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JE ig 75 A (very low density lipoprotein, VLDL). Jig i 12
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communities) Hf 7% & Bi,, HDL /K *F- 7} 5 5 CKD ik & X
W B AR AE OGP 55— T 78 R B, LDL/K V- T i 5
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BRARE T H A B LR SR R ) — MR R, R
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L IX IR B [ 1) o A AN R B R R B AT
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1% 24 - 5T 4 R R B /N sk SR TS A i, e DL 5] LDL
(A AB M, 7= 4E ox LDL. #fF 70 & 3, 76 B WEFSGSY A8
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R M TR 7 TR UL T 5 4 L P ) SR A 4 SRS ER B IBR,
S BN M T AR R T LAE S 3 L
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5B INERE 5 10 JORE IS AN CKD ) ik AR 2™, 4k
Ji I3t AT BEAE A 98 RE A IR B 0E 2RE I BL. 7 R4k
SeO6 o, — 8 WK LDL, VLDLAIIDL 24 it B /N Bk
F AN 43 s 40 N ¥, 401L-6, PDGF-1 A1 TGFR1M".
oxLDL A& — i 2k Hh (72 325 15 Wik 248 Ff R T 98 B2 40 i 7E
JIFE S5 35 58 4 I 175 5 4 A 1) 9 175 5 77, ox LDL A DA L 4%
A5 AL A R E R I i P LA . R R
P S 20 e A s AL IR T R B R T, l0MCP-1. B
Wk 210 2 3 R 7 1, A1 3 P A 4 L DA L A9 3 )
RS, FE o040y B4 i 1 Hoox LDL W 24| R
A AT RS, 36 N AR B AL R AR, AT JROK %
iE SN, HT T HDL 2 #0145 400 g 2 18 9 MCP-1 HITE-
EFEE, HHHINFRBIE 1%, BT LLCKD & # HDL/K - B
2 10 JORE S L. 7E ApoE S DR il B 1) 3h i i 72 v
JH 5 o B 0 A4 BEL BT TL -6 52 4, AT LA BHL 1k B I i o AR
AVEE PR 0 A=, FE 0T LA 1k v g I A 5% 1D /N Bk
RGN g . 2, S N A8 1 5 i
P B4 A, 51 R 1 A B R . IR e gt SRAT
iy SEHRF T AR 28 41 B DY A v IR IHLAE 51 R /N Bk
i e .

2.4 At

B /N BR F I 40 e T P45 & LDL A oxLDL. iX F 45
GBIt 2 AN RN R AR 3 20 3 B ;[ B 2 o
B A M TGFB1 A 19, 5 8040 fg 71 3 i & 1 1
ek (B4 A3 B R 2 PR iR R D) 3, R AT /S
BRI 5K, B o S EUE IR E R AT JE.

3 SRR AR

CKD 5 A1 — PP T B2 00 1% M 28 0 B3, 3
FFAE J2 I 3% C- e B 2§ A 7K (C-neactveprotein, CRP)F-
Fh P T A B 4% i B2 80l AR R A, M
Gl E 2 23 g o 58 4 0 I 2% A o 1) e AR

3.0 SGE M S B S5 4H R

PR J0E 9 CKD 22 FIHDL /K P £ (A% [FII
it 2> B HDL (4 20 . CKD B2 35 T+ & 1) L3 Ve B AR A
& 2 BRHDL A (1 ApoA-T (15 2 14 ApoA-Liff 5 14
MCHDLE A 4 & f11/2), i HDL 2% 25 K fi 8L 1)
T PERY. 58 A g AT BE A A CKD A H I = B KCF [ 7
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. BT VLDLURL o H i = B (triglyceride, TG) K &
M4, sk AE [ B G 4% #% 25 (1 (cholesterol ester transfer
protein, CEPT) A1 JH i A5 17 i ¥ 350 3 2t VLDL 5 LDL
Z A H TG, i& B LDLA 3 57, R I N LDLARL
B H =, e S = BRI LDL A 5 i
FIBEBEVE FH, BARAR /D, 7 A B 1 K ¥ sdLDL. Ettinger
2 NPIF 5t & B, TNF, IL-1pAIL-6 2> 5| 2 ApoA-I Al
ApoB-100 [ & LA K G itk A - FIEL 5] e gt 26k 2 % Ilg ity 2
FIBFAR, IX LT REZ 5 T 200E S B AH I ARG JH ] B 1f
i R AR

3.2 RE LY T |6 RA [ B R A A

B A543 A ek A A i e L L o A T R
CKD 3 4 R A B /N BRI AL RN B ik e R R AL 55—
7T JER R A v L] e i S AN 8 2 AR B Th RE RS
il 41, Watanabe 18 % £ 151 Ji 1ILAE 5% G AN H 50 T 99
AR ON B A M v L ] IR 38 AN A T e A
YL AR AR S TECKDAR S N R IEE 4%, Hih=
i 3 AR RN 7 2R R (1 3l 1 2 A T R W CKD 3 |
M =Be AIVLDL 5 5 & & Hah =88 1 i 82 3 15 B
HENREA R, 56 MK TG O%. LDL2E A KR
Il I f) = B # 44, CKD T LDL )73 A U 28 J0 25 184
{HCKD B3 11 [ i 7 ARt & 2R T e AR, 43 CKD
2 RE T A 1 B A 4.

