3UCTCHIMTUHU OPTHIIH YXTUMOJI BUTAMUH A HU MMMYHHTETTa parOaTIaHTUPYBYH
tabcupu Owian Oofnuk. lllyHmaii Tabcup YcUMTalapHU PUBOXKIIAHHWIIWHU OJJMHU OJUIIAA
XaMIDKOOUHM axaMusITra ra SKaHJIUTH MHKOp >TUiMaiau. Buramun A acocaH MHTMYKa MYakia
cypuiaau. YHHM IUCHEprauysiaHUIIM Ba abcopOuusicuydyH cadpo skaBxanmapu jo3uM. [y
cababnan capo axpaJUIIUHU E€TUIIMOBYMIUTHIA THIIOBUTAMHUHO3 A PUBOKIIAHUIIA MYMKHH.
bynpait xonatnapna BUTaMUH A mpenapariapuHd TapeHTepan Wyn OuilaH KUPUTHIL JIO3HUM.
Cypwran BuTaMuH A 1uMda fyiapy OUIaH KUrapra TYIIaqu Ba y epia PETHHO NalbMHATAT
KYpUHMILIMA KaTTa MHUKIopAa AenofiaHanu. KoHra axpanran peTuHosl 3apao0 OKcHiiapu
Owinan OoffaHagyM Ba YyJIap YHUH TYKUMajlapra TPAHCHOPTIAHUIIMHU TabMUHIAWAMIAP.
Opranu3maa ButaMuH A OyTKyJ KUMEBHH y3rapuiuiapra aydop Oymaau. bynna xocun 6ynran
MeTaboNMuTIIap Ba KOHBbIOTaT/Iap Oyipak Ba MYaK OPKAIU aXpajiai.

OBKaT MaxcynoTiapu OwiaH KUpUTUIAETraH KApOTHHJIAp WYAKHUHT [IWUIMK KaBaTHAA
BUTaMHUH A Ta alijaHaauiap aHa Iy BakTAaH Oonuiad yiaap OMOJ0THK (HA0UTHKTa dPUIIIAIH.

Butamua A Ba KapOTHH mpenapaTiapyuHd A BUTAMUH CTUIIMOBYMJIMTHHU JIaBOJANl Ba
OJITUHU OJUII, 0ah3H TEPU XaCTAIUKIAPU (MYTY3JaHUII )KapaéHUHU Oy3WIUININAA), KY3HUHT TYP
Ba IIOX MapJaCHHUHT KaTOp MATOJIOTHK XOJaTiapuja, KyWHITHW, COBYK OJIMIIHHU JIaBOJAIIl,
IOKyMJIM Kacajukiap, MebJa — HMYaK TPAKTUHUHT 0ab3u NATOJOTHUsIIApUAA KYJUTaHHUIIAH.
Buramun A npenapaTiapu HUMINTa, MyIIaK WYUTa KAPUTHILTA Ba MaXallui KyJJall y9yH

Oyropunaan. Muwmurpamiapaa Ba xankapo oupnukinapaa (ME) nozamananu. 1 Mr Buramun
A na 3300 ME (1 ME 0.3 mxr ra TeHr) 6op. A ButamuH (paojutirura 3ra npenapariaap cudaruaa

! [Turment G¥116, GUpUHYHE MapTa caG3HIaH OTMHTAHH yIyH yHra yHH HOME Geprran. JIotnHuaza carota - caG3n

* Muakra Tymrasaas TO KHrapa JCMONAHIYHYa BUTAMHH A KATOp THIPOIH3 PedCTeprMDUKATINS IHKIUTAPHIHH §TaIH.

® ANMMEHTAp THIEPBUTAMUHO3 OYJIHMIIN MyMKHMH (MACATaH KATTA MHKIOPJAA BHTAMHMH A TyTraH OK aiMK , KHT, TIOJEHbLHHHT
KUTapUHU TaHABYJ KHJITaHAA)

® Cysxmapausr quddy3 KaTuHIAIIMII,
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Xap — XWI JOpH MAKIUIAPU YUKAPUIIAAW: PETUHOJ alleTaT Ba PETUHOJI NaJbMUTAT, BUTAMUH
A KoreHTpaTH, OaJMK MOWM Mpenaparty, yakanjaa ¢ru (TapkuOuaa KapoTHH, KAPOTHHOMIAp Ba
Oorka OupukMaiap o6op).

Butamun A HM karTta pgo3anapjia JIaBOMIIM Ky JITaI VIKAPp €KA CYPYHKAIU
TUIIEPBUTAMUHO3TA lomu6 xemumm MYMKHH. YTKHp 3aXaplaHuIiia OOII OFPHFH, YHKYCHpAI,
KYHTWI alHall, KauT KWIWI, EPYFIMKIAH KYpKUII, Tpuluil Ky3atwiaau. CypyHkama A
TUNIEPBUTAMUHO3/]a TEPUHUHT >KapOXaTIAaHUIIU (TEPUHUHT KypHUILHU, JOFIap Mango OYnuinm),
COYHU TYKWUJIUIIM, TUPHOKHUHI MYPTJIAIIWIIM, CysSK Ba OYFUHIAp OFpHILM 03ara KelsaJu,
rumepoctos”  (aifHEKca GoNamapia), JKWrap Ba KOpa TAIOKHH KaTTATAIIWIIHN, JUCICIICHK
XoJatiap, OOll OFpUFU Ky3aTwiaau. | UIepBUTAMUHO3ZHM JaBojalll BUTaMHUH A HHM KaOyn
KWINIIHYA TYXTaTUIIIAH n0opaTaup.

Keitunrun vikku YH WHWUIMKIA PETUHOJ METa0OJIUTIIApU Ba YHUHHHT CUHTETHK XOCHUJIAIPU
KaTTa Japaxaaa JUKKATHU Y3ura TOpTAHU. By Typyx MoajaliapHu pETHHOWIJIAp HOMH OujaH
aTamanuiap. Yiap Xyxadpanap sApocuaa XouamraH peTUHOEB KHUCIOTacura ce3rup Oyiran
Maxcyc peTuenTopijapra TabCcup 3Taawiaap. PetuHoupnmap Oup KaTop TepH XacTajlukiapu —
akHe(XycyHOy3ap), mcopuas, Keparusamus xapa€HuHM Oy3wiuimyaa (MacajaH HMXTHO3/1a) Ba
OolIKanapaa camapajop SKaHJIurd Kypcatwirad. Kynruna npenapatiap cypTManap, KpemJap,
JIOCBOHJIAp, TeJb, dPUTMANIAp KYPUHUIIUJA MaXaJUTUd KYyJUlaHWwIaau. TpeTUHOWH (PETHHOEB
KHUCIIOTAacH, BecaHoua)yJapAaaH Oupuaup. YHuHr mudobaxm Tabcupu €EF Oe3napuHH
CEKEpEUUSICUHA KaMalully, KEpPaTUHMU3ATIUSAHU MEUEpIAlIMIIY  SUUIMFIIAHUIIHA KaMaluim
Owian OofnuK. OnuuepmMuc opkaiu mnpenapaTHUHT 10% xamporu VYTaau, UIYHUHT Y4YyH
pe3opOTUB TabcHp puUBOXIaHMakau. KYNpok akHeHW pgaBonaniia KyJUIaHUJIAAd. AKHEHH
puBOkIaHuImUaAa Propioni bacterium acnes xaTHamMIIUHK WHOOATra ONMMO PETUHOUIAPHH
KYIPOK aHTHOMOTUKIAP(TETPUUKINH, JSPUTPOMULIMH) OwiaH Ouprajuvkaa KYyJUIaHWJIaIH.
TpeTnHOMHHU MaxXaJUIU A KyJUTamaa HOXYIII TabCUP cudaruma MaxaJUIun
STUTUFTIAHUTI(KU3apUII ), TEPUHUHT KypHUIIHY Ba HIYPIAMIAIIN Ky3aTUIaaH.

Cuctemanu TabCHp KypcaTUIl YYyH TPETUHOMHHHUHI BECAHOW]I NpenapaTd MaBXKY..
AxHEHUn OFUp Keuuia pe3opOTUB TabCUPIIU peTuHouIap, allHUKCa
HM30TPETUOHUH(POAKKYTOH) Oepwiraan. Y &r Oe3nmapuHu (QYHKCUSICHHH TYXTaaud Ba yiap
XaXMUHM Kamauthpaau. lIpemapat mebla — WYaK TpaKTUIAH SXIIW CypWiagud. buosoruk
Va3namrupunuin gapaxacu -20%. FOxkopu mapakana KoH 3apao0u OKCHUTapu OWIaH OOFJIaHaIH.
tyf 10-20c. XKurapna merabonuTiap Ba KOHBIOTaTiIap XOocwia Oymamu. M3oTpeTHOHHMH Ba
VHUHT TapHYATaHUIIA MaxXxCyJlOoTiapH XKUrap Ba Oydpak opkainu axpananud. M30TpeTHOHMHHU
nawiaan. Maxamiui Kyjaaragja y camapacus.

bup xatop HOXyII TabCUPIAPHU F03ara KEJITUPAIu:IIWUIMK KaBaTiap Ba TEPUHU KypHUIIU
(mry >KymmnagaH KY3HHHT XaMm), KUYWIIWIL, aJOTNelus, MHOITHS, apTpajrus Ba Oorkaap.
OKCTpeMeHTa HW30TPETHOHWH Ba KyNTMHA OOIIKA PETHHOWIJIAD TEpaTOreH TabCHP
kypcaranunap. Iy cabaGpgan Tyrum €mmmaru aémuapra mnpenapaTHH TaBCHUS ATHINIAH aBBa
XOMUJIAZI0P AMACTUKIAPUHYN aHUK OWiuiI 3apyp.byHaan Tamkapu naBojaniHu 6onuiamaan 1 o
aBBaJI, JJaBOJIAIIHU OYTYH JaBpHja Ba YHU TyraTtraHjaf 2 oil keiinHrada kontparnenuusau 100%
TabMHHJIANI 3apyp. PETMHONHM CUHTETUK apoMaTUK XOCUJajapura >3TPEeTHHAT(TUTa30H)
MaHCyOnup. Y OBKaT Xa3M KWIMII TPaKTHAAH SIXIIH CcYypuiaaau. BUONOTMK V3mamTupuiniil
napaxacu -50%. Acocuil xoccanapu Oyitndya npenapaTt u3oTpeTuHuHra yxmaii. KOkopu

1 o .
ANnMeHTap rHIepBUTAMUHO3 OYJIMIIN MyMKHH (MacajaH: KaTTa MUKJIOpJa BHUTaMHUH A TyITaH OK alWK, KHUT, TIOJICHB
YKATAPHHU TAHOBYJI KMJITAH/IA)
2
Cysixmapau 1udy3 KaTHHIANIHIIN.
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munopuinkka sra. Opranuszmaa y30K myaaar (2-3 Hnnraqa) yuutaau6 konaau. f ~100 KYH.
OpraHu3M/Ia STPEeTHOHATIAH (a0l METABOIUT AUTPETHH ( tl; ~2 KyH) XOCHJI 6ynazu/1 AMMoO y
scTepuduKanusIanuO KaiTagaH STpeTUHATTA ailflaHa/IH. I/ISOTpeTI/IOHI/IHFa Kaparasja KympoK
aJIOTeIHsl, TEPUHU UTYPIIANITHUINH, )KUTap QYHKUUATAPUHUA OY3UJIUINN, TUIIEPIUTHAICMUSHH
103ara KeJITHPaAH; SHT TaXJIMKaIUd HOXYII TabCUPH Oy TEPATOTCHIIMK XOCCacH OMIaH OOFIIHK.

