Ol A}
0o

2tSt(Clinical Chemistry)

Lecture 3. Lipids, Lipoproteins

Prof. Choi Jeong Su

E-mail : guesschjs@korea.ac.kr

H.P : 010-6314-3910



mailto:guesschjs@korea.ac.kr

Lecture 3. Lipids, Lipoproteins

B X|Z (Lipids)

1) 20= ¢ =20 Alcohol , Ether, Acetone €2 7| 8010 Edllzl= M=22H
oz Fa%t 7I|¢E=E

2) 7kl 0f sl X|& A (Fatty acid)= LHAALE XA} Ester2TH S &

3) =9 F8d=E EXStAL =M oHX[2 O|8E = A= A

4) K| HE2 HLof A THEdEn Aot (Lipoprotein) &/ 0{0F 28H0| 75 5Lt

5) D52 X[ E2 CrE A ASHE| 0] JU0A =844 X|EHO|H =21d0| ULt

6) 2o X EHE == M=

=
Et=d Acetone, Methanol, Ethanol&0| A QIC}
|

7) XN &2 E30 Lipoprotein2| HEf2 EXHSIEE LipidE M7|Fs ot A2
Lipoprotein(VLDL, LDL, HDL)2 M7|¥ & ot Aat S
8) =Y [ Aol &dH F0|= LA O Z VLDL, LDL, HDLS| 355 2| EHE 0|

ZMstH AlS 0= Chylomicron (CM)0| S7}$HLE.




Lecture 3. Lipids, Lipoproteins

B Xl E(Lipids)e| =&

1. Ek=X|E (Simple Lipids)

X2 AHRCOOH) 1t 2tE 2+-Z1t9| Ester o 4.

X|HZ=29] 98 % & AFX[SHH Triglyceride(TG), Wax & 0| &oHCt,

2. 58 X|E (Complex Lipids)

- O 29| s=4k7| 7t QIAO|Lt ZAbS ol F7| 4 OfO| . AHO[Lt EE= EH RS Z2-otD
A= XEH=M 21X E (Phospholipid), FX[& X 2X|& 50| o 7|0f &

- Lipoprotein(CM, VLDL, IDL, LDL, HDL, VHDL) Lipoamide 0| 0{7|0] ’:ﬁtr
. wE=X|ZE (Derived Lipids)

- BheX|EHO|L S X[ He| 7t=E8l0] QoA b7l S HENM, 0| X2 F+dE8E
5 =0 X &= A2 F =X E0|2} ot
- AH|Z, Fatty acid, X[ &7 H|E}EI (A, D, E)&0| %ot}




Lecture 3. Lipids, Lipoproteins

W X2 E (Lipoprotein)
- @8 52| Cholesterol, Triglyceride, Phospholipid, Apo-lipoprotein0| &g} =l
Crefot 37|12 da ZGX0|& 4= #d2| g4t
- LYEof X|gfAt0 HZ =l S| AH|Z (Ester Cholesterol)t &8 X[EHTG) =X
- #MO0|= Phospholipid, Apo-lipoprotein, 2| =22 H|Z(Free Cholesterol) =AY
- A S =M E (oM XS H|S (Density) €2 22(2 = US

B X|Z M E (Lipoprotein)2| 25&
- Chylomicron(CM): 71 31 H|S0| H &, LHEE TG(2[21d)
- ENYUEX|EHEVLDL): TG 56%(H 1)
- M2 = X| SR DL): Cholesterol =2HA|

- D2 EX[CHHDL): 7+ &4 H[SO0| &, Protein &7 &0 71 =L




Lecture 3. Lipids, Lipoproteins

B X| 2 E (Lipoprotein)e| 7=

Triglycerides

Protein

Phospholipids

Free cholesterol

Cholesterol bound
to fatty acids

- B2 =3@=48, =20 55) Use H=

0x
>
>
0x
MO
2
A
Ral
o2
0jo




Lecture 3. Lipids, Lipoproteins

B X2 CHEE (Lipoprotein)2| 7+ H&

Chylomicron VLDL LDL

-ﬁ- ﬁ-
liver adipose
tissue

other
tissues

rphnﬁphnlipids . triglycerides
() cholesteral 7 proteins

=0 e 24 == 24 (%)

A

HIEsHC 04 55

Protein TG Cholesterol = Phospholipid

Chylomicrons 2% 4% 8%
Beta LDL 21% 12% 22%
Pre-Beta VLDL 10% 13% 22%

Alpha HDL 6% 18%
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B X|ETHEE (Lipoprotein)| &

