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lIBIt
 Ù manRbePTbkSIxøH‘species’GacehIr:ncMgay1000miles eday
 Ù lIBItEdleyIghUbsBVézátamry;cMNIGahar KWPaKeRcInCaBBYkRTIGasuIlKøIesrul ‘RbEhl90PaKryénbrimaNGahar’
 Ù vak¾mancMnYnRbEhl90PaKryEdrénzamBlbMrugrbsmnusS
 Ù manRbePTbkSIxøH‘species’GacehIr:ncMgay1000miles edayKµanQb´CamYynwgel|}n25miles kñúg1em¨ag nigBYkGñkrtkILamarathon EdlGacrt:nrab´em¨ag
 Ù zamBlTaMgenaH eRkAGMBI:nmkBIkarrMlayKøIkUEsn KW:nmkBIkarrMlayRTIGasuIlKøIesrul
 Heng Savoeun/2008 3
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karrMlay nigkarRsUb
 Ù el|}nénkarkinrMlayenHRtUv:nbeg,IneLIgedaysarclnaéneJHev[ntUc nigedayGMeBIénkareZVIeGaykøayeTACabMENktUc>‘ éntUc nigedayGMeBIénkareZVIeGaykøayeTACabMENktUc>‘emulgation)énTwkRbmat
 Ù TwkRbmat RtUv:nbeg,ItenAkñúgezøImrYcbeJ©jtamRbmatmkkñúgeJHev[ntUc
 Heng Savoeun/2008 4
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skmµPaBGg;suIm lipase
 CMurujRbtikmµGuIRdUlIsénm¨UelKulRTIGasuIlKøIesrulenARtg´ C-1 nig C-3 EdlenARtg´ C-1 nig C-3 Edlbeg,It:nCaGasuItxøaj´esrInig 2-monoacylglycerol
 Heng Savoeun/2008 5
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CMgWsÞHpøÚvTwkRbmat;
 Ù TwkRbmat´ CaGñksMrbsMrYldl´karRsUbykénlIBIttamry;karbeg,ItmIEsl‘micelles)
 enAkñúgeJHev[nÙ enHCadMeNIrmYyy¨agsMxan´ eRJHeKGacdwgc|ascMeJHGñkCMgWEdlsÞHpøÚvTwkRbmat´Ù enHCadMeNIrmYyy¨agsMxan´ eRJHeKGacdwgc|ascMeJHGñkCMgWEdlsÞHpøÚvTwkRbmat´eRBaHGñkCMgÅ RsUbykEtmYycMnYntUcénGaharlIBItecjBIeJHev[n nigbeJ©jmkeRkAtamlamkCaeRcIn
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kardwknaM
 ´ Ù TwkRbmat´minRtwmEtCYydl´karrMlaylIBIteT BiessvaCYydl´karRsUbyklTÆplEdl:nmkBIkarrMlaylIBItecjBIeJHev[neT[tpgÙ lTÆpl Edl:nmkBIkarrMlaylIBItRtUv:nRsUbyk ehIyenAkñúgekasikaéneJHev[n vak*RtUv:nbMElgeTACaRTIGasuIlKøIesrulvij:nbMElgeTACaRTIGasuIlKøIesrulvijrYcvaRtUv:nrMuB&TÞCaPaKlÁitlIbURbUetGuIn
 ‘lipoprotein particles)EdleKehAzasuILÚmIRkUn‘ chylomicrone) ehIyRtUv:nbeJ©jeTAkñúgQam
 Heng Savoeun/2008 7
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lipoprotein lipase
 Ù RTIGasuIlKøIesrulénsuILÚmIRkUnRtUv:nbJ¢ÚneTACalikaxøaj´ rWsacduM nigenATIenaHRtUv:nrMlayedayGg´suIm lipoprotein lipase eTACaGasuItxøaj´nigKøIesrulvij
 Ù GasuItxøaj´cUleTAkñúgCalikaxøaj rWsacduM cMENkKøIesrulRtUv:nbJ¢ÚneTAezøImrWe:økenamEdlenAkEnøgenaH vaRtUvbMElgeTACa dihydroxyacetonphosphate
 rYccUleTAkñúgKøIkUlIsrYccUleTAkñúgKøIkUlIs
 Heng Savoeun/2008 8
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GuksuItkmµénGasuItxøaj;Ù enAqñaM1904 elak Franz Knoop dwknaMkareZVIBiesaZn*mYy‘biochemical experiment’Edl:necjCaKMrUGuksuItkmµénGasuItxøaj nig:nnaMeTArkkarbMPøWnUvpøÚvénkarrMlayGasuItxøajÙ elak Knoop :nyk fatty acid derivativesEdlmanbg<úM phenylcgP¢ab´ eTAkabUnxagcugeTAeGaystVEq,suI rYcKat´ykTwkenamEq, mkeZVIkarviPaK
 Heng Savoeun/2008 9
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karBiesaFrbs;elak Knoop
 Ù ebIKatyk fatty acid derivatives EdlmancMnYnGatUmkabUnessykeTAeGayEq,suI KatrkeXIjenAkñúgTwkenamEq,nUvGasuItGuIBuyric
 Ù ebIKatyk fatty acid derivatives EdlmancMnYnGatUmkabUnKU ykeTAeGayEq,suIKatrkeXIjenAkñúgTwkenamEq,nUvGasuItepnIlGaesTic‘phenylaceturic acid)
 Õ snñidðan→ ebIGasuItxøaj´RtUvkatmþgGatUmkabUnmYyenaH vanwgekItCa hippuric acid dUcKña→ dUcenH GasuItxøaj´RtUvkatpþac´mþgGatUmkabUnBIr>kñúgeBleZVIGuksuItkmµ eTAelIβ-carbon
 Heng Savoeun/2008 10
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kareFVIeGayskmµénGasuItxøaj;Ù vaRtUvbMElgeGayeTACafatty acid acyl- CoA sin ehIyRtUvkar1 ATP eRkam
 GMeBIénGg´suIm acyl -CoA- synthetase enH RbRBwtþeTACab´nwgPñaseRkAénmItUkugRDI
 Heng Savoeun/2008 11
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1’ GuksuItkmµ; karbeg,Itsm¬&nÆBIrCan‘α,β-double bond’acyl-CoA dehydroganaseCMrujRbtikmµbeg,Itsm¬&nÆBIrCan´rvagkabUn α nig β énbg<úM acyl
 2’ GuIRdatkmµ‘hydration):RbtikmµbUkTwkenoyl-CoA RtUv:nrgRbtikmµbUkTwkedIm|Ibeg,It 3-hydroxyacyl-CoAEdlkatalIs
 eday enoyl-CoA hydratase
 β-oxidation
 eday enoyl-CoA hydratase
 3’ GuksuItkmµ: RbtikmµdkGuIRdÚEsn3-hydroxyacyl-CoA RtUvrgGuksuIkmµEdlCMrujeday 3-hydroxyacyl-CoA
 dehydrogenasenigeg,It:n 3-keto acyl-CoA
 4’ thiolysis; katpþac´sm¬&nÆ Cα,-Cβ3-ketoacyl-CoA RtUv:nrgRbtikmµEdlCMrujeday thiolase ehIyRtUvpþacecjCaacetyl-CoA nig fattyl acyl-CoA EdlmancMnYnGatUmkabUnxøICagmunBIr
 Heng Savoeun/2008 12

