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ABSTRACT

1) Molecular and cellular mechanisms of lipid metabolism disorders can include genetic
mutations, enzyme deficiencies, post-translational modifications, mitochondrial
dysfunction, and gut microbiota imbalance.

2) Molecular and cellular mechanisms of atherosclerosis may include the disorders of
lipids and lipoproteins. Elevated levels of TG and LDL-C contribute to plaque formation in
arteries, while dysfunctional HDL can worsen inflammation and oxidative stress.

3) Key biomarkers that are commonly used to assess lipid metabolism disorders include
total cholesterol (TC), triglycerides (TG), HDL-C, LDL-C, non-HDL-C, log (TG/HDL-C), and
the LDL-C/HDL-C ratio.

4) Treatment strategies for lipid metabolism disorders include lifestyle modifications such
as dietary changes, regular exercise, weight loss, and smoking cessation; medications
such as statins, fibrates, bile acid sequestrants, niacin, omega-3 fatty acids, and
proprotein convertase subtilisin/kexin type 9 inhibitors (PCSK9 inhibitors).
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TOM TAT

1) Co ché phéan tlrva té bao cua réi loan chuyén hda lipid c6 thé bao gom céc dét bién gen,
thiéu hut enzyme, bién doi sau dich ma, réi loan chitc nang ty thé va sy méat can bang hé

vi khuan dudng ruot.

2) Co ché phéan tirva té bao clia xo vira dong mach cé thé gom réi loan lipid va lipoprotein.
Nong do TC va LDL-C tang lam tang su hinh thanh mang bam, trong khi HDL gidm c6 thé
lam nang thém tinh trang viém va stress oxy héa.

3) Cac dau &nsinh hoc clia réi loan chuyén héa lipid chinh gdm cholesterol toan phan (TC),
triglyceride (TG), HDL-C, LDL-C, non-HDL-C, log (TG/LDL-C) va ty l& LDL-C/HDL-C.

4) Céc chién lugce diéu tri réi loan chuyén hda lipid bao gobm thay déi l8i s8ng nhu thay
ddi ché dd an udng, tap thé duc thudng xuyén, gidm can va cai thudc 1a; cac loai thudc
nhu statin, fibrate, thuéc gan acid mat, niacin, acid béo omega-3 va cac thuéc tc ché
proprotein convertase subtilisin/kexin loai 9 (cac thudc trc ché PCSK9).

1. DAT VAN DE

Lipid va lipoprotein rat can cho céc chic nang cla
cd thé, nhung sy mat can bang trong chuyén hoa
clia chung cé thé dan dén céc r6i loan nhu réi loan
lipid m&u, lam tang nguy cd méc bénh tim mach [4].

R&i loan lipid mau, dac trung bdi mire do bat thuong
cuia lipoprotein (chylomicron, VLDL, LDLva HDL) va
lipid (cholesterol va triglyceride) [4].

Nguyén nhan gay réi loan lipid mau c6 thé gom yéu
0 di truyén nhu dot bién gen, ché do an, thi€u hoat
dong thé chat va béo phi, tinh trang bénh ly nhu dai
thao dudng, bénh than, suy giap va cac tinh trang
khac [5].

2. MUC TIEU

Su hi€u biét sau sic vé cd ché phan t cla rdi loan
lipid, bénh sinh clia xd vita déng mach, cac dau &n
sinh hoc va cd ché tac dung clia cac thudc ha lipid
mau c6 thé gitip chén doéan, cd nhan héa va dat hiéu
qua cao trong diéu tri [2].

3. PHUONG PHAP NGHIEN CUU

St dung 9 tai liéu tham khdo clia cdc nha xuéat ban
c6 uy tin trén thé gidi cong bd cép nhat tir 2015 dén

*Tac gia lién hé

2025, nhirng van dé ca ban nhat vé lipid, lipoprotein,
chuyén hoava céac rdi loan, ca ché phan tirva té bao
cua rdi loan chuyén héa lipid, cd ché phan tir va té
bao clia sy sinh xd vira déng mach, cac déu &n sinh
hoc culia rdi loan chuyén hda lipid va céc chién lugc
diéu tri r6i loan chuyén hda lipid da dugc trinh bay.

