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MUC TIEU BAI HOC

Dinh nghia khai niém va ban chat sinh ly bénh cua
mo m& bénh Iy

Khai quat vai tro cua roi loan chuyén hoa lipid
trong hoi chirng chuyén hoa.

Trinh bay co ché dé khang insulin
va vong xody bénh ly trong hoi chirng chuyén hoa.

Phan loai va néu co ché cua mot so
roi loan lipid mau nguyén phat dién hinh.

Tom tat co ché cua cac
roi loan lipid mau thar phat thuong gap.
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- Xo vita mach mau & bién chirng

A?
TO N G Q UAN — Dai thdo duong & bién chirng

— Lipid / chat béo
— Triglyceride (TG)
—  Acid béo (FFA) — MO mo benh ly
— Cholesterol (C, CE) — Hoi chung chuyén héa
— Béo phi tang
— Dé khang insulin
—  Lipid ndi & ngoai sinh — ROi loan lipid mau nguyén phat
— Lipoprotein (LP) — ROi loan lipid mau thir phat

-  CM, VLDL, LDL, HDL

—  Xét nghiém lipid mau



TONG QUAN

— Lipid / chat béo Y
— Triglyceride (TG) X (FFA)
— Acid béo (FFA)
(TAG, TG)
— Cholesterol (C, CE)
Glycerol

%e,
%W
Ed
Z Cy
A
‘e El
%

Phospholipid

LIPID

|

Do Duy Anh © 2020



SINH LY CHUYEN HOA LIPID

Lipid ngoai sinh
(thwe pham)

Chylomicron
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acid amine glucose

Lipid ndi sinh
(tw tong hop)
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- Lipoprotein
\ 1. Chylomicron
Triglyceride 2 VLDL
Cholesterol > 3. IDL (VLDL du)
Phospholipid 4. LDL
/5. HDL
Xét nghiem “lipid mau”
Triglyceride (TG) = téng lwong triglyceride (trong moi lipoprotein)
Total cholesterol (TC) = téng luong cholesterol (trong moi lipoprotein)

LDL-cholesterol (LDL-C) = lugng cholesterol trong LDL
HDL-cholesterol (HDL-C) = lugng cholesterol trong HDL
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Metabolic disorders
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DI HOA (TAO NANG LUONG) .8.”_>g‘§
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PONG HOA (TAO KHOI CO THE) 'i‘ T

Téng hop Téng hop protein
acid amine [ Acid amine J PAM
Tan tao dU’f)’ﬂg Té’ng hOp glycogen grr——
[ Glucose J . GLYCOGEN
4 )
Téng hop glycerol [ Glycerol J
Téng hop lipid MO
Téng hop acid béo
[ Acid béo J
\_ J
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THUC PHAM

R6| LOAN (disorders)

ROI LOAN DINH DUGNG
Nutritional disorders

ROI LOAN TIEU HOA - -
Digestive disorders A >

l' ROI LOAN CHUYEN HOA l, 7

HAP THU Metabolic disorders

A, IE . )
ONG TIEU HOA CO THE

PAO THAI
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/ ROI LOANCHUYEN HOA \

(dySmetabolism)

GLUCID LIPID
R6i loan duong huyét Hoi ching R6i loan lipid mau
dai thao dudng chuyén héa thir phat

Bénh ly du trir glycogen Tang chylomicron di truyén

Bat dung nap lactose Tang cholesterol di truyén

Kém hap thu fructose Tang triglyceride di truyén

SAT PONG

PHOTPHAT PURINE
CANXI PROTEIN PORPHYRIN
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HOI CHUNG CHUYEN HOA

NANG LUQONG SU DUNG
NANG LUONG THU VAO
KHOI LUONG
CO THE
HOAT PONG
PUONG CUA CO QUAN LIPID
TRONG MAU TRONG MAU



BEO PHI TANG
DE KHANG INSULIN

Abdominal obesity — Insulin resistance




1OVERWEIGHT7

I
p"
L,

@ MY




AN ~J

MO MO BENH LY (adiposopathy)

BMI < 25 kg/m? BMI > 25 kg/m? M&t c&t ngang rén cla hai déi twong B va D

B M¢& duéi da (m& ngoai vi)
B Mé& tang (m& trung tam)
Hinh thanh bénh ly [] Covatang
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MO TANG vs. MO DUCI DA