Page 13
                        

β-oxidation
 ÙmUYyCMuén β-oxidationÙmUYyCMuénmanGg´suIm4CaGñkCMruj
 Ù kñúgmYyCMubeg,It:n1 acetyl-CoA , NADH
 nig FADH2 ehIynwgbeg,It:n fatty acid-CoAEdlmankabUnGatUmxøICagmun2
 Heng Savoeun/2008 13
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karxUc acyl-CoA dehydrogenase bNþaleGaysøab;
 Ù karsøab´mYyrMeBcénkUnekµgminQWmñak´minTan:nBnüleGay:nc|aslaseTÙ buEnþ rhUtdl´10PaKryénkrNIyenH eK:ndwgc|asza; bNþalmkBIkarxUc acyl-CoA dehydrogenase (defect of acyl CoA
 dehydrogenase) EdlCaCMgWtBUCÙ bnÞabBIeBlhUb:yPøam KWKøúykUsCaGñkpþlzamBly¨agZMénemtabUlIsÙ buEnþ bnÞabBIGsry;eBlxøImk kMhabrbsKøúykUszycuH rYcel|}nénÙ bnÞabBIeBlhUb:yPøam KWKøúykUsCaGñkpþlzamBly¨agZMénemtabUlIsÙ buEnþ bnÞabBIGsry;eBlxøImk kMhabrbsKøúykUszycuH rYcel|}nénGuksuItkmµrbslIBItRtUvEtekIneLIg
 Ù Ékarsøab´mYyrMeBcénkUnekµgenHGacmanmUlehtumkBIPaBminRsbKñarvagGuksuItkmµénKøúykUs nigGasuItxøaj´
 Heng Savoeun/2008 14