4. KET QUA VA BAN LUAN
4.1. Lipid, lipoprotein, chuyén héa va cac réi loan

4.1.1. Lipid: Lipid (& mdt nhédm hdp chat hitu co
rong, bao gom chat béo, dau, sap, mot s6 vitamin
va cac thanh phan clia mang té bao. Lipid dong vai
trd quan trong trong viéc du trir nang lugng, cau tric
t€ bao (hinh thanh mang t€ bao), san xuat hormone
va hap thu vitamin.

4.1.2. Lipoprotein: Lipoprotein la nhirng hat hinh
cau dugc cau tao tur L6i lipid (chra triglyceride va
cholesterol), bao quanh bd&i l&p vd protein va
phospholipid. Cac loai lipoprotein chinh gom
chylomicron, VLDL, IDL, LDL vaHDL. Vaitro ctia cac
lipoprotein la van chuyén cholesterol, triglyceride
va cac vitamin tan trong m& (A, D, E va K) [8].
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Parameters Chylomicrons VLDL oL LOL Lp{a) HDL
Size (am) | ~75-1000 30-80 2535 18-25 ~30 512 |
Density <095 0.950- 1.006 1.006- 1,019 1.019- 1.063 1.055- 1.085 1.063-1210
{g/mi)
TG Content (%) | ~85.90 ~50-65 ~20-30 -510 -5 ~5.10
Cholestercl Ester ~3.5 ~10-18 ~30-35 ~3548 ~35-40 ~12.30
| Content(%) | | | |
Major Apo- ApoB-48 Apa B-100 A0 B-100 Apo B-100 Apa (X ApaB-100 | Apo ALl
¥ acei AecB100 ApoB100 A
@ 6 e ‘m >
oL LDL Lp(s) HOL
| Chylomicron vioL R i
h'd SN
Trighyceride rich kpoprotein (TRLs) +
w Remnant cholesterol (RC) P,
CE = Cholostorcl Ester
Non-HDL-C

Hinh 1. Thanh phan lipid cta céc lipoprotein (Raja V, 2023 [8])

4.1.3. Su'chuyén héa lipid

1) Con dudng hap thu (absorption pathways): Lipid
tlr thirc an dugc phan huy trong hé tiéu hda thanh
cac phan tl* nhd hon nhu acid béo va glycerol, sau
doé dugc hap thu vao mau.

2) Con duong ngoai sinh (exogenous lipoprotein
pathway): Lipid tir thitc an dugc phan huy trong hé
tiéu hdéa thanh cac phan tirnhé hon nhu acid béo va
glycerol, hinh thanh chylomicrons, sau dé dugc hap

thu vao mau.

3) Con duong ndi sinh (endogenous lipoprotein
pathway) (Téng hop lipoprotein): Hinh thanh va
chuyén héa VLDL va LDL.

4) Sy hinh thanh HDL-C va su van chuyén nguoc
cholesterol vé& gan. HDL-C dugc téng hgp tur
cholesterol, phospholipid va ApoA-1. Cholesterol
dugc HDL-C van chuyén ngugc (reverse cholesterol
transport) vé gan dé dao thai [4].

3. Endogenous pathway

4. Reverse cholesterol
transport pathway

2. Exogenous
pathway

1. Absorption pathway

Dietary
lipids

f Intestine ——— Stool
3 i

Hinh 2. Cac con dudng chuyén héa cua lipid va lipoprotein
(Basicmedical Key, 2017, Feingold KR, 2024 [4]). LPL: lipoprotein lipase,
CETP: Cholesteryl ester transfer protein, LCAT: lecithin-cholesterol acyltransferase
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4.1.4. Céc réi loan chuyén héa lipid

C4c rdi loan chuyén hoa lipid theo phan loai cia Fredrickson (Bang 1).

