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Lecture 3. Lipids, Lipoproteins

X| & (Lipids)
1) 20= ¢ =20 Alcohol, Ether, Acetone Z2 78010 Edliz|= M=2H
CE FRT 7UZEE

2) k==l of Qs X|&H 4t (Fatty acid)= LHAALE X240} Esterd2H S &Y
=

o 88 EXOHA '—f %HIOH HUEXIZ Ol8E &+ U= Zd
0f

ChEH A ) 43.=.*E|01 U0 A —’F%’S K&EO|H =2 d0] ALt
Et~M Acetone, Methanol, EthanolS 0| A QICt
|

MEZ EXSIEZ LipidE M7|EE SiCh= A2

|22
6) 232 X HS
7) XN EHZ2 €39 Lipoprotein? =
Lipoprotein(VLDL, LDL, HDL)2 M7|¥ & ottt Al S
8) =Y M ol &dd F0= LHESZ VIDL, LDL, HDLR| 357/ 2|t 0|
=7

ZMstH A2 0= Chylomicron (CM)O| 78t}
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Lecture 3. Lipids, Lipoproteins

B X|2(Lipids)2| =&/

1. Ek=X|E (Simple Lipids)

K| YLHRCOOH) 1f 24tE L=1t2| Ester 2 .
ZZ|9| 98 % £ AIX|SFH Triglyceride(TG), Wax 0| &$HCt.

2. SeX|E (Complex Lipids)

- Ol 22| 487|171 QIARO[Lt ZH4tS ol F 7|4 OFO| = 40|
(@)

o o

Lt E= RS0 285t
U XA ZZAM X[ Z(Phospholipid), EX& X &X[E S0| 617|0f HoHot,

- Lipoprotein(CM, VLDL, IDL, LDL, HDL, VHDL) Lipoamide 0| & 7|0f| =gStC},

3. #EX|E (Derived Lipids)

CeX|ZOIL SX[E | Zh=5l0f Qi M7l 222 AM, 0| X[E2e +88&
5 20| 5% % HS SEXo|2 BT,
A E

H|Z, Fatty acid, X|- 24 H|EtTI (A, D, E)S0| &$tCt.

—




Lecture 3. Lipids, Lipoproteins

W X|Z T E (Lipoprotein)
- @™ B9 Cholesterol, Triglyceride, Phospholipid, Apo-lipoproteinO| Zg =l
Crefot A7[ d& ZFXI0|& 4= 79| YAt
| X|ghAto)| HZEl 28| AH|Z(Ester Cholesterol) 2t &8 X|8HTG) =XY
0= Phospholipid, Apo-lipoprotein, &2 = 2| AE| 2 (Free Cholesterol) =X}

- UNS RAMERIGHH XIEHYS S (Density) B2 22T & S

B X| 2 CHEE (Lipoprotein)2| 25
- Chylomicron(CM): 7% 311 H|SO0| ¥&F, HF& TG 95%
- EMUZX|CHEVLDL): TG 56%, Phospholipid 21%
- MEEX|EHE(LDL): Cholesterol 45%, Phospholipid 22%
- D2 E X[EFEE(HDL): Protein 50%, Cholesterol 18%, Phospholipid 26%




Lecture 3. Lipids, Lipoproteins

W X2 CHEE (Lipoprotein)e| T

Triglycerides

Protein

Phospholipids

Free cholesterol

Cholesterol bound
to fatty acids

- B2 =d@E=d, 20 55) Use Hl=

0Z
>
+
0x
MO
=2
)
Ral
52
ilfo




Lecture 3. Lipids, Lipoproteins

W X2 CHEE (Lipoprotein)2] 714 H&

Chylomicron

— R
liver

adipose
tissue

VLDL LDL

rphﬂs.phﬂlipids . triglycerides
() cholesteral & proteins

" other
tissues

=0 s 24 2= 4 (%)

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 K| E (Lipoprotein)2| &
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Lecture 3. Lipids, Lipoproteins