(visceral fat) (subcutaneous fat)
Chuyén hoéa nang lugng Du trir nang luong
La tram diéu hoa trung La kho du trir
gian gilra m& dudi da va nang lugng lau dai

cO quan tiéu thu

Co xu hu:('Jng Ph:l dai Tich m& qua murc / bat thuong Co e huong l’[éng
nhirng té bao san co6 (excessive/ectopic adiposity) so luong té bao

(tang sinh)
Nhay cam véi cytokine Kém nhay véi cytokine hon

C6 phan &rng viém ro rét

Kém nhay véi insulin hon Nhay cam vdi insulin hon
Dé chuyén sang hudng ly giai
lipid khi thiéu hut insulin




NHANH - NGAN HAN GLUCID

| HOPE YOU HAVE FUN _ Dana duetrd I o
WHILE SOME OF US HAVE ang dutruia glycogen

TO WORK OVERTIME! duoc téng hop tir glucose

— La nguon glucose tirc thoi
duoc huy déng tur glycogen

— Tong hop glucose mai

ttr nguén acetyl CoA

| | LIPID
— Tong hop lipid noi sinh — Tao cac thé ketone

tlr nguén acetyl CoA thura la chat thay thé cho glucose
— Pong goi lipid va duavaomau — Thoai giang cholesterol thira

van chuyén trong cac lipoprotein va dao thai qua mat



LIPID

— Tong hop lipid noi sinh

tlr nguén acetyl CoA thtra

— Dang du trir la triglyceride

téng hop ttr glucose mau,
hodc tir cac nguén lipid ngoai
sinh (hap thu tir ruét) va lipid
néi sinh (téng hop tir gan)

— Kho du trit hiéu qua_nhat
thé tich du trir chi bang 1/40 so vdi glycogen

— La nguén nang luong chinh cua co thé
dudi dang acid béo dua vao mau, van chuyén dén gan, duoc thodi giang
thanh Acetyl CoA va téng hop cac chat can thiét khac dé co thé st dung
(glucose, cholesterol, acid amine,...)




VIEM MAN TINH

Tham nhiém té bao viem  Nhiéu cytokine gay viem  Téng tiét acid béo
Thiéu oxy va xo héa Giam dé nhay véi insulin  Giam tiét adiponectin

Mé mé \
binh thwong

Pai thuc bao

Té bao m& hoai tir
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Khuéch dai phan Ung viém

» PUFA -

TNF-a J Tong hop TNF-a 1 >
IL-1 }D Thy thé IKK / NF-kB —| Téng hop IL-6 i >
IL-6 \ / Téng hop pro-IL-18 T > IL-1 —>

AXItbeO:O = / \JNK coramide NLRP3

inflammasome
LPS \/' T
MUFA
A r - r = / - -
ROS «—— Chuyén héa axit béo Metformin —— AMPK «— Adiponectin




L»Adipokine

A\ Ak e Vai trd trong Thay dbi néng do
Nguon goc Ten chat Chire néng sinh ly @& khang insulin  trong mé m& bénh Iy
Adiponectin Khang viém, gidm xo vira Gidm dé khang !
Adipokine Tao cam giac no
(tibt b Leptin aocamg@acno - Giam d& khang 1
£ ~ Tang muc chuyéen hda nén
té bao m&) -
Resistin Gay viém Tang dé khang 1
Chét tién viém A
TNF-a ('c ché biét hoa té baoms 1 ond de khang f
Cytokine IL-1, IL-6 Chét tién viém Tang dé khang 0
(tiét boi té bao Khuéch dai phan ¢ng viém
mién dich) IFN-y 2 X bimg b A b x - 1
! U'c ché biét héa té bao m&
PAI-1 Gay viém, wc ché ly giai ) T

fibrin

DE KHANG INSULIN




INSULIN “HorRMONE DU TR

Du trir glucid e 9 o o

Van chuyén glucose vao gan va co X . B &
— T6ng hop glycogen (cé gigi han) X " n "
P g, O N oK, G

Du trir lipid va protein

Van chuyén glucose vao gan va md | )

— Tong hop triglyceride (khong gi6i han)

Van chuyén acid amine vao co

— Tong hop protein (theo nhu cau)
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DE KHANG INSULIN O 0 ¢ 9 o
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DE KHANG INSULIN (insulin resistance)
w