BRI, 75 IR AN, B MR LDLAH[H i
AP BEAR, BRI FERE A AE DS AE T 3R 2 R %, (HIX
ol AH O M 7E CKD N B b IR B0 R A 78 B s 30,
T ) B R 4 1 B o o L[] I LRE (1 A=, (LB
A9 (1) 3 i, Bzl 28K 1 s 1) i, FL i 2K LDL
JIEL ] K P23 7 N R IR s . i S 2, fECKD &
FHp, SR LDL A [ B2 7K P 5 B R I 450 35 R A DG 1
CLAWPABM T . A0 A 2 4F 0t LR B, 765 IE 4
FWEA L, BT R E A B 1 S0 SRR T E [
fRUFAAS, BAR MAEER T LDLA [ B A &, (5 IR [ i e
VAT I PR R SR A N, 5 Bohn 2 A R ofn
$5E. BT CACKD 3 A — AL A i I fE i B, 1 2%
LDL JiH [#] i 7K ~F A REAE S KU VP Al 1) H RLHE A%, Liu
26 NCIBIE T2 T 823451 325 At £ 3 F) 1t 252 JIEL o e /K °F- 5 2
T3 2 (A R R, 18I 28 0 A5 E Y CRPAIL-6 /K P K
HE Y N RIEFIAE SRR, BT R IR RGBT R
{14 1L JEL [ 2 7K T 5 0 T 3 2 A A 2 1 5% &R, SR T £



hE B B RlE 2018 4F 548 A5 1

BE A5 498 RE 1 3% AT 25 2 1 i BH [ B K T 58T R 22 ]
FRCAARH DG, BRI I JIH [ RIS, SE TS Bk . AR ARSI AT
RIN, 9E K FIL-1B38 i 75 5V 18 R 2 AR 3Rk, 39 0
R LE 1 LR AR 5 /DN BR AR B 20 P R 5 40 )
XToxLDLEEHL; #T B LDLAZ A 1) 67 s 15t 1 15, 4 iINLDL
SZAEA S (FLDL A I, ik ATP 45 4 & U 32
1 (ATP binding cassette transporter 1, ABCA1)/ 5 i)'
/INER ZR B4 i AR [ e A 3R 5@ 5 1 INHMG-CoA i
JE B, 38 /N Bk 2R R T A I ) A O
P SEES v I 25 Apo EFE R R R /N BR(Mus musculus) %
TN 10% S R 15 508 M 4 B M RRE, R IR JRE
NG B LDLFATHDL /K - 23 B, [5] B £ il AT UE
I 0B R ) B o HE AR I, ELAR T AR RS
JIg 0 F 975 2 Bk ol A A A R B 35 40 . X SR AT T R,
PRE NLIEAT e 2> T E50IH [E] BE M LA PA 7] 2H 23 P = H
SrAECY. LE BB DB K BUBEAL H, Zhao%5 AP0 %%
e NG T . W iz 2 RN I R EE T 40 A B
B, U BA P R B AR e BE R AR TR 2 AL It
b, Devries-Seimon A\ PE /& 4S8 op R BB HHLDL
A DAZEER A 58 4R, IF [ B 56357 43 A7 2 ER AT B fil & iR
J5 5 R R T EER S U, 1 WA JIE 2] P o3 0 A 2 K
A E 2 L PN 1) 48 B 2% 2 TR

DR Ik, AT 70 44 HH A e 237 40 A1 2 1. CKD
P PR 28 RE . I8 Tk K T [ M I A0 B4 B 7% 1) 2 21
rh, DT 502 I ] T 40 AT . 3 R B 40 A 2 5 BUE [
FORGRAE AN A AL, S . E BERI I O 2
| A R [ B KPR B X 2 A A FECKD i
Fh, R 87K 5 B K AE A0 A B /N BRAEA ) R 0 3
ANBCEAR I, AEAE I RAT IR 5 IR 5 R 2 —.
HRE 5] & AR AF [ B =R 4 A0 R R AR T e K AEAE A
[F 7K P FOER AL LA PR 22023, INZHZA B 27, A
I 0 2% 2 A0 i 2. b T IR A =R 4 A6 Y K A, CKD
A3 1 1M1 % LDLJH [ B2 7K SF vl BEAS e R A IR A &
FA) I B8 R A5 UG A 40, I ELTE B R 2590 1R I PR
I7T RO R A K KIME, R 5% S,