B K| E (Lipoprotein)2| &

]

1_),:“5:'11:,; cod Lipoprotein type: VLDL
e, o ‘/ 4 ) Density: 0.950-1.006 g/mL
: » ' Diameter: 30-80 nm
" . ) b 4 l\\u*«;/ Major lipids: endogenous triacylglycerols
{_h}l{]'l'l'l'li_'l'li'!'l'l!'-. L Apolipoproteing E100,C, E
b A0.95 o/ml. s Lipoprotein type"l'D'r'
VLDL % ‘/ & Density: 1.006-1.019 g/mL
- i1 006G E".:m[- 1 L ) Diameter: 25-30nm
5L 4 _ \\”‘/ Major lipids: endogenous triacylglycerols
2 A 1019 giml. a terol
LDL - Apolipoproteing: 5100,§C, E
[’ 1063 g':]“[‘ Lipoprotein typ'm'
HIL ' ; : {/w“ Density: 1.019-1.063 g/mL
Fatty Acids |~ ki gl \\%/\) Diameter: 20-22 nm
= Albumin : Major lipids: cholesterol and cholesteryl
U Apollpoprotelﬁ B100
Lipoprotein typé"H'D'r'

Density: 1.063-1.090 g/mL

Q Diameter: 9-15 nm

Major lipids: cholesteryl ester and

ph ipid
Apolipoproteinsj A1, AZJ C, E




Lecture 3. Lipids, Lipoproteins

m x|

E(Lipoprotein)2| 2&

Z=zo|3E VLDL(ZXRYE X|ECHEE)
- A4 : 80~1000 nm . X124 : 30~70 nm

- H|& : 0.960[35} . H|Z= :0.96~1.02

- 715 : BAE 7 X|EE ez 2t

2| AHZE
oF 6%
OIX|AE 2 7%

0|.£;l;|él:|-l:lHE] T

} LCAT”‘:% _—gil_

0 EB-48
—LPL2S &M 35}
OEE —LDLe| +=Zx||e} ATt

715 20l Y E ERZE(MEIERt
=8| LHISS T 2. E2lZEMEIE

2= ZE[of SFEi,

= 2HIZ
oF 20%

2IXIE 2F 156%

OFEX| A THHA 2F 10%
O}%B-100 — LDLS| =2 |2} Zdet
OfEZC-1 —LPLA2 &As}
OFEE —LDLe| 2|2} 23}
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B K| E (Lipoprotein)2| &

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

- 715 2ol S El S| 21

oL =
LUEZX0| SgEt.

d

| AHIE 2 50%

CIX|A
of 229,
Ez|2z|Mz2|= 2 8%

o] e PNES[ =TS

Of%EB-100
—LDL9O|

2F 20%

TS Z

15}

=

HDL (D% = X|Z b Xl)
- AlA :8~10 nm
- H|= :1.06~1.21

1S CEHEZRROM HE2 S| LHIES
5 -

OLZA|HTHUZ oF 45%
OlZA-1 - LCATZ A
OFEA-TI

LCATS 2

Ez|Ze|MEIE
2k 5%

eIX|E
oF 30%

=2 AHE

2k 20%

IDL (ZZt2U = X|ZICHH Al

. =M1} 37|= VLDLZ} LDLe| Ao 7+ 7t

. 7|5 : VLDLO| LDLZ H35t= Esoﬂ
Ee[ZE[MelE7 28 JI+-EcHE &2

= C -
S8 ol XA HWMA

. VLDLEtHO|2t =
=2IC,

1) LCAT= lecithin-cholesterol acyltransferase 2|
=lvNT=S Iecithin(phosphatidylcholine)gl K|EALS
S| AHZ0 F7 S8 AHES HAH 225

HSS Tdshs 2200t

2) LPL= X| & CHed = 2| motA| (lipoprotein lipase( p
2125 &)=z Eg|Z2|Me2lEL ZI+-2dE
BICh
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W X2 CHEE (Lipoprotein)2] 714 H&