0.95
92 %
__ 1.006
= 0 %
. 85 % 95-1.006 <095
Z
e Yo
=
=¥
= 102 1.006-1.019
15 %
.06 | s0%
1.019-1.063
1.10 0 % % total lipid
5o o, 1 063-1.21 % total protein
1.20
I I I I I ya
5 20 40 60 80 800

Particle diameter, nm




Lecture 3. Lipids, Lipoproteins

B X|ETHEE (Lipoprotein)| &

Chylomicrons

VLDL

iDL
LDL

HI.

Fatty Acids
= Albumin

Density

(.95 a/ml.

1.006 g/ml.
|.019 g/ml.
1.063 g/mL

1.090 g/mlL

a

@,

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

Lipoprotein type: Chylomicron
Density: <0.950 g/mL

Diameter: 80-1000 nm

Major lipids: dietary triacylglycerols
ApolipoproteinA1, Az G E

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

Major lipids: endogenous triacylglycerols

Apolipoprotein

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

Major lipids: endogenous triacylglycerols
a terol

Apolipoproteing: 5100, E

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

Major lipids: cholesterol and cholesteryl
e
Apolipoproteing. 5100

Lipoprotein typ(!,"H'D'r'
Density: 1.063-1.090 g/mL
Diameter: 9-15 nm

Major lipids: cholesteryl ester and

ph ipid
Apolipoproteinsj A1, AZJ C, E
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B X|ETHEE (Lipoprotein)| &

ZEn|3E VLDL(ZXRYE X|ECHEE)

- &4 : 80~1000 nm .+ &lA : 30~70 nm

- H|= @ 0.960]38t - H|=:0.96~1.02

- 715 : BAE 72 X|EE gz 24t - 715+ 2H0|A S E EelZe|MElEt

= LBIES T S ERlZEIMEEE
2= ZEof SFE,

= LHIZ
oF 20%

2| AHZE
oF 6%

IXIE 2 7%

2IXIE 2F 156%

OFEX|ZTHHA oF 2% OpEX|ZTHHE 2F 10%
O}ZA-1 i s OIEZB-100 — LDLO| =242} Ast
O} B-48 }_"—CAT = #as OZC-11  —LPL?2 &A3}
OZC-11  ~LPL?Z2 &M 5} Ofx%E —LDLO| +=ExX|2} At
OLXZE —LDLe| A2t At




Lecture 3. Lipids, Lipoproteins

B X|ETHEE (Lipoprotein)| &

LDL(XUE X|Z cHel Al
- Bl 20~25 nm
-H|Z=:1.02~1.06

- 715 1 20lA S El S AHIE

UETAO S=ECL

d

| AHE 2 50%

e OLEX|ZIEHH o 20%
bl OfEB-100
SelS2lM2I=ot8%  LDLo| +ERet 2y

HDL (% = X|Z el Xl)
- RlA :8~10 nm
- H|= :1.06~1.21

1S CEHEZRROM HE2 S LHIES
5 -

OfZEX| A 2F 45%
Ol2A-1 - LCATZ A
O}ZA-1I

O}%EC-1 —LCATS Al

Ez|Z2g|Mz|=

ok 5%

eIX|E
ok 30%

=2 LHE

2k 20%

IDL (521U = X|ZCHHA

. =M1} 37|= VLDL} LDLe| Ao &7+ 7t

. 7|5 : VLDLO| LDLZ H35t= Esoﬂ
Ez|Ze2lMelE7t 28 VT2 E B
S7t8d ol XAt VIDLEHHO[Z2t D E
E2ict

1) LCAT= lecithin-cholesterol acyltransferase 2|
SINI=Y Iecithin(phosphatidylcholine)gl NI

=2 AH S0 A4 S LEISS ol LE=ESSH=
HSS sdshs 2200t

2) LPL= X|ZCied = 2| motA| (lipoprotein lipase( p
212% &)z Eg|Z2|Mel=2Y 7I+EdS
BICh




Lecture 3. Lipids, Lipoproteins

B X2 CHEE (Lipoprotein)2| 7+ H&

4 3
Ultracentri- Electrophoresis
fugation ) ‘

Lipo- Lipo-
proteins . proteins
— (density g/L) Negative (mobility)
—
> Chylomi-
RN chyiomicron NN Cioh Crigin)
vioL | o e
IDL IDL (broad 3)
LDL VLDL (pre-[3)
I o eiona)
FFA FFA-albumin

