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HMG-nHxnoutopu

3.5-dihidroksi-karbonska kiselina

o XunepxonecrepornemMmuja je oaktop
pu3nKa 3a pa3Boj KOPOHAPHUX U

cp4yaHux bonecTu, Koje cy jegaH oa
rMaBHUX Y3PO4YHUKA CMPTU Y Hsc/\HL
pa3BujeHOM CBETY. Chy

R

o EH3nMm, 3-xngpokcn-3-meturnytapus o :
. Inaktiwni prekurzor Mevastatin (R= H) Aktivmi oblik '

KOeH3nM A pegykrasa kaTanuayje ;
Lovastatin {R= CHx) i

peaykuujy XMr-Koensum A (HMG- 7707 -
CoA), y3 nocpegoBake kopaktopa e Gponasa
NADPH, 0o meBanuHcke KucernmHe HO

(meBaroHara). e

o OBa peakuuja je oeo uuknyca
DocnHTEe3e xonecrtepona n
npeacrasrba unb gejctea HMG-
NHXNOUTOPa (BacTaTuHa U ctatuHa)
y flevemwy Xxurepxosriecteponemuie.

Mevalonska kiselina




Pa3Boj HMG-nHxmnbutopa

Pa3Boj HMG-nHxnbutopa 3anodyer je

HakoH OTKpuha 1 nsonosama

MeBacTaTuHa (KOMNaKTUH U

LUUTPUHUH) 13 coja Penicillium

citrinium-a, 3a Koju je yTepheHo ga HaC
NHXNbMpa GBUOCKMHTE3Y XonecTepona.

CH3 CH3

JloBactaTtuH (MeBMHONWH ) je crieaehu

noteHTaH HMG-nHxnMbutop, nsonosaH L

je u3 rrbusnLa Monascus r_uber n MEBACTATUH
Asperqgillus terreus n godujeH HO
CUHTE30M.

CTpyKType meBacTatuHa u
nosacTtaTunHa cy burne nonasHe ocHoBe
3a pasBoj apyrmx HMG-nHxnourtopa. HsC

3BpLUEHE CYy NMPOMEHE Y CTPYKTYpU
NaKTOHCKOr U BUUMKITUYHOT
(OekanunHckor) NpcTeHa n eTUrieHcKor
(ankun) Hu3a (MocTa). rnioBacTaTuH




SAR-npuctyn y pa3Bojy HMG-nHxnourtopa

Ha ocHOBY n3BpLUEHMX NPOMEHA Y
CTPYKTYpU MeBacTaTuHa u
nosacTaTuHa, ykasaHo je aa
akTMBHOCT HMG-nHxmnbutopa 3aBucu

oA
> CTepeoxemuje NakTOHCKOr NpcTeHa

> MOANOXHOCTU XWAPONN3N NaKTOHCKOT
npcTeHa

» OYXXWUHE anukr-mocTa Koju noseasyje
ABa LMKITMYHA cnuctema (NakTOHCKU U
AEeKanuHCcKn).

Manum npomeHama y CTPYKTypu
noeacTaTtuHa Tj. OULMKNUYHOT
(OekanunHckor) NpcTeHa n ectapckor
OOoYHOr HM3a U3BeAEHN CY
CMMBacCTaTMH U NpaBacTaTuH.
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cumBacTtatnH (R=CH,)



SAR-npuctyn y pa3Bojy HMG-nHxnourtopa

[lpaBacTaTuH y CBOjOj CTPYKTYpU
caflp>XXn OTBOPEH LIMKINYHN CUCTEM
(3,5-omxuapokcu-kapboHcKka rpyna) ca
XUOPOKCUITHOM rpyroMm Yy nonoxajy
6°a- geKkarnuMHCKor nNpcTeHa LWTo ra
YUHN XMOPOMPUNHMUM o4
nosacTtaTuHa U cumMmBacTaTuHa.