Perunoumiapra Oynran Ku3uKdIl —HadakaT ylIapHU JEpPMATOJIOTMK  aMaluéruaa
MyBo(ddakusaT OwiaH KyJjaHulid OwinaH OOFiIuK. By Trypyx mpenapariapuHu Xap-Xuil ycma
XaCTANMMKJIAPUHU JTAaBOJIAII Ba OJIUHU OJNHMINJA XaM MCTHUKOOJUIUTH SKAHIUTH KypcaTtuiral. by
TEpU pakd Ba pak OJIM XOJATIApH, KYNIWHAa remMoOJacTo3nap, Xamja O0ab3u CaJIMOKIU
ycmanapra TerunuIuanp. AMMO PETHHOWULIAPHUHT OllacToManapra Kapiu (GaojuuTd KEHT
MaKOM/Jla CUHYHUKJIA0 TaJAKUKOT YTKazulHU Tanad 3tagu. Camapagopiauru oKkopu Ba Oe3apap
SIHTH PETUHOWJIAPHY U3J1a0 TOMUII TABOM 3TMOKJIA.

Buntamun Drypyxura sprokansuudepon (ButamuaD;) Ba xosnekanbiudepon (Bunramun
D3) xupagu. Buramun D xatTa Mukmopaa TyHel (OKyHJap owjacura MaHCcy0 WMPUK WUPTKUAY
0aJluK), Tpecka, nanTtyc (kamobosaa OanuFUHUHT OUp TypH) skurapu eruna Oynaau. Curup cytu Ba
TyxyM capurd Mybragun D — Butamun d¢aommurura sra. Butamun D, Ba D3 Ttabuunit
npoBUTAMUHIApra dsra. D, BuTamMuH Y4yH Oy YCHMIMKIAp CTEpUHHUra MaHcyO Oynran
sprocrepuH, D3 — BUTAMHUH y4yH KOHHUBOpJIAP TYKUMIIApHUIA, 1Ty )KyMJIaJlaH Tepuaa Oyinaauran
7-neruapoxosiectepu. DoTonsmepusanus Typailiu MPOBUTAMUHIIAD TETHILIM BUTAMUHIApPTa
aimananu. XKymnaaan yapTpauoiieT HypJiapu TabCUpHIa Tepuaa 7 — AETHIPOXO0JIeCTepUHIAH
ButamuH D3 xocun 6ynanu.

D rpyxu BUTaMHHJIapU MIPOTOpPMOHJIap OYIu0, ynapaan ropMoHiIapra Maucyo o6ynran daoin
MeTabonuTiap Xocuil Oynaau. XojeKaabUU(PEpOIHUHI OJaM OpraHu3MuAa MeTaboIU3MU
Kylaaru 6ocKuuiapiad noopar:

7 — IeruApoxoaecTeprH
mepuda (yabTpaduosieT Hypjap TabCUPHIA)

Xosekanbiuudepona (Buramun D3)

l acuzapoa
Kansuudepoa
(25-ruapoxcu BuTaMuH D3)

— oyupakoa ~

Cexanbundenuo Kaabsuurpuoa
(24,25 — nuruapoxcuBuTamuu D3) (1,25 — rugpoxkcuBuTaMuH Dj3)

! AuprTpers (HEOTHIa30H) JOPH TIPENapaTi KYPHHHIILIA U6 YHKAPHIAA.
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XonekanbU(pEepoJHUHT 3Hr (aoa MeToOanuTH, Y3 Xoccaidapu Oyilmya TOpMOH O¥yirax
KaJIBLIUTPUON (pOKaIbTpoJ) xucobnananu. Y Xyxkaiipa muuaaru cnenuduk (y3ura xoc) Oyiaran
peuenrtopiap OunaH OoflaHagu Ba KYNTHMHATYKUMalapja KaJIbIIUH  aJMallluHyBUHHU
oomkapaau. Kaneuudeanon, xonekanbiudepoTHUHT UPKYISIUAIATA aCOCUM METaOOTUTHIAUD.
Anb(akaiabIiI0a X0JeKaIbIIU(PEPOTHUHT CUHTETUK aHajoruaup. JKurapaa y KaJabIUTpHOJTA
aitnanaayn. KanbIUTPHOIHUHT CHHTETHK aHAJOTH KaJbIUIOTPHON (TICOPKYTaH) MpenapaTUaup.
VeuMmukaapaa  3procTepoiioHn  XOCHI OYIyBUM 3pOTKadbIU(epon OpraHM3Mra TyIray
xonekanpiudeponra xoc 6yaran Mmetadoausm 6ockuuiapuau 6ocud yraaun. Butamun D rypyx
MOJIQTapHH MOIJA AIMAIIMHYBHra TabCHPH Xap-XWiI Oyiub, acocan kamsmmii (Ca °%) Ba
docdar(HPO,” )merabonusMuna HaMo&H Oymamd. Buramunr D HUHT acocHil TabCHpHAAH OUPH
(0y rypyxHuHT (Qaos OupUKMaIapy XaMm Hazapja TyTHWIMOKIA)IIYHIaH HOOpaTKH, Yy HWYaK
SMUTENNICH YTKa3yBUAHIWTHHU Kanblid Ba (ochaT ydyH OmMpaad Ba KOHJA yJIapHHHT
KepaKJIi KOHIICHTPAIUsICH TabMHUHJIAHAIW. ByHnaH Tamkapu BUTaMUH D CysK TYKWUMaCHHHHT
MUHEpATU3aIUsICUHN OOMIKapa . YHHUHT €TUIIMACIUTHA PaXUT, OCTCOMAISIIIHS Ba OCTEOTIOPO3
puBoxmananu. llly Owman Oup karopna BUTaMMH D HazopaTu OCTHIA KaJIBIUWHUHT CYSK
TYKUMacuIaH MOOWIM3aIus >kapaéHu XaM Typaad, Oy YHHHT YCHIIW y4yH ONTHMAaJ IIapOUT
SPATUI YIYH XaM JIO3UM.

bab3u éraa 5pyBYaH BUTAMUHJIAP BA YJIAPHUHI AHAJIOIJIAPDMHUHT
KUMEBUM TY3HIMLLIAPH

CH; CH3 ?Ha /CH3
CH— CH=—CH—CH—HC proxamudepon
CH, ™~
/C‘L CHs
e CH
HO cH™
o
\\\\C o ik
HO | | | | Toxodepon aneratu
(CH4)5—CH—{CH ;)3 —CH—{CH,);—CH—CH4
HsC 0
CH, CH
)
CH4
CH3 CH, CH, CH, DUTOMEHAIMOH
CH,—CH=C—(CHy)3——CH——(CH,)3——CH——(CH,);——CH—CH;
o

"Mem6pananapa kan6uurpronra (D-ropMoHra) pelenTiap MaBKy/UTHTH TYFPHCHIA MabIyMOT GOp.

24



CH4
*3H,0 Buxkacon

SI:ISNE.

o

docdarnapHu opraHu3MJia KEpakid KOHIICHTPAIMSCHHM TabMHUHJIAIAAa BUTAaMUH D HUHT
yinapHu OyWpak HaWyanapuma peabcopOuusacuHu (KaidTa CYPUIUINU) OIIUPUIIA MablIyM
axamustra sragup. Kanbumit Ba dochar anmammnysu HadaxaT ButamuH D Ounan, Oanku
napaTrapMoH Ba THPOKJIbLIUTOHUH OWJIaH XaM OOUIKapUIIa/Iu.

Kanpruit  anMammHyBura TabCUp OTHINJIAH TallKapd, XoJeKaabludepos Ba YHHUHT
MeTaboIuTIapu TepU KEPaTUHOWJIAPUHU TOpoiaudepanusCcCuHd  TOpMoO3jiaiiaun Ba  ynap
nudepeHI0BKacCuHU (haoslalITHPAIH.

Butamun D Hu Oonanapaa eTUIIMOBUMJIMTHM — PaXWUTHH  PUBOXKJIAHUIIUTA o0
KeJaau(CysKIapHUH OXaKJIaHUIIK Oy3uiiaid, YMypTKa MOFOHACHHUHT Ba KYKpaK KadacHUHUHT
nedopMalMsUTaHUII MYMKHUH, KYNHUHYA OEKJap), KUMIIAMKO KOJaau, TUIUIAPHUHT YUKHUIIU
KEeUMKaau, MyIIaKJIapHU TUIIOTOHUSACH Ky3aTHIau, OOJJAHUHT YMYMUM PUBOKIIAHUIITN OKCAMIH.
Karra émparunapia rumnoBUTaMHHO3 OCTEOMANISIUS Ba OCTEONOPO3 PUBOMIAHMIINIA OJIUO
KEJIUIITA MyMKHH.

Butamun D wHrmuka wyakna cypunanu. Jlumda Ttapkubuma sxurapra Ba YMYMHH KOH
avinanumura Tymanad. Kon 3apgobuma xap-xuia ap3ojapra YHUHT TPAHCIIOPTUHU TabMUHJIOBYHU
o-r100ynuH Ounan OornaHaau. Butamun D cysiknap, €F TYKUMacH, >KUrap, MHrMYKa WYak
MIWUIHK KaBaTHaa Ba OOmIKa TYKuManapja naenosianaad. Buramun D Ba yHUHT anMammHyBHaa
XOCUJI OyJIraH MaxcCyJIOT acocaH MYak, KaMpoK Oydpak opkaiu axkpanaau. Takumiail >KOU3Ku
BuTaMuH D Hu go3acu omupud mobopwiranga YTkup €ku cypyHKanu 3axapianum (D-
TUINEPBUTAMUHO3) PUBOXKJIAHUIIIN MYMKHUH. Y CYSKIApHU MaTOJOTHUK JEeMUHEpalIu3aiuscu Ba
Oylipak, TOMHUpJIap, IOpaK, YIKa, HUaKaa KaJIbIIUHHU TYTIAaHUIIIaH nbopat 0ynanu. by terumnuium
ab30 (QYHKIUSCUHHM Oy3WIHMINK OWJaH Ke4aJu Ba YiauMra o0 KeNWIIM MYMKHH. (MacajaH
Oylipak €TUIIMOBUMIUTH Ba 1y cababnu ypemusigan). MHC xam ceswnapnu napaxkana 3uEH
Kypaau. YHHUHT Oeirujapu >kKylda Typiau: OVyIIamraHiuKk Ba YyWKyYaHJIUKIAH TOPTHO, TO
Oe30BTalaHMIll Ba TpuiMmraya Oymaau. D — rumepBUTAMUHO3HM JaBOJIalll BUTaMHH D HH
KYJUIAIIHA TYXTaTUII Ba KapTUKOCTEPOUIJIAp, BUTAMUH E, MarHuii Ba KajabUMH MperapaTiapu,
aCKOpOMH KHCJIOTACH, PETUHOJ, THAMHUH KYJIIagaH noopart 0yiaam.