( 3
Ultracentri- Electrophoresis
fugation

Lipo- Lipo-
proteins i proteins
— (density g/L) Negative (mobility)
S — ]
: Chylomi-
I cyviomicon [N S riciny
vioL | o et
IDL IDL (broad 3)
LDL VLDL (pre-p)
FFA FFA-albumin

Positive

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

lipoproteins; FFA = free fatty acid




Lecture 3. Lipids, Lipoproteins

W EHCHEE MI|HSH (Serum protein electrophoresis method)
m7gsAl | (1) (=)
Supporting Albu Fibrin
Media e % e ¥ ogen Y
(AR
CHHA 25 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 1IgG
Albumin n Haptoglobin (LDL) IgM
a,-Antitrypsin Ceruloplasmin Pre3-Lipoprotein IgA
o,-Lipoprotein Glycoprotein (VLDL) IgD
(HDL) Prothrombin Transferrin IgE
T X“Ha a,-Fetoprotein Hemoglobin
CcR= Mucoprotein (Hemopexin)

C; Complement
C, Complement
CRP
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W 7|Et X| T - Lipoprotein(a)

Lipoprotein(a)

Apolipoprotein(a) LDL-like particle

- EajAO| AT QARSH

= i
AM™MES|E AKX s UWEHSO| 2 S =QICt




Lecture 3. Lipids, Lipoproteins

B =X|E (Total lipid) &%

o=|7< X|X|O| ;t%l:
- Total lipid = Triglyceride + Cholesterol + Phospholipid + Free fatty acid
H&K| 1 400 ~ 800 mg/dl

2 X

- T od
1) Sulfophosphovanillin & (SPV )
Serum + H,SO, + H;PO, + Vanillin --------- > complex (Pink)

HZF=A - Olive oil
2) Kunkel &
Lipid + Phenol -------- > 2B EE 53
3) Bragdon &
Folch X| & =& (chloroform : methanol = 2:1) A2
Fta|2 o

SASUELE THNZE A8l SEM2 =4
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B 53X (Triglyceride)

1)37}F Alcohol@| Glycerol 1=At2t 3= AF| Fatty acid@| Ester 222 2 O|FO{Zl X[ &
2 Y0 BHEA == |l eIA;

K’HXIHP (Neutral Lipid)2 Monoglyceride , Diglyceride , Trlglycerldeol 54

131 Lt "E“c‘i S0l= 90 ~ 95%7} TriglycerideZ2 E=Xs}t7| ME0| S Trlglycer|de9f

SIXL2 E2 202 MEEILE
4) X (‘e SFA]) 50 - 150 mg/d|
0) sWE3, HeatsWPsl, =4 Fot5 ) 2A

B 38X (Triglyceride)2| CHAIE 2

1) 2| 21’4 Triglyceride
- HAf (Triglyceride) --> 0N S --> B --> BF (Chylomicron)
B o TN AN | =13 PN Yo} . . S — > Fatty acid2} GcheroIE =oliot0] g5 W=
- 2|91 TGE F 2 Chylomicron0i| Z&Hk[0f 2t
2) L 2l-d Triglyceride
- MILHOf| A Trlglycerlde b --> X ZCE A EVLIDL) --> g5 EE
-Heold T6E FE VLDL01| L[ 28t
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Exogenous pathway Endogenous pathway

Bile acids and

Dietary fat
cholesterol

= # ol
Intestine

e ¢ Rl Remnant
1 receptor

v
Chylomicrons| Remnants
Apo ApoE * o 2% ADOA-
59 | W g | e PR
B-48 @ 5100 @@ N\

Capillaries Capillaries
cool) \ liraiciL,

eCltnin chnolesiero

O... acyltransferase)

Lipoprotein lipase | Lipoprotein lipase |

Free fatty acids Free fatty acids

Adipﬂﬁe tissue, muscle '1—"/ Adipﬂﬁﬂ' tissue, rI1uE|'.:IE4—"'/
& 2006 5t George’s, University of London
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B /4| (Triglyceride) =

H O
H H-C-O-|H H - O|- 6 - 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 i
N D I R I A
= I:-I:—IC—III—C—II:—I:-IIZ—II:-C-E—IZ—I:—E-I:—I:—IZ:—I:
| | I I

HHHHHHHHHHHHHHHHH UH

! !