Bang 1. Céc rdi loan chuyén héa lipid theo phan loai cua Fredrickson (Christopher B, 2015 [3])

Phenotype | Lipoprotein(s) elevated | Serum cholesterol | Serum triglyceride | Relative frequency

concentration concentration %

I Chylomicrons Normal to OROR R <1

lla LDL ~ A Normal 10

lIb LDL and VLDL O A 40

[l IDL ™A OO <1

v VLDL Normalto * OO 45

Vv VLDL and chylomicrons ~to ™ A -

4.2. Co ché phan tr va té& bao cula réi loan chuyén
héa lipid

Cd ché phan tir va té bao cla rdi loan chuyén hda
lipid rat da dang, bao gom:

1) D6t bién gen: Dot bién gen LPL gay thiéu hut
Lipoprotein lipase (LPL).

2) Su thi€u hut enzyme: Mot enzyme phéan hay lipid
bi thiéu hut hgéc gidam hoat dong c6 thé gay ra sy
tich tu lipid, dan dén céac rdi loan lipid.

3) Sy bién déi sau dich ma: Cac bién déi sy
phosphoryl hoa ho&c acetyl hda c6 thé anh hudng
dén chic nang enzyme, sy téng hgp hoac phan hiy
lipid.

4) Su r8i loan chitc nang ty thé: Su beta-oxy hoa &
ty thé bi suy y&u c6 thé dan dén sy tich tu acid béo
trong gan, gay rdi loan chuyén hda lipid.

5) Sw mat can bang hé vi sinh vat dudng rudt: Su mat
can bang hé vi sinh vat dudng rudt cé thé gay rdi loan
hap thu, t8ng hap lipid va can bang lipid [5].

4.3. Co ché phan tir va té bao cla su sinh xo vira
dong mach

Gan day, vai trd clia cac hat LDL bi oxy héa (oxidized
LDL: oxLDL)va LDL nho dam dac (smalldensity LDL:
sdLDL) trong qua trinh khdi phat va tién trién clia xo
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vira dong mach da dugc lam sang to.

1) Céc hat LDL bj céc thé oxy hoat dong (ROS) oxy
héa thanh cac oxLDL.

2) Cac monocyte duoc VLA-4 va VCAM-1 két dinh va
di chuyén vao thanh dong mach.

3) M-CSF thiic ddy cac monocyte biét hda thanh cac
dai thuc bao.

4) Cac dai thuc bao tich tu cac oxLDL.

5) Céac lympho ThO (naive) biét hdéa thanh cac
lympho Th-1.

6) Céc lympho Th-1 tiét ra cac cytokine nhu IFN-y va
TNF-a kich hoat céc dai thuc bao hap thu nhiéu céac
oxLDL thanh céc té€ bao bot (foam cells).

7) Céc té bao bot kich hoat su di chuyén clia cac té
bao co tron mach mau.

8) Céac té bao cd tron mach mau tich tu trong
mang bam, tao thanh tén thuong tang sinh xo
(fibroproliferative lesion).

9) Céc dai thuc bao tich tu nhiéu cac oxLDL tao
thanh L6i lipid (lipid core).

10) Cac thé chét theo chuong trinh (apoptotic
bodies) va cac manh hoai t&r (necrotic debris) tich
tu, tao thanh L&i hoai tr (necrotic core) [1, 5, 7].
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Hinh 3. Co ché& phan tir va té bao clia sy xo vira déng mach (Minelli S, 2020 [7]). VLA-4
(very late antigen-4): khang nguyén rat mudn-4; VCAM-1 (vascular cell adhesion molecule-1): phan t&r
két dinh t&€ bao mach mau-1; M-CSF (macrophage colony stimulating factor): yéu té kich thich
khuan lac dai thuc bao

4.4. Cac dau an sinh hoc lipid

Cac dau an sinh hoc lipid déng vai tro quan trong
trong ¢ chén doan, theo d&i va phan tang nguy co méc
céc réi loan chuyén héa lipid. Chung giup xac dinh
nhirng ngudi c6 nguy co cao mac cac bénh ly nhu
bénhtim mach, cho phép canthiép sémva danh gia
hiéu qua diéu tri, hudng téiy hoc ca nhén hoa.