3axBasbyjyhun xnapopunHmm
ocobuHama, npaBacTaTuH:

» MWHMMAanHo npoaupe y nunodpunHe
MembpaHe nepudepHux henunja

> CeJieKTUBHUU je npema
XernaTuykoM TKUBY

> CMah€eHa My je nHumgeHua
HeXerbeHux edekara.
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SAR-npuctyn y pa3Bojy HMG-nHxnourtopa

o YTBPHEHo je ga GUUMKNUYHN
(OekannHcKn) cMcteMm Moxe aa ce
3aMeHu gpyrum, nUnoguITH1M,
npcTeHoMm 1 ga aktmBHoct HMG-
NHXNOUTOPA 3aBMUCU Of, BENNYMHE U
obnuka npcreHa.

o 3aMeHa BUUMKNUYHOr (aeKanuHcKor) 7N
cuctemMa apoMaTUYHUM LIMKITNYHUM
cuctemMuma gosena je oo passoja
aTopBacTaTuHa, bnyBactaTtuHa,
NnTaBacTaTMHa 1 pocyBacTaTuHa.

o dnyBacTtaTuH Y CBOjOj CTPYKTYpPH
cagpXXu cynctuTyncaH MHOosn nosesaH pnysacTaTuH
ca 3,5-OnxnapoKCcu-rneHTaHcKom
KNCENUHOM. TepannjCcku ce KopucTu
Kao pauemMcka mogudukauuja y Kojoj
je 50% opn ykynHe KonuymHe
pauemaTa, aKTUBHa.
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SAR-npuctyn y pa3Bojy HMG-nHxnourtopa

[oyeTHe NpoMeHe Yy CTPYKTypw
MeBacTaTMHa U noBacTaTuHa
U3BPLLEHE CYy paau rnojeaHOCTaBIbeHa
came CTPYKTYpe.

[obunjeHn 2,4-anxnopo-peHnnHn
aHanor (AHanor A) je nokasano Mamy ol
NOTEHTHOCT Of MeBacTaTuHa.

[Tomohy aHanor A je nokasaHo aa je
moryhe n3BpLINTK OBakas TUN
cyncTutyumje.

Cl

AHanor A
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SAR-npuctyn y pa3Bojy HMG-nHxnourtopa

[larbe npomeHe y CTpyKTpu
MeBacTaTuHa 1 foBacTtaTuHa
ofHOCUIe Cy Ce Ha pasnuyure
CyncTutTyumje y apomMaTtu4yHnum U
XeTepOoLUUKINYHMM CUCTEMMMA ca
unrbLem aa ce ns3pege HMG-
NHXMBUTOP ca oNTUMasiHOM
akTmBHoLwhy.

YBoherwem nupona y CTpyKTypy
(AHanor b) 3agpxaHo je 30% oA
aKTMBHOCTW MeBacTaTuHa.

OBO jeanrer€ je BUNo KIby4yHO 3a
pa3Boj atopBacTaTuHa.

AHanor b



SAR-npuctyn y pa3Bojy HMG-nHxnourtopa

o YBoheweM 4-cbnyopo-peHns-, U3onNponum- UM LUMKIonponun- cyncTtutyeHaTa y
ogrosapajyhum nosuvunjama cTpyktype aHanora b, ykasaHo je fa cy te cynctutyumje
HajonTUManHuje, y norneagy aktuHoct HMG-uHxmnbutopa.

o 4-pnyopo-dpeHus-, n3onponun- UNu LUKNonponumn- CyrncTUTyeHTn cagpxe ceyy
CTPYKTYpu doniyBactatuHa (MHOon), atopsacrtatuHa (nupon), (nutaBacTaTmHa
(6eH3NMpUANH) 1 pocyBacTaTuHa (MUPUMULONH).

O ATOpBaCTaTI/IH, d)]'lyBaCTaTI/IH, NnMTaBaCTaTtH N POCYBACTATUH Y CTPYKTYPU CagpiKe
OTBOPEH UUNKITMYHN CUCTEM 3,5-,EI,I/IXI/I,EI,pOKCVI-HeHTaHCKe KUCEJINHE.

d)ﬂyBaCTaTVI H aropsacTaTuH nnMTaBacTaTuH pocyBacTaTuH



Knacudukauymja HMG-nHxnourtopa

HMG- MHXMOUTOPU Ha OCHOBY
XeMunjcKe CTPYKTYpe ce Kracudukyjy y
aepveate 3,5-OUXUOPOKCU-XENTaHCKe
KMCESIMHE KOja je CyncTUuTynucaHa y
nonoxajy 7.