4 T R0 T X CKD i 0

7T 22590 AT A o U (51 2K, 57 130
MR B AL 10 2 25, IS5 M R — AR AT L o
PRI AR R BE TR, T ELAR YT S8 25 0B 1 L b, % 22

4. HATMhyT R fECKD B T 2, 341
KDOQI (Kidney Disease Outcomes Quality Initiative)$&
P, BB YT S 25 100 IR T e ) OR3P 4E F H RIS AN+
T

4.1 O LA N I B T 4

R 22 BUEE T O LA 5 95 1) At YT S 24 P 1) s PR 3K
56 308 5 3 0 M3 WUAT KPR R 75 I S, (HIX L
WA 2 A — 50 LIS UL 7K ST IR (Rl R
B /NER P8I % (eGFRs) L& B8, R ar M fhvT 2%
25PN E D e s 2. CARE (cholesterol and
recurrent events trial) iff 5 5 B 41 53 A & IR, 5 AR A
VT T RE 2% fif S b R L D R DR
e, HALH & AR E#DY. GREACE (the Greek
atorvastatin and coronary heart disease evaluation)fiff 57 |
B FE AR At 7T 0T 7 0o 5 6 DR A B . X TR
Y, A VT SR 25 W3R 97 R DAV 8 3 25 W Th g, A R0
i lk'E The A4, AR, 52 KYICKT96/7)
B R AATT IR YT 0 ML P R, Al AT ) GFRERFF
AR ST R BAh, — O3B WE . Xt
FEAR5G(LIPID, CAREFTWOSCOPS)H 4 1) ) #3041 4
T R B AR AT (55 K 40 mg) FFAK T+ B CKD & 3 1)
34% 1) B D g k. X LR Ul W fth VT 2R 2500 1)
REA TR 1EH].

4.2 CKDiXHIESE

— LU 13N KT RE L BT HE T SO AT S R A
RO TT 206077 BE 0 MU IE Z2eGFR K (40, |
Ja I ZE B AT AL T 27 LA 989 2039704 i, fih
TT250iR 97 T LASE 2% '3 Th R e 0 A b & [ R
TP AN ZE R4 B /IS R ARE AT B e 0 AR X 36 3 A S Ath
TT 22591697 7] AR R B IR T IE 22 5 ThRe 3 8. ¢
T (ISHARPHF 7T L5 7 9270CKD & 3, 45 T 5 K 1%
fB7720 mg 4K B K T 10 mgal & 45 F 2 A IR IT,
FEBEDT T 54, 33%10 (3023 N)BENLEE 32 T B M IR
J7. ST AEE N B3, TNk & oK DRI 9T T IR
DT 17% 1) 30 Rk A AL R AR 1 kA, S R
7 AR H A A JRORTRE R B kO B R R A, EEEA
YBIT A W PR AIGE B s N (CKD G I 1) 2 Jik o A+ il
A B R ARG, B AR R AN B, 4R
CKD 35 M1 5 18 A VT 2R 259
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4.3 fhiT K25V e AERE R R

BR 7 B, AthiT 28 245 AT e a2 A A AL A
XF B IESR AL ORI H. At T 2R 25 BH IFTHMG-Co AL
Pl T 1 41 S R ) 5 T, B R LRI AR S SR B
A A&, Wnyk Je 3 £ R (farnesyl pyrophosphate) Fll 7
IH- 22 £ 19 iR (geranylgeranyl-pyrophosphate). iX &4t &
W RAR % 2 5 A R 5 1 45 & 8 F (W Rho,
Ras, Rac GTP) (1) V. 4 i 2 A 1B 4 32 . ROS ) —
AN EORPEHENOXI. Al yT 3625 W 3 i B 1k A i AR
i ¥ p21-Racl M H 2% 21 21 f 5 1 5% 7%, $01 p21-Racl
A, IX — b AR AT LAk A ROS 7= A S i gk B
Rho GTP i ) & - Bt 77 - SR AL, Al 7T S8 259 th mT LA B
R4 ML A B3R 17K AT SR 25 W8 T DLAE G P9 J2
— %41k & & i (endothelial nitric oxide synthase, eNOS)
mRNA I M eNOSIH Rk, FEAK & il 51 kS
(R /NERBATT. YT SR 25 B RE A i CD36R ik (— Fif
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The lipid nephrotoxicity hypothesis

RUAN XiongZhong'’
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In 1982, Moorhead introduced the “lipid nephrotoxicity hypothesis” which suggests that concomitant hyperlipidemia
and proteinuria would cause self-perpetuating renal disease once the initial glomerular insult was no longer present. This
process would be analogous to atherosclerosis. Since 1982, increasing evidence has supported the original hypothesis that
lipid abnormalities contribute to the glomerulosclerosis. In this Review, we discuss recent developments that are relevant
to the lipid nephrotoxicity hypothesis, especially the important role of inflammation accompanying chronic kidney disease
on lipid homeostasis and kidney injury. In addition, inflammatory stress causes a degree of statin resistance. These
phenomena alter traditional understanding of the pathogenesis of lipid-mediated renal injury and have significant clinical
implications.
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