Page 15
                        

GuksuItkmµénGasuItxøaj;naMmkfamBleRcInó; 1 palmitic acid ‘C16’Palmitoyl-CoA + 7CoA + 7FAD + 7NAD+ + 7H2O→
 8Acetyl-CoA +
 7FADH2 +
 7NADH +7NADH +
 7H+
 Ù GuksuItkmµ8 acetyl-CoApþl´nUv8 GTP 24 NADH nig8 FADH2
 → cMnYnsrubKW131 ATP . EtedaysarRtUvkar2 ATP sMrabeZVIeGayskmµén palmitic acid edIm|Ibeg,It palmitoyl-CoA
 →→ dUcenHzamBlenAslEt129 ATP
 Heng Savoeun/2008 15
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β-oxidation énGasuItxøaj;EdlmankabUness
 Ù GasuItxøaj´kñúgZmµCatiPaKeRcInmancMnYnkabUnKU‘2ç 4ç 6 ççç’nigRtUvbMEbkrhUtdl´ acetyl-CoA
 Ù ruk¡CatixøHsMeyaKGasuItxøaj´EdlmancMnYnkabUnessÙ enAcugbJ¢bén β-oxidation rbsGasuItxøajEdlmancMnYnÙ enAcugbJ¢bén β-oxidation rbsGasuItxøajEdlmancMnYn
 kabUness beg,It:nCa propionyl-CoAÙ propionyl-CoA RtUv:nbMElgeTACa succinyl-CoA ehIysuccinyl-CoA cUleTAkñúgvdþGasuItsuIRTic
 Heng Savoeun/2008 16
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RbtikmµbMElg propionyl-CoA eTACa succinyl-CoA
 Gg´suImcMnYnbI KW ;k’ RbtikmµTImYyRtUv:nCMrujedaysarpropionyl-CoA carboxylase Edlmanbiotin Ca prosthetic group
 x’ methyl malonyl-CoA racemase
 CMrujRbtikmµbMElg D-methyl malonyl-CMrujRbtikmµbMElg D-methyl malonyl-
 CoA eTACa L-isomer rbsvaK’ methyl malonyl-CoA mutase
 CMrujRbtikmµbeg,It succinyl-CoA EdlCaGg´suImmYyRtUvkar vitamin-B12 deriva-
 tive adenosyl cobalamin Cashtþa
 Heng Savoeun/2008 17
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GasuItxøaj;minGacbMElgeTACa kabUGuIRdat)aneT
 Ù GatUmkabUnénGasuItxøaj´TaMgLayEdlRtUv:nrMlayrhUtdlacetyl-CoAehIy minGacykeTAsMeyaKKøúykUs:neT elIkElgEtruuk¡CatinigmIRkUsarBag<kaybueNÑaHEdlmanGgsuIménvdþKøIGuksuILat
 Ù buEnþ GasuItxøajEdlmancMnYnGatUmkabUness rYcbeg,It:nCaEtruuk¡CatinigmIRkUsarBag<kaybueNÑaHEdlmanGgsuIménvdþKøIGuksuILat
 Ù buEnþ GasuItxøajEdlmancMnYnGatUmkabUness rYcbeg,It:nCapropionyl-CoAGacykeTAsMeyaKedIm|Ibeg,ItCaKøúykUs:n
 GasuItxøaj´CaTUeTAminGacrMlay rW bMElgeTACakabUGuIRdat:neTcMeJHstV
 Heng Savoeun/2008 18

Page 19
                        

GuksuItkmµénGasuItxøaj;minEqÁt
 Ù CaTUeTAGasuItxøaj´minEqÁtmanenAkñúgZmµCatiEtTMrg´ cisó linoleate (C18 cis, cis, ∆ 9,12 )
 Heng Savoeun/2008 19
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GuksuItkmµénGasuItxøaj;minEqÁtÙ bnÞab´BIeZVI β-oxidation cMnYnbIdgmk beg,It:nCa enoyl-CoA Edlmansm¬&nÆBIrCan cis-β, γ . dUcenH vaRtUvbMElgdUcteTA;
 k’ enoyl-CoA isomeraseCMrujRbtikmµbþÚrBIsm¬&nÆBIrCan cis ∆3eTAsm¬&nÆBIrCan trans ∆2
 x’ sm¬&nÆBIrCan trans ∆2 RtUv:ns<aseday enoyl-CoA hydratasex’ sm¬&nÆBIrCan trans ∆ RtUv:ns<aseday enoyl-CoA hydratase
 rYc β-oxidationk*RbRBwtþieTAZmµtaEdlbeg,It:nCa2,4-dienoyl-CoAK’ Rbtikmµrbs 2,4-dienoyl-CoA RtUv:nCMrujedayGgsuIm 2,4-
 dienoyl-CoA reductase Edlbeg,It:n trans ∆3 enoyl-CoA
 X’ enoyl-CoA isomerase CMrujRbtikmµbþÚrBI trans ∆3enoyl-CoAeTACatrans ∆2 enoyl-CoA rYc β-oxidation cab´epþImbnþeTAeT[t
 Heng Savoeun/2008 20
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GuksuItkmµénGasuItxøaj;minEqÁt
 Heng Savoeun/2008 21

