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Lecture 1. Lipids, Lipoproteins

W X = (Lipids)

1) 0|l= ¢t =20 Alcohol, Ether, Acetone Z2 {7|2010| k= M=
o=z Fa3t 9U|sE

2) d=2| +ddE EMSHAL d=H 0 oKX= O] EE = A= A

3) XN 2=2 MLio|A CHefEar Zgt (Lipoprotein) &[0{0F 22H0] 7HSSHEL

4) dE2| A ZE2 AL AR A0M =89 X[Z20|H 32Hd0| ULt

5) 9ol X|HE2 = M= E =g Acetone, Methanol, Ethanol s 0| A QIC}

6) K| &2 =250 Lipoprotein?| MEfZ =X|SIEE LipidE M7|¥ s otCt= A
Lipoprotein(VLDL, LDL, HDL)& M7|9& oLt A1 5¢




Lecture 1. Lipids, Lipoproteins

B X|Z(Lipids)Q| E&F

1. Ct=X|E (Simple Lipids)
HEAHRCOOH) 1f 2= 2= 119| Ester o A,
HFZRXI0| 98 % £ KIX|SFH Triglyceride(TG), Cholesterol 50| &3lL}.
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2. 2 eX|E& (Complex Lipids)
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3. = X|& (Derived Lipids)
- B X Z0[Lr SRX|EHO| 7rolof 2lsiM W7l EEZAM, Ol X|Ze #dd=
& =20 =X = A= 7= X[ZO|2} StLt. Fatty acid
4. ZAetX|& (Bound Lipids)
- Lipoprotein(CM, VLDL, IDL, LDL, HDL, VHDL) Lipoamide 0| O 7|0j| = 3tCt.




Lecture 1. Lipids, Lipoproteins

H =/dX| 8 (Triglyceride)

1)37} Alcohol@] Glycerol 12 A2t 32 At2| Fatty acid2| Ester Z2tS = O|F 0%l X| &

2ROl w7 gl 2ol Qlxt

3)=dX| 8 (Neutral Lipid)2 Monoglyceride , Diglyceride , Triglyceride2| &= Al.
dLt ™ S0 = 90 ~95%7} Triglyceride2 EX|SH7| 20| &4 Triglyceride2t
Z=MX|HFS Zvo o|O|E AFREIC}

g2l &5 A]): 50 - 150 mg/di
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Lecture 1. Lipids, Lipoproteins

B 33X (Triglyceride)2| CHAIE 2

1) 221 Triglyceride

- A A} (Triglyceride) --> FO| N S --> =L --> &Z (Chylomicron)

> zto|Lt Xm0 ME -ETF5AL Fatty acidet Glycerolz £3stor

- 291 TG= FZ Chylomicron0f E&tL|0{ 2Ht

2) Li @I/d Triglyceride
- MLHO M Triglyceride &g --> X|ZEHELG(VLDL) --> EF
- L{eld TG= =2 VIDLO| Z2tE[0f 28t

=0
Hf =




Lecture 1. Lipids, Lipoproteins

Exogenous pathway Endogenous pathway

Bile acids and

Dietary fat
cholesterol

= # ol
Intestine

e ¢ Rl Remnant
) receptor

¥
Chylomicrons Remnants
Apo ApoE * o2 ADOA-
W | w0 | B R
B-48 O 5100 @@ N

Capillaries Capillaries
VAN

eClthnin chnolesiero

O... acyltransferase)

Lipoprotein lipase | Lipoprotein lipase |

Free fatty acids Free fatty acids

Adipﬂﬁﬂ' tissue, muscle '1—"/ Adipﬂﬁﬂ' tissue, rI1uE|'.:IE4—"'/
& 2006 5t George’s, University of London



Lecture 1. Lipids, Lipoproteins

B =X (Triglyceride) £ =

H O
H H-C-O-|H H - O|- & - chain of carbons, hydrogens
| O
H—C—OH i
H-C-O-H H - O|- C - chain of carbons, hydrogens
H—C —OH | 0
H-C- O-|H H - O|- C - chain of carbons, hydrogens
H—C—OH . S
H :
Glycerol glycerol 3 fatty acids

