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Research progress of renal tubular lipotoxicity in the

pathogenesis of diabetic nephropathy
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Abstract: Diabetic nephropathy (DN) is an important complication of diabetes mellitus and an important
cause of end-stage renal disease. Patients with DN often have disorders of lipid metabolism. Disorders of lipid
metabolism can lead to abnormal distribution of lipids in renal tubules, causing a series of “lipotoxic”
phenomena such as renal fat accumulation, lipid droplet accumulation and tubular damage, which in turn
induce DN kidney inflammation, fibrosis and other pathological changes. As a high energy-consuming
structure in the kidney, lipid metabolic capacity is of great importance to maintain its normal physiological
function. The role of lipid energy metabolism on DN and its mechanism of action are described in this paper
from cholesterol metabolism-induced DN tubular lipotoxicity, fatty acid metabolism-induced DN tubular
lipotoxicity, the role of abnormal lipid metabolism in the “crosstalk” between tubules and glomeruli, and the
targeted drug therapy for tubular lipotoxicity, aiming to provide a reference for the new angle and new scheme
of clinical prevention and treatment of DN in the future.
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AT, MR (diabetes mellitus, DM)E N4
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BAEN(20~79 ) (EHE IR, RIEF10 Nl 1A &
BEPRIR . T 2120304, Bom ANECK 171 %6.43
12, 204548 FT27.8342", B SR I 9 (diabetic
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w——E/NERRER KRG, JEHOBUE A,
iM% 5 2 2R R EL I mS. DNEE G ER
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RDNBIA LG, FE R0 B N E TG 3L
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1 S/NERESH

BNE BA S ERSOKFE R ER, %
DI Be 3 B = P 1 BE 2 75 oK 5 AR . B
YERNEN 38 I REE SRR, X 3CHRE/NE IR
W TAF A EER . DNEFIMABEI A, W
WLRG Wi AR SR T AERR DT 423 1 "B A T 55 1 AH S L
MBS, BN A 2 g A e N
| 2 4l Bl (proximal tubular epithelial cell, PTEC)F]
NE W7 A g . oy s>, P AERR R EE AR
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(total cholesterol, TC). H it = (triglyceride,
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HDL-C/K-PHFAEM, a] L ifi fig 57 4 ZEDNH R &
KEEMEH.

O ] 2 AT S G 4% [ e o () B R EH RGR 4, R
A RGEPEEUR IR I R S — e R
JFE E S I . DN R RIS, EEERIN
JIEL [T R o 3-8 k-3 B R I TR A g A IS )i 3 -
hydroxy-3-methyl glutaryl coenzyme A reductase,
HMGCR )& JIH [i5] i & B i 72 1) G Bl o 75 B/
FEE I/ RS ORI, W4 2 Pk 2
EHMGCRIER, HMGCRIE I TF w5 4 4 33 JH [# i
AR, S BN B R R S A, AT RS SR LT
MTB/NE, SIEEREE.

Sui PR 8N 51 28 ML 37 2B AL F bn A0 G 32 2H Ak
MELF], EDNARBAME S, MiETGHTC
TR, BANERAAREIORIG I, RUARN o
HREO(—MEENRFRIES, HELEAE
BNERRB)EM, HAEBHARBEE IR,
A — T 7T A AL AE2 BU DN 2 35 Fdb/db /) B8 B AE
L g% B AR B OME AL, HL BT AT N
W AT, DNEFAAEMR AR %, H
B NE R AR PR T I BT EAR, 382 KA B TH
JRAG /N JOE R/ AT SR AR

DN AR 2 T E ke T E o] 2 015 TR 45 45 B
H(sterol regulatory element-binding proteins,
SREBPs)i& 1%, HASREBP-2/2 H [& -4 A5 32 1
WIRT, N FIHEEEEADNEE S, FHE
B R, B T v 2 4 ] O B 0 .
XuZ B2 Ak i 5 55 40 B A 1,25- ek i
F D3GR SN I R JE ] A B ) DG B TR 3R
FL3E T 1 SREBPs ) 38 #1) K B /NE A IR
JRA R 1% R BLAT RE T IR R - BF 7L 4E A R DAE
DM. DNH VLR A — & L.

JOEL ] P & B R 11 2 1 TR AR AT IR 7K
PracREpL g R SE I, HAE—EfRE L e S
HAER R . — TR RH, DNAR
ABCA1. ABCGIHISR-BI(=FfJH [F i #3255 1) %
1K FRAR I el D R [ B2 AR HE, 3 RS JE ] A /N
DURL, BRGPTEC. i# L0703 CiFs, DNE#H

55 /N R A A R e R R B R
MFE AT FELDLAZ AR AR R, AR IH [ B sh A5 -F
i, M BB E RS . TOR, BNV
JRARER, MR GH A B TR AT, (R DN
J&, AT WL AZ R A7 0 A R I 2 RN 4 L A I ] e A S
HEEZEM. MEDNKELESRD, BEHSE
I L B 22 B R T T IR AL 2O AR A K P T e A
RIS

AT, I e O A b e S
] AE S BUB A B R AL UUR T NE, ERENE
4%, FCMIDNAJE o
2.2 BERAAER (A5 EEDNE/NERES 1t

B/NVEAE B EREE A T I T B A,
B /NS R Al (tubular epithelial cell, TECs)=E
AR R T R (fatty  acids, FAs/E NI AEEKIH.
JE 5 /INE R RE T BR %5 Ak (fatty acid oxygen, FAO)
TE R E AR, B9 e D B AR e = 4=
b 7 2 0 A A AR U BE 22 1) = 15 R I HF (adenosine
triphosphate, ATP)*\, fig i BRI 1 220 IR 2
MIBAMEIBUIR TR, b8 518 R Z 4R CD36.
MEWiR 45 & EHEAENK 2 MR Rz EA
(fatty acid transport proteins, FATPs)" ., Su%lU7E
CD3652 2 ADN/IN R A B, H I = RIECD36,
TSN ANE PR R . SR, AW
L, CD36AFDNM I /NE AR 5 P 5k
BNE 2 Rk, CD36TE ' /NE AN A M B
73R A Ryt — BRI BT 9T

JIg TR B- A AL 2 S RE ) E 2T, #FFAOSZ 4
BR D, B /NVE R ALEE IR AR N A AR 2
F)Fem, "ERESBURETIR, MEEE. AR
KU, MR MRS AE T, MR RIS AL B B O
(monophosphate-activated protein kinase, AMPK)i
PEFEAC, FAOMSCHER T, MRimep-# At
DN H BB 5 AP0, ATPIHAEN I, &5l
ALFAORRT . 2R A FL BERR 1L T RE AT X ROS™
AR, U AR R 2 AT EDMU/IN BRI
23, AL EYRBTIFE & HE A SREBPs )
LT e 4 TR Fas A0 219 4 g A R AL B 72 B 40 o
EIE, RS G ANE R AR

LR VAP EER “P8e )" , S5DN
e AWM AREVIECR. 'S /N 2Rk F



- 1952 -

CHEMIALEEY 2023443345123 Rk

B, UWEEMSaEFRR, #EFE 6 IERIE
o BN BRI R BHEE B g3 D AR AR R
SR8 0 (BP 2 467 2 DM B /N8 99 A8 1 5 B BE AL A
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