Page 22
                        

ketone bodies
 Ù acetyl-CoA EdlmItUkugRDIénekasikaezøIm beg,It:nkñúgeBleZVIRbtikmµGuksuItkmµGasuItxøaj´ RtUv:neZVIGuksuIkmµbnþeTAeT[ttamZmµtaenAkñúgvdþGasuItsuIRTic
 Ù buEnþmYyEpñkZMén acetyl-CoAenHRtUveRbIR:senAkñúgkarsMeyaKBBYk ketone(ketogenesis)BBYk ketone(ketogenesis)
 Heng Savoeun/2008 22
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RbtikmµsMeyaK- hydroxybutyrate,
 - acetoacetate
 - acetone
 Heng Savoeun/2008 23
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sar³sMxan;énGgÁ ketone
 Ù KWCasarZatuGuksuItkmµy¨agsMxansMrab´srIrag<CaeRcIn BiessKWebHdUg sac´duM nigxYrk|al
 Ù tamZmµta xYrk|aleRbIR:sKøIkUspþac´muxCaRbPBzamBl eRJHGasuItxøaj´minGacqøgkatsrésrQaménxYrk|al:neT
 Ù cMeJHkarsæitkñúgsPaBGtGaharyUr xYrk|alk*bþÚrmkrkGg< ketoneÙ cMeJHkarsæitkñúgsPaBGtGaharyUr xYrk|alk*bþÚrmkrkGg< ketoneCaGñkpþl´zamBlvij
 Ù acetoacetateRtUv:nbeJ©jBIezøImeTAkñúgQam nigRtUv:neRbIR:sCasarZatuGuksuItkmµEdlvaRtUv:nbMElgeTACa acetyl-CoA
 Heng Savoeun/2008 24
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RbtikmµbMElg acetoacetate eTACa acetyl-CoA
 Ù succinyl-CoA transferaseCMrujRbtikmµbMElg acetoacetate nig succinyl-CoA eTACa acetoacetyl-CoA nigsuccinate
 Ù bnÞab´mk acetoacetyl-CoARtUvbMElgeTACa2acetyl-CoAeRkamGMeBIén thiolase
 Heng Savoeun/2008 25

Page 26
                        

karsMeyaKGasuItxøaj;
 Ù GuksuItkmµR:rBVeLIgenAkñúgmItUkusRDI nigeRbIR:s fatty acyl-CoACasu)bRsþaÙ cMENkkarsMeyaKvijRbRBwtþeTAenAkñúgsuItUsul nigeRbI acyl carrier protein
 (ACP)
 Ù cMeJHGuksuIkmµRtUv:ncUlrYmBI redox-coenzyme (NAD+ nig FAD)
 Ù cMENkkarsMeyaK KW NADPHÙ cMENkkarsMeyaK KW NADPH
 Heng Savoeun/2008 26
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kareRbobeFobrvagkarbMEbk nigkarsMeyaK1- TItaMgkñúgekasika 2- acyl group carrier
 3- electron acceptor/donor
 4- stereochemisry énRbtikmµ hydration/dehydration5- TMrg´EdlkñúgenaH C2 unit RtUv:nplit nigRtUv:npþl´
 Heng Savoeun/2008 27
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A- acetyl-CoA carboxylase
 Ù acetyl-CoA RtUv:neZVIRbtikmµbUkGatUmkabUnedIm|Ibeg,It:nCamalonyl-CoA
 Ù RbtikmµenHRtUv:nCMrujeday acetyl-CoA carboxylase
 EdlCaGg´suImGaRs&y biotin
 E-biotin
 Heng Savoeun/2008 28
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B - fatty acid synthase
 kñúgkarsMeyaKGasuItxøaj eKEckCa5CMhan1- loading ; Gg´suImBIrEdlRtUvkarsMrabCMhanenHKWacetyl-CoA-ACP transacylase nigmalonyl-CoA-
 ACP transacylase . acetyl-CoA RtUv:nbþÚreTACaacetyl-ACPnigmalonyl-CoA RtUv:nbþÚrCa malonyl-ACP
 2- condensation; manGg´suImmYyKW ketoacyl-ACP synthase
 3- reduction; ketone én acetoacetyl RtUvbMElgeTACa3- én RtUvbMElgeTACaGal´kul EdlCMrujeday ketoacyl-ACP reductase
 nigRtUvkar NADPH4- dehydration ; β-hydroxyacyl-ACP hydrase CMrujRbtikmµkat´pþac´Twk edIm|Ibeg,It:nCasm¬&nÆBIrCan´
 5- reduction; trans-butenoyl-ACPRtUvrgerdukkmµedIm|Ibeg,It acyl-ACP EdlmanGatUmkabUn4 EdlCMrujedayenoyl-ACP reductase nigRtUvkar NADPH
 Heng Savoeun/2008 29
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RbtikmµbUk kñúgCuMTI2énkarsMeyaKGasuItxøaj;
 Heng Savoeun/2008 30
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karsMeyaK palmitate (C16)
 Acetyl-CoA + 7malonyl-CoA + 14NADPH
 Palmitate + 7CO2 + 14NADP+ + 8CoA + 6H2O
 Heng Savoeun/2008 31
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RbtikmµsMeyaKRTIGasuIlKøIesru:l
 Glycerol 3-phosphate + 2Fatty acid-acyl-CoA Acyl-transferase
 Phosphatidate+ 2CoA
 Phosphatidate + H2OPhosphatidate phosphatase 1,2-Diacylglycerol + PiPhosphatidate + H2OPhosphatidate phosphatase 1,2-Diacylglycerol + Pi
 1,2-Diacylglycerol + Fatty acid-acyl-CoA Acyl-transferase
 Triacylglycerol + CoA
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karsMeyaKRTIGasuIlKøIesru:l
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segçblIBItemtabUlIs
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karRtYtBinitüemtabUlIslIBItÙ karRtYtBinitüénkarsMeyaKGasuItxøajRbRBwtþeTA2Epñk ;
 1- tamry;karRtYtBinitüry;eBlxøI ‘vtþmanénsu)bRsþa’skmµPaBrbs acetyl-CoA carboxylase EdlCaGñkCMrujRbtikmµCMhanTImYyénkarsMeyaKenHRtUv:nbgÁakeday palmityl-CoA
 2- tamry;karRtYtBinitüry;eBlEvg ‘cMnYnGg´suImGacERbRbYleTAtamkarERbRbYlénel|}nkñúgkarsMeyaK rWrMlayRbUetGuIn’ dUcCakarsMeyaKacetyl-CoA carboxylase nig fatty acid synthase RtUv:nbeg,IneLIgedaysar insulin
 CMhanTImYyénkarsMeyaKenHRtUv:nbgÁakeday palmityl-CoA
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Page 36
                        