Hydrocarbon chain Carboxyl group
Fatty acid
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B /4| (Triglyceride) =

-
I R;—C—OH
(H) HZ(F—O—C—Rl Hz(lj—OH
0
A A Bl o f RN TF He-tE "\ ReC—oH
- 7t o H,C—O—C—Rs H,C—OH ;
Triacylglycerol Glycerol I
| R=—C—OH
I|{ Fatty acids
H-C—0—C—R; "
0 - H-C—OH R;—COOK
- 3KOH +
H| = 5HZA 5} i T B H“I?—OH c R,—COOK
- o o (0} D R +
Tl E=) H-C-0-C-Ry = Rs— COOK
H
w AAE 2E 1)
Triacylglycerol Glycerol = N
<l 5-2> SYX|e| H|S2} S
Oleyl alcohol
A/ CH,—CH,— CH,—CH,—CH,— CH,— CH,— CH,— CH=CH—CH;,—CH,— CH,— CH,—CH,— CH,— CH,—CHj3
Lt [ O
- 5 (Wax) .

L CJ
"-.\ O// Iv\ CH,— CH,— CH,— CH,— CH,— CH,— CH,— CH=CH—CH,— CH,—CH,— CH,— CH,— CH,— CH,— CH,4
- ) Oleic acid
o AEZ AEH

I 5-3 el 7%
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B Z’dX|%(Triglyceride) #+=

; i
Hlﬁ_ulH Hl.le N
L, S
A =l O i T= (=T JD
| i .,.N.(.__r F ™
T (=T T= (=T s
I I [/}
Hln_.uIH HI__”_.uIH HI__‘%_
Hl_“._L;__IH HI.H_LUIH Hl__,._uIH
S H B mp T= =T = =T
i i i
Hl_n_.“_IH HI__”_.uIH Hlnmu_lH
Te= Q= T T= =T T=O=T
| i |
T o= = T T === T Te=={)==T
| i i
& &) &
F/
_..ﬁ_u ﬁﬁ_, _.,ﬁ_.,, D\ ...,_D_
_
T =i ) e T
| i ]
e 9 E 1

Triglyceride
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B /4| (Triglyceride) =

TS EA S HIY 3

FrmEpt 0
(capric acid) E N NN SO

I | | Q
(lauric acid) 2 Coza R e S i S i T “OH

D2 AELE O
(myristic acid) iy Cies NSNS f”*"‘“‘v"ﬁ“‘“f“’u““DH

ZO[EA ﬁ
(palmitic acid) : i e T T e s e N

AHOF2AL O
. 18 Cray e |.|
[SIEETIC aﬂld] e e e e, S S e e e ol OH

Of21 | A o - tl:l}
IdIC acr ! NG SR N NN N S N N TS
(arachidic acid) OH

()

32

b2
69

76
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B /4| (Triglyceride) =

- =25 X

F2 SE|EHI ==F

EEIHXUA  SA S HIY

oSt
s = . iﬁ Ciﬁ' . . o~ o —
(palmitoleic acid) NP A S
=St
e 18 | Cu ,ﬂ -
(oleic acid) N TS s
2| Sef| 4t
N o 18 | Cups : —
(linoleic acid) N e
el=Tidt
: R 18 Giag e ==
(inolenic acid) L . ~
Ot =4t
20 Cony ~ —

(arachidonic acid) P T s

._[“.I
.-‘““-. = L ‘*ﬁ"ﬁ-h_.
- " -

(x)

13
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B 53X (Triglyceride) 5

1) 2het™ ol e . 20| st EELZE ZHM7F JA7| M0 x| AFE X
= + Z=ZX| + Zeolite + Cu(OH), — TG

