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Effect of Ferroptosis on Diabetes Mellitus and Its Complications and Intervention of

Chinese Medicine: A Review
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[Abstract] Diabetes mellitus is a metabolic disease characterized by chronic hyperglycemia caused by
absolute or relative insufficiency of insulin secretion. As the disease progresses, patients begin to suffer from
diabetic nephropathy, diabetic cardiomyopathy, non-alcoholic fatty liver disease or other complications, which
increase the burden on the patients. Moreover, the number of patients is increasing, which brings a heavy burden
to the society. Ferroptosis is a new type of programmed cell death which has attracted wide attention in recent
years. It refers to the cell death caused by the excessive accumulation of lipid peroxide under the overload of iron
ions. Studies have discovered that ferroptosis exists in diabetes mellitus and its complications. Inhibiting
ferroptosis can greatly slow down the occurrence and progression of diabetes mellitus and its complications.
Chinese medicine, the unique medical treasure in China, acts in a multi-pathway, multi-target manner and is
praised for the cheap price, low toxicity, and mild side effects. It has been widely used in the treatment of
diabetes mellitus and its complications and has demonstrated definite therapeutic effects, bringing the good news
for the majority of patients. The regulation of ferroptosis by Chinese medicine may be a new direction for the
treatment of diabetes mellitus and its complications in the future. This paper briefly describes the mechanism of

ferroptosis, explores the relationship of ferroptosis with diabetes mellitus and its complications, summarizes the
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research status of Chinese medicine interventions, and puts forward suggestions, aiming to provide a reference

for further research on the treatment of diabetes mellitus and its complications with Chinese medicine.
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D7), B AR VB S CEE TR DU R 25 B, B
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PTGS2 Fik , M3 420 S & iR D16, 0 22 .0 WL 41 il
JIE K Bz £F 4 A i Je et

4.2.2 DN g Wi BREJZIR T DN B R JHE T, i #
ELOHAR E S KK K LR T S E 2k
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Table 1 Summary of active components of traditional Chinese medicine regulate ferroptosis to improve diabetes and its complications

P 2 5] T M S VB FIHLH 5 50 2% Ik
DM SETRE T B I T AL 3-8 (PI3K)/AKUNTE2 38 B, 410 ] 48 4k 1 3% [31]
WEKRAE T R G Nrf2/GPX4/SLC7A1L %, N8 DMT1 ,PTGS2 . TFR1 [52-53]
P2 4 PERK/CHOP/PPARy i ¥ , [ A P4 5 I 7 R I ROS 7K - [54]
Bz it iz % AMPK/Nrf2 fl System Xc/GSH/GPX4 i [30]
DCM 4 S AMPK/Nrf2 38 i , IR AR 5T 2o 4201k K7 [23]
ST L% |4 GPX4 \HO-1.GSH, F il Fe’’ MDA [55]
6-LHHR WG Nrf2/HO-1 38 #1058 1k 17 FL A0 I A 3R -18(IL-18) T A i R -6 (IL-6) i [56]
B F--a( TNF-a) 73
LR WG Nrf2/HO-1 38 # , 9% GPX4, F I ROS [57]
Sk 2 -4 HSF1.GPX4 .SLC7A1L, F i MDA Fe™, Jf-# il 4 ffg 4 7= [38]
DN e H REE L3 GPX4 SLCTALL, T il TFR1 .ROS, Jf- 395 1L % A 2 L 1< 1 T (VEGF ) /A4 [58]
155 5 G CERK) 3 #2410 ] 09 J I 1 38
R i GPX4 } Nephrin 45 11 % 5 /K F [59]
FRLAS A TR B M GPX4 . FTH1, F 4 TFR1 .Fe” [60]
FR T A JH 45 AdipoR1/AMPK/Nrf2/HO-1/GPX4 %t , 1 i 424k b7 3% [61]
B | GPX4, F i NCOA4 .ROS MDA [62]
DM 3 3f NAFLD R JH A pS3/SLCTALL 3 [ , 4 58 i S Ak i [63]
AT -4 GPX4, N4 4-HNE ACSL4 ALOX15 [64]
ik iz % T4 S o T 40 B R Dl 2R ORE 1 R 5T ROSS A= i [65]
JBE A AR 0% Nrf2/ARE 38 # , 7 FSP1 .MDA [66]
GHEWR SEE o 0 o) PR ) 7 SRCBAC TG D T i i A R AR T [67]
DR HEE AT P miR-138-5p/Sirt1/Nrf2 il i , 4 35 57 S fk fE [50]
DPN UEN N O Sirt]/Nrf2 3 B, B 54 AL g [51]
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GPX4 i) mRNA F ik , 035 F AN H0AE S R IE T,
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10 Bk A 25 7 B, [R] s B A SR AR RS 2 R )
o AW R W, FF2E R AT Hi A Ak DL L B AR
JUE It 6 R O oA OV U . P R b
NAFLD £ # BiF JF GPX4 #il FTH1 A mRNA } %
12235 7K F , T 8 IREB2 i1 mRNA K & 113 35 7K
S ek 55 S AR A5 005 AN R BE T 6 I S Y 2y

2 AT BRIE TR YT DM JF A RE B45 L3 2.
5 45iE

BRI T AR hy — o B 4 i R e pEsE vy L
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GSH/GPX4 i % 5 H  Nrf2 18 i 41 i 5 20y A 4k 1
A0 L T o ek S A e i PR p53 R 1] 15
1 NADPH/FSP1/CoQ10 i 4% 53 % % J7 i Uk W 1 4%k
Y.1T-5 DM fil DCM .DN NAFLD .DPN .DR % Jf- &
SiE G R BV, AT T SR BE T A B A TR YT A LR
o M TPy, Wy B 2k 2,
FE BB R B o 3R 0 ROR | D AN BRI X HIL A 1Y 43
TN REHEAW RS . BR, YATE s M rh
25T R IE TR YT DM K H I B E A i 50 1 b T A
BB A A — S R AR . B BT W
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Y0 %, RR AT Kb 25 0s TG L, AR O 9
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Table 2 Summary of Chinese medicine compound regulates ferroptosis to improve diabetic complications
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