Tabobar amanmuéTrmaa 3prokaabiudepos, KaTbIUTPHO, adb(aKaablinIoiI, xoneKanLuH(beponz,
Kanpidennon Kymnanwianau. banuk moitn xam D ButamuH daoimuimra sra. Yoy npenapaTHu
aCOCaH PaxXWTHU JIaBOJAIl Ba OJAWMHU OJIMIN YUyH KYJUIaHWIAIW. byHIaH Tamkapu yinapHU CysiK
cucTeMacuHUHT(ocTeoaucTpodusiiap) 6ab3u XacTAIUKIAPUIA, KAPPOXIUKIA — CYSIK KaJOFUHU
XOCHJI OYJNMIIMHU TE3JIaTUILl Y4YyH, KaJKOHCUMOH O€3u OJIIM ETUIIMOBYWIWIHIA, TEPU Ba
IIWJUIMK KaBaTIaApHUHT “OypHua’ XacTaauruia, KalbLIUIOTPHOI (IICOPKYTaH) Icopraszia cyprma
KYpUHUININAA Maxanuil Kywianunaaun. Butamua D3 HuHr daon merabonuTiapu Kyaa KEHT
TapKajraH OCTEOMOPO3HM JABOJIAIIA KYyJUIall KaTra JTHOOpP KO30HAW. YMIOYy XacTalluK
CYSAKJIADHUHT MYPTJIAMUIIN Tyhalian yIapHUHT CHUHUII DSXTUMOJWHHA OPTHUIINAA HAMOEH
o6ynaan. OCTeONmOPO3HUHT KeTMO YUKHII cababiapy Typiau TyMaH.

! CyHKJ'IapHI/I OMIIaTUI rpeKYagaH — OCTCOH — CYHIK, malakos — TOMIIIOK.
2 Buranron npenaparu uniad HUKApUIMOKAA.
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By sHI0KpHH Ba HacJIUi OMHJIIApP, OBKAT MAXCYJIOTIApUIA KAJIbLMA Ty3JIapUHUHT KaM OYIInIIy,
BUTaMUH D HUHI €TUIIMACIUIY KaMXapaKaTJIMK Ba OolKanap Ty(ailiin puBOAKIaHUILIN MYMKHH.
OcTeonopo3 KUHCUH TapMOHJap HILIA0 YHKAPWIMILMHUA KamMalumu Tydailinu ailHuKca
Kekcanapza (Kympok aiémiapa) xyaa Kyn yapauu.

Buramun E (Toxodeporn®) Tokodepon rypyxura MaHcy0, GHOTOTHK XOccanapy Oyitida yxmans
Oynran Oup Katop OMpUKMANTApHU KamiIalITApaaAu. 7 Ta TOKO(GEpOl, YIApHUHT U30MEpPIIapH Ba
CUHTETHK Xocujanapu mabiyM. O3yka MaxcyinoTiapuaa o-, B-,y- Tokodepomiap yupaiau. o-
TOKO(DEepo 2HT Gaouaup.

Tabuit a-trokodepon D — kodurypanusira sra, CUHTETUTH 3Ca O-TOKOPEPOIHUHT  TYIUK
patematuaup (DL-o-tokodeposn). Buramun E gespaum Gapua oBKaT Maxcyjoriapuaa 0op,
allHuKca YCUMJIMK MoWnapuna kyn Oynaau. Butamun E HuUHT Monna ajamamvHyBHAA TYyTraH
YPHU KEpakiinya aHUK dMac.

Buramun E  okcuananum xapa€HuHU OOIIKapHIla KaTHaIaaM 1e0 xucoOsaHaau. YHUHT
acocuil QyHKUANTApUAaH OUPUHU AHTHOKCUAAHTIMK Tabcupura Oornamrad. KymiagaH y
TYHUMHMAarad €r KUCJIOTaTapHUHT OKCUJIAHUIIUHU TYXTAaTUO, YJIAPHUHT MEPEKUCIAPUHUXOCHII
OynuimMra TYCKMHIUK Kuiaau aed Ounumanu. by arepockiepo3Hy pUBOKIAHUIINAA aXaMUSITIa
Ara, YyHKH yJiap MPOCTAIMKIMHCUHTETa3a (HaoJNIMIMHU KECKUH cycathupaau. byHnan Tamkapu
ButamuH E, Xyxaiipa Haac onummra Tabcup 3Tca Kepax.

Meba HuaK TPaKTUIAH OBKAT TAPKUOUIArY BUTAMUH E HUHTI TAXMUHAH ApMU cypunaau. Eraa
SPYBYM BUTAMHUH OYJITaHIMTUJAH YHUHT a0copOuMscH Y4yH capo KUCIOTaJapHUHT OYIUIIN
tana® stunanud. ABBan BUTamMuH E numdara , cyHrpa ymyMuil KOH ailaHuinra Tymaad. Y
runodus, ypyFaoH, Oyiipak ycTu 0e3u Ba Oomika ab3ojapiaa aenonaHaau. Butamud E Ba yHUHT
Y3rapuiil MaxcyJaoTIIapH >KUrap Ba Oylpak OpKaau akpaiajiu.

Buramun E eTHIMOBYMIIMTMHUHT OeNruiiapy oAamja HIIOHAPIM Japakajla aHWKJIaHMaras.
Kynruna sxoHuBopiapaa BHUTaMUH E eTummaciauruaa spkakiapia ypYyFAOHJIAPHHUHT TYJIUK
aTpodusacH Japa)kacurayda KapoxaTilaHUIIU, YPFOUMIapuaa 3ca XOMIIJIAa Ba UYJIOUIHU CYPHINO
KEeTUIIM HaTWXKacuja y3 — Y3uaaH ro3ara KeiayBuMm aboptra onubd kemamu. byHpman Tamkapu
’KOHOBOpJIapJa CKeJIeT MYyIIaKjIapu Ba MHUOKApJIHU KyWIH Japakajaa AUCTPOPUSCU Ky3aTHIIAIH.
Kankoncumon 6e3, xurap Ba MHC ToMoHumaH xaMm Yy3rapunuiap Oynumm MyMKuH. TaGobar
amanuétuna BuTamMuH E Hu  (Tokodepon ameraTHUHr EFgaru  OpUTMACH, BHUTAMUH
KOHIIEHTPATH)y3 — Y3UJaH PUBOXKIAHYBYH abopTiap, MylIakiap AUCTPOQPUSCH, CTCHOKAPIHUS,
nepudeprK TOMUPIAPHH JKapOXATIAHUIIHM, PEBMATU3M, apTpUTIAp KIMMakcaa Kymnamaan. E
TUIEPBUTAMUHO3U MabJIyM dMac.

AnTHTEMOpparuk xoccara sra Oynran (KoH uBHIIHM omupaawiap) K rypyxu Butamunmapu
xaMm €F/a dpyBUYM BHUTAMHUHIAp XucoOiaHamu. Ynapra tabuwmii ButamuH K (pumnoxuHoH) Ba
KaMpoK ¢aoymukra sra Oynran ButamuH K, (MeHaxuHOH) kupaau. CyBiaa 3pyBYM CHUHTETHUK
Ipernapar BUKacoJ BUTaMuH K ra yxmam xoccajiapura 3ra, y aHda KeHI' KyJlamaa KyJUTaHWIaau,
yyHkH BuTamuH K ynpTpaduonet Hypiaapu Ba UIIKOpIIap TabCUPU/IA TapUaIaHaIH.

Buramun K xyn mMukmopna yeummummkiapaa (MCMalok, KapaMm, KOBOK Ka Oomrkanap) Oyimamw,
KOHUBOPJIAp MaxcyioTwiapu nuuaa ButaBuH K manOau 0Ynmo6 sxurap xucoOsaHaau. YHU WYFOH
MYaK MUKPOOPraHU3MJIapU XaM jKaJajl CUHTE3Iaiauap.

Buramun K kxurapma npoTpoMOWH, TPOKOHBEPTHH Ba KyNTWHA OOMIKA KOH WBHII
OMUWJJIADUHHUHT CHUHTE3Ura parOaTiaHTUPYBUYM TabcUp Kypcataau. bynnan tamkapu y ATO,
KpeatuHodocdart, Oup-Kanda hepMeHTIIap CHHTE3UTA WKOOUN TabCUP KypcaTaau.

¥ I'pexuanan tokos — Hacu, phero- S1TMOK.
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Buramun K HM eTurmmoBYMIIMruia KOHAA MPOTPOMOMH KOH MBUUIMHUHI OOIIKAa OMWILIApU
MUKJIOpHU KaMasiii Ba Oy TYKUManapja KOH KETULI, TeMOpparuk AUATE3HUHI PUBOKJIAHUIIUAA
HOMOEH Oynaau. K — runoButaMuHo3u Kynpok ButaMuH K HU cypunniny Oy3uiuIInaan sxurap,
MYaK MATOJIOTUJIApH KeNuO 4uKagu. Lraa spyBun BUTaMuH K HpenapaTiapHHUHT CYPHIULIN
cadppo KUCIOTATaApUHUHI KaTHAIIMIIM Taka3o Kuinaau. Muakpgan ymap numdara KeiiuH KoHra
TyLIaauIap.

CyBna spyBun ButamuH K ¢aonnurura sra 6ynran npenapatiap (Macanad BUKacoi) OeBocuTa
KoHra cypunagu. Opranuzmga ButamuH K 1yauk  mertabonu3mra  yuypaam. YHUHT
MeTabonuTiapu cappo Ba mnemoO OwnaH axpanagu. Buramun K rypyx npenapartiapuHu
reMOCTaTUK BOCHUTaap cudatuga TUNONPOTPOMOMHEMHUS OujiaH OOFJIMK KOH KETHIl Ba
reMopparuk auaresnapaa  KyJUIaHWIaAu.  YJApHU  YaKAJIOKJIApPHUHI  IFeMOpparuk
XacTaJuru,renaTuTiap, >Kurap UUppo3u, CypyHKalIu Auapesi, Mebaa Ba 12 — 0apMOK Huak sipa
XaCTJINTH, MabIyM KypcaTMmayiap Oyiinua omepanusra taépiamiia Ba omnepanusjgaH KeWHHTH
naBpaa, OadaloHAaH KOH KeTraHja KyJulaiira KypcaTmanapOepuiaau. YJIapHUHT TabCUpU OUp
Heya coaTAaH KeinH Oomnwtanagu. duromenaguon (ButamuH Kj) OuimBOocuTa TabCcUp 3TYBUYU

AHTUKOTYIIAHTIIAD HCOAUKYMAPUH,

dbenmH

Ba OOIIKaJapHU AaHTOTOHUCTH cudaTuaa

KSJfJIJIaHI/IH_II/I MYMKI/IH.HpeHapaTHI/I OHTCPAJI Ba HIAPCHTCPAJI KUPUTHUIIAIU.