ZX| : @822 H TG £Z : Chloroform, Isoprophyl alcohol

- Zeolite : QIX| & S

- CU(OH)Z, CUSO4I, Ale|O3 Eol-gzl-

d
- &3} Glycerol + 2NalQ, --------------- — Formaldehyde
- S RPMAIfo = Motof ofsl 4 El FormaldehydeE H|AEE
a) Van handel Bt-& : 2MA|QF Chromic acid (HXM, 570nm)

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

2) @AY B EE| AFRE D Qe

Glycerol Kinase(GK)
- Serum(Free Glycerol) + ATP -----2----mmommomme - — G-3-P + ADP

G-3-P Oxidase(G30OD) ,
- G-3-P + Oy —=-==-=-mmmmmm e — H,0, + dihydroxyacetonephosphate(DAP)

- 2H,0, —--omiie > 2H,0 + 0, : D& L§of| EXYSt= LA F.G M7

LipoProteinLipase(LPL
- TG + H,0 pRroE F_D____(____Z_) Glycerol + Fatty acid

Glycerol Kinase(GK)
- Glycerol + ATP —----2--mmmmmmmo - — G-3-P + ADP

G-3-P Oxidase(G30OD) ,
- G-3-P + Oy === — H,0, + dihydroxyacetonephosphate(DAP)

Peroxidase ,
- H,0O, + 4-AAP + Phenol ---------------- — Quinone (Red, 550nm)
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H}
o

B Z’dX|%(Triglyceride) 578
A EH
by =

LipoProteinLipase(LPL)

Glycerol Kinase(GK)

- ADP + Phosphoenolpyruvate(PEP)

- Pyruvate + NADH + H*

- 340nmO| M L2 NAD

I

Lactate Dehydrogenase(LDH)

— Glycerol + Fatty acid

— G-3-P + ADP

Pyruvate Kinase(PK)

> Pyruvate

> Lactate + NAD (340nm)
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B =g 2AH|E (Cholesterol)

rlo

OF
o

Of

o

2Ol A
o]

%
0Z

) QK= 20| 2f 1.5~2.0g2 Cholesterol2 2, 7t& Gt

2) ’éﬁ%'lf% T, HE2AE (Bile Salt)dt Steroid Hormone &
3) =|0f Tt &motd A2l ZHoAM HE2S AN HiE
4) Total Cholesterol = Free Cholesterol (30%) + Ester Cholesterol (70%)
5) X| &Mt S AHE2 LCAT(lecithin cholesterol acyltransferase) 28 -->Ester 2t
6) Hemolysis, MAHTZ LiQld E2)2| 0] A2l SiCt
7) SSX|

- Total Cholesterol : 150 ~ 250mg/d@

- Free Cholesterol : 50 ~ 80mg/d@

- Ester Cholesterol : 80 ~ 170mg/d@

- Ester Ratio : 65 ~80% ZtAZ ZHOHo| X| &7} =L} LCAT & XSt
N

=
8) =0l My, SUZ, BASYY M

0x
[LE!

S 2k
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B 2 2H|E (Cholesterol) 1=

HO

Sterol 23

C27H460

bon

e -

"

LN
[.z'-.h _.-{,‘
ey L/
(8 H

%

il
In'

Ester Cholesterol

Fatty acid

LCAT

Free Cholesterol
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Lecture 3. Lipids, Lipoproteins

H Y A E (Cholesterol) &%

1) 2petA 01 2
- t'z—'.\-a':ff A 2of= E= sf{Za= ™ol ALt
by 2 BHA : ®H + FTF + HM (Lieberman-Burchard &)
- CHERRIOILE O 2 FAIEE 222 MA &L, X = A= OfL Lt
Q3 CHA &N + FTE + A} + EM (Abell-kendall®)
- 25 RElFoE TehA[7] EAMO| X0l F ==l QL.

d) 4 EHA : 8 + 5% + #3} + Digitonin + H4 (Sperry )




