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MUC TIEU BAI HOC

So sanh duogc cac loai lipoprotein mau vé cau
tao, tinh chat va chirc nang trong qua trinh
chuyén hoa trong mau.

Phan tich dugc chirc nang cac protein tham gia
qua trinh chuyén hoa lipoprotein trong mau
Trinh bay dugc cac kiéu r6i loan lipoprotein
trong mau

i@ duoc tén va néu dugc ¥ nghia cac xét

zhiém lipid méu 2
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Dan bal

 Nhac lai vé chuyén héa lipid

e Cau truc va phan loai lipoprotein

» Chuyén hoa lipoprotein

» Cac xet nghiém lipid thwong gap trén lam
sang

e Co ché bénh ly roi loan lipoprotein
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Nh& lai vé chuyén hoa lipid

» Lipid hay con goi la chat béo c6 trong co’
thé chung ta cé tlr 2 nguon: ndi sinh va
ngoai sinh.

— Ngoai sinh: thtrc an
— N&i sinh: da s6 do gan tdng hop.
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Qua trinh tieu hoa lipid

Lipid particles from diet
(lipid-soluble vitamins, lipophilic
substances, cholesterol esters,
phospholipids)

- Oral cavity
Lingual lipase:

Digests short and
medium-chain fatty acids

Gastric lipase:

Digests short and
medium-chain fatty acids

Short-chain fatty acids
diffuse through stomach
to enter circulatory system

EXOCringe ...
secretions from
. pancreas

'(_; B : Small intestine
Micelle LN
assembly e
— ——
Pancreatic lipase 2 = L—d
< : 3 Digests triacylglycerols Micelles
with cohpase. g A (monomeric lipids, 5
Phospholipase: Digests phospholipids e.g.. lipid-soluble vitamins, free fatty
= acids, 2-monoacylglycerol, cholesterol)
Cholesterol esterase: |Digests cholesterol esters




CAU TRUC VA PHAN LOAI
LIPOPROTEIN
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Lipoprotein

Apoprotein  La mot loal
Cholesterol Ester \Q\, cau truc duwoc
tao thanh tw
Triacylglycerol ‘ | lipid va
sk e protein.
0o 2 : Glup lipid co
) -.-:&0 [ thé tuan hoan
——— i trong huyét
twong.
Free Cholesterol
Structure of a Lipoprotein .
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Phan loai lipoprotein (LP)

 Phan biét va dat tén dwa trén:
— Ty trong so v&i protein: bang ky thuat siéu ly
tam.
— Sv di chuyén cla LP trong dién trwong: bang
Ky thuat dien di LP huyét tvong.
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Phan loai (it)

Origin

Mobility

v

.......... Chylomicron
LDL
(B-Lipoprotein)
VLDL
(Pre B-Lipoprotein)
PN HDL
(o-Lipoprotein)
Anode
(+)

Figure 18.15 Electrophoretic mobility of

plasma lipoproteins. The order of LDL
and VLDL is reversed if
ultracentrifugationis used as the
separation technique.

Density

Chylomicrons

___1{0.95 g/mL
VLDL[° .°
—1.006 g/mL
DL . o)1 019 gL
o 4 m
LIDLJ<, .° 5
" 41.063 g/mL
HDL| ..’
¥ 2410 /
Fatty Acids 1090 g/ml.

+Albumin

Gradient density centrifugation
schematic showing the typical sub-
classes present
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Type Eclectrophoretic Density Protein Phospholipid Cholesterol TG
LP Mobility (g/mL)

CM CM <1,006 2% 9% 4% 85%
VLDL Pre-3-LP 0,95 -1,006 12% 13% 25% 50%
IDL (B orPre-B-LP  1,006-1,020 - - 35% 35%
LDL B-LP 1,020-1,063 23% 20% 45% 12%
HDL a-LP 1,063-1,210 55% 24% 17% 4%

LP(a) Pre-B-LP 1,045-1,080  31% 1% 40% 8%
10



Apolipoprotein

« Thanh phan protein trong lipoprotein duwoc
goi la Apolipoprotein, co chirc nang:
— On dinh cau truc LP.

— L& “phoi t” dac hiéu cho mét §6 thu thé
hoac protein van chuyén trén bé mat té bao.