IIpenapatiap

Homu

TeparneBTuK 103a, KUPUTHLL UYIIN

Yukapuin maxkimm

2

3

CyBaa 3pyBYH BUTAMHMHJIAPD

Tuamun 6pomua

Nunira 0.00258-0.0129 r, mymak

0.00258 r nu Taba. Ba gpaxkenap,

Thiamini pnuanra 0,30-0,06 r. 0,00645 Ba 0,0129 r 1 Tadi1. 3% Ba
bromidum 6% spuT™MangaH 1My Iu ammysanap.
PubodnapuH - Wywumra 0,005-0,01 0,002 r u Tab. npaxkenap Ba
Riboflavinum couma, 0,005 Ba 0,001r 1u
TabJeTKazap
Hukorun WNyumra 0,02-0,051; mymak 0,05 nu tabn. Ba couma. Hatpuit
KHCJIOTACH - nunra(Hatpuiinu Ty3u)0,01; HukotuHaTHUHT 0,17% sputmacu 1

Acidumnicotinicum

tomupra (Harpuitiau Ty3u) 0.05r.

MJI TyTTaH amnyJajap(HUKOTHH
kuciortacuHuHr 0,1% sputmacura
MOC KeJaJu)

Huxkorunamup -
Nikotinamidum

WNyumra 0,02-0,11; Tepu ocrtura,

mytrak Ba Tomup nuura 0,01-0,05r.

0,005:; 0,015 Ba 0,025r 11 couma Ba
Tabun.; 1% spurmanan 1 mu TyTran
amiynanap Ba 2.5% sputMmazian

2 MJI TyTTaH aMIryJiajiap

Kanprmii Wuumra 0,1-0,2r; Tepu octura, 0,1t 1u couma; Ta6a. 20%
MMaHTOTEHAT - mymiak Ba Tomup uunra 0,2-0,4r; spUTMaZaH 2 MJI TyTraH
Calcii pantothenas | cuptra 5% spur™ma Ba cypTma. ammyJanap.
[Tupunoxcun WNuumira, Tepu octura, MyIiak Ba 0,002; 0,005 Ba 0,01r gaH couma;
TUIPOXITIOPHU] - tomup uumra 0,025 — 0,05t naH. Tadn.; 1 % Ba 5% sputmanan 1 mn
Pyridoxini TyTTaH aMITyJajap.

hidrochloridum

domeB kucioracu
Acidum folicum

HNuwnra 0,051

0,01r man couma, TabiaeTKamap

[{nanoxoOanamMuH
Cyanocobalaminum

Tepu octura , MyIlIak Ba TOMUP
nuyura 0,0001-0,0005r.

0,003%, 0,01%, 0,02%, Ba 0,05%
SpUTMAJIapjad | mu TyTrad ami
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ITanramat kaapnum
Calcii pangamas

HWNywnmra 0,5-0,1r.

0,05t nan mapna OuaaH KOIJIaHTaH
TabieTKanap

AckopOuH
KHucjoracu-
Acidum
ascorbinum

WNuwnmra 0,05-0,1r; mymiak Ba
TOMHP WYUTa (HATPUILIH Ty3U
kypunumuaa) 0,05-0,15r.

0,05r nan couma; apaxe 0,025;
0,058a 0,1r nau TabGnetkanap. 5%
Ba 10% sputmanap 1 Ba 2 mi
TYTTraH amIyiaiap.

Pytun — Rutinum

HMuumra 0,02-0,05

0,02 r nan couma Ba TabieTkanap.

Efﬂa IPYBYHM BUTAMMHJIAP

Petnnoun arerat-
Retinoli acetas

WNuumira Ba Mymak uuura oup
kyHza 33.000 — 100.000 Xb

3.300 Xb mpaxe; KOOUKIH
tabnetkanapaa 33.000 Xb; 3.44% ,
6,88% Ba 8,6% Ernu spurmanapaa
wuni yayH (1M ga 100.000;
200.000 Ba 250.000 Xb tyTamgm) ;
Kancynanapaa 0,2 r 0.86% éxu
5.68% sputma (5.000 €xu
33.000XB), €xu 0,5 r 6.88% spurma
(100.000XB); Moiinu spuT™Manapu
MYIIIaK HYHUTa I000PHUIIT YUYH
ammynanapaa, 1ma ga 225.000,
50.000 Ba 100.000 XBb;

Tpecka 6anuk éru-
Oleum jecoris Aselli

Nuwniara 15mn

®nakonnapaa 150 Ba 200 M gan

Oprokansiudepor-
Ergocalciferolum

Nuunmra cytkacura 10.000,
100.000 Xb

Hpaxena 500 Xb; érnu sput™maniap
0.0625%, 0.125% Ba 0.5% (1M na
25.000, 50.000 Ba 200.000 XBb) ;
0.5% nu cnimptam sputma (1Mt na
200.000 XBb)

Toxodepon anerat-
Tocopheroli acetas

0.15r

Nura Ba mymak nuura 0.015 —

®dmakonnapnaa 10;20;25 Ba 50mn
5%, 10% Ba 30% Ernu s3puT™Manap
(nara KaOyJ1 KWW YIYH).
Kancynanapaa 0.1 Ba 0.2 mu 50%
spuTMa (M4ura Kabys KWJIHII YIYH);
Amnynanapaa 1mia 5% , 10% Ba
30% €rnu spuTManap (MyIlak nuura
1000pHIIT YUYH)

Buxkacoi — Vicasolum

0.01Ir.

Nura 0.015r; mymak naura -

Kykyn; Tabnerkanapma 0.015r;
Amnynanapaa 1mi 1% sputMma.
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MYCTAKHWJI TAUEPJIAII YUYH CABOJLJIAP

1) ButamuHIapHUHT (PU3HONIOTMK aXaMUSATH Ba YJIAPHUHT MOJIIa aIMalllMHYBUA TYTTaH YPHHU.
2) ButamuHnapHuHT (papMakoJIOrMK XOoccalapy Ba TACHU(H.

3) Buramunnap OunaH gaBoJiall KouaaJlapu.

4) ButaMHHJIapHH KYJUIallra KypcarMmanap.

5) I'unepBuTaMHHO3IAp Ba yJIapHU OapTapad STHILL.

6) CyBza 3pyBUM BUTAMUHJIAPHU KYJIIaIIra Kypcarmaniap.

7) Erna spyBun BUTaMMHJIApHU KYIUIaIlra KypcarManap.

8) ButamMuHiap eTUIIMOBYMIIMTUATA OJIMO KETyBUM XoJaTiap.

9) Heps Tonanapu xactanukiapuia KyJUJIaHWIYBUM BUTAMUHIIAP.

10) Tepu xactanukiaapuaa KyUIaHyBYM BUTaMUHIIAP.

11) Cun Ba napKUHCOHU3M XacTAIUTUAA KYJUITAHYBYM BUTAMUHIIAP.

12) Kon xocun Oynuimga KaTHaUIyB4d BUTAMUHIIAP.

13) Tomupnap yTka3yBUaHIUTUIa TAbCUP KUITYBYM BUTAMUHIIAP.

14) Kon uBumu cycaummyaa KylaHWIaAurad BUTAMUHIIAP.

15)OdTonmanorust xactanukiapuaa KyJulaHyBYM BUTAMUHIIAP.

16) Muiik kacayuurua KyJijaHyBYM BUTAMUHIIAP.

17) FOpak-Tomup Xactaaukiapuaa KyJUIaHyBUd BUTAMUHIIAP.

18) AnTrbakTepuan XMMHUOTEpaIus acopaTuHu OapTapad 3Tl KYJIJIaHyBYH BUTAMUHIIAD.
19) AntnokcuaanT cudaTtuaa Ba OSMyIITIUKHI OJANHH OJUIIA KYJUIAHYBUM BUTAMHUHIIAP.

Basusitiu macaaajnap
1. [MonuknuHMKara y4yra y30kK cadapaad KalTran JeHTU34l MypOKaT KWW, Y JTapHUHT
IMIMKOSITIIApU YUKYUYaHIUK, 0edapKIuK, Ky3/Iapuaa KHYuIra yxXiamn aromMaTiiap 60opiury,
TepHUaa KUUMIL. YIJIAPHUHT UKKUTACUHH 03 TEPUCH KU3apraH, Kypullrad, OVilHM Ba KyKparuaa
KU3WI JOFap OOpJUTH aHUKJIaHTaH. JIeHru3uriIapHUHT cy3Iapura Kypa yjaap y30K BaKT Oanuk
MaxCyJoTIapH Iy KyMJiaZaH Tpecka OaTuFUHUHT KUTAPUHU UCTEMOJI KHJITaHIap.
Capoui: Y0y Genrunapau kenub yukuin cabadunu kypcartunr. Kangai €pnam gopanapu
KYJITaHWIaau ?
2. 18-émmn 6ebMOp HIAOKPUHOJIOTHS OYIMMHUTa KYHTHII aiHaIll, 001l OFPUFH , YUKYHUHT
Oy3WINIIN, YMYMUN XOJICU3IIUK, )KU33aKIINK KaOu MIMKOSATIap OuiiaHn MypoxkaT Kuirad. Konnna
KaJIIIUHA MUKJIOPH OMITAHIUTH, TYKHMalIapa KajallMHO3 MaBXyIJINTH aHuK1aHrad. Kacammmk
aHaAMHE3HJIaH MabJIyM Oyiuinda 0€bMOpP OCTEOMOPO3 XaCTATUTHIAH JTaBOJIaHTaH.
CagsoJ:Kaiicu npenapat 6miian qaBoanran? JlaBosaniHu OeNTHIaHT.
3. “J1” mopu-mapMOH IMpenapaTHHU Y30K BaKT KaOyil KWIUO IopraH KHYUK Emaara 0osaaa
TycaTIaH KaJITHpall OOILIaHIH.
Capou: by kantupamn kenu0d YuKUIIHHUHT cababu HuMana? by xomarna 3yiuk Omrad Epram
Oepuill y4yH HUMa KWJIUII Kepak?
4. CypyHkanu 3po3u( racTput OujiaH oFpuran 0epMopra AapMoH-aopu oepunau. Jlapmon-
JOPUHUHT KOOI TabCUPUHU Ce3raH O0ebMop MHPOKOp Oy TOPUHU TYXTATUIITHU OYIOypTaHHUTa
Kapamail JOpuHHU KaOyn KuiiaBepau. BakT yTuiu Ounan 6epMopaa yHKydaHIIvK, anaTus, 103
TUTNIEPUMMSICH, KEHMHYAIUK TePU KYIUO TYIIUIIH, SK3€Ma, BAKTU-BAKTH OWJIaH KA KUJIHIIL,
AKuUrap/ia YKTUH-YKTUH OFPUK OOILIJIaH/IH.
CasoJ: bebmop Kanaail npenapat KaOyn Kuiarad? JJOpuHUHT HOXKYS Tabcupura cabad Huma?
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5. bepmop cToMaronorra TUIMAAru OFpUK Ba CHHTOMULIMH 3MYJICHICH XaM TabCUP 3TMara,
Y30K JJaBOM 3TTaH Ofu3, OypyH aTpoduaaru Tepu EpUIHILIAIAH ITUKOAT KAJIaaH.