Positive

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

lipoproteins; FFA = free fatty acid




Lecture 3. Lipids, Lipoproteins

W EHTHE MI|H S (Serum protein electrophoresis method)
roiasa | (1) (—)
Supporting Albu 5 Fibrin
_ a o Y
Media e ! ? ogen
(AR
CHaE 22 Albumin a,-Globulin a,-Globulin B-Globulin y-Globulin
g o K 50~65% 2~6% 4~8% 8~15% 12~20%
Pre-Albumin | a,-Acid glycoprotei| a,-Macroglobulin B-Lipoprotein IgG
Albumin n Haptoglobin (LDL) IgM
0, -Antitrypsin Ceruloplasmin PreB-Lipoprotein IgA
0,-Lipoprotein Glycoprotein (VLDL) IgD
(HDL) Prothrombin Transferrin IgE
T X1|H7£1 a,-Fetoprotein Hemoglobin
d 2 Mucoprotein (Hemopexin)

C; Complement
C, Complement
CRP




Lecture 3. Lipids, Lipoproteins

W 7|Et X| T - Lipoprotein(a)

Lipoprotein(a)

Apolipoprotein(a) LDL-like particle

- apo(a) 2t= £0| Ot X[Ctelg Lakstd @
- EctA0| At FAFSH =

X
1
HHBHS AR|St0] HYS YO 9IS 5O




Lecture 3. Lipids, Lipoproteins

H =X|E (Total lipid) &4

Sz K|Ro| £

Total lipid = Triglyceride + Cholesterol + Phospholipid + Free fatty acid
H&K| 1 400 ~ 800 mg/dl

vl
71T o d

1) Sulfophosphovanillin '# (SPV®)
Serum + H,SO, + H;PO, + Vanillin --------- > complex (Pink)
HEZTNH : Olive oil

2) Kunkel &
Lipid + Phenol -------- > 2B E 57

3) Bragdon &

Folch X| & == (chloroform : methanol = 2:1) A&

Z = Hd

SAESAZL LA 2 AR50 ZAAHS = A

11— 1 1




Lecture 3. Lipids, Lipoproteins

B 34X (Triglyceride)

1)37} Alcohol Q| GcheroI 1=At2t 32 At2| Fatty acid?| Ester 222 £ O|F0{ % X[ &
2 20| B &l= & At
K“XIHF (Neutral Lipid)2 Monoglyceride , Diglyceride , Trlglycerldeol SH.

131 Lt %“5 S0l= 90 ~ 95%7} Triglyceride2 EX5}t7| 20| 4 TrlglycerldeQF
SEXNE2 €2 202 ArE &L}

7t
|_ E L —
4) &K (4el S=Al): 50 - 150 mg/d|
5) SHE3, HdsWEsl, = dotEdt 2HH

B 34X (Triglyceride)2| CHAIA 2

1) 2219 Triglyceride
- A AL (Triglyceride) --> HOM & --> =& > EF (Chylom|cron)
--> {HO|L} K[ ZAO| MF ---mmeeeee- > Fatty acid2} GcheroIE Bl = di=
9| I’ TG= FZ Chylomicron0f Z&H&|0f 248t
HO._ o Triglyceride
ALK Of| A Trlglycende StA o> X|EICHHAMN VDL --> HE di=
§o14 TG %2 VIDLO| ZetE|o] 24t




Lecture 3. Lipids, Lipoproteins

Exogenous pathway Endogenous pathway

Bile acids and

Dietary fat
cholesterol

= |
Intestine

Femnant
receptor

v
Chylomicrons Remnants

Apo ApoE Teg? ApOA-T
c-11 % B-48 * . "A-11
B-48 O AN

Capillaries Capillaries

209 e 00
Lipoprotein lipase

Plasma LCAT
(lecithin cholesterol
acyltransferase)

Lipoprotein lipase

Free fatty acids Free fatty acids

Adipose tissue, muscle 4—-/ Adipose tissue, mum:le-i—-’/
& 2006 5t George's, University of London