Chuyén héa axit béo

/ N Bijweche

PKC «—— DAG JNK ceramide i Hoa mang kénh GLUT-4 L
Insulin l l l / (van chuyén glucose vao té bao)
IRS >  PI3K /Akt E i
/ T + Uc ché tan tao glucose !
] " (¢ ché tdng hop ApoB (VLDL) Li
Thu the AMPK ' Téng hop NO (gian mach) l
insulin b !
\ Téng hop ET, (co mach) 1
MAPK — ERK »| Téng hop triglyceride )
Téng hop protein va phan bao T

Khéng bi trc ché



DE KHANG INSULIN (insulin resistance)
A

Bi trc ché
- | Hoa mang kénh GLUT-4 ! B
/ (van chuyén glucose vao té bao) Tang glucose mau /
_\ (e ché tan tao glucose | | Tang tong hop lipid ndi sinh
(¢ ché tng hop ApoB (VLDL) L C
5 Téng hop NO (gidn mach) ! _— Tang khang tro mach mau —
B Téng hop ET, (co mach) 1 Tich m& bat thwong
| Téng hop triglyceride 1 / \ D
Téng hop protein va phan bao 1 —— Tan sinh bat thwong

Khéng bi trc ché

E
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HOI CHUNG CHUYEN HOA

(metabolic syndrome)

Yéu té di truyén ——> @ Béo phi tang < Dw thra ndng lwong
Gan nhiEm m& <— Pé khang insulin —> Nguwng th& khi ngu
/ Tang tiét insulin b trip
PCOS l Ung thw
5 . @ Réi loan lipid mau O RGi |
© Ting huyét ap ol foan
\ l / dwong huyét \
Xo’ vira mach & tinh trang tang déng < Dai thao dwong

l /

Bién chirng trén tim va mach mau I&én nho
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> HOI CHUNG

CHUYEN HOA
g “H6i chirng r6i loan chuyén héa”
- “Hoi chirng dé khang insulin”
ROl LOAN » “Héi chung X”
DUONG HUYET \

BEO PHI
TANG

ROI LOAN
LIPID MAU

—-—— e ——

TANG HUYET AP
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Tang axit béo

ty do trong mau w\

Ly giai lipid va

lipoprotein mau L \‘
Pé khang insulin / /

VONG XOAY
BENH LY

5 Tang
Tang VLDL mau

dwong huyét  Giam biéu hién -
thu thé insulin o mo
\ benh ly
L Tang téng hop lipid (
Tang tiet Tich m& bat thuong

insulin bu trir \ V4

M@i tredng Di truyén

1. Hai bién chirng quan trong ctia héi chirng

Pai thao duodn ] [ Xo vira mach ] 2 3 CL T s z
[ g chuyén hda sé xay ra tai vi tri nao trong vong xoay?




2. Nhiéu nghién ctru da chirng minh vai tro quan trong cua hé vi
khuan duong ruét (gut microbiome) trong bénh ly mé ma. Hay xac
dinh vi tri tdc dong cua yéu to6 nay trong so do da hoc.
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5 PUFA
TNF-a J Téng hop TNF-a 1 >
IL-1 % Thu thé IKK / NF-kB ———| Téng hop IL-6 i >
IL-6 \ / Téng hop pro-IL-18 1 > IL-1 —>

LPS \. inflammasome

Abee i) TLR /(\‘JNK ceramide ——» NLRP3

| _— MUFA

ROS «—— Chuyeén hda axit béo Metformin —— AMPK <«— Adiponectin
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ROI LOAN
IPID MAU

Dyslipidemia




HOI CHUNG CHUYEN HOA

NANG LUQONG SU DUNG
NANG LUONG THU VAO
KHOI LUONG
CO THE
HOAT PONG
PUONG CUA CO QUAN LIPID
TRONG MAU TRONG MAU



LIPOPROTEIN

{ Triglyceride }

Apolipoprotein
(Apo)

{Cholesterol ester

{ Cholesterol tu do
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0.95
B

_ D ANOA

Ty trong (khoi lvong riéng)

i o®
& LIPOPROTEIN

1.20

I | I | | I / L]
7/

5 Pudng kinh 80 1000

HDL LDL IDL VLDL Chylomycron



Chylomicron —— B48

Chylomicrondu —— B48

(verylow) VLDL —— B100, C2, E
(intermediate) IDL —— B100, E
(low) LbL —— B100

, , i — |
Apolipoprotein % " AT (AD

Apo A1 Apo B100 Apo B48 Apo C2 Apo E
Noi tdng hop Gan, rubt Gan Rubt Gan Gan
. . VLDL, CM, CM, VLDL,
Lipoprotein HDL VLDL du, LDL cM VLDL VLDL dw