CagoJ: [lIudoxop napmMoH nopu npenapatu TalWHIARAM, Y KaHJal npenapar 3au?

6. Tepu BoJkaHyacura yuparad 0ebMopra J1aBojall KOMIUIEKCHIA TapMOH JIOpH MpenapaTu
TaliuHnanau. J{aBonam sxmm camapa Oepau, JeKMH HaBOaTJaru TeKIHUpyBAa Nemood a ruaauH
LAJIAHAPIIAPU, OKCUIL, JICUKOLUTIIAp, KOHAA KAILMUNA MUKIOPUHHUHT KYIaUIIU aHUKIAHIU.
CasoJ: bebsmopra Kaiicu npenapat Taiimniaanran 3au? Kacamiuk acoparnapura ca6ad auma? ¥y
acopatjiapHu UYKOTHUII Y9yH OebMOpra HuMa Oepuil kepak?

7. bebmop mm@okopra yakkagaru KaTTUK OFPHUK, FOKOPH Ba MACKH >KaryiapAaru orpukiap, 0y
OFpUKJIapra OFpUK KOJIIUPYBYM BOCUTAJIAP TABCHUP ATMAraHIUIH K03aCUAaH MYypPOKaT KUJIIH.
udokop yunamuu HepB SJUTUFIAHUIIM 1€0 TalIXUC KYS/I4 Ba yuTa JapMOH JOpHU MpenapaTuHu
TaiiuHnaiau. bebMop Y3UHU XK XUC 3Ta OOILIAH, JIEKUH T€3 opaja KH41uMa, TEpUHUHT
KU3apuIy, OypyH MIWUIMK O0e3napu (HaoausTi Kydaluiiy, Ky31aH €11 OKUIIU, OOl OFpUFd
nao 6ynanau.

Cagou: bepmopra kanpaaii npenapatiap oyropuiaras 3au? Acopatiap yukuiura cabad Huma?
Bbynra xapiu kanaait npenapat Ka0dya KUiaui kepak?

A-T" cyBaa 3pyBYM BUTAMHUH NpPeNapaTHHA AHUKJIAHT.

TaMHUH
npegapaTiiapu
A b B r
Acocuit
TaBcUpU
Butamunnap
€TUIIMACJIUTUTa Heps cucremacu Kon xocun bupuktupysun Heps
KyJla Ce3TUp Oy, acad TYKUMa cucreMacu
OynTa” TYKuManap cUcCTEeMacHu
JKapa€Hnap €ku
cucTemanap.
OU3N0JIOTUK o-keTokucinoranapuu | Hykineun Oxcuuianunn — AMUHOKHUCIOTAIapHU
byHKIMIIapU JNEKOPOOKCWIIAaHUIIN | KUCIOoTajIap KalTapHInII JTUKOPOOKCUIIAHUIIIH
naanetun KoA Hu METHOHHH xKapaéHiaapuaa Ba MepeaMUHIIaHH-
CHUHTE3Ua KaTHAIIUII | CHHTE3H KaTHAIIHIIL I1/1a KATHAIIHII
Komnnorennu xocun
Oyumuaa(IIPOTMHHI
TUAPOKCUIIIAHUIIIN)
Kynnamra ITonuueBpuTIap. Ilepuucuos Tomupnap HN3onukoTHH
KypcaTrManap [MupyBaremusi. aHeMUs VTKa3yBUAHIUTHHHUHT | KHCIOTACHHU
MOJIMHEBPUTIIAP. | OLIMIIY OUlaH TUAPO3UAU OMlaH
OOFJIMK KOH KETHII 3axapJIaHHIIL
metrremornoOunumus | Jleomomna
npenapaTuHUHT
J103acH OIIMpuo
r00opuiranaa
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A-bérna opyBUM BUTAaMUH NpeNapaTUHN aHUKJIAHT.

MUH
I aTiapu A b B
Acocuit
TaBcUpHU
Buramunnap
ETUILIMACJIUTUIa Xyaa Ky3nunr typ napnacu Kon xocwit Kunum Cysik TyKuMacu
ce3rup OyaraH TyKumanap TYKUManapu
PuU3HOJIOTHK doTtopenenuusna [IporpomOuH Kanuuitau cypunuimm,
byHKIMIIapU KaTHAIIUII, OMOJIOTHK | CHHTE3MJa KaTHAIIWII | aKPaJUIIK Ba Xa3M Oyiuimmra
MeMOpaHaap TabCUPHU
YTKa3yBYaHJIUTUTA
TabCUPU
Kymnamra kypcatmanap | I'emepononus, lNunonporpoMObunuMus | Paxur, octeomananus,
SNUTEIUN Ty(ailsiu KOH KETUIIH | OCTEOTNOPO3.
(G YHKIUSICUHUHT
Oy3mIIHIIN
TECTJIAP

|. TvamMmyuHHM MOJIIa aIMAIIMHYB XKapaéHUTra TAhCUPUHU OSITHIIAHT.
1) 0-KEeTOKUCIIOTAIAPHH IeKOPOOKCHIIAaHUIIIMHN ParOaTaaHTHPaIH.
2) 0 -KETOKHUCIIOTAJIAPHH JIEKOPOOKCHILIAHUIIIMHN CyCalTHPAIH.
3) [lupyBaTeMUsiHU KaMalTHPA]IH.
4) IlupyBaTeMUSHH OLUIUPAIN.
5) ALIETHIIXOMH CUHTE3UHU (aoJUTaIITHPAIH.
6) ALICTUIIXOJIMH CUHTE3UHU CYCalTUpaIu.
Il. Kanuuii maHTOTEeHAT TabCUPUIA F03ara KeJIYBYM Y3rapuliapHu OCJITUIIaHT.
1) AIeTHIIXOIUH CUHTE3WHHU (paosmarmTupaiy.
2) AUETWIXOJIWH CUHTE3WHU CYCAUTUPAIH.
3) 'MIOKOKOPTUKOUAJIAp CUHTE3UHH CYCAUTUPAIN.
4) ' TIOKOKOPTHKOUIAp CHHTE3UHH parOaTIaHTHPAIH.
5) Mebaa-uyak TpakTH CUIUTMK MYIIaKJIapy TOHYCUHU OLIUPAIH.
6) Mebaa-nyak TpaKTH CUJUIMK MyIIaKJIapyu TOHYCUHU CyCauTUpaIu.
1. [TnanoKk060JAMUHHU MOJIJ1a aJIMAITUHYBUTa TAbCUPUHU OCITHUIIAHT.
1) MeTHOHMHHYU CUHTE3WHHU parOaTIIaHTHPAIH.
2) MeTHOHUHHY CUHTE3WHH TOPMO3JIANIH.
3) Hykneun kucnotanapHi CHHTE3WHU parOaTIaHTHPAIH.
4) HykneuH KucloTajJapHu CUHTE3UHU CYCalTUPaIU.
5) AcocaH UHTMYKa MYaKJa CYpUIaIn.
6) AcocaH WYFOH MYaKAa CYpUIIaIu.
7) Veum Ba pereHepanys xapaéHIapyHI KydaiTHPaI.
8) Yeum Ba pereHepanys xapaéHIapuHH CycailTHPa .
IV. ®osreB KUCAOTACUHU KYJIIAIITra KypcaTMaaapuHu OCITUIIaHT.
1) 'unoxpom anemusi.
2) I'uniepxpoM aHemusi.
3) Ilepuunno3 anemus.
4) Maxkpormurap aHeMuUsl.
5) MukpouuTtap aHemusl.
6) [locTreMoporuk aHeMus.
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V. IlepHuino3 anemMusiia KyJulaHWIQJUTaH BUTAMUH MpenapaTiapuHy OeArvIaHr.
1) ®onueB KUCIOTACH.
2) Tuamuun 6pomuo.
3) HukoTuH Kucnortacu.
4) IluaHOKOOOJIAMUH.
5) Pubodnasus.
6) [lanromat kucioTacu.
VI. HUKOTHH KHMCAOTACHHHU KYJUlalira KypcaTManapHu OeruIaHr.
1) [lepudepuk Tomupap cnazMu.
2) Atepockiiepos.
3) PeBmaTu3m.
4) Tlonarpa.
5) lennarpa.
6) [TaporpoxTua.
VII. Kaniuii moHraMaTHUHT TabCUPHJIA F03ara KeAYBYH Y3rapulllJIapHU OCITUIIaHT,
1) Tykumanapia KUCIOpO Y3MaIITUPUILIUHA KaMaUTUPAJIH.
2) TyxkuManapaa KUCIOpo Y3MalITUPUIIIMHYI OLIUPA/IH.
3) Muokapana kpeatu ¢pochat MUKIOPUHHI OLIUPAJIH.
4) Muokapaaa kpeatut pocdat MUKIOPUHU MMacauTUPAIH.
5) Kurap Ba MyImakyiap/ia TIIMKOTe€H MUKJIOPHUHHU OIITUPAJIH.
6) XKurap Ba Mmymakyiap/ia riIMKOreH MUKJIOPUHUA KaMaTUPaIH.
7) Metui rypyxJIapuHH JIOHATOPU XUCOOJIaHAIN.
8) AteTun rypyxJapruHU IOHATOPH XUCOOIaHAH.
VIII. AckopOuH KuCI0TacHHU (PAPMOKOIOTHK XOCCACHHU OEJTHIIaHT.
1) Tomupnap yTKka3yBUaHIUTUHUA OLIUPAIH.
2) Tomupnap yTKa3yBUYaHJIUTUHU KaMalTHPAIH.
3) OpraHu3MHUHT aJjanTauus UMKOHUSTIAPUHU OLIUPAIH.
4) Nyakna y4 BaJICHTJIA TEMUPHHU UKKHU BaJICHTIIETMKKaya KaiTapaau.
5) KKy BaJICHT/IM TEMUPHU Y4 BaJICHTJIMKKAa4a OKCUIaNIH.
6) [ TIOKOKOPTUKOUWJIAp CUHTE3WHU parOaTIaHTHPAIH.
7) ' TIOKOKOPTUKOUJIAp CUHTE3UHU CYCaUTUPaIH.
8) Pereneparius ;xkapa€HUHU CyCalTUpaIy.
IX. buosioruk Mmem6pananap YTka3yBYaHIUTUHYA KAMAaUTUPYBYU BUTAMUH
npenapaTiapUHUOEITUIIaHT.
1) Petunon.
2) Takodepoun.
3) OUIITOXUHOH.
4) Dprokanmudepo.
5) AckopOHH KHCIIOTACH.
6) LlnanokoOoIaMuH.
7) PyTum.
8) Tuamun Opomu.
X. AckopOuH kucioTacu Ba OMbI0BaHOUJIAPHH TYTTaH MpenapaTiapHu TabCUPUIA
TOMUPYTKA3YBYAHIUTUHN KaMaluIy caba0iapuHu OeNTHuIanT.
1) Konnaren cuHTe3uHU parOaTIaHUIIIN.
2) KossiareH CUHTE3WHU CYCaUMIIIN.
3) I'monyponuaasa ¢haoJIuTrHHUA CyCaUUIIIN.




4) I'monyponuaasza (HaosTMruHA OLIUIIIN.