1) Total Cholesterol (TC): TC la téng sd cholesterol
tw do va este hoa trong tat ca cac hat lipoprotein.
Nguy co thap: <5,18 mmol/L; trung binh: 5,18-6,18
mmol/L; cao: >6,22 mmol/L.

2) Triglyceride (TG): TG la tat ca chéat béo trung tinh
trong lipoprotein, chl yéu cé trong VLDL. Nguy co
thap: <1,70 mmol/L; trung binh: 1,7-2,2 mmol/L;
cao: 2,3-5,6 mmol/L va rat cao: >5,6 mmol/L.

3) HDL-C: HDL-C la "cholesterol tot" vi né van
chuyén cholesterol tir t& bao ngoai vi vé gan dé loai
trir theo dudng rudt. Nguy co thap: >1,55 mmol/ L;
trung binh: 1,0-1,59 mmol/L d&i v&i nam, 1,3-1,59
mmol/L d&i véi nit; nguy co cao: <1,0 mmol/L vdi
nam va <1,3 mmol/L v&i n(r.

4) LDL-C: LDL-C goi la "cholesterol xau" vi né gay
X0 vira dong mach. Nguy ca thap: <2,6 mmol/L, &
ngudi bénh tim mach LDL-C can <1,8 mmol/L; trung
binh: 2,6-3,3 mmol/L; 3,4-4,1 mmol/Lla caova >4,1
mmol/L & rat cao.

5) VLDL-C: La lipoprotein ty trong rat thap. Nguy co
théap: <0,78 mmol/L; trung binh: 0,78-1,04 mmol/L;
cao: >1,04 mmol/L.

6) SALDL-C (small density LDL-C), cé~k|'ch thudc
nhé (25,5 nm) va ty trong cao 1,034, dé xdm nhap
vao thanh dong mach va dé bj oxy héa hon. Nguy co

thép: <0,88 mmol/L; trung binh: 0,96-1,29 mmol/L;
cao: >1,29 mmol/L.

7) ApoA-I (Apolipoprotein A-1). Nguy co thap: <110
mg/dL; nguy cd trung binh: 110-180 mg/dL d6i vdi
namva 110-205 mg/dL d6i véi nir; nguy co cao: >180
mg/dL doi véi nam va >205 mg/dL doi véi nir.

8) ApoB (Apolipoprotein B). Nguy ca thap: <90 mg/
dL; nguy co'trung binh: tlr 90 dén 110 mg/dL; nguy co
cao: >110 mg/dL.

9) Non-HDL-Cholesterol (khéng phai HDL-C). Non-
HDL-C 13 tat ca céac cholesterol “xau”, duoc tinh
bang: Non-HDL-C =TC-HDL-C. Nguy co'thap: <3,37
mmol/L; trung binh: 3,37 - 4,13 mmol/L; cao: >4,14
mmol/L.

10) Ty s6 TC/HDL-C. Nguy co thap: <3,5; trung binh:
3,5-5,0; cao: >5,0.

11) Ty s6é non-HDL/HDL-C. Nguy cathap: <2,0; trung
binh: 2,0-3,5; cao: >3,5.

12) Ty s6 TG/HDL-C. Nguy co thap: <2,0; trung binh:
2,0-4,0; cao: >4,0.

13) Ty so log (TG/HDL-C). Nguy co'thap: <0,11; trung
binh: 0,11-0,21; cao: >0,21. Ty s6 log (TG/HDL-C) c6
thé tinh bang Atherogenic Index of Plasma (AIP) cal-
culator.

14) Ty s6 LDL/HDL-C. Nguy cdthap: <2,5; trung binh:
2,5-3,5; cao: >3,5.

15) Ty s6 sdLDL-C/HDL-C. Nguy co'théap: <1,0; trung
binh: 1,0-2,0; cao: >2,0;

16) Ty s6 ApoB/ApoA1. Nguy co thap: <0,77; trung
binh: 0,77-0,9 v&i nam hoac 0,8 vé&i n(t; nguy co cao:
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>0,9 véi nam va >0,8 vé6i n(r [6, 9].