— Hoat héa hoéc trc ché cac enzym dac hiéu
lien quan dén chuyén hoa LP.
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CHARACTERISTIC DIFFERENCE OF LIPOPROTEINS

Apo protein Lipoprotein classes Function
A-l Chylomicrons, HDL Activates LCAT |
A-ll Chylomicrons, HDL Inhibits LCAT, enhances hepatic lipase _
activity. 5
-V Chylomicrons Unknown function 8 |
B-100 VLDL, IDL, HDL Necessary for binding to cell receptors,
LPLs.
-48 Chylomicrons Necessary for binding to cell receptors, I
LPLs.
C-l Chylomicrons, VLDL, Cofactor for LCAT
HDL
-1 Chylomicrons, VLDL, Activates LPL
HDL
C-llI Chylomicrons, Regulates LPL
VLDL,HDL
HDL Essential for LCAT activity and
Cholesteryl ester transfer.

E ALL Binds to specific cell receptors.




CHUYEN HOA LIPOPROTEIN
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Exogenous Pathway

Dietary fat @

Chylomicron
remnants
(Apo B-48, E)

Chylomicrons
(Apo B-48, A,C, E)

®

Lipoprotein lipase

FFA

HDL AN
a5 %

Muscle Adipose tissue

@ Bile acids and
cholesterol \

Endogenous Pathway

Nonhepatic
/Y cells

— LDL
(Apo B-100)

LPL
HL

VLDL
(Apo B-100, C, E)

IDL
(Apo B-100, E)

& . o
o/ Lipoprotein lipase
o~
g8
FFA
HDL / \

| : 14
Muscle  Adipose tissue



Con dwong ngoai sinh

Nh& cac enzym ly giai lipid do gan va tuy
tiét ra, cac don phan lipid sé dwoc hap thu
vao niém mac ruot.

Bén trong té bao biéu méd rudt non, cac
acid beo tw do va 2-monoacylglycerol sé
dwoc két hop lai thanh TG.

Té bao rudt non sé “déng goéi” TG, protein
va phospholipid bén trong moét loai LP |a
gllylomicron (CM)

15
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Svw hinh thanh CM

INTESTINAL MUCOSAL CELL Amino acids —» —>» —> Apolipoprotein B-43 Phospholipid}
Fat-soluble vitamins

Acyl CoAmoncacyigiycerol  Acyl CoAdiacyiglycerol

;
2-Monoacylglycerol 22127 era.sew > mm”%se > Triacylglycerol
CoA CoA
S Fatty acyi-CoA synihe 0
RC-O° farrya?}‘sym = > RC-CoA
Long-chain fatty acids CoA ATP AMP PP Fatty acyl-CoA
CoA
Cholesterol Acyl Cocctilestorol acyliaslorase j >  Cholesteryl ester
TO LMPHATIC SSTEM
b A
AV
16




Ditary fat and
cholesterol

Cholesterol
and bile acids

Chylomicron

Remnant

Capilary
Adipose

=

Nascent
HOL

Free fatty acids

Key: CM = chylomicron; FFA = free fatty acids; HDL = high-density lipoprotein cholesterol; LDLR = low density lipoprotein
receptor; LPL = lipoprotein lipase; LRP = LDL receptor-related protein; RLP = remnant lipoprotein

« CM sé di chuyén trong
co thé dén cac mé can
acid béo (mé m&, mo
co, mo tim...)

* ApoC-Il trén mang CM

noat hoa lipoprotein

ipase (LPL) giup thuy
ohan TG thanh FFA va
glycerol.

 Phan con lai, goi la CM
du sé theo mau vé gan
thong qua ApoE.

17
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Digtary fat and
cholesterol

Cholesterol
and bile acids

Chylomicron

Remnant

Capillary
Adipose

=

Nascent
HDL

Free fatty acids

Key: CM = chylomicron; FFA = free fatty acids; HDL = high-density lipoprotein cholesterol; LOLR = low density lipoprotein
receptor; LPL = lipoprotein lipase; LRP = LDL receptor-related protein; RLP = remnant lipoprotein

Con duwong ngoai
sinh co thé hiéu 1a
qua trinh CM van
chuyén lipid co tw
thirc an ttr rudt den
gan va mét s mé
ngoai biéen.
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Con dwong ndi sinh

Tai gan, sé tai s dung thanh phan lipid va
protein tr CM két hop v&i cac lipid do gan
tdng hop, sau d6 “dong goi” dwdi dang
lipoprotein ty trong rat thap (VLDL).