Lecture 3. Lipids, Lipoproteins

H Y A E (Cholesterol) &%

1) §|.'c'>‘I-I-I O I:clbl-té-l

StH& Ol
a) Lieberman-Burchard® (2EHA)

- E=E - Serum + FTEAY - > Cholesterol &

- =Z A|2F (Bloor solution) : Ethanol : Ether = 3 : 1
2 M - Cholesterol + H,SO, + /24 + F2RLHEAMAIQf) ---> HEM (620nm)

H
- Esterd dl Freed 7to| EIAHXLO|Of Of3t EX|H

1z

b) Abell kendall'® (3EHA))

FZ : Serum + Alcohol(FEZEA|Q) ——---- — Cholesterol

- A3} : Cholesterol(Free + Ester) + KOH ----- — Free Cholesterol
Ht
=

A (Lieberman-Burchard g3 0]&)
Free Cholesterol + H,SO, + BIZ=4F + -
- A3E SOl Esterd L} Freed 72| LAHXIO[Of 2Bt 2




Lecture 3. Lipids, Lipoproteins

H Y A E (Cholesterol) &%
1) =tety ol &
c) Sperry'# (4EHA)
- =& : Serum + Alcohol(FZA| ) —---—- — Cholesterol
- A3} : Cholesterol(Free + Ester) + KOH ----- — Free Cholesterol
: Digitoning 37t5}0{ Free cholesterol2 & ™ A|7ICt

Hr A (Lieberman-Burchard BHE 0| &)
Free Cholesterol + H,SO, + A + B4 oo HEM (620nm)

0% o
A

d) Killiani

- &M - Cholesterol + H,50, + Y24 + FeCly -------- > MZM (560nm)




Lecture 3. Lipids, Lipoproteins

Y AEHE (Cholesterol) &%

2) 2AH
Cholesterol esterase ,
- Ester Cholesterol + H,O ------------mmmmmmomm - > Free cholesterol + Fatty acid
Cholesterol Oxidase
- Free Cholesterol + H,O + O, -----=-==--m-mmmmmoom- > Cholest-4-en-3-one + H,0,
Peroxidase ,
- H,O, + 4AAP + Phenol --------------------—-- > Quinone (Red, 520nm)

- Cholesterol EsteraseE M 7}SIX| &9 ™ Free Cholesterol2F S EIC}

3y UVE : 84AH 28

Cholesterol esterase ,
- Ester Cholesterol + H,O -----------------mm oo > Free cholesterol + Fatty acid

- Free Cholesterol + NAD* --------------- > Cholest-4-en-3-one + NADH + H*

- 340nmO|AM S =
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H 2/ X|E (Phospholipid)

) QIXIEE MZES BT, XYl R U T4, BASD, Y| BY,
Cholin CHAYO ZHOIBICE. * Cholin : XIE FH3 CHALO| FR3H A& BHCt

ol

= ¢
2) $H QIXITES XFChAF 0|4 22 BB Cholesterol Tt BHIA B S5t
A7 1 Cholesterol 0| 0| 0|2 =ICt,
3) 2IX|E L2 Cholesterol & =2t H|2{|5t0] H3|5HCt,
* Cholesterol X 1.1 = Phospholipid
5 FRTHYNE
- Cephalin : 5%
- Lecithin : 60 ~ 70%
- Sphingomyelin : 20%
- Lysolecithin : 5~10%
5) QX2 g8 2 (EF s EHMAM gt
6) D& X[ : 150 ~ 250mg/de
7) WM SEO| AL Lecithin S7I2 $=X|7} S7t3tCt
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W 2/ X|E (Phospholipid) *+=

@)
[
H,C—O—C—R
O
|
HC —O0—C—FR’
O
|
H,C— O— P—O0CHCH>"NH3
|
O
Phosphatidylethanolamine
(cephalin)
CH3(CHg)12_ ~H
v AN
H® HO—C—H