Céc dau &n sinh hoc cula réi loan chuyén héa lipid
thuong dugc s dung trong ld&m sang dugc thé hién
3 Bang 2.

Bang 2. Cac d4u an sinh hoc cua rdi loan chuyén
héa lipid thwong dwgc str dung trong lAm sang
(Healthy Cholesterol Level, Healthy-ojas.com)

N s Nguy | Nguyco | Nguy
1T Dau 32 ts,lr;g hoc co trung co
yie thap binh cao
1 Total Cholestrol <5,2 5.2-6,2 6,2
(mmol/L)
Triglycerides
2 (mmol/L) <1,69 | 1,69-2,25 | >2,25
3 | HDL-C (mmol/L) | >1,55 | 1,03-1,55 | <1,03
4 | LDL-c (mmol/L) | <8,36|3,36-4,11 | >4,11
Non-HDL-C
5 (mmol/L) <3,30 | 3,30-4,10 | >4,10
6 | Log(TG/HDL-C) | <0,110,11-0,21 | >0,21
Ty lé LDL-c/
7 HDL-C <2,50 | 2,50-3,50 | >3,50

4.5. Cac chién luge diéu tri rdi loan chuyén héa
lipid

4.5.1. Thay déi l6i séng

1) Thay ddi ché& dd &n udng:

- Nén anthit nac, trdi cay, rau, hat ngi cdc, yén mach
va cac loai dau.

- Nén an cé hoi, ca thu, ca moi, cé trich (chira nhiéu
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acid béo omega-3).

- Nén uéng nudc tra xanh hoac tra den vi chang cé
thé lam giam LDL-C.

-Khéng nén &n m&va phd tang dong vat (chira nhiéu
acid béo khoéng no.

- Khéng nén udng nhiéu rugu vi rugu c6 thé lam tang
TGva LDL-C.

-Khéng nén hatthubce vithuée la lam tang TG, LDL-C
va giam HDL-C.

4.5.2. Hoat ddng thé chéat

- Tap thé duc >30 phut/ngay lam giam TG, LDL-C va
lam tang HDL-C.

- Gidm cén c6 thé lam gidm TG, gidm LDL-C va lam
tang HDL-C [5].

4.5.3. Piéu tri réi loan lipid méu bang thuéc ha lipid
mau

- Cd ché tac dung clia cac thudc ha lipid mau

1) Statin: Statin (c ché HMG-CoA reductase, mot
enzyme can cho su téng hgp cholesterol, lam gidm
LDL-C va TG va lam tang nhe HDL-C.

2) Fibrat: Lam giam triglyceride, lam gidam nhe LDL
va lam tang HDL.

3) Thudc gan acid mat (bile acid sequestrants: BAS):
Cholestyramine hoac Colesevelam gan véi acid
mat, lam gidm tai hdp thu acid méat, lam giam LDL-C.

4) Thubc e ché hap thu cholesterol (cholesterol
absorption inhibitors: CAls): Ezetimibe giup giam
LDL-C.

5) Niacin (Acid Nicotinic, Vitamin B3): Niacor,
Niaspan anh hudng dén cach co thé x(r ly chat béo,
lam gidm LDL-C va TG, lam tang HDL-C.

6) Cac thudc (c ché proprotein convertase
subtilisin/kexin loai 9 (cac thudc c ché PCSK9):
Céc khang thé don dong Alirocumab, Evolocumab
Urc ché protein diéu hoa s8 luong thu thé LDL trén té
bao gan, lam tang dao thai LDL-C, lam gidam LDL-C
mau, str dung khi statin khong hiéu qua [2].
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Hinh 4. Co ché tac dung clia cac thuéc ha lipid mau (Basicmedical Key, 2016)
- C4c chién lugc diéu tri r8i loan chuyén héa lipid
1) Céc chién lugc diéu tri réi loan lipid mau (Bang 3)

Bang 3. Céac chién luwgc diéu tri rdi loan lipid mau
duwa theo phan loai cliia Fredrickson (Basimedical Key; 2025)

Ki€u hinh | Lipoprotein tang TC TG HDL LDL Diéu tri

Tuyén 1: Statin
I Chylomicron -/ DDA ¢ 0 Tuyén 2: Ezetimibe, chét trc ché
PCSK®9, fibrate, niacin, BAS.