VLDL sé c6 vai trd van chuyeén lipid noi
sinh tir gan dén cac mé ngoai bién,
chuyén thanh IDL réi LDL. (Théng qua
hoat déng cua ApoC-Il).

au do phan lén IDL va LDL sé dwoc tai
ap thu tré vé gan thong qua ApoE. ?
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Exogenous Pathway

Dietary fat @

Chylomicron
remnants
(Apo B-48, E)

Chylomicrons
(Apo B-48, A,C, E)

®

Lipoprotein lipase

FFA

HDL AN
a9 %

Muscle Adipose tissue

@ Bile acids and
cholesterol \

Endogenous Pathway

Nonhepatic
/Y cells

- - B,
(Apo B-100)

LPL
HL

VLDL
(Apo B-100, C, E)

IDL
(Apo B-100, E)

& : "
o/ Lipoprotein lipase
of~
/S
FFA
HDL / \

| ' 20
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Cholesterol t6t >< Cholesterol xau




LDL — Cholesterol xau

 Khi viéc giai phong qua mire TG tir VLDL
sé chuyén VLDL dw (hoac IDL) thanh LDL.

» LDL rat giau Cholesterol va Cholesterol
este (CE), voi apoprotein chinh la ApoB-
100.

» LDL van chuyén Cholesterol dén cac mo
ngoai gan thong qua thu thé mang nhan

. dien b&i ApoB-100 => tac nhan gay bénh

22

fppt.com



HDL — Cholesterol tot

 HDL duwoc hinh thanh tai gan va mét it &
ruot non.

« HDL md&i hinh thanh chu yéu la protein, rat
it cholesterol va hau nhw khéng cé CE.

« HDL c06 2 vai tro chinh:

— Cung cap cac apolLP, giup trwdng thanh cac
LP.

—\/an chuyén nguoc cholesterol thira tw mo

yAngoai bién vé gan.

23
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 Apo D trén bé mat HDL hoat hoa LCAT
(lecithin-cholesteryl acyl transferase), sé
chuyén phan cholesterol va
phosphatidylcholine cua CM va VLDL duw
thanh CE chira trong HDL. ( Qua trinh nay
goi la trwdng thanh dan HDL).

 Sau do, HDL day CE sé dwoc van chuyén
| Ve gan.

24
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» HDL trwdng thanh vé gan c6 2 s6 phan:
— Nhap bao hoan toan

— Chi nhan phan cholesterol va lipid khac, dong
thoi tra lai HDL khuyét tiep tuc quay tro lai
tuan hoan.

25
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Van chuyén nguwoc cholesterol
tr mO ngoai bién vé gan

apo Al
Internalized \
cholesterol SR-B Uptake by
0 ester feCGPYOf liver and steroid
i /' | Nascent & }5 hormone-
apo Al HDL \ producing tissues
‘ s P W Mature
T =ty 3 HDL CETP
Y
Transfer of
ABCA | EGE] cholesterol to
VLDL, IDL, LDL
/‘ Peripheral for transport to liver

J 9 d J J JJ cells

26
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Con dwdng van chuyén ngwoc ctia HDL:

— Th& nhat, ppoE trén HDL "ma&i sinh™ sé twong
tac thu the Scavenger B1 (SRB1).

— Thir hai, ApoA-I trong HDL “khuyét” tuong tac
vO'i protein van chuyeén tich cwc ABC-Al.

27
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Tom tat qua trinh chuyén hoéa
lipoprotein
» CM van chuyen lipid ngoai sinh i ruét
dén gan va cac moO ngoal bién.
» Gan tdng hop VLDL c6 vai trd van chuyén

lipid ndi sinh dén mé ngoai bién, chuyén
thanh IDL va LDL.

» LDL xau >< HDL tot.

28
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Cac protein lién quan dén
chuyén hoéa LP

Mot s6 enzyme lién quan dén sw chuyén dang
qua lai cua lipid va LP khi di chuyén trong mau:
LPL, HL, LCAT, CETP....