HMG- nuxnbutopu ce noarpynuwly Ha
OCHOBY LIMKIUYHUX CUCTEMA KOju ce
cafip>XXe Yy HMXOBOj CTPYKTYPU.

» HMG- nuxmbutopmn Koju cy no
CTPYKTYPU CITIMYHU MeBACTaTUHY UNn
noBacTaTuUHy UMajy CTPYKTYpHe
ocobuHe Koje ogroeapajy Tuny A.

» HMG- nuxmbutopu Koju cy y
NOTMYHOCTW BELUTAYKN CUHTETUCAHU
nMajy CTPyKTypHe ocobuHe Koje
ogrosapajy tuny b.
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Hnafeon

Ciklicni sistem
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3ajegHnyke ocobmHe HMG-nHxmbutopa

v 3,5-anxmgpokcun-kapbokcunar je o

CYLWUTUHCKOT 3Haqaja 3a I/IHXVI6VITOpHy
adKTUBHOCT.

» HMG- nHxmbutopu Koju y cBojoj
CTPYKTYpU cagpe NakTOHCKM MPCTeH
CYy NpeKyp30pu Koju ce npesoge y
aKTMBHW OBKK IN VIVO, XNOpOrn3om.

Csn HMG- nHxmbutopn nmajy ucty
arconyTHy KoOHdurypaumjy
(cTepeoxemMujy) XMOpoKCUITHUX rpyna y
nosnoxajy 3- n 5- kKao U meBacTaTuH U
noBacTaTuH.

3R, 5R-cTepeoxemuja je oaroBopHa 3a
NHXNOUTOPHY aKTUBHOCT jep je
Be3uBame 3a eH3um HMG-CoA
peaykTasy cTepeocenekTMBHO.

Hnafeon

Ciklicni sistem



3ajegHnyke ocobmHe HMG-nHxmbutopa

¥  YKOSIMKO ce pacTojare (MOCT o4 ABa
yribeHukoBa atoma) namehy C5 u
LMKINYHOI cuctemMa npoMeHun (CMaru
nnun noseha) gonasu 4o cMakbena
NN NOTNYHOr rybuTka akTUBHOCTM.

v [Mpucycteo asorybe Bese namehy C6 u
C7 moxe fga ytnde Ha nosehake unu
CMatbeH-e aKTUBHOCTMW.

» OpacyctBo aBorybe Bese (eTun-rpyna)
npyXxa onTumanHy aktmsHocT 3a HMG-
NHXMOuTOpe TN A 1 atopBacTaTuH.

» [lpucycTtBo gBorybe Bese (eTeHus-
rpyna) npy>a ontumarsiHy akTMBHOCT 3a
HMG-uHxnbutope ca gpyrum
LUKINYHUM cucTeMnMa (MHOOonM-
doniyBacTaTtuH, XMHOMUH-NUTaBaCTaTUH,
NMMPUMUANH-POCYBACTATUH).

Hnafeon

Ciklicni sistem



[Moarpyna HMG-uHxubutopa - Tun A

¥ [eKkanuHcKn nNpcTeH yyecTsyje Yy
BesnBawy HMG- nHxnbutopa 3a
aKTUBHO MecTO Y eH3nmy HMG-CoA HaC
penykrtasu. Kaga ce gekanmHckm
CUCTEM 3aMeEHU LMKINOXEKCAHCKNM |,
akTnBHoct HMG- nuxunbutopa ce
cmarsm 10 000 nyTa.
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v CTtepeoxemuja ectapckor 0o4HOr Tun A
naHua Huyje 3HavajHa 3a aKTMBHOCT;
MehyTuMm, npeBoherem ecTapcke
rpyne y etapcky cmamyje ce
aKTMBHOCT.

¥ Metun-rpyna y R;-nonoxajy nosehasa
aKTUBHOCT (CMMBacCTaTUH je
NOTEHTHUjM Of SioBacTaTuHa).