Tuyén 1: Statin

lla LDL ™~ Bt - ~ Tuyén 2: BAS/CAI, sau dé niacin
Tuyén 1: Statin
. Tuyén 2:
Ilb LDL va VLDL M M 0 4 -TG*: dau ca, fibrate
- LDL?: BAS, CAl
Tuyén 1: Statin
I IDL ™ e v 3 Tuyén 2: Fibrate, niacin, CAI/BAS
v VLDL n o e ) Tuyén 1: Niacin, fibrate

Tuyén 2: LDL": statin

VLDL va chylo- | At m 9 Tuyén 1: Fibrate, niacin (néu HDLV)/

Vv . e
micron dauca

BAS (Bile Acid Sequestrants): cdc thudc gdn acid mat, vi du: Cholestiramine, cholestipol va colesevelam;
CAl (Cholesterol Absorption Inhibitors): cac thuéc t'c ché hdp thu cholesterol, vi du: Ezetimibe.
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2) Hiéu qua cua cac chién luge diéu tri roi loan m&
mau (Bang 4)

Bang 4. Hiéu qua cua céac chién luvgc diéu tri
réi loan m& mau (Mann S, 2013; Basimedical Key;

2025, ...)
Chién lugc
diBu tri TG HDL-C LDL-C
Thay d8i ché v10%- » nhe v10%-
doé an 20% ; 15%
Tap thé duc 0 0 0
(aerobic) v3,7% ™4,6% V5%
Giam can v3,7% ™4,3% | -hoac v
. 710%- v20%-
O/ 0,
Statin v8%-12% 15% 60%
Fibrate v40%- 710%- | v¥5%-20%
50% 35% hoac 1
Thudc gdnacid | | . oo | V15%-
mat hoac ™ | M3%-5% 30%
- v18%-
Ezetimibe v8%-12% | ™1%-3% 2904
Niacin v20%- 120%- v15%-
(vitamin B3) 50% 30% 30%
Thuéc trc ché 0 0 0
PCSKO v22% 6% V64%
Acid béo 200 a0 e
Omega-3 v25-30% ™-3% hoac ™

Ngoai ra, nattokinase cé thé lam giam ré rét TC,
LDL-C va TG, dong thai lam tang HDL-C; trong khi
silymarin lam gidm roé rét TC, LDL-C va TG.

5. KET LUAN

Cd ché phan tir va té bao cla rdi loan chuyén hda
lipid c6 thé bao gbm céc dot bién gen, thiéu hut
enzyme, bién ddi sau dich ma, réi loan chitc ndng ty
thé va sy mat can bang hé vi khuan dudng ruét.

Co ché phén tlr va té bao clia xo vira dong mach c6
thé gdbm réi loan lipid va lipoprotein. Nong do TC va
LDL-C tang lam tang su hinh thanh mang bam, trong
khi HDL giam c6 thé lam nang thém tinh trang viém
va stress oxy hoa.
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Céc d&u &n sinh hoc cula réi loan chuyén héa lipid
chinh gobm cholesterol toan phan (TC), triglyceride
(TG), HDL-C, LDL-C, non-HDL-C, log (TG/LDL-C) va
ty lé LDL-C/HDL-C.

Céc chién lugc diéu tri réi loan chuyén héa lipid bao
gdm thay déi l6i séng nhu thay ddi ché dd an udng,
tap thé duc thudng xuyén, gidm can va cai thudc (4;
sirdung cac thudc nhu statin, fibrat, thudc gan acid
mat, niacin, acid béo omega-3 va céc thudc c ché
PCSK®9.
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