Hoat h6éa LCAT
Chtrc nang Kich hoat ABC-AT1 Gén voi LDL-R
Gén voi SR-B1

Hoathdéa Géan véi LDL-R (ailuc
LPL cao hon Apo B)

D

Doy A
DO Doy 7t



THUC AN

MO CO THE

LIPID
NGOAI SINH

lipoprotein lipase TRIGLYCERIDE

@ LDL receptor
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Lhepatic lipase
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lipoprotein lipase

P

Apo B-100

TRIGLYCERIDE

CHOLESTEROL
®
HL

\

MO CO THE

@ LDl receptor



ROI' LOAN LIPID MAU THU PHAT

Tinh trang / bénh ly VLDL LDL HDL Lp(a)

Béo phi - dé khang insulin 7 LDL nhd, ty trong cao

Nghién rwou

H&i chirng Cushing

Suy giap

HGi chirng than hw

Bénh than man

Tén thwong gan cap

—|>|>| -

Bé&nh gan man




ROI LOAN LIPID MAU THU PHAT

1. Tang VLDL

- Deé khang insulin — mot lugng [6n acid béo tu do Iuvu hanh
trong mau — dugc dua vé gan va tong hop thanh

triglyceride (lipid noi sinh)

— Insulin ciing la yéu t6 &rc ché gan tong hop Apo B — do dé
tinh trang dé khang kich thich gan tong hop chat nay —
déng géi thanh VLDL 6 at dua vao mau.



/> Trlglycerlde <«—>» Axitbéo
MO MG & ooy \
h DLP trr Beta oxy hoa

Apo C2 \ Apo E
Apo C2
AXxit béo

20 DL 2100 VLDL =0 \/LDL

HUYET LDL-R Apo B100
7E BAO GAN N’
Triglyceride
Cholesterol gy

¥ AXit béo

LDL-R LDL receptor LPL Lipoprotein lipase



MO CO THE

Cac loai té bao o 4\
1 Apo A1
—
CHOLESTEROL —
A \
CAC ACID MAT
®

GAN
CHOLESTEROL

f—é\y/

hepatlc lipase

!

Q Scavenger receptor

@ LDL receptor




Cholesterol
MO mE & Cor ¥ / \

ABC-
BC-A1 St dung LDL R

Pao thai qua than

\ CETP
HDL, ' ‘o /((_\‘ IDL
HDL m¢i B100 LDL B100

'\/ 'HDL Dty
- v

Phospholipid I“"I
H © SR-B1 QLDL/R\
1€ BAO GAN Apo A1 \’ ‘—/\)

Cholesterol Triglyceride

Bao thai qua mat <—J

HL Hepatic lipase CETP Cholesterol ester transfer protein  LCAT leucithin-cholesteryl acyl transferase
LDL-R LDL receptor SR-B1 Scavengerreceptor ABC-A1 ATP-binding cassette transporter A1



ROI LOAN LIPID MAU THU PHAT
2. Xuat hién LDL bat thuong

- Peé khang insulin lam Gc ché qua trinh tong hop thu thé
LDL-R, kéo dai thai gian ban hiy cia LDL trong mau.

— Enzyme CETP 13y bét cholesterol va b8 sung thém
triglyceride vao phéan t LDL.

— Enzyme HL do khéng cé su rc ché cda insulin sé tang hoat
dong va ly giai thanh phan triglyceride trong LDL — phan tu
LDL tré nén nho va dam dac (“small dense LDL").