Cac ApolLP

Céc thu thé trén bé mat té bao (vd LDL-R, apoB-
R, SR-B1)

Céc transporter trén bé mat té bao (vd ABC A1
transporter trén bé mat dai thwc bao)

M@t so protein dieu hoa khac (Vd PCSK9)

29
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ABCGS

ABCG8

ABCA1

CETP

HL

LCAT

Enzymes and Other Proteins Important for Lipoprotein Metabolism

Gene location  Function

2p21

2p21

9q22-31

1621

18q21.1

15q22-23

1622.1

Forms heterodimers with ABCGS to
pump out plant sterols back into
the intestinal lumen

Forms heterodimers with ABCGS to
pump out plant sterols back into
intestinal lumen; also associated
with cholesterol and sterol
excretion in bile

Efflux of cholesterol from peripheral
cells into HDL

Transfers CE, PL, and TG among
lipoproteins, esp. the transfer of CE
from HDL to apoB-100-containing
lipoproteins in exchange for TG

Hydrolysis of PL and TG in
lipoproteins, esp. PL in HDL
Homologous to LPL and EL and
pancreatic lipase

Hydrolysis of TG and PL, esp. from
HDL;, and may be necessary for
HDL metabolism. Also active on
lipids in VLDL remnants and IDL.
Not very active on newly released
VLDL or CM

Catalyzes the esterification of
cholesterol, esp. in HDL, by
promoting transfer of fatty acids
from lecithin to cholesterol.

Enables HDL to accumulate
cholesterol as CE. Activated by

apoA-|

Deficiency

Increased plant sterol levels in plasma
that can disrupt cell membranes
and cause sitosterolemia; influences
cholesterol levels in plasma

Increased plant sterol levels in plasma
that can disrupt cell membranes
and cause sitosterolemia; influences
cholesterol levels in plasma

Tangier disease, with very low HDL
and accumulation of lipids in
peripheral cells

Deficiency results in large cholesterol-
laden HDL

Increased levels of HDL,, and large
buoyant LDL. Overexpression in
mice, decreased TC, PL, and
HDL-C

Increased TC, TG, and

HDL-C in deficiency

Deficiency results in decreased HDL.

Tissue expression

Tissue expression in liver,
colon, and intestines

Tissue expression in the
liver, intestines, and
gallbladder

Many cell types,
prominently in the liver,
testis, and adrenal

Produced in liver and
circulates with HDL

Expressed in many tissues,
including liver.
Synthesized by
endothelium

Associates with
nonparenchymal liver
cells

Produced in liver and
circulates with HDL



Enzymes and Other Proteins Important for Lipoprotein Metabolism

LPL

LDLR

MTP

PLTP

PCSK9

SR-B1

Gene location  Function

8q22

19p13.2

20q12

1p32.3

12q24.31

Hydrolysis of TG in lipoproteins (esp.
VLDL and CM), releasing free fatty
acids and glycerol to tissues,
ApoC-ll are essential cofactors.

Binds apokE and apoB-100 and
mediates endocytosis of
lipoproteins, mostly LDL, but also
VLDL, IDL, and CM remnants

Lipidates and requlates secretion of
ApoB particles from the liver and
intestines

Transfer of PL to and from HDL.
Important for HDL growth and
remodeling

Influences the number of LDLRs
expressed on cell surface

Binds HDL on cell surface. Plays a
role in selective uptake of CE from
HDL in liver and steroidogenic
tissues.

May also enable macrophages to
bind oxidized LDL

Deficiency

Large CM and VLDL with very high
TG levels

Familial hypercholesterolemia results
primarily in elevated LDL

Deficiency of MTP function leads to
abetalipoproteinemia where ApoB
lipoproteins are virtually
undetectable in plasma.

Deficiency in mice results in low
HDL.

Depending on mutation—either gain
of function or loss of function—the
presence of PCSK9 affects
availability of LDLR on cell surface
and, consequently, the levels of
LDL in plasma; gain of function
leads to more LDL in plasma; loss
of function associates with
increased LDLR expression and
thus less LDL in plasma.

Accumulation of large CE-rich HDL,
and accelerated atherosclerosis in
mice

Tissue expression

Present on surface of
capillary endothelial cells
in adipose tissue and
skeletal and heart muscle,
but not produced by
endothelial cells

Expressed on most cell
types, but hepatic
receptors clear 70% of
LDL

Expression is seen in liver,
intestines, heart, kidney,
and eye.

Expressed on many cell
types

Secreted protein by the
liver cells; expressed in
pancreatic islet beta cells
and neuronal cells

Macrophage, adrenal, liver
and testis

m



PCSK9 monoclonal
antibodies

a LDL particle B @O PCSKO
v * —t Endocytosis ~ P
H L m LDL receptor
Hepatocyte SD LDL-receptor PCSKO
synthesis_.— synthesis
= =
Lysosome

e

7 » ) .