HHHHHHHHHHHHHHHHH 0
1 1V 0V 3 3 A 4
H- C-C-C-C- -C-C-C-C-C-C-C-C-C-C-C-C-C
T Ny 3.8 3390
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Hydrocarbon chain Carboxyl group
Fatty acid




Lecture 1. Lipids, Lipoproteins

B =/ X|8(Triglyceride) £+ X
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Lecture 1. Lipids, Lipoproteins

Bl X|2+4F (Fatty acid)
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Lecture 1. Lipids, Lipoproteins

B =/ X|8(Triglyceride) £+ X
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Lecture 1. Lipids, Lipoproteins

B =2 AH|Z (Cholesterol)

1) M= SHF 0| 2F 0.5~1.0g2| CholesterolE gd, 7td W2 &= MM g

2) Mz ols M CEEALA (Bile Salt)1} Steroid Hormone A0 E Q3H X 2KA|

3) &|ofl CHeF StQaln YO 7oA HETS AN HjA

4) Total Cholesterol = Free Cholesterol (30%) + Ester Cholesterol (70%)

5) XAt S| AHE2 LCAT(lecithin cholesterol acyltransferase) 28 -->EsterZ gt
6) =2 Lold B2 g8) 22 =EEIC

7) ‘8K

- Total Cholesterol : 150 ~ 250mg/d@

- Free Cholesterol : 50 ~ 80mg/de

- Ester Cholesterol : 80 ~ 170mg/de@

- Ester Ratio : 65~ 80% 7HAI A XtOjo| X|® 7} =IC} LCAT st X3}

8) =2l e sHE=, &




Lecture 1. Lipids, Lipoproteins

B =22 HE (Cholesterol) =

HO
o Free Cholesterol

Sterol g

Ester Cholesterol
J} LCAT

Free Cholesterol

Fatty aC|d




Lecture 1. Lipids, Lipoproteins

H 2 X|E (Phospholipid)

1) QX Ze HEOS T, Aol S8} U B4, AL T, 7| B,
Cholin CHAIY| Bt SHC}. * Cholin OLX S| CHAMO| =Q 3t &2 it

K& =
2) @H QXA EZ X|ALCHAL O| Mo =2 ZZSEL Cholesterollf K S| A| HESSH=
AL 7t B0 Cholesterol 70| Zf0| O|2=IC
3) @IX| A& Cholesterol & =2} H|&|5t0] H|lSHC}.
* Cholesterol X 1.1 = Phospholipid
4) FRTgyE
- Cephalin : 5%
- Lecithin : 60 ~ 70%
- Sphingomyelin : 20%
- Lysolecithin : 5~10%
o) XA A ZH (ER= UM =)
6) HArX] : 150 ~ 250mg/de@
7) WM &=l 4% Lecithin S7t2 £X|7} S7retrt




Lecture 1. Lipids, Lipoproteins

Bl 2IX|ZE (Phospholipid) 1+ =

H,C— O— P— OCH>CH> 'NH3

Phosphatidylethanolamine
(cephalin)

H,C—t O— P— OCH>CH>"N(CH3)3

Phosphatidycholine
(lecithin)




Lecture 1. Lipids, Lipoproteins

Bl 2IX|ZE (Phospholipid) 1+ =

apolar &
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Lecture 1. Lipids, Lipoproteins

B X|& T & (Lipoprotein)
- @™ S 9| Cholesterol, Triglyceride, Phospholipid, Apo-lipoprotein0O| At &l
Chorst 37|19k AR RAK0IS 2 THo| YK
- L2 X2 AE =l =8| A H| = (Ester Cholesterol) 1t &4 X[ 2HTG) & XY
- EHO|= Phospholipid, Apo-lipoprotein, S 2| = 2| A H|Z(Free Cholesterol) =X}
- QY S TR ELSHH X| TS H[S(Density) 22 22[& = US

Hl X|ZCHEE (Lipoprotein)2| 25
- Chylomicron(CM): 7}%& 311 H|S0| ¥ 5, CLHE& TG 98%
- MY EX|EHE(VLDL): TG 55%, Phospholipid 22%
- MY = X|EHEE(LDL): Cholesterol 45%, Phospholipid 22%
- U X|EHE(HDL): Protein 50%, Cholesterol 18%, Phospholipid 26%
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W X| L (Lipoprotein)| 7

Triglycerides

Protein

Phospholipids

Free cholesterol

Cholesterol bound
to fatty acids

-2H2 34 +d =20 58) W e H=desd, 20 sXES)




Lecture 1. Lipids, Lipoproteins

B X|E T E (Lipoprotein)2| &/
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Lecture 1. Lipids, Lipoproteins

Bl K| 2 CHE X (Lipoprotein)2| &2|

Chylomicrons

VLDL

IDL
LDL

HDI.

