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Lipid Metabolism, diseases, and Drugs
 1. Lipid peroxidation: aging, carcinogenesis, atherosclerosis
 2. Trans fatty acid: vascular disease -Linoleic acid – 암발생 -α-Linolenic acid - 암 억제
 3. Lipoprotein - LDL/HDL, oxidized LDL(atherosclerosis)
 4. Apo E alleles: dementia Apo E3 alleles(78%), Apo E2(7%): ApoE4 homozygous(70세 이하에서 16
 배) 5. Lipoxygenase/Ac-COX-2: lipoxin, protectin, resolvin
 6. Eicosanoids: COX inhibitor PGE2(발열, 동통, 위 점막 보호), PGI2(혈관이완)
 PGD2(수명), PGF2α(자궁 평활근 수축), TXA2(혈전형성), LTs(기관지 평활근 수축, allergy)
 7. ω3 Fatty acids - PGE 3, PGI 3 /TXA 3 생성 - PGE2, PGI2/TXA2 생성 억제 - resolvin, protectin 생성 - Cardiovascular diseases, cancer, dementia 예방
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Lipid Metabolism, diseases, and Drugs
 8. TG: obesity, hyperlipidemia 9. Insulin resistance: Metabolic syndrome 10. Cholesterol synthesis - Cancer와의 연관성: Ras activation - HMG-CoA reductase inhibitors: statin 유도체 11. Phospholipid: metabolic enzyme deficiency Hexosaminidase A: Tay-Sachs disease – ganglioside GM2 Spingomyelinase :Niemann-Pick disease– spingomyelin 축적 12. Ketoacidosis: diabetes, fasting 13. PAF(platelet-activating factor): 면역세포, 기관지 과민증, 염증
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Inflammatory process
 Aging process CR
 Redox state Reactive oxygen species Reactive nitrogen species Catalase, Superoxide dismutase GSH peroxidase, GSH/GSSG
 ↑ ↑ ↓ ↓
 ↑ ↑ ↓ ↓
 ┣
 ┣
 ┣
 ┣
 Proinflammatory enzymes
 Inducible NO Synthase Heme oxygenase-1 Cyclooxygenase-2 Conversion of Xanthine Dehydrogease to Xanthine Oxidase
 ↑ ↑ ↑ ↑
 ↑ ↑ ↑ ↑
 ┣
 ┣
 ┣
 ┣
 Proinflammatory cytokines
 IL-1β IL-6 TNF-α
 ↑ ↑ ↑
 ↑ ↑ ↑
 ┣
 ┣
 ┣
 Adhesion molecules
 E-selectin P-selectin VCAM-1 ICAM-1
 ↑ ↑ ↑ ↑
 ↑ ↑ ↑ ↑
 ┣
 ┣
 ┣
 ┣
 NF-κB activation NF-κB DNA binding activity NIK/IKK activation Phosphorylation of IκBα Degradation of IκBα and IκBβ in cytoplasm Nuclear translocation of p65 and p50 NF-κB-dependent gene expression Active MAPKs (ERK, JNK, p38 MAPK)
 ↑ ↑ ↑ ↑ ↑ ↑ ↑
 ↑ ↑ ↑ ↑ ↑ ↑ ↑
 ┣
 ┣
 ┣
 ┣
 ┣
 ┣
 ┣
 ↑, Increased ; ↓, decreased ; ┣, blunted
 Changes of Inflammatory Parameters during Aging Process
 (Microsc Res Techniq, 2002)
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From “Oxidative stress, apoptosis, and cell signaling in aging” By Christiaan Leewenburgh, Ph.D. University of Florida
 http://grove.ufl.edu/~cleeuwen
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Implication of Inflammation in Aging
 Gene Regulation
 Cell proliferation
 Mitochondrial dysfunction
 Inflammation
 ATP depletion
 Cell death
 Diabetes Vascular alteration
 Dementia
 Oxidative stress
 Atherosclerosis
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Physiological Aging Pathological Aging
 CR/Exercise
 Redox Imbalance
 Molecular Inflammation
 Obesity, Sarcopenia, Metabolic Syndrome,
 Dementia, Cancer, Atherosclerosis,
 Osteoporosis
 Functional Decline
 Life Span
 Chung HY et al .: Aging Res Rev, 8,18~30 (2008)

Page 13
                        

FIGURE 17-7 Stages of fatty acid oxidation.
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FIGURE 17-13 Comparison of β oxidation in mitochondria and in peroxisomes and glyoxysomes.
 catalase
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FIGURE 17-12 Coordinated regulation of fatty acid synthesis and breakdown
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FIGURE 17-20 Ketone body formation and export from the liver.
 TCA Cycle 느림: oxaloacetate 부족
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FIGURE 21-6 Sequence of events during synthesis of a fatty acid.
 MAT
 MAT
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FIGURE 21-44 Regulation of cholesterol formation balances synthesis with dietary uptake.