5) bupukTUpyBYM TYKUMaHUHT aCOCUNA MOJATACHHH OIIMILIH.

6) BupukTHpyBYM TYKUMAHUHT aCOCUN MOJAACUHU KaMaWHIIIH.
XI. Eryia spyBuM BUTAMUHIAPHY GEITHIAHT.

1) ®UnI0XUHOH.

2) Oprokanuudepoi.

3) [lupuaokcuH.

4) Tuamun.

5)Toxodepon.

6) Petunon.

7) llmaHokoOo0IaMuH.

8) Pubodnapumn.
XII. AHTHOKCUIAHTJIMK X0Cccacura 3ra OYiaraH BUTAMUH MpenapaTiapuHy OeIruIaHr.

1) Petunoun.
2) Tokodepo.
3) Buxkacon.
4) Dprokanudepo.
5) ACKOpOUH KUCIOTACH.
6) PyTum.
XIII. PeTnHoaHM Kyamra KypcarMaJapHu OeJIrujaHT.
1) I'emepononus.
2) Ilennarpa.
3) Kcepodranmusi.
4) I'unepkepatu,.
5) CxopOyT.
6) KepoTomansiusi.
XIV. ®ochop KUK aJMalIHHYBUTa 3proKajJiGepoJHUHT TAbCUPUHH OCJITHIIAHT.
1) Konpma xanmuii Ba ¢pochat MUKIOPUHH OIIHPAIH.
2) Konpa xanuumii Ba ocar MUKIOPUHU KaMalTHPaIH.
3) Myaknan kaiui CYpUIMIINHN AXITATANIN.
4) NyakaaH Kalaui CYpUIMIINHN EMOHJIAIITHPAIH.
5) Cysik TyKuManapuaa Kaauid MUKJIOPUHHU OITUPATIH.
6) Cysk TyKuManapuaa Kajauid MUKJIOPUHU KaMalTUpaau.
7) CysaxnapHu AeKaIIU(PUKAUSIAHAIINATA TAPOUT SIPATaIH.
8) Byiipak opkanu kaniuii Ba pocdarnap axxparuimmmHu KaManTUPAIH.
XV. Dprokamudeponaty KyJamra KypcarManap.
1) Paxur.
2) OceomansTuus.
3) Atepockiiepos.
4) Teranus.
5) PeBmaTuzm.
6) ['maykoma.
7) llpocraTa 6€3WHUHT TUTIEPTPODUSICH.
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Vitamin remedies

Vitamins are chemically unrelated organic compounds that cannot be synthesized by
humans and, therefore, must must be supplied by the diet. Nine vitamins (folic acid,
ascorbic acid, pyridoxine, thiamine, niacin, riboflavin, biotin, and pantothenic acid) are
classified as water-soluble, whereas four vitamins (vitamins A, D, K, and E) are termed
fat-soluble (Figure 28.1). Vitamins are required to perform specific cellular functions, for
example, many of the water-soluble vitamins are precursors of coenzymes for the
enzymes of intermediary metabolism. In contrast to the water-soluble vitamins, only one
fat soluble vitamin (vitamin K) has a coenzyme function. These vitamins are released,
absorbed, and transported with the fat of the diet. They are not readily excreted in the
urine, and significant quantities are stored in the liver and adipose tissue.Infact,
consumption of vitamins A and D in excess of the recommended dietary allowances can
lead to accumulation of toxic quantities of these compounds.
|

Vitamins I
{
Fat-soluble '

Water- soluble -
Vltamln A (retinol, p-carotenes)

Vitamin D (cholecalciferol)

Vitamin K (phylloquinones, menaquinones)
* Non-B- Complex , B- Complex ] Vitamin E (tocopherols)
Ascorbic acid (vitamin C)
|

Folic acid Pyridoxine (vitamin Bg)
Vitamin By, Pyridoxal
Pyridoxamine

e

Energy-releasing

U{

L~ Thiamine (vitamin B,)
L~ Riboflavin (vitamin B,)
L~ Niacin (vitamin B,)

L Biotin

L. Pantothenic acid

Figure 28.1
Classification of the vitamins.
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NUTRITIONAL
ANEMIAS

MICROCYTIC (MCV<80)

NORMOCYTIC (MCV 80-100)

MACROCYTIC (MCV>100

;Doﬂclency in vltamlh Bys
_ Deficiency in folate

Figure 28.2

Classification of nutritional anemias
by cell size. MCV = Mean corpus-
cular volume. The normal MCV
level for people older than age 18
is between 80 and 100 um.3

Dihydro-
pteroate
synthetase

—

Sulfanilamide and its derivatives competitively Dihydrofolate reductase is competitively
inhibit the synthesis of folic acid in micro- inhibited by methotrexate, a id
organisms and, thereby, decrease the synthesis ue used to effect the remission of
of nucleotides needed for the replication. acute leukemia in children.

Figure 28.3
Inhibition of tetrahydrofolate synthesis by sulfonamides and trimethoprim.

alcoholism, or treatment with drugs that are dihydrofolatereductaseinhibitors for
example, methotrexate (Figure 28.3). A diet can cause a deficiency within a few
weeks. A primary result of folic acid deficiency is megaloblastic anemia (Figure
28.4), caused by diminished synthesis of purines and thymidine, which leads to an
inability of cells to make DNA and, therefore, they cannot divide. It is important to
evaluate the cause of the megaloblastic anemia prior to instituting therapy, because
vitamin deficiency indirectly causes symptoms of this disorder (see p. 374).]
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2. Folate and neural tube defects in the fetus: Spina bifida and anencephaly, the
most common neural tube defects, affect approximately 4000 pregnancies in the
United State annually. Folic acid supplementation before conception and during the
first trimester has been shown to virtually eliminate the defects. Therefore, all
women of childbearing age should consume 0.4 of folic acid to reduce the risk of
having a pregnancy affected by neural tube defects. Adequate folate nutrition must
occur at the time of conception because critical folate-dependent development
occurs in the first weeks of fetal a time when many women are not yet aware of their
pregnancy. The U.S. Food and Drug Administration has authorized the addition of
folic acid to enriched grain products, resulting in a dietary supplementation of about
0.1 mg/day. It is estimated that this supplementation will allow approximately fifty
percent of all reproductive-aged women to receive 0.4 of folate from all sources.
However, folic acid intake should not exceed approximately 1 mg/day to avoid
complicating the diagnosis of vitamin deficiency.

COBALAMIN

Vitamin is required in humans for two essential enzymatic reactions: the synthesis of
methionine and the ofmethylmalonyl CoA that is produced during the degradation of
some amino acids, and fatty acids with odd numbers of carbon atoms (Figure 28.5).
When the vitamin is deficient, abnormal fatty acids accumulate and become
incorporated into cell membranes, including those of the nervous system. This may
account for some of the neurologic manifestations of vitamin deficiency.

A. Structure of cobalamin and its coenzyme forms

Cobalamin contains a corrin ring system that differs from the porphyrins in that two of
the pyrrole rings are linked directly rather than through a bridge. Cobalt is held in the
center of the corrin ring by four coordination bonds from the nitrogens of the pyrrole
groups. The remaining coordination bonds of the cobalt are with the nitrogen and with
cyanide in commercial preparations of the vitamin in the form of cyanocobalamin
(Figure 28.6). The coenzyme forms of cobalamin are 5'-deoxyadenosylcobolamin in
which cyanide is replaced with 5'-deoxyadenosine (forming an unusual bond), and in
which cyanide is by a methyl group (see Figure 28.6).

Pernicious anemia: deficiency is rarely a result of anabsence of the vitamin in the
diet.

It is much more common to finddeficiencies in patients who fail to absorb the
vitamin from theintestine, resulting in pernicious anemia. The disease is most commonly
a result of an autoimmune destruction of the gastric parietalcells that are responsible for
the synthesis of a glycoprotein calledintrinsic factor. Normally, vitamin obtained from
the diet bindsto intrinsic factor in the intestine (Figure 28.7). Theintrinsic factor complex
travels through the gut and eventuallybinds to specific receptors on the surface of
mucosal cells of theileum. The bound cobalamin is transported into the mucosal celland,
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subsequently, into the general circulation, where it is carriedby proteins. Lack of intrinsic
factor prevents theabsorption of vitamin resulting in pernicious anemia.
Patientswithcobalamindeficiency are usually anemic, but later in thedevelopment of the
disease they show neuropsychiatric symptoms. However, central nervous system
(CNS) symptoms mayoccur in the absence of anemia. The CNS effects are
irreversibleand occur by mechanisms that appear to be different from thosedescribed
for megaloblastic anemia. The disease is treated by giving high-dose orally, or
intramuscular injection of cyanocobal

Therapy must be continued throughout the lives of patientswith pernicious anemia.
[Note: Folic acid administration alonereverses the hematologic abnormality and, thus,
masks thedeficiency, which can then proceed to severe neurologic dysfunction and
pathology; megaloblastic anemia should not betreated with folic acid alone, but rather
with a combination of folateand vitamin

IV. ASCORBIC ACID (VITAMIN C)

The active form of vitamin C is ascorbate acid (Figure 28.8). The main function of
ascorbate is as a reducing agent in several different reactions. Vitamin C has a well-
documented role as a coenzyme in hydroxyl reactions, for example, hydroxylation of
prolyl- and collagen (see p. 47). Vitamin C is, therefore, required for the maintenance of
normal connective tissue, as well as for wound healing. Vitamin C also facilitates the
absorption of dietary from the intestine.

A. Deficiency of ascorbic acid

A deficiency of ascorbic acid results in scurvy, a disease characterized by sore,
spongy gums, loose teeth, fragile blood vessels,swollen joints, and anemia (Figure
28.9). Many of the deficiencysymptoms can be explained by a deficiency in the
hydroxylation ofcollagen, resulting in defective connective tissue.

B. Prevention of chronic disease:

Vitamin C is one of a group of nutrients that includes vitamin E (see p. 389) and [3-
carotene (see p. 380), which are known as antioxidants. Consumption of diets rich in
these compounds is associated with a decreased incidence of some chronic
diseases, such ascoronary heart disease and certain cancers. However, clinical
trialsinvolvingsupplementation with the isolated antioxidants havefailedto determine
any convincing beneficial effects.

V. PYRIDOXINE

Vitamin is a collective term for pyridoxine, pyridoxal, and pyridoxine all derivatives of
pyridine. They differ only in the nature of the functional group attached to the ring
(Figure 28.10). Pyridoxine occurs primarily in plants, whereas pyridoxal and are found in
foods obtained from animals. All three compounds can serve as precursors of the
biologically active coenzyme, pyridoxal phosphate. Pyridoxal phosphate functions as
a coenzyme for a large number of enzymes, particularly those that catalyze reactions
involving amino acids.

A. Clinical indications for pyridoxine:
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Isoniazid (isonicotinic acid hydrazide), a drug frequently used to treat tuberculosis,
can induce a deficiency by forming an inactive derivative with pyridoxal phosphate.
Dietary supplementation with is, thus, an adjunct to isoniazide treatment. Otherwise,
dietary deficiencies in pyridoxine are rare but have been observed in born infants fed
formulas low in vitamin in women taking oral contraceptives, and in alcoholics.