cholesterolcholesterolcholesterolcholesterol
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kUelesþru:l
 Ù brimaNd¾snÆwkénkUelesþrul RtUv:nbMElgeTACaGasuItTwkRbmat‘bile acid’brimaNtictYcénkUelesþrul bMerICaCIvsMeyaK steroid hormone
 Ù manenAkñúgPñasekasikarbsstV buEnþminEmnkasikaruk¡CatieT
 Heng Savoeun/2008 37
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karrMlaykUelesþru:lÙ kUelesþrulRtUv:nbeJ©jecaltamry;TwkRbmatÙ karERbkøayxøHEdlenAkñúgsrIrag<eyIgGaceZVI:n KWkarbMElgkUelesþruleTACaGasuItTwkRbmat
 Ù mYyEpñkZMénGasuItTwkRbmatkñúgeBaHev[nRtUv:nRsUbykmkvij ehIynaMeTAezøImvijedIm|IbeJ©jecaleTAkñúgeBaHev[ntamry;TwkRbmatCazµI(enterohepatic circulation’ énGasuItTwkRbmat(enterohepatic circulation’ énGasuItTwkRbmat
 Ù GasuItTwkRbmatRbEhlmYyRkam:neTAdl´eBaHev[n rYcRtUv:nbeJ©jecal bnÞab´BIBBYk:k´etrIeZVIeGayGsKuNPaB
 Ù kUelesþrulmYyEpñkeT[tEdl:neTAdl´eBaHev[nEdrRtUv:nrgerdukmµeTACakoprosterin edaysar:k´etrIkñúgeBaHev[n ehIyRtUv:nbeJ©jecal
 Heng Savoeun/2008 38
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karrMlaykUelesþru:l
 extra-hepatic
 cholesterollipoprotein in plasma
 cholesterol
 in food
 bile acid
 bile
 gall bladder
 bile acid
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GasuItTwkRbmat; (bile acid) nigGMbilTwkRbmat; (bile salt)
 Ù eRkABI cholic acid k¾RtUv:nbeg,ItnUvGasuItTwkRbmatmYyeT[t KWchemodeoxycholic acid Edr . vaRtUv:nkMNtsMKalxusBI cholic acidedaysarGvtþmanénRkum OHRtg´ C-12.
 Ù mUelKulTaMgBIrRtUv:neKehAza GasuItTwkRbmatzñakTI1 ‘primary bile acid)Ù pÞúyeTAvij GasuItTwkRbmatBIreT[t‘deoxycholic acid nig lithocholic acid’Ù pÞúyeTAvij GasuItTwkRbmatBIreT[t‘deoxycholic acid nig lithocholic acid’RtUv:neKehAza GasuItTwkRbmatzñak´TI2‘secondary bile acid) eRBaHBYkvaRtUv:nbeg,Itecjmk enAkñúgeBaHev[nedayedGuIRdUsIlkmµénGasuItTwkRbmatzñak´TI1Rtg´C-7
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GasuItTwkRbmat;(bile acid) nigGMbilTwkRbmat;(bile salt)
 lithocholic acid
 cholic acid
 cheno-deoxycholic acid
 deoxycholic
 acid
 Heng Savoeun/2008 41
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micelle
 Õ rUbenHbgØajza mUelKulGasuItTwkRbmat´CamYynwgEpñkminbUElrrbsvaEdlenAelI micelle ehtuenHehIy :neZVIeGay micelle
 køayeTACarlaykñúgTwk
 Õ GgsuIm lipase rMkil
 micelle
 kEnøg kat'pþad'triacylglycerol
 food-lipid
 bile
 acidbile
 acid
 Õ GgsuIm rMkilcUleTACitGasuItTwkRbmat´BIxagelI bnÞab´mkk¾cab´epþImkat´pþactriacylglycerolénRKab´lIBIt
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GMbilTwkRbmat;emtabUsIl
 eBaHev[nprimary
 bile acid
 enterohepatic
 circulation
 bile
 bile salt
 gall bladder
 primary
 bile acidsecondary
 bile acid
 bile salt
 karbMEbkGMbilTwkRbmat'eday:k'étrIkñúgeBaHev[n
 karRsUbykvij
 feces
 bile salt-metabolism
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RKYsRbmat;Ù kMhab´kUelesþrulkñúgTwkRbmat KWx¬sxøaMg mann&yza CasUluysüúgEqÁtxøaMgÙ tamZmµta karrgCakkrénkUelesþrul RtUv:nkatbnæyedaysar«TÆiBlénGasuItTwkRbmat
 Ù ´ kalNakUelesþrulminrlay enaHvakkKrkñúgRbmat rWkñúgbMBgTwkRbmatEdlnaMmknUvRKYsRbmatEdlnaMmknUvRKYsRbmat
 kñúgRKYsRbmat´mankUelesþrul 80-90%