T - ~
Clathrin-coated
vesicle

Monoclonal

ﬂ antibody

L
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CETP va chuyén hoa LP

 CETP (cholesteryl ester transfer protein)
dwoc tdng hop bdi gan.

« CETP nhan dién b&i ApoF trén bé mat
VLDL, LDL va HDL.

» CETP c6 chtrc nang chuyén dbi TG va CE
gitra cac LP:
—Duwa TG tw LP giau TG (VLDL) sang HDL va

LDL.
hén lai CE

33
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N LPL
ApoA-i CETP

ABCAI
FC PL
ApoA-il LCAT
o1 HDL a2-3 HDL Pre1-HDL

VLDL mat bét TG nhan thém CE sé thanh
IDL va LDL.

LDL va HLD mat CE va nhan thém TG sé
thanh cac phan t&r bi tdc ddng manh bdi 2
enzym LPL va HL (enzym thay phan TG). Tw
dé hinh thanh LDL va HDL nhé va dam

- 34
dac.
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 LDL nho + dam dac dé dang.chui vao
khodng h& gitra cac té bao ndi mé mach
mau
=>Tao tién dé hinh thanh 16i xo vira mach
mau
» HDL nhé + dam dac sé dé bi phan ly
apoAl
=Khéng con chirc ning thu hoi CE vé
¥ gan
. nhanh chéng bj dao thai b&i than

35
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XET NGHIEM LIPID MAU
CO BAN

36
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Xét nghiém lipid mau co ban
trén lam sang

» Theo khuyén cao cua ATP Il cua chwong
trinh giao duc quoc gia Hoa Ky nam 2002,
xét nghiém dinh lwong lipid mau co ban
gom 4 thong soO:
— Cholesterol toan phan (TC)
— LDL-cholesterol

— HDL-cholesterol
— Triglycerid (TG)

37
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e
ATP lll Classification of Cholesterol

Concentrations
Lipoprotein Concentration (mg/dL) | Interpretation
TC < 200 Desirable
200-239 Borderline high
2240 High
LDL-c <100 Optimal
100-129 Near/above optimal
130-139 Borderline high
160-189 High
=190 Very high
HDL-c <40 Low
=60 High
G <150 Normal
150-199 Borderline high
200-499 High

2500 Very high 38



Nong dd TC trong huyét twong

 Dao dong twong doi rong 140-200 mg/dL
va tang dan theo tudi.

« NOng dé cholesterol trong mau it bi anh
hwéng tire thei bdi ché do an giau lipid va
carbohydrat nhw ndng dé TG.

39
fppt.com




Nong dd TG huyét twong

» TG tang |&én sau bira an nhiéu mé&, udng
rieou, dung thuoc ngwa thai, thoi ky co
thal va sau man kinh.

e Xét nghiém dinh lwong TG mau rat nhay
cam v&i ham lwong TG trong thire an.

e Yéu cau trudc khi xét nghiém: nhin doi tw
8-12 gio trwére khi 1ay mau xét nghiém:
khong an thirc an giau chat béo vao

1T % . ) L n
'L nltrng ngay trudc khi xet nghiém.

40
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Nong dd LDL-c huyét twong

Nong do LDL, mmol/L (mg/dL)

Phan Tang

A A Thay doi 16i Dung thudc
hY Co y g
« NOng do tieu R Muyc tiéu o
A > Rt cao <1.8 (<70) >1.8 (>70) >1.8 (>70)
chuan cua S
2 bénh tim kem BDTD
LDL-C mau hoécnhiéunguyco
thay doi theo cw <2.6 (<100) >2.6 (>100) >2.6 (>100)

Bénh tim hodc nguy [téi vu: <1.8

CéC yé u té co tuong duong (> (<70)]
20% trong 10 nam)
nguy co.

LDL <2.6 (<100) <1.8 (<70)

TB cao <2.6 (<100) >3.4 (=130) =>3.4 (=130)
2+ yéu té nguy co
(nguy co10-20%
trong 10 nam)

Trung binh <3.4 (<130) >3.4 (=130) >4.1 (=160)
2+ yéu té (nguy
co < 10%)

Thap <4.1 (<160) >4.1 (>160) >4.9 (F4110)

0—1 yéu té




Ky thuat xet nghiém LDL-c trong
mau

* Dinh lvong L’DL-C co 2 ky thuat dinh
lwong trwee tiep: ky thuat siéu ly tam(tiéu
chuan vang) va ky thuat do quang theo
nguyen ly enzym.