Lecture 3. Lipids, Lipoproteins

B Z’dX|%(Triglyceride) #+=

H O
H H-C-0O-H H-Ol- é - chain of carbons, hydrogens
- | O
H—C—OH H-C-0O-H H - O|- C - chain of carbons, hydrogens
H—C —OH | Q
H-C- O-H H - O|- C - chain of carbons, hydrogens
H_C_OH I_II T~ 3 H,0
H .
Glycerol glycerol 3 fatty acids

HHHHHHHHHHHHHHHHH 0
[ R T I 2
4 & E-C—E—IIZ—C—II:—E-I%—IIZ-C-E—C—E—E-IZ—E—I:—E
| | | |

HHHHHHHHHHHHHHHHH UH

--r e

Hydrocarbon chain Carboxyl group
Fatty acid




Lecture 3. Lipids, Lipoproteins

B Z’dX|%(Triglyceride) #+=
[|
I R;—C—OH
(II) Hz(lj—O—C—Rl Hz(lf—OH
e R,~C-0-CH 0 + 3H0 — HO—CH L f % g aEt
- 7t BC—0-C-Hs H,C—OH ;
Triacylglycerol Glycerol I
. Rs—C—OH
I|{ Fatty acids
H-C—0—C—R, "
| d yeean H—-C—OH R;—COOK
O —O—C — _3KOH +
H| = sHZA S} i T O H“I?—OH o R,—COOK
- Hl&= [=} 0o < 5
(5= H-C-0-C—Ry =t Rs— COOK
H
= 9 Ak 2EA (1)
Triacylglycerol Glycerol et EEE T
<O8! 5-2> K[| H|53l S
Oleyl alcohol
P ( CH,—CH,—CH,— CH,— CH,— CH,—CH,— CH,—CH=CH—CH,— CH>—CH;— CH,— CH,— CH,— CH,— CH3
- E(Wax) [0
3 \o// V‘CHz CH,— CH,— CH,—CH,—CH,—CH,— CH=CH—CH,— CH,—CH;—CH,;— CH,— CH;— CH,— CH;
Oleic acid
o ~ElE A

<18 5-3> Yo 1=
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B Z’dX|%(Triglyceride) #+=

T T
HI_H_L,__IH Hl.”_L._iH RN
L, S
A =l O i T= (=T a..D
| i .,_N.f._____T F ™
T =T T = (=T s
I 3 ]
HI_”_.H_IH HI__”_.ulH HIJH_
Hl__‘._ulH HI.H_LUIH Hl__,._L._,IH
T Q=T T={U=T T Jm=T
i i i
Hln_.u_lH HI__”_.uIH Hlnmu_IH
T (e T Te =T T =T
| i I
Te=U=T T U= T Te={J=T
| i [
& &) ]
F/
#hw .mmn___,#nw d Yo
_
T =i ‘D) o
] i ]
[ H E 1

Triglyceride
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B Z’dX|%(Triglyceride) #+=

BB EtA 2 HIIY S

b =0 0
(capric acid) b L

24 | | | 0
(lauric acid) 22 Ces S s S
D|2|AEL 0
(myristic acid) i Cous TN AN PN '-..\/"‘“‘~vr'"‘m,—-”u“ OH

HO[EL O
(palmitic acid) ' N TR NN N R N

AH|0F2A 0
_ % | Ga T |
|:5[ean{: acrdl\] e s e A N N TN e T e DH

A | Cw -

Of=f7| =t tl:ll
(arachidic acid) PR T T T N

()

32

b2

it

76
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B Z’dX|%(Triglyceride) #+=

- =2 K&

wss

20jFaet
(palmitoleic acid)

Sf|h

(oleic acid)

2= At
(linoleic acid)

2l 2l
(linolenic acid)

Ot | =4t
(arachidonic acid)

EhA 4

18

18

18

F2 SESAGHI ==F

B4

C;ﬁl

Clﬂ::‘

Ciﬂ'ﬂ

[:E-;J,q

?.?C
oy e o
" -
- S o
. s R

()

13

— ['{




Lecture 3. Lipids, Lipoproteins

B 53X (Triglyceride) 5

1) 2her™ ol e - 20| Saote HELZE M7 JA7| M0 x| AFE X
+ FEX + Zeolite + Cu(OH), — TG
-F=EXN E€E82 28 H TG = : Chloroform, Isoprophyl alcohol
- Zeolite : QIX| & S
- Cu(OH),, CuSO,, ALSIO;: HS&
- B3t TG + KOH ---------------- — Glycerol
- A3t Glycerol + 2NalQ, --------------- — Formaldehyde
- A e MAko 2 M0 2|5l M El FormaldehydeE H| A7 2
a) Van handel Bt-& : ZMA|2F Chromic acid (B XM, 570nm)

b) Hanztsch Bt& : EMA[SF Acetylacetone (2, 410nm)
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B 53X (Triglyceride) 5