¥ [B-xugpokcunHa rpyna y R,-nonoxajy
nosehasa XuapodUNHOCT.



[Moarpyna HMG-uHxubutopa - Tun b

CynctutyeHtTu W, X, Y 1 Z mory 6utmn

YITbEHMKOBU NN a30TOBU aTOMU; ¢
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KonnaHapaH ca LeHTpanHum
apoMaTU4HUM MPCTEHOM.
Tun b
Cynctutyumjom apun-rpyne y R-
nosioxajy, arkus-HmM3om, aMmuaHoOM Unu
cyndpamumgHom rpyrnom nosehasa ce
NUNOMUITHOCT U NHXNBUTOPHA
aKTUBHOCT.



MexaHunsam gejctea HMG-nHxmubutopa

o Wuxnbmntopn HMG-CoA penykrase cHMXKaBajy HUBO XonecTtepona y nnasmu
cnegenhnm MexaHM3mMoMm:

= MHXMBMpajy G1ocrMHTE3y XonecTteporna

= nocnewyjy npeysumare LDL (nMnonpoTerHn mane ryctuHe) xonecrtepona nocpeaosaHo
Npeko peuenTtopa

m CMamyjy cuHTesy VLDL (nunonpoTenHun Bpro mane ryctuHe) xonectepona (VLDL ce
npeko IDL (nMnonpoTenH cpeake ryctuHe) npetsapa y LDL).

o Wuxnbuumnja HMG-CoA peayktase goBoam 4o cMaweHe BMocnMHTe3e xonectepona y
jeTpu (MHUUMjanHo), 4OK KOMMEH3aTOpHO aonasu go nosehawa ekcnpecuje HMG-
CoA penykTtase n ekcripecuje LDL peuentopa. Pesyntart oBux edoekara je:

s Onaro O ymMepeHo cMaken-e BMOCUHTE3E XOrecTepora
= 3HayvajHo noBehawe npeysmmara LDL-xonectepona nocpenosaHo pelentopuma

s CMamene HMBoa LDL y nnasmu



MexaHunsam gejctea HMG-nHxmubutopa

[ToBehare ekcnpecuje LDL peuenTopa je npuMapHn MexaHu3am y CHUXKehy HUBoa
LDL jep HMG-uHxnbuntopa He cHuxaBa HMBO LDL kog naumnjeHata ca XOMO3UroTHOM
dramunujapHom xunepxonecTteponemujom (He mory ga cuHteTuwy LDL-peuenTtope).

[MoBehake bpoja LDL peuentopa Moxe Aa yseha gupekTHy enmuHaunjy VLDL n
IDL xonecteporna. C o63Mpom ga cy oBu nunonpoTtenHn npekypsopu LDL, Ha oBaj
Ha4yMH MOXe Aa ce cMakM YKyrnHW HMBO LDL xonectepona y nnasmu.

HMG-nHxnbutopu ymepeHo (8-12%) ga ytndy Ha noBehawe HMBoa HDL
(XMNOMUKPOHW BENUKE ryCTUHE) XonecTtepona.

ATopBacTaTuH, pocyBacTaTUH N CMHBAcTaTuH, CMakyjy HMBO LDL xonectepona y
nrasMun naumjeHaTa ca XoMo3MroTHOM dpamMuriMjapHoOM XMNepxonecTeposieMmnjom,
HajBepoBaTHMje Tako WTOo Y Behoj Mmepu cHmxasajy npoaykuujy LDL xonectepona y
jeTpu.

[Topen Tora atopBacTaTuH M pocyBacTaTUH MOry [a CHMU3e N HUBO Tpurnuuepuaa y
nnasmu. Y crnydajy atopacTtaTuHa oBaj edbekaT ce npunucyje HeroBoj cnocobHoOCTU
Aa 'y Behoj mepu yknawa VLDL xonecTtepon koju je 6orat Tpurnuuepunanma.



Punanyko-xemujcke ocoomHe HMG-mHxnourtopa

» [lpaBacTtaTuH, prniyBacTaTnH u atopBactatuH cy HMG-uHxmbutopa kncenor
KapakTepa.