B. Toxicity of pyridoxine

Neurologic symptoms have been observed at intakes of greater than 2 g/day.
Substantial improvement, but not complete recovery, occurs when the vitamin is
discontinued.

VI. THIAMINE

Thiamine pyrophosphate (TPP) is the biologically active form of the vitamin, formed
by the transfer of a pyrophosphate group from thiamine pyrophosphate serves as a
coenzyme in the formation or degradation of a-ketols by transketolase (Figure 28.12A),
and in the oxidative decarboxylation of a-keto acids.

A. Clinical indications for thiamine

The oxidative decarboxylation of pyruvate and which plays a key role in energy
metabolism of most cells, is ularly important in tissues of the nervous system.
deficiency, the activity of these two dehydrogenase decreased, resulting in a
decreased production of ATP and, thus,

I. Niacin 377 impaired cellular function. [Note: Thiamine deficiency is diagnosed
increase in erythrocyte activity observed onaddition of thiamine pyrophosphate.]

1. Beriberi: This is a severe syndrome found in areas rice Us the major component of
the diet.Signs of infantile beriberi include
tachycardia, vomiting, convulsions, and, if
not treated, death. The deficiency
syndrome canhave a rapid onset in
nursing infants whose mothers are
deficientin thiamine. Adult beriberi is
characterized by dry skin,
irritability,disorderly thinking, and
progressive paralysis.

2. Wernicke-Korsakoff syndrome:

The United States, thiamine deficiency, which is seen primarily in association with
alcoholism, is due to dietary insufficiency or impaired intestinalabsorption of the vitamin.
Some alcoholics develop Wernicke-Korsakoff deficiency state characterized by
apathy,loss of memory, and a rhythmical to-and-fro motion of the eyeballs.

VII. NIACIN

Niacin, or nicotinic acid, is a substituted pyridine derivative. The biologically
active coenzyme forms are nicotinamide adenine and its derivative,
nicotinamide adenine dinucleotide phosphate
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Figure

Nicotinamide, a derivative of nicotinic acid that contains an amide instead of a carboxyl
group, also occurs in the diet. Nicotinamide is readily in the body and, therefore, is
nutritionally equivalent to nicotinic acid.

and serve as coenzymes in oxidation-reduction reactions in which the coenzyme
undergoes reduction of the pyridine ring by accepting a hydride ion (hydrogen atom plus
one electron; Figure 28.14). The reduced forms of and are NADH and NADPH,
respectively.

A. Distribution of niacin

Niacin is found in unrefined and enriched grains and cereal, milk, and lean meats,
especially liver. Limited quantities of niacin can also be obtained from the metabolism
of tryptophan. [Note: The pathway is inefficient in that only about 1 of nicotinic acid is
formed from 60 of tryptophan. Further, tryptophan is metabolized to niacin only when
there is a relative abundance of the amino is, after the needs for protein synthesis
and energy production have been met.]

Clinical indications for niacin

1. Deficiency of niacin: A deficiency of niacin causes pellagra, a disease involving
the skin, gastrointestinal tract, and CNS. Thesymptoms of pellagra progress through
the three Ds:diarrhea, dementia, and, if untreated, death.

2. Treatment of Niacin (at doses of

Niacin deficiency per g/day or 100 times the RDA) strongly inhibits lipolysis in adipose
primary producer of circulating free fatty acids. The liver normally uses these
circulating fatty acids as a major precursor for glycerol synthesis. Thus, niacin causes
a decrease in liver glycerol synthesis, which is required for very-low-density
lipoprotein (VLDL, see p. 229) production. Low-density lipoprotein (LDL, the
cholesterol-rich lipoprotein) is derived from VLDL in the plasma. Thus, both plasma
triacylglycerol (in VLDL) and cholesterol (in VLDL and LDL) are lowered. Therefore,
niacin is particularly useful in the treatment of type hyperlipoproteinemia, in which
both VLDL and LDL are elevated.

RIBOFLAVIN (VITAMIN

The two biologically active forms are flavin mononucleotide and flavin adenine
dinucleotide (FAD), formed by the transfer of an AMP moiety from ATP to FMN are
each capable of reversibly accepting two hydrogen atoms, forming or FMN and FAD are
bound that catalyze the oxidation or reduction of a substrate.Biotin is a coenzyme in
carboxylation reactions, in which it serves as a carrier of activated carbon dioxide for the
mechanism of biotin-dependent carboxylations). Biotin is covalently bound to the e-
amino groups of lysine residues of biotin-dependent enzymes.Biotin deficiency does not
occur naturally because the vitamin is widely distributed in food. Also, a large
percentage of the biotin requirement in humans is supplied by intestinal bacteria.
However, the addition of raw egg-white to the diet as a source of protein induces
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symptoms of biotin deficiency, namely, dermatitis, glossitis, loss of appetite, and
nausea. Raw egg white contains a which tightly binds biotin and prevents its absorption
from the intestine. However, with a normal diet, it has been estimated that 20 eggs per
day would be required to induce a deficiency syndrome. Thus, inclusion of an
occasional raw egg in the diet does not lead to biotin deficiency.

Pantothenic acid is a component of coenzyme A, which functions in the transfer of
groups (Figure 28.17). Coenzyme A contains a thiol group that carries acyl compounds
as activated thiol esters. Examples of such structures are succinyl CoA, fatty acyl CoA,
and acetyl CoA. Pantothenic acid is also a component of fatty acid synthase in liver, and
yeast are the most important sources of pantothenic acid, although the vitamin is widely
distributed. Pantothenic acid deficiency is not well characterized in humans, and no
RDA has been established.

VITAMIN A

The retinoids, a family of molecules that are related to retinol (vitamin A), are essential
for vision, reproduction, growth, and maintenance of epithelial tissues. Retinoic acid,
derived from oxidation of dietary retinol, mediates most of the actions of the retinoids,
except for vision, which depends on retinal, the aldehyde derivative of retinol.

A. Structure of vitamin A

Vitamin A is often used as a collective term for several related biologically active
molecules (Figure 28.18). The term retinoids includes both natural and synthetic
forms of vitamin A that may or may not show vitamin A activity.

1. Retinol: A primary alcohol containing a B-ionone ring with an unsaturated side chain,
retinol is found in animal tissues as a retinyl ester with long-chain fatty acids.

Retinal: This is the aldehyde derived from the oxidation of retinol. Retinal and retinol
can readily be interconverted.

3. Retinoic acid: This is the acid derived from the oxidation of retinal. Retinoic acid
cannot be reduced in the bod, and, therefore, cannot give rise to either retinal or retinol.

4. B-carotene: Plant foods contain B-carotene, which can be tively cleaved in the
intestine to yield two molecules of retinal. humans, the conversion is inefficient, and the
vitamin A activity of B-carotene is only about one sixth that of retinol.

B. Absorption and transport of vitamin A

1. Transport to the liver: Retinol esters present in the diet are hydrolyzed in the
intestinal mucosa, releasing retinol and free fatty acids (Figure 28.19). Retinol
derived from esters and from the cleavage and reduction of carotenes is reesterified
to long-chain fatty acids in the intestinal mucosa and secreted as a component of
chylomicrons into the lymphatic system (see Figure 28.19). Retinol esters contained
in chylomicrons are taken up by, and stored in, the liver.

2. Release from the liver: When needed, retinol is released from the liver and
transported to extrahepatic tissues by the plasma retinol-binding protein (RBP).
The complex attaches to specific receptors on the surface of the cells of peripheral
tissues, permitting retinol to enter. Many tissues contain a cellular retinol-binding
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protein that carries retinol to sites in the nucleus where the vitamin acts in a manner
analogous to steroid hormones.

C. Mechanism of action of vitamin A

Retinoic acid binds with high-affinity to specific receptor proteins present in the
nucleus of target tissues, such as epithelial cells (Figure 28.20). The activated retinoic
acid-receptor complex interacts with nuclear chromatin to stimulate retinoid-specific
RNA synthesis, resulting in the production of specific proteins that mediate several
physiologic functions. For example, retinoids control the expression of the keratin
gene in most epithelial tissues of the body. The specific retinoic acid-receptor proteins
are part of the superfamily of transcriptional regulators that includes the steroid and
thyroid hormones and all of which function in a similar way.

D. Functions of vitamin A

1. Visual cycle: Vitamin A is a component of the visual pigments of rod and cone
cells. Rhodopsin, the visual pigment of the rod cells in the retina, consists of
retinal specifically bound to the protein opsin. When rhodopsin is exposed to light,
a series of photochemical occurs, which results in the bleaching of the visual
pigment and release of all trans retinal and opsin, This process triggers a nerve
impulse that is transmitted by the optic nerve to the brain. Regeneration of
rhodopsin requires
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2. Growth: Animals deprived of vitamin A initially lose their appetites, possibly
because of keratinization of the taste buds. Bone growth is slow and fails to keep
pace with growth of the nervous system. leading to central nervous system damage.

3. Reproduction:

and retinal are essential for normal reproduction, supporting spermatogenesis in the
male and preventing fetal resorption in the female. Retinoic acid is inactive in
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maintaining reproduction and in the visual cycle, but promotes growth and differentiation
of epithelial cells; thus, animals given vitamin A only as retinoic acid from birth are blind
and sterile.

4. Maintenance of epithelial cells: Vitamin A is essential for normal differentiation
of epithelial tissues and mucus secretion.

D. Distribution of vitamin A

Liver, kidney, cream, butter, and egg yolk are good sources of preformed vitamin A.
Yellow and dark green vegetables and fruits are good dietary sources of the
carotenes, which serve as precursors of vitamin A.

E. Requirement for vitamin A

The RDA for adults is 1000 retinol equivalents (RE) for males and 800 RE for
females. One RE = 1 of retinol,of B-carotene, other carotenoids.

F. Clinical indications

Although chemically related, retinoic acid and retinol have distinctly different
therapeutic applications. Retinol and its precursor are used as dietary supplements,
whereas various forms of retinoic acid are useful in dermatology.

1. Dietary deficiency: Vitamin A, administered as retinol or retinyl esters, is used to
treat patients deficient in the vitamin (Figure 28.21). Night blindness is one of the
earliest signs of vitamin A deficiency. The visual threshold is increased, making it
difficult to see in dim light. Prolonged deficiency leads to an irreversible loss in the
number of visual cells. Severe vitamin A deficiency leads to xerophthalmia, a
pathologic dryness of the conjunctiva and cornea.

untreated, xerophthalmia results in corneal ulceration and, ultimately, in blindness
because of the formation of opaque scar tissue. The condition is most frequently
seen in children in developing tropical countries. Over 500,000 children worldwide
are blinded each year by xerophthalmia caused by insufficient vitamin A in the diet.

2. Acne and psoriasis:

The problems such as acne and psoriasis are effectively treated with retinoic acid or its
derivatives (see Figure 28.21). Mild cases of acne, Darier disease, and skin aging are
treated with topical application of tretinoin(all trans retinoic acid), as well as benzoyl
peroxide and antibiotics. [Note: Tretinoin is too toxic for systemic administration and is
confined to topical application.]