2) BAE WX Dol AFBE D YUs W

Glycerol Kinase(GK)
- Serum(Free Glycerol) + ATP -----"-----mmommmmme - — G-3-P + ADP

G-3-P Oxidase(G30D) ,
- G-3-P + Oy —=-—---mmmmmmmmm e — H,0, + dihydroxyacetonephosphate(DAP)

- 2H,0, ~--—=----m-m-- >2H,0 + O, : &% WO EXNdt= WHeld FG HA

LipoProteinLipase(LPL
- TG + H,0 i IC—)————(————2—> Glycerol + Fatty acid

Glycerol Kinase(GK)
- Glycerol + ATP -----%---—--mmmmm - — G-3-P + ADP

G-3-P Oxidase(G30D) ,
- G-3-P + O, —=-—----mmmmmmmmm oo — H,0, + dihydroxyacetonephosphate(DAP)

Peroxidase ,
- H,O, + 4-AAP + Phenol ---------------- — Quinone (Red, 550nm)
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H}
o

B 35’dX|%(Triglyceride) 578
A HH
iy =k

LipoProteinLipase(LPL)

Glycerol Kinase(GK)

- ADP + Phosphoenolpyruvate(PEP)

- Pyruvate + NADH + H*

- 340nmOj| A 42T NAD

T

Lactate Dehydrogenase(LDH)

— Glycerol + Fatty acid

— G-3-P + ADP

Pyruvate Kinase(PK)

> Pyruvate

> Lactate + NAD (340nm)




Lecture 3. Lipids, Lipoproteins

B =2 2H|Z (Cholesterol)

1.5~2.092| Cholesterol& &4, 7I% B2 &= 7H0A 2Hd
FS A (Bile Salt)Xt Steroid Hormone &40 22
AL Mo BEES AN Hi2

4) Total Cholesterol = Free Cholesterol (30%) + Ester Cholesterol (70%)
5y X|ghAtab S| AHE2 LCAT(lecithin cholesterol acyltransferase) 28 -->EsterZ2 gt
6) Hemolysis, A AHF2 L{Qld d=)o] E&O0| Aol QICt
7) SSA

- Total Cholesterol : 150 ~ 250mg/d@

- Free Cholesterol : 50 ~ 80mg/d@

- Ester Cholesterol : 80 ~ 170mg/de

- Ester Ratio : 65 ~80% 7t & ZO{e| X|&®E 7t =Lt LCAT & X5t
8) Lol Aot A} etz MESHS ) 2HE
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B g 2HE (Cholesterol) =

HO

Starol 23

C27H460

o
-\-.'-.-'.‘

[.z'-ﬂ _.-{,‘
e e
H H

Y

o

i

:,.—
In'

Free Cholesterol

Ester Cholesterol

Fatty acid

LCAT
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Lecture 3. Lipids, Lipoproteins

H 24 AHE (Cholesterol) 7

= H0[ |Ct

Z

4r

H (Lieberman-Burchard &)

A
O[Lt O 2| RAtRtS =22 MA /2L, dHE 2742 OfL| L.

3t + LA (Abell-kendallH)
A7{ MOl XIO|F ==t RILT.

HFA
=

x

7
(m

+

)

—

(=)

>
=

=<
T
2 M

+ = +

+

_I
o
S + 23 + 43} + Digitonin + 244 (Sperry )

o

1

x
S

-
(@}

o1 o
= O
E|

£

-
o
=

-
o

=

c) 3 EtAH :
=2

X

H

=
_||:_
d) 4 CtA .