 Ù cMeBaHkarbeg,ItRKYsenH k¾mankarcUlrYmBIkkrénGMbilkalsüÚm‘calciumsalt)énGMbilTwkRbmatEdr
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RKYsRbmat;
 Ù ZatupSMénTwkRbmat´ ;- GasuItTwkRbmat 90-120g/l
 - cholesterol 3-10g/l
 - bile pigment 1,5g/l- bile pigment 1,5g/l
 - RbUetGuIn 5g/l
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kardwknaMlIBItkñúgQam
 lIBIt kMhab'
 Ù lIBItenAkñúgQam KWCa triacylglycerol, phosphoglycerol, cholesterol ‘esrI nigeGEsÞrkmµ’ nigGasuItxøaj´esrI Ù lIBItTaMgGsén:øsµaRtUv:ndwknaMedaykarcgP¢ab´eTAnwgRbUetGuIndwk naMyzaRbePT‘specific transportprotein’kñúgTMrg´Ca lipoprotein
 lIBIt kMhab'mg/100ml nmol/l
 triacylglycerol 50-150 0.62 - 2.5
 phosphoglycerol 160 – 250 2.2 – 3.4
 cholesterol 150 – 220 3.9 – 6.2
 GasuItxøaj'esrI 14 – 22 0.5 –0.8
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karbegáIt lipoprotein
 Ù QrelImUldðanm¨asmaDrbsva eKGacEck lipoprotein CabYnRkum;- very low density lipoprotein (VLDL)
 - low density lipoprotein (LDL)
 - high density lipoprotein (HDL)
 - chylomicron sMbUreTAedaylIBIt ehIyma¨smaDtUcCag VLDL
 Ù kñúg nig KWsmamaRt zycuH - sMbUreTAedaylIBIt ehIyma¨smaDtUcCag
 Ù kñúg VLDL, LDL nig HDL KWsmamaRt lipid-protein zycuH Ù LDL bgØajnUvkMrit cholesterolx¬sÙ cMENkÉ HDLbgØajnUvkMrit phosphoglycerol x¬svij
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karbegáIt lipoprotein
 Chylo
 micron
 VLDL LDL HDL
 density(g/ml)
 diameter(nm)
 component(% dry weight)
 - protein
 <0.95
 100-1200
 1-2
 0.95-1,006
 30-80
 10
 1,019-1,063
 18-25
 25
 1,063-1,21
 5-12
 33- protein
 - triacylglycerol
 - cholesterol and
 cholesterol esters
 - phospholipids
 apoprotein composition
 1-2
 83
 8
 7
 AI,AII
 B48
 CI,CII,CIII
 10
 50
 22
 18
 B100
 CI,CII,CIII
 E
 25
 10
 46
 22
 B100
 33
 8
 30
 29
 AI,AII
 CI,CII,CII
 E
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lipoproteinlipoproteinlipoproteinlipoprotein
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chylomicron
 Ù chylomicron KWCa lipoprotein EdlsMbUr triacylglycerolÙ chylomicron ekIteLIgenAkñúg mucosa cell énRsTabGnÆwlrbsKl´eBaHev[ntUc‘duodenum’
 Ù karrMlay chylomicronekIteLIgenAkñúgCalikaCaeRcIneRkABIezøIm Ù lipoprotein-lipase KWCaGgsuImzitenAnwgPñasekasikaénCalika eRkABIezøIm ehIyCMrujkarkatpþac´ eGayeTACa
 Ù KWCaGgsuImzitenAnwgPñasekasikaénCalika eRkABIezøIm ehIyCMrujkarkatpþac´ triacylglycerol eGayeTACa GasuItxøaj´ nig glycerol
 Ù GasuItxøaj´RtUv:nTTYlykedayCalika ehIyk¾rgemtabUlIs Ù glycerol RtUvdwknaMeTAezøIm EdlenAkEnøgenaHRtUvrgRbtikmµpUsVrIlkmµ ehIycugbJ©b´k¾bJ©ÚleTAkñúgemtabUlIs
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chylomicron
 extrahepatic
 tissue
 fatty acid
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VLDL
 Ù eRkABIkMritx¬sén triacylglycerol enaH VLDL k¾nAman cholesterol, cholesterolesternig phosphoglycerol
 Ù karrlaybJ©ÚlKñaCamYy apolipoprotein CI, CIII,
 B100 nig E RbRBwtþeTAenAkñúgB100 nig E RbRBwtþeTAenAkñúggolgi-apparatus énekasikaezøIm
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chylomicron nig VLDL