Page 19
                        

Phospholipids
 Arachidonate
 PhospholipaseA1
 Cyclooxygenase 1 and 2
 5-lipoxygenase
 5-lipoxygenase inhibitors
 ㊀
 5-HPETE
 LTA4
 LTB4 (chemotaxin)
 LTC4
 LTD4
 LTE4
 Bronchoconstrictors, Increase vascular
 permeability
 ㊀ ㊀ COX/LOX inhibitors
 Glucocorticoids
 Inhibit induction
 ㊀
 Cyclic endoperoxides
 TXA2
 stimulate platelet aggregation,
 vasoconstrictor
 PGI2 vasodilator, hyperalgetic,
 inhibits platelet aggregation
 PGD2
 inhibits platelet aggregation, vasodilator
 PGF2α broncoconstrictor,
 myocardial contraction
 PGE2 Vasodilator, hyperalgetic
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Figure 8.2 Inflammatory/anti-inflammatory lipid biosynthesis pathway and functions.
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Overview of metaboilsm
 Glycogenesis Glycogenolysis
 F-1,6-bisphosphatase
 F-6-P
 Phosphofructokinase
 Phosphoenolpyruvate kinase((PEPCK) FOXO1,HNF-4
 단백질합성
 Pyr dehydrogenase
 Chol synthesis
 HMG-CoA reductase Cholesterol
 PPAR α/β
 PGC1 α
 PKA
 cAMP
 GProtein
 Glucagon Epinephrine
 Akt GSK3β
 GS
 Glycogen 합성
 PI3K
 IRS
 Insulin S70S6K
 mTOR
 Glut4
 Glu
 Glu
 IR
 SREBP-1,2
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PKA
 CREB
 PGC-1α
 IRS
 PI3K
 FA합성 Chol합성 Glycogen합성
 GSK3β
 mTOR
 S70S6K
 S6protein
 FOXO1, HNF-4 PPARα, β(δ)
 gluconeogenesis β -oxidation
 Fasting Diet
 Akt
 SREBP-1,2
 Glucagon
 cAMP
 Insulin
 CBP/p300
 AMPK(AMP senser)
 Sirt1(NAD senser)
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AMPK
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FIGURE 21-40a Lipoproteins and lipid transport.
 유조선
 유조차
 청소차 대포차
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• 골격근내 FA-CoA 및 TG 함량증가에 이한 Insulin 저항성 기전
 TG FA LPL CD36
 FA - CoA
 TG PKC θ
 IKKβ
 Insulin
 IRS-1 Ser-P
 PI3K
 PI3K
 Glut 4
 Glu
 - - Akt
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• Insulin 저항성과 IRS-1 Ser 인산화
 IRS-1
 PH PTB1 PI3K binding site
 Ser 612 Ser 632
 MAPK PKCξ IKKβ mTOR
 endothelin PMA TNFα
 Resistin
 Ser 307
 IKKβ JNK mTOR 과영양
 TNFα Resistin FFA
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Metabolic Syndrome 진단기준
 (1) 복부비만: 허리둘레 남성 85cm 이상 여성 90cm 이상
 (2) 혈중 TG: 150mg/dl 이상 or HDL-cholesterol 40mg/dl 이하
 (3) 고혈압: 수축기 혈압 130mmHg 이상 or 이완기 혈압 85mmHg 이상
 (4) 공복 시 혈당치: 110mg/dl 이상 → 2항목 이상 시
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Exercise Can Reverse the Consequences of Metabolic Syndrome • Metabolic syndrome is a combination of disorders
 that increase the risk of diabetes and cardiovascular disease
 • Insights into how the body deals with high fat and sugar diets are emerging from a variety of studies
 • Endurance training increases the mass of slow-twitch muscle, whereas resistance-training builds fast-twitch muscle fibers
 • Slow-twitch muscles depend on fatty acid oxidation and TCA cycle activity and are “oxidative”
 • Fast-twitch muscles are adapted for short bursts of energy from glycolysis and are “glycolytic”
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Exercise Can Reverse the Consequences of Metabolic Syndrome
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Can Natural Antioxidants in Certain Foods Improve Fat Metabolism?
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Can Natural Antioxidants in Certain Foods Improve Fat Metabolism?
 Catechins found in black and green tea.
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Can Natural Antioxidants in Certain Foods Improve Fat Metabolism?
 Catechins found in black and green tea.
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Can Natural Antioxidants in Certain Foods Improve Fat Metabolism?
 Catechins found in black and green tea.
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Steroid 5α-Reductase is a Factor in Male Baldness and Prostatic Cancer
 Steroid 5α-Reductases are membrane-bound enzymes that catalyze NADPH-dependent reduction of testosterone to dihydrotestosterone (above). Finasteride is a specific inhibitor of type II 5α-reductase.
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Docking Result by Rank
 3ET3 NP_Classic_1-1_10_28 NP_Classic_2-1_12_1 NP_Classic_1-1_8_32 NP_Classic_2-1_1_9 NP_Classic_2-1_1_4
 PPAR
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