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Fig. 1 Association of disorders of lipid metabolism with renal ageing and renal interstitial fibrosis
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BERFRE | 5N LA L LA AKE TS, miR-21
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CPT FJi% i 51 CPT1 1 CPT2 {37 T £ i A4 A st
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5.1.4 TGF-B
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FIGE D) RE B A5 55— 22 5719 B AR b P 81 22 (4
i Z5EMT MECM L 2R M £ i@ 1%, TGF-B
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B B 2 A 200 0 4 R T SO R Y P
TGF-Bf5 5 & T ZF ) X5 22 A B AR .
TGF-B {55130 P A EBiEr 22 5w i
MOJE T R, ngn g s . iR AT . ROS
7P DNASRESE . i1 A s Y AT
3k A A R T A I 1 A G 55 1 o A SR [T s
KA, TR W R R] AT LAk &R pIL ]
HH A . BeEEtE S (15 e ™ A= i 2 /) ROS
AR B, RIS RANMEIRSEAET ™, 76 TGF-B
LR TECs H, AW H BRI BEREAS, R A4k
g, BN T TGF-B AR W] R 8 15 B k4 i % B
AR AL U AT A gE A ),
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5.1.5 Sirtl

B I b Sirtl ZKFFEAR 5 B D RessaR A o
7 A A DN K BRUBE B i, AR BRI (dietary
restriction, DR) 4% | Sirtl (3L, ISR 4 i
I, oo FWER I, DTS B 10 Sirtl 1
1 FIBIAREFEMLROS . FNFITGF-B1 K 1, #E
ZEHF A LL3E ) Sirtl/AMPK/HNF4A 8 12 2% f#% db/db
NGB R IR AR SR, R IR VE R Do
UEAk,  Sirt] XFEAI BN 10 B A it A T2
PRI, )R ) 25 SR A HK-2 40t o 75 3 IE
S Sirt] SRR ST 1 SRR
Sirtl [ 2k 7K -5 Zobr A A 1 & A R — 3 e
- fi >f VS A 18] 78 S5+ 40 3 3 Sirt1/Parkin B4 E
TECs ) AW, BB BREEAE TS T 10 Stk B P 7o
Sirt] i &35 1 SRT1720 JA Y7 ¥ FEAR T B WEAR ot %
AR A EANR SRR R R IE, I
TE—EFEE s B ) R AF Ak Y, R,
25 s 1 B Sirtl B 1 HED /)N B s B i RS 5 1 & 1Y
B AR
52 HEXBITREE
521 izgh T PR

g LA BMI, JEREIAAG = 0 i
iz B ] LA R Ik ROS A I 35 A 3k 1k & 7= W
(advanced glycation end product, AGE) 7K, I
BRI ESEMAENIL K pl6, p2l BYEE, M
MABIELE w2, ERGFmEN ", AGE 248
FEAERHE AT, SRR, AW . IR RS
KA o ()i 55 S 5 5 30 SRR A T S 8 4 5
HHE, W EABE A — R R
Yy, Fab iy AR 22 5] & 04 i) g elcAs FTHLIA R
GRS R e 128 2 R S T R A O
HFD /)R 52 S/ T 3 2 A ) R L
K SASP [HF/ 40, IFekss THLADIRE ', B
BIy AT LA 5 A 0 2 S il 5 R 14 2 8 R Ao
P, WSROI, DT AELE A o

YT HFD AT DU B s 2, WF98 N Dk —
HRGE T 980 g T sl A PR A R EH
KIDR, BEAEARBIEI T aE S A,
A ASER B RE Ay, I ELIRAR T A S 1 & I
R Rk, DR B AT DL SE K 5 i 5
R v, XTI EALHI 2
., S5 DRAE, K DR X T 4E L% B ik
S BAT AR RIRCR Y, DR X CKD EAT R4 VER
AR S IR RE, PR CKD &R, &L fF

6T I DR BEAS 3 A I T ARG A
AR SR X B I 2 B R E T, K IWIDR AT LA
03 B R SRR A2 A L AN RN £ 4
k17 2 AF DR 419 B IE o NF-xB A9 R fE K 7
W E TR LI SASP U HOR A - . kI
AR P Rk Y 3R DR G i b B AR
NF-kB [ % s 1 PR A il SASP K 743006, AT 4E
ZENEE
522 EFXTSASPINZR BB 2% T kit