I
CHS(CHE)QECONH—(l.';—H

a sphingomyelin

OCH>CH>"N(CH3)3

0]

|

G

0]

|
RHL—0O—iC—R

O

I

P

|

O
Phosphatidycholine

(lecithin)

O

| +
CHQ_O_ T—OCHQCHQN(CHS)B

O
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W 2/ X|E (Phospholipid) *+=

<E 5-3> SCMZRUXEL EF

1CH2—O—P3 Saturated fatty acid
(e.g., palmitic acid)

Glycerophospholipid 5

Unsaturated fatty acid
(general structure)

(e.g., oleic acid)

||
707C\/\/\/\/‘=\/\/\/\/
(0]
3 1]
CHrO*IF*O*X

o
Name of Net charge
LRl o glycerophespholipid {at pH 7)
= -l Phosphatidic acid -1
FEthanolamine 7CHrCH271¢IHa Phosphatidyl ethanclamine 0
Choline —CH;—CH;—N(CH3)s Phosphatidyl choline 0
Serine gl Phosphatidyl serine 4
COoO
—CH;—CH—-CH:—0H
Glycerd + 6H = Phosphatidyl glycercl -1
OH OH
H
Inositol Phosphatidyl inositol -1
OH
OH H
—(I:Hz
CHCH 9
Phosphatidyl CH;—0-P—0—CH; S — .
6' I I Cardiolipin -2
glyceral (|3H—O—C—R1
(0]
I
CH,—0—C—R»

<H# 5-4> ALTXEL ER

Sphingosine
HO—- CH—CH=CH—(CH2)12—CHs Fatty acid
Il Ceramide
Sphingolipid CH—N-—C\/\//\/\/\/\/\/\/\/\/\/\ (when X=H)
(general structure) H
CH;—0—-X
Name of X Formula of X Name of sphingolipid
= —H Cerarnide
i
-

Phosphocholine —ll’ —0—CHz—CH;—N(CHa)3 Sphingomyelin

(0]

CHOH
H 0 Glucesyleerebroside
Glucose H
0 H Neutral
H glyeolipids
Dir, tri- or Lactosylcerebroside
tetrasaccharide
Complex .
. . Ganglicside

oligosaccharide @ @ @

- O EXe| 7= =2lMEL 28 140] /U=,
=L/ MES MO EXZ 5t QX2 E EA2Z=E|M2F0] phosphoglycerides)
24 ndls M| EXE St QX[EH2 2" DX EH(sphingolipids)2t HH




Lecture 3. Lipids, Lipoproteins

H 2 X|E (Phospholipid) 57

1) =tstA 28 (H[ MY Fisk-Subarrow &)

- & : Serum + Bloor(F&EA[Y) ------ — Phospholipid

- 43} : Phospholipid + H,SO, ----— Phosphate 2

2t M Phosphate + Molybdate + 1-2-4 ANSA ----- > Molybdenum (Blue, 660nm)

- 75!’.3 H2po| 27H5310] 27|02 M50l 1 740 BXIEH| 252 2810] H
Phosphate x 25 = Phospholipid

|.

HJ

2) @ AaH
Phospholipase
- Phospholipid + H,0 -------- PI2TPEE L Choline + B8jAtE
, Choline Oxidase
- Choline + 20, + H,O ----------------—-—- — Betaine + 2H,0,

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




Lecture 3. Lipids, Lipoproteins

B HDL-Cholesterol &%

- HDLE Z 8|0 = Cholesterol= 2|0

- HDL2 E&0|Lt EEXZ0| 58 E FE|d Cholesterol& HDL-Cholesterol YEf =
OED] ZIS 2 24, IDLO| MZUZ 55 HX|ot0 S5YE= HE= ot

- 23 A| LDLO| HDLE #3}5tCt.

- ZHY T

- HTY . ApoBE ESt= X|EHEH [CM, VLDL, IDL, LDL, Lp(a)] & ™A

[CM
APSO| e HDLE 7HX| D B A O Z Cholesterol &7
a) Heparin-Mn'3
b) Dextran-MgSO, '
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