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Abstract: As a novel iron-dependent form of cell death, ferroptosis is characterized by the excessive
accumulation of phospholipids containing polyunsaturated fatty acids (PUFA) on the cell membrane and
peroxidation. Lipid droplets are always in the dynamic transition of generation and decomposition, play a central
role in regulating lipid metabolism, and are always in the dynamic transition of generation and decomposition.
Lipid droplet metabolism is closely related to the occurrence of ferroptosis and plays an important role in the
disease caused by ferroptosis. This review firstly focuses on the lipid droplet metabolism process and its effects on
the storage and release of PUFA, and further elucidates the regulatory mechanism and key regulatory proteins of
lipid drop metabolism on ferroptosis, in order to reveal the intrinsic relationship between lipid droplets and
ferroptosis, and provide a new strategy for disease prevention and treatment.
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Figure 1 Effect of lipid droplet metabolism on intracellular PUFA/MUFA. PUFA: Polyunsaturated fatty acid; MUFA: Monounsaturated
fatty acid; TAG: Triacylglycerol; DAG: Diacylglycerol; ACSL: Acyl-CoA synthetase long chain family member; LPCAT3:
Lysophosphatidylcholine acyltransferase 3; CoA: Coenzyme A; GPAT: Glycerol-3-phosphate acyltransferase; AGPAT: Acylglycerol-3-
phosphate O-acyltransferase; PAP: Phosphatidate phosphatase; DGAT1: Diacylglycerol acyltransferase 1; ATGL: Adipose triglyceride
lipase; HSL: Hormone-sensitive triglyceride lipase; MAGL: Monoacylglycerol lipase; ER: Endoplasmic reticulum; LPA: Lysophosphatidic
acid; PA: Phosphate acid
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Figure 2 Lipid droplets metabolism may induce ferroptosis in a high PUFA environment (A), and the protective effect of lipid droplets on
ferroptosis via changing the intracellular PUFA/MUFA (B). PKA: Protein kinase A; CGI-58: Comparative gene identification-58; G0S2: G0/G1

switch gene-2; HILPDA: Hypoxia-induced lipid droplet-associated protein; ROS: Reactive oxygen species; P: Phosphate
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4.3.2 HSL HSLf#AH B /K#E, 75 sy ot 7
RIIX Fh B 2 B K I o 2 Ja F FUAE B 1% B8
FRAR ] 2R U R B R I 38 HSL B R LIRS, AT
FEHI IR {H R TE 5 S0 7 R B, HSL MY 32 3
R, EFFEZ B RN 0T IH%. BRI FE+H AMP
B ) 2R I (AMP-activated protein kinase, AMPK)
TE i 07 40 B H 0, B R T PRA TG AR R . B
T 5, AMPK 75 5 HSL [ 4100 i) 14 8 8 £k, FELAS PKA X
HSL [17 5% B2 fk., AT 40 i1 PKA £ 5 HSL 3% {6 1 iR
iRl S 4, HSL ik 32 H =y it 2 i, XA G r= 4
ANANA AR Jig AT 1) v ) A s o A ) R 25 A5 5
SN A SO TR, EA BF T B K B I
B R A BOTE AMPK, M R 2 RS K BE R A g
A-AMPK-HSL f§ fi# (1) 9 J 452 1 15 LU . HSL (1) 3%
FEVEAR T ATGL, A0 H il — B A A5 1%, & 7] PA
i =l g5 A1, HSL K 245 il af 8% ATGL
RIEXHICT O TER . 1 RIAE HSL il f ATGL 5t =
S A b R R R B S I LR [ R KT, Rk
o3 i 7= A IR DT R HE N e R AR S AL B ok T R T
HSL 6t Z 5800 & 10 f AR 5, 518 58 19 i o HE AR
FUAC 8 A0, (R HSL 3% 1 3 v 1 2 5 504 i g

fife S M vy, IR AR AR B i = R S = 10%
AR, B T EE > 90% 2 A, T E A A AL K F B
TH, G5, 5 ATGL ABALL, HSL 3% P4 36 hn -t 7]
I HE T 0 B A B 2 v AE L A 40 B 9 PUFA /K F
By, mEPEHSL il Re 2 S 84 B 2k FE T2 . HSL %
BR AR S 2 m 3L 5 e i 10 45 &, B LAl @ i 52 9 HSL
Tl 2 e 32 T S i I A, AT 0 % 40 PR Bk P 110,
5 RESRE

WA SR, BRAE T I 7 DA IS T VR 22 SE i 1t
Ji&, AT X B R P 4 P A TR 2R AL AN 9 3 1
REMCIER A . 4T PN i PR AR AN 05 5 B S C 2 i
TENBRIE T R A %0, U 5 PUFA A3 K AR
IS SIS . PUFA 7520 M 9 B (4L T 45 & 21 B s
I, PUFA B R & S8 L AR BE 38, e & T8
HMAE T . AR 7E A P i 50 RN 23 A R R A O
FA, 1875 B R PUFA B A7, 5200 i 5 ik 4204k A 41 fig
BT JETE N il A7 K B I PUFA, AT 5 A% i S AN o A
FEFENHI BRI T . {H & [R5 3% - PUFA/MUFA Lt 431
2 5 10 44 i o 2k P8 T BB E, 24 il Y PUFA i 2 1,
JUE ¥ 0T 441 B R AP 1 PR < M VR B o R, AR R eI AR N
BRAE TR, JE e 1R T R A IR B 4 A 5 e 4 PRk
BT R, ok AR T A BN 2 R R SR AR TS
BRI . HE LIS A2 2 P 208 4T M (BT /R
IR BRI A AR 5 ) L IR R AR ERRRAE, T S 56
T R RJF 57 3% W, R B0 T 0 ) ) (kA VT 2 25 W R0 R
W R IT R TR T- S 5B IT R R AA
TRGE U, i i 7E o 22 0B TP AR B 7E 2 R B,
TE AR R AT VR VR TT IR AT PE TR B S T R W 24

BRIET A G AR A, AT TR R 8 B A fik 2 RS
TR BNGITVEA o W0 4 i bh 1F 5 40 i 75 B 2 8k,
X A 75 98 2 B F 4% 75 PUFA /K 1 5 58 % 5 5 2 2k 5
To o KB 578 2 IR W7 iR B S0 #0746 32 7
(20 pumol-L™") BE i1l fig ¥55 T2 B R AR B, 78 TS T B
JIE V5 &4 i Bk L AR AV ), TR IR v o7 O T B A
PRANES . (EREERE, IR TRIT MR+, ATH
AU BRIE T UM AT REAFTEAN R . W R IR, TE TR
P AR A 5 e e R G Bk BE T v T U T B R
PESA, Al 020 il R A A 2 R R R AR A O 5
IR, S S8 o L0 A P AR 2R, 8 g8 40 P e LA PN ZE A
BE 77, AL 33 A LS R B T B DN AR B, A [ 2H 4%
TRRBE TR 1) 22 5 0T R 5 L i Adk e g A 5% R
5 DRI g 0 o) R - ) SRR R

Aot MR E X TR IR R AL Bk E
L JE I e A AR R OB R 4 T Tk AR T
BRUBNE, AT YR TT R BE T AH S50 F2 4L T SR S
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