 Ù dUcenH chylomicron nig VLDL EdlCa lipoprotein sMbUrtriacylglycerol manmuxgarc|aslasNaskñúglIBItemtabUlIs
 Õ chylomicron naM triacylglycerol énGaharlIBItBIeBaHev[nÕ chylomicron naM triacylglycerol énGaharlIBItBIeBaHev[neTACalikaeRkABIezøIm
 Õ kñúgxN;Edl VLDL naM triacylglycerol, cholesterol nigphospholipid BIezøImeTACalikaeRkABIezøIm
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LDL
 Ù LDL EdlecjBIezøIm man cholesterol nig cholesterolester eRcInÙ LDLdwknaM cholesterolnig cholesterolestereTACalikaeRkA
 BIezøIm RBmTaMgEktMrUvkarsMeyaK cholesterol enATIenaHeT[tpgÙ CadMbUg LDL-particle P¢ab´ specific receptor(LDL-receptor)
 EdllatsnÆwgtamPñasekasikakñúgtMbnEdlehAza coated regionEdllatsnÆwgtamPñasekasikakñúgtMbnEdlehAza coated regionÙ karP¢ab´ LDL eTAnwg receptorenH :neP\aceGaymankarTTYlyk
 LDL-particle eTAkñúgekasikatamclnkar endocytosis
 Ù LDL Edl:nTajcUleTAenH rlaycUlKñaCamYy lysosome
 edaybeg,It:n lysosomezñak´TI2‘secondary lysosome’
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LDL
 Ù enAxagkñúg lysosome enH sMerc:nnUvkarbMEbkrbsva EdleBlenaHapolipoprotein B100RtUv:nkatpþacedaysar proteaserbs´ lysosome
 Ù cholesterolester Edlzitkñúg LDL-particle rgRbtikmµGuIRdUsIledayacid lipaserbs´ lysosome EdlbnÞabmk cholesterol
 esrIcakecjBI lysosome ehIyeTAelIkkMlaMgdlskmµPaB acyl-
 CoA-cholesterol acyltransferase (ACAT)CoA-cholesterol acyltransferase (ACAT)
 Ù ACAT k¾CMrujRbtikmµsMeyaK cholesterol ester rYcrkSaTukkñúgekasika
 Ù cMENkÉ receptor vijRtLbeTAEpñképÞxagelIénekasikakñúgTMrgCavesicle tUc ehIyeRt[blk¡N;sMrabP¢ab lipoprotein epSgeT[t
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sarsMxan;én LDL-receptor
 Ù edayehtuenH LDL-receptor énCalikaeRkABIezøImmantYnaTIsMxanNassMrab´emtabUlIskUelesþrul
 1- vaTTYlxusRtUvsMrab´karP¢ab´ nigkarRsUbyk LDL EdlsMbUrkUelesþrul ehIyCamYyKñaenH sMrabkareZVIeGayzycuHénkMritkUelesþrul ehIyCamYyKñaenH sMrabkareZVIeGayzycuHénkMritkUelesþrulkñúgQam
 2- vaeP\aceGaymankarraraMgkarsMeyaKkUelesþrulénCalikaeRkABIezøIm nigkatbnæykarhUreh[rrbsekasikaCamYykUelesþrul
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dMeNIrkareLIgrwgénsrésGaET (atherosclerosis)
 Ù karRsUbykkUelesþruleTAkñúgekasika KWCakarcaM:cNas eRBaHekasikaRtUvkarkUelesþrulsMrab´sMeyaKPñasekasika
 Ù ebIsinkarRsUbenHRtUv:nbg¡aMg enaHkUelesþrulsMbUrenAkñúgQamehIyk¾bg,eGaymankarbeg,ItnUvkkrCab´CJ¢aMgsresrQamEdlnaMeTArkCMgWatherosclerosisnaMeTArkCMgWatherosclerosis
 atherosclerosis KWCaRbePTCMgWmYyRkumEdlkñúenaHmankarekIneLIgnUvPaBRkasénCJ¢aMgsrésQamRkhm‘arteries’ ‘bnæyPaByWténsrésrQam’ nigkarrYmtUcénGg,tp©it‘man«TÆiBldl´karhUrrbsQam‘PaBrwgén arteries)
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Ù cMeBaHmnusSxøH pøÚvénkardwknaMkUelesþrulenH RtUv:nkat´pþac mann&yza GñkCMgWenH:nTTYlmrtkmknUvEsnEdlbkERbRkm:n LDL-receptorprotein mindMeNIrkar ehIyekasikarbseKminGacTajyk LDL BIQam:n→ cugbJ©b´ KWkMritkUelesþrulkñúgQamx¬s
 ehIyGñkCMgWenaHnwgmaneRKaHzñak´x¬sén atherosclerosis
 dMeNIrkareLIgrwgénsrésGaET (atherosclerosis)
 Ù GñkCMgWPaKeRcInsøab´taMgBIenAv&yekµgedaysarkarKaMgebHdUg‘heart attact)
 Heng Savoeun/2008 58