ROI LOAN LIPID MAU THU PHAT

|DL B100 ( B48
E
N [}

Triglyceride f CETP ! Cholesterol

HDL )‘ ﬁ LDL
HL

giau TG giau TG
HDL -¢

\\M{U/ nhé, damdze (O ° % ) nhé, dam dzc
Triglyceride
Dao thai / \> Xo vira

CMdu

GIAM




LDL nhd
va dam dac

\
)@ &

Phan t&
bam dinh

Huy déng mono bao

R

Cytokine
gay viém -—\

—

? LONG MACH
o=, ﬁ%&%@ o=, o=,
@ _/ AO TRONG
@ @ . @ Xuyén mach
Khéi lipid o
/ vira nhdo o ’ e ab Q @ \
o oxy héa LR N
Hoai tkr O tw do / Blet_ hoa tha?nh
SR-B1 ’ dai thuc bao
K LDL bi O«
oxy héa Apo E

Té bao bot «—
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ROI' LOAN LIPID MAU THU PHAT

Tinh trang / bénh ly VLDL LDL HDL Lp(a)

Béo phi - dé khang insulin T 7 LDL nhd, ty trong cao s

Nghién rwou

H&i chirng Cushing

Suy giap

HGi chirng than hw

Bénh than man

Tén thwong gan cap

Bé&nh gan man




ROI LOAN LIPID MAU THU PHAT

— O ngudi nghién rugu lau ndm, ethanol trc ché& gan oxy héa
cac acid béo tu do, dan dén kich thich tong hop
triglyceride va dua vao mau dudi dang VLDL, ngoai ra con
c6 hién tuong tdng HDL mau nhung co ché con chua dugc
hiéu ro.

— Glucocorticoid mau tang trong hoi chirng Cushing kich
thich gan tang tong hop acid béo, dan dén téng tong hop
triglyceride va VLDL.

— Hormone giap kich thich gan biéu hién thu thé LDL-R Ién
bé mat, nén tinh trang suy giap sé [am giam thu nhan LDL
tir mau vé gan.
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ROI LOAN LIPID MAU THU PHAT

Hoi chirng than hu c6 hién tuong gan san xuat VLDL qua murc
vdi gidi thuyét |a do su thiéu hut albumin mau sé kich thich gan
tang tong hop nhiéu protein huyét tuong (bao gom lipoprotein).
Suy than lam giam dao thai lipoprotein ra khoi mau, déng thoi
giam ly giai lipoprotein giau triglyceride & m6é ngoai vi do cac
chat doc tich tu lam trc ché enzyme LPL.

Tinh trang ton thuong gan cap thuong coé tang tong hop VLDL
do kich thich té bao gan, trong khi suy giam chirc nang gan lam
giam toan b6 qua trinh tdng hgp protein huyét tuong.

Nhiéu loai thuéc duoc st dung rong rai cling gay roi loan
chuyén hoa lipid, véi hai vi du ro rét nhat la estrogen ngoai sinh
va beta-blocker lam tang triglyceride va giam HDL mau.
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ROI LOAN LIPID MAU NGUYEN PHAT

n . £ R . Phan loai 3 £ Nguy co
Ph&n nhom ROi loan nguyén phat Fredickson Tan suat i el
Tang 'chylomlc.ron di tl?uyen | i s )
Tang (familial chylomicronemia, FC)
triglyceride 3 i i i &
Tang _tnglycen@e di t.ruye_n v 1:300 o
(familial hypertriglyceridemia, FHTG)
. Tang cholesterol di truyén _
Tang LDL (familial hypercholesterolemia, FH) lla 1:500 i
A.I I. . y x . A
’ Roi 'o'gn |p|d.mau hon hqp di truyer\ m 1:100-200 et
R6i loan (familial combined hyperlipoproteinemia, FCHL)
h6n hO’p K I i . . A )
Roi .o_gn B |pop.rote|n d.l truyen " it aEs ot
(familial dysbetalipoproteinemia, FDBL)
Giam HDL Hoi chirng glam a-!lpoproteln ] 1-400 )
(hypoalphalipoproteinemia)
Tang Lp(a) Téng Lp(a) don déc - Thay dbi +++
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L UONG GIA cuOl BA

5 cau hdi trac nghiém + 3 cau hdi md rong + 3 cau héi ing dung




1 Dac diém nao sau day khong phu hop véi mé tang khi so sanh véi mo duéi da:
A. Mtrc chuyén hoa cao hon I't dé khang véi insulin hon
C. Kha nang tang sinh kém hon D. Dé hinh thanh phan &rng viém hon

2 Vitritac dong cua axit béo trén mang té bao maé va bach cau gay viém la:

Thu th& TLR B. Thu thé LDL-R
C. Thu thé& insulin (IR) D. Thu thé SR-B1

3 Dé khang insulin tac dong lén tong hop triglyceride va VLDL thong qua con duong tin hiéu:

A. MAPK/ERK B. PI3K/Akt
@Cé hai con dudng tin hiéu trén D. M6t con duong tin hiéu khac
4 Hai enzyme truc triép tham gia vao qua trinh hinh thanh LDL nhé va dam dac la:
CEPT va HL B. CEPT va LPL
C. LCAT vaHL D. LCAT va LPL