SASP K J HAH I AZ ARG 431 7T 5| % B k5
LR R R 4EAL Y, SASPIAYT EEARELL R 3
FRIR AR a. i 2 P8 45 55 5 R 28 2K ol 1 BE I
SASP [ HG{5 51 5 b. 8 F 2 B SASP (1)
WY . IR E 9 SASP H e HAz Ak il
U, JH ShRNA AR NF-xB ft 2 15 B 9l 0E I AT LABH
I EAMfIPIL-6. IL-8. CXCL1 FlICAM-1 [f)4)
W p38 J A A AT LA Ak 1 ] TL-6 FEak Rk i
B AR YEAl 1 BB R 45 2558 E Y NF-«B 5 5 1%
S HED /N BUE E R IR R TORURI A 12 it
Ai Bz v A R0 M B0 T B T 4 24 0T L e 41 o]
IL-6 il TGF-P Ml B £F Ak, "', TGF-p 1E£T 4k
it i E EEAER, £PX) TGF-Big iR &y
O HM, WEEREUAR . T EZ IR . TGF-B
GG . TGF-BAZIRA/ N, DL
A microRNAs ", sk, AL BH W TGF-B1 15 5 7F
CKD H AR AR IR 12, $RATREZ
A~ SASP [HF-7 5 [6] Jo £F 4k AL A B 3 0 7t rp 3t
[k EH

g LTk, R R SRR 4 A R B 1 A
ROS &g, 5L . SRR RERERS |
PRI O 7 3R, SO U 4 e S R ) T 2T AL
KA PN FAS . JRRTA LS oA, ek
HRRACIZENL, A7 BT 1 5% B 5 2 R () ot
i VA e ) R AR IV o I it Q)=
e R, A B a) BT 4L R 2 B 2 25
(1) DRI & AN I R A R A R i i . (R
H ATXT B LR 4R IR T fS A s o e =, 2
XVATT B A AL B RS A T IR RIS, AVPAS HAE
BE P Z AR, AN, V2 RAEMLT 4
R F AL e SASP iy, HFEA N I ARSI 41 i 2
& ST BUA IR bR 0T A8 RS AN EE B I
S st R I g R A RN AR S 1) SRS A
Jride, BRI B A AR 8 A S Ao ek
S0 T R S ] SR AT AL PV AR . AR AR Y
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Abstract Chronic kidney disease (CKD) has become a significant global public health problem. It is defined as

chronic renal structural and functional dysfunction caused by various reasons. The prevalence of obesity and

diabetes has increased dramatically in developing countries, which substantially affected the patterns of CKD

observed in these regions. It’s inevitable that the disease spectrum of CKD is converting to metabolic diseases.

CKD is also considered an independent risk factor for renal aging and cardiovascular disease in the elderly, which

usually progresses to end-stage renal disease (ESRD). Renal interstitial fibrosis is the pathological basis of ESRD

and is a microscopic manifestation of renal aging. Conversely, renal aging is a risk factor for interstitial fibrosis.

Although the healthy kidney has a relatively low lipid level, CKD-associated dyslipidemia has been extensively
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studied. Nevertheless, less is known about the contribution of lipid disorders to the development of renal
senescence and interstitial fibrosis. Recent studies have demonstrated that lipid metabolism disorders occur in the
progress of renal aging and interstitial fibrosis. Renal lipids accumulate once lipid uptake and synthesis exceed the
balance with lipolysis, which is mainly characterized by increased levels of triglyceride (TG) and oxidized low-
density lipoprotein, and decreased levels of high-density lipoprotein. Excessive lipid accumulation in the kidney
not only induces lipotoxicity and endoplasmic reticulum stress but also increases intracellular and mitochondrial
reactive oxygen species, which induce stress injury and senescence in renal tubular epithelial cells. Pro-
inflammatory and pro-fibrotic cytokines in a senescence-associated secretory phenotype secreted by senescent
renal tubular epithelial cells further accelerate their senescence as well as the occurrence of inflammation and
pericyte loss, promoting secretion of extracellular matrix (ECM) and subsequent fibrosis in the tubulointerstitial
compartment. In addition, podocyte hypertrophy also leads to glomerulosclerosis. Currently, most of the studies
on inhibiting or even reversing renal interstitial fibrosis are still in the experimental stage. What’s more, effective
drugs to slow down renal aging have not been reported. Many inflammatory and fibrotic factors are both
components of the senescence-associated secretory phenotype (SASP), nevertheless, they are not sufficient to
recognize cellular senescence. Given that indicators of senescence may vary from disease to disease and organ to
organ, there is a need for more sensitive and specific senescence assays. Crucial enzymes and regulatory proteins
of lipid metabolic pathways are expected to be potential targets for ameliorating renal aging and interstitial
fibrosis. Lipid-lowering approach might represent another therapeutic in the management of kidney injury
associated with metabolic dysfunction. Thus, clarifying the molecular regulatory mechanisms of lipid metabolism
in kidney is extremely important for the delay of renal aging and the treatment of interstitial fibrosis. This review
outlines the effects of lipid metabolism disorders on renal aging and renal fibrosis, analyses the role of lipid
metabolism disorders in the development of renal diseases, and summarizes the potential targets and strategies for
the prevention of renal aging and renal fibrosis based on lipid metabolism regulation, which will provide a

reference for the discovery of new targets for the treatment of renal fibrosis.
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