» EHOOUMKNMYHM aToMM a3oTa dornyBactatvHa (MHOOMN) U atopBacTaTtMHa (NUpPon) He
jOHWN3Yjy jep je cnoboaHn enekTPOHCKN nap OBMX aToMa YKIibydeH Yy ogpKaBame
apoMaTtn4yHOCTN oarosapajyhux npcTeHoBa 1 He MOry Aa Besyjy NpOoToHe (Hemajy
6a3He ocobuHe).

» XMHOMUHCKN (NUTaBacTaTUH) U NTMPUMNOMHCKM (pOcyBacTaTH) NPCTEHOBU cy crabe
6ase 1 Ha omsmonoLllkoj pH he npumapHO 6UTK Yy HEjOHN30BAHOM ODJINKY, OBU
NeKoBu nokasyjy amoTepHu KapakTep.
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C*)J'IyBaCTaTVIH aropBacTtaTtuH nnTaBacCcTaTuH pocyBacTaTuH npasacTtaTuH




Punanyko-xemujcke ocoomHe HMG-mHxnourtopa

AKTUBHM 06nnk cenx HMG-
NHXNBUTOPa cagpxu 3,5-ANXMapoKCu-
NEeHTaHCKY KapboKCUMHY rpyny Koja je
OAroBOpPHA 3a MHXMBUTOPHY aKTUBHOCT

(pK,=2,5-3,5) 1 Ha cpnanonoLukoj pH "o ° HoAL~L o,
Hanasu ce y joHM30BaHOM OBNUKy. o 0 o A_s_OH

/% : H in vivo To
HaC > _ > N
lloBacTaTVH 1 CMMBACTaTUH Cy = _ naoiza 0 ] 2w,

C

. — CH
HeyTpanHu NPeKyp3opu Koju y CBOjoj 3
CTPYKTYpWU Ccagpxe JTaKTOHCKN NMPCTEH R
n K”aCMd)MKny Ce Kao Inaktivni oblik Mevastatin (R;=H; R,=H) Aktivni oblik
HeeﬂeKTpOJ'I NTHW. Lovastatin (R{=CHgs; Ry=H)

Simvastatin (R;=CHgs; Ro,=CH3)
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Xnaponusom NakTOHCKOr NpcTeHa
MeBacTaTuHa, JioBacTaTHa n
cuMBacTaTMHa HacTajy akTUBHU 3,5-
AnXnapokcu kapbokcunatu,
pacTBOPHU Y BOOMN.



dapmakoknHeTn4yke ocobnHe HMG-nHxnbourtopa

ATOpBaCTaTI/IH, d)]'lyBaCTaTI/IH, nnMTaBacTaTtuH , 1oOBaCcTatTuH N CUMBaAaCTaTuUH CY
paCTBOpJ'bI/IBVIjVI y nmnnanmMa o rnpasactatnHa U pocyBacCcTtaTUHa.

CTtepeoxemuja cynctutyeHata Ha BULNKNUYHOM (OeKanMHCKOM) NPCTEHY
nosacTaTuHa, CMMBacTaTUHa W NpaBacTaThHa je Make 3HavajHa 3a aKTUBHOCT.

CBu HMG-nHXMbuTopn ocnm npasBactatuHa (xnapodunHmnjmn) ce Beayjy 3a npotenHe
nyiasMme y BUCOKOM MPOLIEHTY.

HMG-nHxnbéutopn ce metabonuiiy HakoH NPBOr Nposiacka Kpoa jeTpy, 30or yera je
BMOpPacnonoXmMBOCT HAKOH per 0S NPUMEHE HMUCKa U He odpaXkaBa npasy ancopnuujy.

» Hnp. 60-80% oa npumerneHe Oo3e cMmBacTaTMHa ce ancopbyje HakoH per 0S
npumeHe, anu je camo 5% o NnpuMereHe O03e O4roBOPHO 3a HacTaHak
edpekTa.

[TnTaBacTaTMH UMa Hajsehy 6MopacnonoXnBOCT HaAKoH per 0s npumeHe (51%), ook
noBacTaTMH U CUMBaCTaTUH HajHUXY.

[MpumapHo ce nusnydyjy nytem eueca.
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