Fatty Acids
= Albumin

Density

(.95 g¢/ml.

1.006 g/ml.
1.019 ¢/mL
1.063 g/mL

1.090 g/ml.

e,

Protein: 1%
TAG: 90%
Cholesterol: 5%
PL: 4%

a

Lipoprotein type: Chylomicron
Density: <0.950 g/mL

Diameter: 80-1000 nm

Major lipids: dietary triacylglycerols
ApolipoproteinsWAL A2,C,E

Lipoprotein type: VLDL
Density: 0.950-1.006 g/mL
Diameter: 30-80 nm

Major lipids: endogenous triacylglycerols

Lipoprotein type"I'D'r'
Density: 1.006-1.019g/mL
Diameter: 25-30nm

Major lipids: endogenous triacylglycerols
terol

Lipoprotein type: EUE
Density: 1.019-1.063 g/mL
Diameter: 20-22 nm

Major lipids: cholesterol and cholesteryl
e
Apolipoprotein

Lipoprotein typé‘H'D'r'
Density: 1.063-1.090 g/mL
Diameter: 9-15 nm

Major lipids: cholesteryl ester and

oh inid
Apolipoproteinsj A1, A2} C, E
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Hl Of = X| & e X1 (Apo-Lipoprotein)
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Lecture 1. Lipids, Lipoproteins

Chylomicron

VLDL

?phospholipids

() cholesterol

LDL

. triglycerides

@ proteins

o~ other @
7 tissues U

s20 0 2

2210 14 (%)

A

HIBSHO 054 S5 Protein TG Cholesterol  Phospholipid
Chylomicrons 2% 4% 8%
Beta LDL 21% 12% 22%
Pre-Beta VLDL 10% 13% 22%
Alpha HDL | 50% | 6% 18% | 26% |
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B X|E T E (Lipoprotein)2| 18 E&

Ultracentri-

fugation
Lipo-
proteins
(density g/L)

Chylomicron

VLDL
IDL
LDL

HDL

FFA

Electrophoresis
Lipo-
: proteins
Negative (mobility)

11}

Positive

Chylomi-
cron (origin)
LDL (beta)
IDL (broad 3)

VLDL (pre-3)
HDL (alpha)

FFA-albumin

VLDL = very low density lipoproteins; IDL = intermediate density
lipoproteins; LDL = low density lipoproteins; HDL = high density

lipoproteins; FFA = free fatty acid




Lecture 1. Lipids, Lipoproteins

H XA M7\ "5 (Serum protein electrophoresis method)
wrgzs | (1) (=)
Stipporting Albu Fibrin
Media min = % . ogen Y
(AR
CHHA 22 Albumin a,-Globulin a,-Globulin B-Globulin y-Globulin
PSRN 50~65% 2~6% 4~8% 8~15% 12~20%
Pre-Albumin | a,-Acid glycoprotei| a,-Macroglobulin B-Lipoprotein 1IgG
Albumin n Haptoglobin (LDL) IgM
o,-Antitrypsin Ceruloplasmin PreB-Lipoprotein IgA
a,-Lipoprotein Glycoprotein (VLDL) IgD
(HDL) Prothrombin Transferrin IgE
o M A a,-Fetoprotein Hemoglobin
g8 Mucoprotein (Hemopexin)

C; Complement
C, Complement
CRP
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H 7|E} X|ZEHE - Lipoprotein(a)

Lipoprotein(a)

Apolipoprotein(a) LDL-like particle

- H|ES2 HDL0| 7HZX| 2 2Xt37[= LDLt H
- apo(a) 2= 50| Ot X| S Zetotd Ql

0
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