C
—

)

by 2 BHA :




Lecture 3. Lipids, Lipoproteins

B Z82HE (Cholesterol) 5
1) =hetA el &
a) Lieberman-Burchard 8 (2EtHA)
- FZE Serum + FEAQY e > Cholesterol &=
- =AY (Bloor solution) : Ethanol : Ether = 3 : 1
- &AM : Cholesterol + H,SO, + =4 + FapZmAEMAI) > JEM (620nm)

Ester@ 1t Freed 7t2| EHMXIO|0f oot 24 H

b) Abell kendall'® (3EHA))

- == : Serum + Alcohol(ZFZEA|Qf) ------ — Cholesterol
7

- A
(|
(=]

: Cholesterol(Free + Ester) + KOH ----- — Free Cholesterol

_ gt
=

Fre
A
-

= Bty

(Lieberman-Burchard Bt 0| &)
Cholesterol + H,SO, + HEAM + B4 - HEM (620nm)
S Sl Esterddl Freed 7to| A XLO[Of oot =AM S Z

[ J

o @




Lecture 3. Lipids, Lipoproteins

H 24 AHE (Cholesterol) 7

1) 2teh& Ol gi
(

c) Sperry'® (4THA)

- & : Serum + Alcohol(FEA|Qf) ------ — Cholesterol
- A3} : Cholesterol(Free + Ester) + KOH ----- — Free Cholesterol
- XM : Digitoning F7t5}0] Free cholesterola &M A|ZICE
- YFM (Lieberman-Burchard g2 0|8)
Free Cholesterol + H,SO, + Y4 + FEX4 - F =M (620nm)
d) Killiani

- &M : Cholesterol + H,SO, + @ Z4F + FeCly -------- > MM (560nm)




Lecture 3. Lipids, Lipoproteins

Y AEHE (Cholesterol) &%

2) @A
Cholesterol esterase ,
- Ester Cholesterol + H,O --------------mmmmmm - > Free cholesterol + Fatty acid
Cholesterol Oxidase
- Free Cholesterol + H,O + O, ---------------mmmmmmo—- > Cholest-4-en-3-one + H,0,
Peroxidase ,
- H,O, + 4AAP + Phenol ---------------------—- > Quinone (Red, 520nm)
- Cholesterol Esteraseg & 7I5tXA| ¥ 2™ Free Cholesterol2t =7 Tt
UV . 2AH S8
Cholesterol esterase ,
- Ester Cholesterol + H,O -----------------m- - > Free cholesterol + Fatty acid
CDH
- Free Cholesterol + NAD* --------------- > Cholest-4-en-3-one + NADH + H*

- 340nmO|M EEE =7




Lecture 3. Lipids, Lipoproteins

H 2! X|E (Phospholipid)

) QX 22 MZE S Fdotl, X[Ye e
PN
=

Cholin CHA}O|| 2t BHCE. * Cholin :

-

N
2) @ QX|AEZ2 X|EHLjAL O| 22 ZSUSILE Cholesterol

A7t B Cholesterol £780|| B0| O|&=IC},
3) CIX|EE Cholesterol & =2} H|2|5I0| H3tSIC},

* Cholesterol X 1.1 = Phospholipid
4) F2THEE

- Cephalin : 5%

- Lecithin : 60 ~ 70%

- Sphingomyelin : 20%

- Lysolecithin : 5~ 10%

5) QX E &dEa ¢t (EFR s YoM 2 E e

6) ™AK| : 150 ~ 250mg/de
7) HIMA o] AL Lecithin 72 $=X|7} S7tstCt

(=} o A
|' = o =
o8zt CHAO]| S 2%t g
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H 2/ X|E (Phospholipid) +Z=

O
|
H,C—O—C—R
O
|
HC —O0—C—FR
I
H,C— O— P— OCHCH>"NH3
|
O
Phosphatidylethanolamine
(cephalin)
CH3(CHg3)12 H
=<
H® HO—C—H

I
CHS(CHQ)QQCONH—(ll}—H

a sphingomyelin

o)

[
H,C—O—C—R

O

|
HL—O—C—R

i
H,C— O— P—0CHCH>"N(CH3)3

|

O_
Phosphatidycholine

O

(lecithin)

| +
CHQ_O_ T—OCHQCHQN(CHg)g




Lecture 3. Lipids, Lipoproteins

H 2! X|E (Phospholipid) +=

H 5-3> 2L|M=UXEe &

1CH2—O—(”J Saturated fatty acid
(e.g., palmitic acid)

Glycerophospholipid
e R 707&\/\\/\/\/:\/\/\/\/ Unsaturated fatty acid
0

<# 5-4> AUIREL| ER

Sphingosine

HO- CH—CH=CH—(CH2),>—CHs

Fatty acid

(general structure) A . Ceramide
3 Il i Sphingolipid AV AVAVAVAV ANV AW AVAV AN ANY AN BT B
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Lecture 3. Lipids, Lipoproteins
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