» Ca 2 ky thuat déu c6é nhirng diém han ché
rieng, vi thé nén it dwoc ap dung cach do
trwee tiép dé dinh lwong LDL-c.

42
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Pinh lwong gian tiép

« Cong thure Friedewald:

LOL chalesterol = Total choleteral- | DL cholesteral +

Trmfurm'r[u)

)

e Trong dé, TG/5 dwoc chap nhan la wéc
tinh nong dd VLDL-c.

43
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Piém han ché cua dinh lwong
gian tiep
» Két qua suy ra tlr cong thirc sé khong
chinh xac néu:
— Mau huyét thanh hién dién nhiéu CM
— Tang LP tip 3
— TG>= 400 mg/dl (4.5 mmol/l)

44
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ROI LOAN CHUYEN HOA
LIPID MAU

45
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R&i loan chuyén hoa lipid mau

« RLCH lipid mau la nhirng tinh trang bat
thwérng chuyén hoéa lipid trong co thé,
thwdrng biéu hién 1a néng dé bat thuong
cua cac loai lipid trong mau.

* Tang lipid mau trén thwc hanh lam sang
thwong do:

— Tang TG don thuan
— Tang Cholesterol

46
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Phan loai RLCH lipid theo xét
nghiém
» Cac tip Fredrickson knong twong wng voi
nguyéen nhan gay RLCH lipid, nén it co
tinnh htru dung cao trén thwc hanh lam
sangi

A Tvp roi loan lipid mau
Thanh phan M A

I IIa IIb IT1 IV V

Cholesterol ) ™ ™ 7 BT/T T

Triglycerid N BT | ™ ™ ™ (M)

TLDL
+ + T ) T T VLDL
Lipoprotein | T | TIDL |

Chylomicron | LDL — VLDL | TChylomicron

A7

=1

A A A A

. ) w 1 w . AAA o >
BT: Binh thuromg; 1. tang nhe; |/ tang viea; 177 tang nhiéu



Phan loai RLCH lipid mau theo
co ché bénh

« RLCH lipid cé thé dwoc phan chia thanh:
— Nguyén phat: do yéu to di truyén
— Thir phat: 16i song va cac yéu to khac di kém.

48
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Nguyén phat

Familial hypercholesterolemia

Familial defective apo B-100

PCSK9 gain of function mutations
Polygenic hypercholesterolemia

LPL deficiency

LDL receptor defect.
Diminished LDL clearance.

Apo B(LDL receptor-binding region defect).
Diminished LDL clearance.

Increased degradation of LDL receptors.
Unknown, possibly multiple defects and
mechanism.

Endothelial LPL defect.
Diminished CM clearance 49
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Tht phat

« Nguyén nhan thuwdng gap nhat & phan
nhém thir phat 13 16i song thu déng véi
lwdi van ddng, ché dd an nhiéu chat béo
bao hoa, cholesterol.

e Nguyén khac:

— Bénh ly: dai thao dwong, bénh than man,
nhwoc giap, bénh ly dwong mat, xo gan...

— Thudc (thiazide, beta-blocker, estrogen,
rogestin....)

50
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Tém tat bai hoc

Lipid dwoc van chuyén trong huyét twong
dw@i dang phwc hop goi la.....
LP duwoc phan biét dwa trén: ty trong so

ry

V&i....va sw di chuyén LP.....

Thanh phan protein trong lipoprotein dwoc
goila...... , VO'I cac chirc nang tao thuan
loi cho ....trong mau; 1a ....cho mét so thu
thé hoac protein van chuyén;hoat hoa

}\ﬁc....céc enyzm dac hiéu lién quan.
' 51
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» Qud trinh chuyén hoa LP dwoc chia thanh:
qud trinh....va qua trinh....CM duoc tong
hop &....di chuyén trong mau v&i chire
nang.....cho cac md ngoai bién va tré vé
gan thong qua apo-....Qua trinh ndi sinh
dwoc bat dau bdi sy tao thanh.....& gan
sau do ra mo ngoai bién, vi du nhi mo mo
cung cap cho mé mé....thdng qua hoat
trén mang.
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* LDL-c dwoc goi la cholesteral...., bdi do
trén mang LDL-c co chua ..... dong vai tro
cung cap cholesterol cho mé ngoai bién
ngoai gan. Ngwoc lai, HDL-c la ...... , thuwe
hién 2 chtrc nang chinh: ...... cac LP
khac; van chuyén.....tlr md ngoai bién vé
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