Page 59
                        

The American Heart Association provides a set of guidelines for total
 (fasting) blood cholesterol levels and risk for heart disease:
 Level mg/dL Level mmol/L Interpretation
 Recommended range
 < 200 < 5.0Desirable level corresponding to lower risk for
 heart disease
 200–240 5.2–6.2 Borderline high risk
 > 240 > 6.2 High risk

Page 60
                        

HDL
 Ù pÞúyBI lipoprotein epSg>eT[t KW HDL minÉkPaBKñaeT Ù QrelImUldðanénkMrit apolipoprotein xusKña k¾dUcPaBxusKñaénkMritlIBIt eKGacEbgEck HDL CabIRkum KW HDL1 , HDL2, HDL3
 Ù karbMEbk chylomicron kñúgCalikaeRkABIezøIm k¾ekIt:n discoidale HDL-particle EdlenAkñúgenaHman apolipoprotein A , discoidale HDL-particle EdlenAkñúgenaHman apolipoprotein A ,
 phospholipid nig cholesterolester
 Ù HDL2 nig HDL1RtUvezøImRbmUlyk:ny¨aggay ehIyenATI enaHk¾mankarbMEbk
 Ù HDL naM cholesterol Edl:nbeg,ItkñúgekasikaeTAezøImvij
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HDL
 karTTYlyk chole-
 sterolecjBIPñas
 karTTYlyk nigkarbMEbk kñúgezøIm
 chylomicron
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Recommended range
 Level mg/dL Level mmol/L Interpretation
 The American Heart Association, NIH and NCEP provides a set of guidelines
 for fasting HDL levels and risk for heart disease.
 <40 for men,
 <50 for women<1.03
 Low HDL cholesterol, heightened risk
 for heart disease
 40–59 1.03–1.55 Medium HDL level
 >60 >1.55
 High HDL level, optimal condition
 considered protective against heart
 disease


                        

                                                    
LOAD MORE
                                            

                

            

        

                
            
                
                    
                        Related Documents
                        
                            
                        

                    

                    
                                                
                                                                                              
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Complex Lipid Metabolism UNIT III: Lipid Metabolism.

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            5 Lipid Metabolism

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Lipid Metabolism 2

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                                                               
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Lipid digestion/absorption AnSci 520. Rumen Lipid...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Recent lipid metabolism

                                            
                                                
                                                    Category: 
                                                    Health & Medicine
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Lipid Metabolism 3

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                     

                                                
                                                                                              
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            CH10 Lipid Metabolism

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Lipid Metabolism, diseases, and...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Hepatic mTORC1 controls locomotor activity, body ... ·...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                                                               
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Lipid Droplets and Cellular Lipid Metabolism • Lipid...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Pathophysio of Lipid Metabolism

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Integration of Metabolism. Sugar metabolism Lipid metabolism...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                     

                                            

                

            

        

            



    
        
            	Powered by Cupdf


            	Cookie Settings
	Privacy Policy
	Term Of Service
	About Us


        

    


    

    
    
    

    
    
    

    
    
        
    
    