5 Bat thuong nao sau day hién dién trong roi loan lipid mau do dé khang insulin:
A. Gan tang thu nhan LDL Enzyme HL tang hoat déng
C. Than giam dao thai HDL D. Gan giam tong hop Apo B



n T&ng axit béo
ty do trong mau w\
Ly giai lipid va G
lipoprotein mau L
Pé khang insulin / /

A

Roi loan
Lipid mau

. Tang
E> fang o VLDL mau
dwong huyét  Giam biéu hién M6 mé
\ thu thé insulin / b;:‘E
o Tang téng hop lipid (
Tang tiet Tich m& bét thweng
insulin b triy \ Béo phi ¥
V tang
M@i tredng Di truyén

Hai bién chirng quan trong cua héi chirng chuyén

P4i théo dudn ]l Xo vita mach ] albien « Sl ) ,
[ g ' héa sé xay ra tai vi tri nao trong vong xoday?




Nhiéu nghién ctru da chirng minh vai trd quan trong cua hé vi khuan
duong rudt (gut microbiome) trong bénh ly mé m&. Hay xac dinh vi tri
tdc dong cua yéu t6 nay trong so d6 da hoc.
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p PUFA
TNF-a J Téng hop TNF-a 1 >
L-1 % Thu thé IKK / NF-kB ———| Téng hop IL-6 i >
IL-6 \ / Téng hop pro-IL-18 T > IL-1 —>

LPS \. inflammasome

Abee X) TLR /(\‘JNK ceramide ——» NLRP3

MUFA
o o .
ROS «—— Chuyeén héda axit béo Metformin —— AMPK <«— Adiponectin



Bién chirng xo vira c6 thé tién trién vdi chi s6 LDL-C mau trong gidi han binh
thuwong, mac du biéu hién béo phi tang va dé khang insulin trén lam sang kha
rd. (a) Hay giai thich hién tuong trén dua trén thong tin cung cap bén dudi. (b)
Hay dé xuat mot xét nghiém khac cé thé phan anh nguy co gay xo vira mach
chinh xac hon LDL-C.

a [ Lipid mau binh thwéng (chirng)
(IT] Thiéu thu thé LDL-R bam sinh
== |\|4c bénh tim mach do xo vira

LDL phenotype A

Lwong Apo B

nhova —

R - Lwong Cholesterol
dam dac S



CAU HOI UNG DUNG

0 Mot ngudi cé LDL-C mau (cholesterol “xau”) nam trong gidi han
binh thuong, nguai d6 da cé thé chac rang minh c6 nguy co xo vira
thap khong? Vi sao?

© Mot ngudi khde manh khédm sirc khoe dinh ky duoc phat hién cé
gan nhiém m& va tdng m& mau. Ap dung céc kién thirc da hoc, 1oi
khuyén tot nhat danh cho bénh nhan nay dé cai thién tinh trang
trén la: (a) nén kiéng an tat ca céc loai thuc phdm chira chéat béo, (b)
nén dung thuéc ha lipid mau, (c) mét loi khuyén khac.

e Néu bénh nhan & cau 2 néi rang anh ta mac du it van dong nhung
hién tai dang c6 can ndng binh thudng, va than hinh cling tuwong doi
on. Anh ta thac mac rang liéu viéc van dong thé luc cé hiéu qua gi
dang ké cho anh ta hay khéng. Co ché giai thich cho van dé nay cé
lién quan dén mot loai bao quan trong té bao. D6 la bao quan nao?



DAP AN CHU THICH SLIDE

(theo thir tu xuat hién)

— X: triglyceride

— Y: acid béo tu do

— Z: cholesterol

— S: pyruvate va acetyl coenzyme A
— A:dihda

— B: doéng hoa

— A: acid amine

— B: dudng don

— C: glycerol

— D: acid béo

A: roi loan dudng huyét
B: rdi loan lipid mau

C: tang huyét ap

D: béo phi tang

E: sinh ung thu

A: chylomicron

A’: chylomicron remnant (CM du)
B: VLDL

C: IDL (VLDL du)

D: LDL

E: HDL
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