2. Growth: Animals deprived of vitamin A initially lose their appetites, possibly because
of keratinization of the taste buds. Bone growth is slow and fails to keep pace with
growth of the nervous system. leading to central nervous system damage.

3. Reproduction:

Retinoid and retinal are essential for normal reproduction, supporting spermatogenesis
in the male and preventing fetal resorption in the female. Retinoic acid is inactive in
maintaining reproduction and in the visual cycle, but promotes growth and differentiation
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of epithelial cells; thus, animals given vitamin A only as retinoic acid from birth are blind
and sterile.

4. Maintenance of epithelial cells: Vitamin A is essential for normal differentiation
of epithelial tissues and mucus secretion.

D. Distribution of vitamin A

2.

Liver, kidney, cream, butter, and egg yolk are good sources of preformed vitamin A.
Yellow and dark green vegetables and fruits are good dietary sources of the
carotenes, which serve as precursors of vitamin A.

. Clinical indications

Although chemically related, retinoic acid and retinol have distinctly different
therapeutic applications. Retinol and its precursor are used as dietary supplements,
whereas various forms of retinoic acid are useful in dermatology.

1. Dietary deficiency: Vitamin A, administered as retinol or retinyl esters, is used to
treat patients deficient in the vitamin (Figure 28.21). Night blindness is one of the
earliest signs of vitamin A deficiency. The visual threshold is increased, making it
difficult to see in dim light. Prolonged deficiency leads to an irreversible loss in the
number of visual cells. Severe vitamin A deficiency leads to xerophthalmia, a
pathologic dryness of the conjunctiva and cornea.

untreated, xerophthalmia results in corneal ulceration and, ultimately, in blindness
because of the formation of opaque scar tissue. The condition is most frequently
seen in children in developing tropical countries. Over 500,000 children worldwide
are blinded each year by xerophthalmia caused by insufficient vitamin A in the diet.

Acne and psoriasis:

problems such as acne and psoriasis are effectively treated with retinoic acid or its
derivatives (see Figure 28.21). Mild cases of acne, Darier disease, and skin aging are
treated with topical application of tretinoin(all trans retinoic acid), as well as benzoyl
peroxide and antibiotics. [Note: Tretinoin is too toxic for systemic administration and is
confined to topical application.Isotretinoin: The drug is teratogenic and absolutely

cated in women with childbearing potential unless they have severe,
disfiguring cystic acne that is unresponsive to standard therapies.
Pregnancy must be excluded before initiation of treatment, and adequate
birth control must be used. Prolonged treatment with isotretinoin leads to
and an increase in the ratio, providing some concern for an increased risk
of cardiovascular disease.3. Prevention of chronic disease: Populations
consuming diets high in B-carotene show decreased incidence of heart
disease and lung and skin cancer (see Figure 28.21). Consumption of foods
rich in B-carotene is also associated with reduced risk of cataracts and
macular degeneration. However, in clinical trials, [p-carotene
supplementation not only did not decrease the incidence of lung cancer, but
actually increased cancer in individuals who smoke. Subjects in a clinical
trial who received high doses of B-carotene unexpectedly had increased
death due to heart disease.
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G. Toxicity of retinoids

1. Vitamin A: Excessive intake of vitamin A produces a toxic syndrome called
hypervitaminosis A. Amounts exceeding 7.5 mg/day of retinol should be avoided. Early
signs of chronic hypervitaminosisA are reflected in the skin, which becomes dry and
pruritic, the liver, which becomes enlarged and can become cirrhotic, and in the nervous
system, where a rise in intracranial pressure may mimic the symptoms of a brain tumor.
Pregnant women particularly should not ingest excessive quantities of vitamin A
because of its potential for causing congenital tions in the developing fetus.

VITAMIN D

The D vitamins are a group of sterols that have a hormone-like function. The active
molecule, (1,25diOH binds to intracellular receptor proteins. The D3-receptor complex
interacts with DNA in the nucleus of target cells in a manner similar to that of vitamin A
(see Figure 28.20), and either selectively stimulates gene expression, or specifically
represses gene transcription. The most prominent actions of are to regulate the plasma
levels of calcium and phosphorus.

1. Effect of vitamin D on the intestine:
It stimulates intestinal absorption of calcium and phosphate. enters the intestinal
cell and binds to a cytosolic receptor. The

complex then moves to the nucleus where it selectively interacts with the cellular
DNA. As a result, calcium uptake is enhanced by an increased synthesis of a specific
cal-cium-binding protein. Thus, the mechanism of action of is typical of steroid
hormones (see p. 238).
2. Effect of vitamin D on bone:

stimulates the mobilization of calcium and phosphate from bone by a process that
requires protein synthesis and the presence of PTH. The result is an increase in
plasma calcium and phosphate. Thus, bone is an important reservoir of calcium that
can be mobilized to maintain plasma levels.

D. Distribution and requirement of vitamin D

Vitamin D occurs naturally in fatty fish, liver, and egg yolk. Milk, unless it is artificially
fortified, is not a good source of the vitamin. The RDA for adults is 5

cholecalciferol, or 200 international units (IU) of vitamin D.
E. Clinical indications

1. Nutritional rickets: Vitamin D deficiency causes a net demineralization of bone,
resulting in rickets in children and osteomalaciain adults (Figure 28.25). Rickets is
characterized by the continued formation of the collagen matrix of bone, but
incomplete mineralization, resulting in soft, pliable bones.

osteomalacia, of preexisting bones increases their susceptibility to fracture.
Insufficient exposure to daylight and/or deficiencies in vitamin D consumption occur
predominantly in infants and the elderly. Vitamin D deficiency is more common in the
northern latitudes, because less vitamin D synthesis occurs in the skin as a result of
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reduced exposure to ultraviolet light. [Note: The RDA of 200 IU/day (which
corresponds to 5 of cholecalciferol) may be insufficient, because higher doses of 800
have been shown to reduce the incidence of osteoporotic fractures.]

2. Renal rickets (renal osteodystrophy): This disorder results from chronic renal
failure and, thus, the decreased ability to form the active form of the vitamin.
cholecalciferol (calcitriol) administration is effective replacement therapy.

VITAMIN K

The principal role of vitamin K is in the modification of various blood clotting factors, in
which it serves as a coenzyme in the carboxylation of certain glutamic acid residues
present in these proteins. Vitamin K exists in several forms, for example, in plants as
phylloquinone (or vitamin and in intestinal bacterial flora)For therapy, a synthetic
derivative of vitamin K, menadione, is available.

A. Function of vitamin K
1. Formation

Vitamin K is required in thehepatic synthesis of prothrombin and blood clotting factors II,
VILIX, and X. These proteins are synthesized as inactive precursormolecules.
Formation of the clotting factors requires the vitaminK-dependent carboxylation of
glutamic acid residues (Figure28.26). This forms a mature clotting factor that containsy-
carboxyglutamate and the hydroquinone form of vitamin K. The formation of Gla is
sensitive to inhibition by dicumarol,an anticoagulant occurring naturally in spoiled
sweet clover, andbywarfarin, a synthetic analog of vitamin K.

2. Interaction of prothrombin with platelets: The Gla residues ofprothrombin are
good chelators of positively charged calciumions, because of the two adjacent,
negatively charged carboxylategroups. The prothrombin-calcium complex is then able to
bind to essential for blood clotting on the surface ofplatelets. to the platelet increases
the rate at whichtheproteolytic conversion of prothrombin to thrombin can occur(Figure
28.27).
3. Role of residues in other proteins: Glaisalso present in other proteins (for example,
osteocalcin of bone)unrelated to the clotting process. However, the physiologic role
ofthese proteins and the function of vitamin K in their synthesis isnot yet understood.

B. Distribution and requirement of vitamin K

Vitamin K is found in cabbage, cauliflower, spinach, egg yolk, and liver. There is also
extensive synthesis of the vitamin by the bacteria in the gut. There is RDA for vitamin
K, but 70 to 140 is recommended as an adequate level. The lower level assumes one
half of the estimated requirement comes from bacterial synthesis, whereas the upper
figure assumes no bacterial synthesis.

C. Clinical indications

1. Deficiency of vitamin K: A true vitamin K deficiency is unusual because
adequate amounts are generally produced by intestinal bacteria or obtained from
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the diet. The bacterial population in the gut is decreased, for example by antibiotics,
the amount of endogenously formed vitamin is depressed, and can lead to in the
marginally malnourished individual (for example, a debilitated geriatric patient). This
condition may require supplementation with vitamin K to correct the bleeding
tendency. In addition, certain second generation cephalosporins (for example,
cefoperazone, and moxalactam) cause hypoprothrombinemia, apparently by a
warfarin-like mechanism. Consequently, their use in treatment is usually
supplemented with vitamin K.

2. Deficiency of vitamin K in the newborn: Newborns have sterile intestines and
cannot initially synthesize vitamin K. Because human milk provides only about one
fifth of the daily requirement for vitamin K, it is recommended that all newborns
receive a single intramuscular dose of vitamin K as prophylaxis against hemorrhagic
disease.

D Toxicity of vitamin K

Prolonged administration of large doses of vitamin K can produce hemolytic anemia and
jaundice in the infant, due to toxic effects on the membrane of red blood cells.

VITAMIN E

The E vitamins consist of eight naturally occurring tocopherols, of which a-tocopherol is
the most active (Figure 28.28). The primary function of E is as an antioxidant in
prevention of the oxidation of cell components (for example, polyunsaturated fatty acids)
by molecular oxygen and free radicals.

A. Distribution and requirements of vitamin E

Vegetable oils are rich sources of vitamin E, whereas liver and eggs contain
moderate amounts. The RDA for a-tocopherol is 10 for men and 8 mg for women.
Vitamin E requirement increases as the intake of polyunsaturated fatty acid
increases.

B. Deficiency of vitamin E

Vitamin E deficiency is almost entirely restricted to premature infants. When observed
in adults, it is usually associated with defective lipid absorption or transport. The signs
of human vitamin E deficiency include sensitivity of erythrocytes to peroxide, and the
appearance of abnormal cellular membranes.

C. Clinical indications

Vitamin E is not recommended for the prevention of chronic disease, such as
coronary heart disease or cancer. Clinical trials using vitamin E supplementation have
been uniformly disappointing. For example, subjects in the

Beta Carotene Cancer Prevention Study trial who received high doses of vitamin E, not
only lacked cadiovascular benefit but also had an increased incidence of stroke.

D. Toxicity of vitamin E
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Vitamin E is the least toxic of the fat-soluble vitamins, and no toxicity has been
observed at doses of 300

XV. VITAMIN SUPPLEMENT S

Because the potential benefits outweigh the possibilities of harm, many experts
recommend a daily multivitamin that does not exceed the RDA of it component vitamins.
Multivitamins ensure an adequate intake for those acid,and vitamin are most likely to be
deficient. However, the the evidence is insufficient to recommend for or against the use
of supplements of vitamins A, C, or E; multivitamins with folic acid; or antioxidant
combinations for the prevention of cancer or cardiovascular disease. Most experts
recommend against the use of (-carotene supplements, either alone or in combination,
for the prevention of cancer or cardiovascular disease.
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