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Abstract

With the increase of obesity and Type 2 Diabetes Mellitus (T2DM), non-alcoholic Fatty Liver Dis-
ease (NAFLD) has become the most common chronic Liver Disease in the world. NAFLD is a multi-
system disease closely associated with metabolic syndrome, cardiovascular disease and chronic
kidney disease. In recent years, the prevalence of chronic kidney disease (CKD) increases year by
year, which has become a global public health problem and a serious threat to human health.
Many studies have shown that NAFLD is associated with impaired renal function. The early ma-
nifestations of kidney injury are podocyte injury and proteinuria. Therefore, NAFLD and CKD have
gradually become the focus of attention of scholars. We speculate that there is a common patho-
genesis between NAFLD and CKD. The purpose of this article is to summarize the pathogenesis of
CKD associated with NAFLD.
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BEE R BEAT 2 B85 BRJ% (Type 2 Diabetes Mellitus, T2DM)RIFZEK_EFF, JEEREH:AE B FF(Non-alcoho
lic Fatty Liver Disease, NAFLD) B & AEIREH WHB K. NAFLDR—FME R4 5m, SRH
SAEME. OIMUERR, BEEIREVIXE. 4K, 84 E MW (Chronic Kidney Disease, CKD)HJRH
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1. 5|8

B AEPEAT T2DM &I 2R 38 0, 83 sl N B0 K 4 5 95 iF (Non-Alcoholic Fatty Liver Disease,
NAFLD) &9 %4 6.3%~45% FoH 10%~30% 4 ETRKE 14 HE 7 P 98 (Non-Alcoholic Steatohpatitis, NASH),
ELER O T T b i WP P B [ 1] 278 1 L HE TR RS 14 B84l 1% ]I Ui IT (Non-Alcoholic Simple Fatty
Liver Disease, NAFL), F: A\ NASH 12847 & Ji& A AR RS 14 1 107 1 R AL , B3¢ 5 e DR T 40 i & (Heepatocellular
Carcinoma, HCC). NASH /& NAFLD & KA {6 HCC L BER B, 2 e BT . T4pk,
CKD B R ERN, Dot R AL A NS, 207K M 2] [3] [4] [5] [6], NAFLD 55 6657
R VIAOE, 5 CKD ML . CKD SO MU0« B8R LA S s 2 Ja i N e o — A ™
HE . AR AT AR U E A, R K RO I CKD KB E R R 3. ARSCH I
FE T RE AR TRRE 1 g 07 12 P10 HE U A D08 1 1 s A AL AT 250

NAFLD 5 CKD A # 3L A m L, NAFLD A2 CKD #AmALHI FT A48 1R -«

2. BRBEHH(Insulin Resistance, IR)

YERHLHIZE NAFLD A Jm LI o« I FT 22107 AN IR 2 EZ R R —[7]. LBy L
TR TG 07 0 A S, TR B 2R B O e s Rl ES B T oSS S ER ) 1o (SREBP-1o) 458 A8 i 107 A2 18]
RS, AR Fp AR =) 8 H I (DAG) BB SR I C, SRS =5 5% Slg 0], RAMAR
BH[10], IR REEREATLF4EfL. Kk, IR 5 NAFLD %)%,

IR 5 ¥F 2 599 G0 1L 3 9595 (Cardiovascular disease, CVD). CKD. T2DM %Et. IR 2S5 80E It 4
T S DI REREAS[11]0 JoR 8 20T S /INE G TRANE F o 7E = JR 8 25 IURE ARG 00 T, B JUE X If R 9 SR s v 2 e
(B 3G, S /NERFE Y R T, i s R R PR [12], o mr i (A AR OE R - 1
EROKRER - B R G SRR R Gt B ERITE [13]. B2 40 B2 MR B SR U [ 14] . A2 4L
ST Pl B G TE B /INBR IR R RS AMI 1 b R A, AR A B /N BRI o e (1 B A4, d i Bk 2 R
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YRR T EE ThRE. Rk, RAUMER 2 I ARG R, BRI EELERRE S TE
PRAERE R ThRE . WFFCERIA[15], 40 IR 7E8E R B0 F 1k L2770 . Welsh S0 7R IU[16], MibR
7N B AR 200 L JR 5 2R e PRS2 AR 5 RS B 1 BRORIT S /N BRAGEAL, o Y R AR 2R L  SRE SRS AR 1 2 4 B
IR R B 2R AE T A I S IR,
3. BBEMEE

YERIMLEI: NAFLD MIRHELE T e £ P4 i b DL & A Hih = Be e e AR 82 . BTV L71FE
Hvh =S S FRYR T = AN TS IR PR 8 7 2 2 R dite 5 i B B R Ja o, o4 3807 A2 g 7 388 o DA B o 4 s
NEWT TR o LAH I = BRIX AR AR RN 2 R AR AR E 1 Z AT MU —Fh 37 77 0. NASH 1)
HE RN TN 5 BN EE AN S5 AR EAE A S0 S EUF [ 18]. FFIEA F M6 590 3 2 (W1 DAG. FRfi
PTG . AR T A5 NAFLD [7] NASH #46 SRUF M5, YRBE, 58 20 M I8 2% 05 (o P Joi X 2k
FAL R, TR R RIROKR, AR IE B K e [19].

i 2 MR DT AR R B U URRE AL 2 o e EE MR AR IR B ARG 0 2R e L R, I & U7
25 T i T E 2 0 P T D ISR T A I B A B A AR B TR RS . IR R AL 2 S BUE BRI
5 A KB BE 0 24T MR R [20] [21]. BRBR 2 BUEHE R B (2] [5] [22], Hh=E&5 CKD & YIMIG. HHA
AL ANE 2 . R P H I =B S 3R B A 45 G Mt ia £ AMZ. &rH T =8 RE 5 2 40 f 45
P 9R[23] . WA 25 P G B (R a8 i N VR I v = s i R B, 2R m v U 29 8 0 I RN o = R
ANERZN AT A5 H I =R IR 3 R AR RS A . Rk, B /NERH I SRR RN, S Eshik
SRR AT L AH A5 4%, T A 4 b i B T T RO T il 2 S EUE AR T2 [24] [25]. 'BE R IBELH 2 —
FEREEA A, BA S WMEER . P AEMRE T RGBS TSR . iR UAE
eh AR 5 B i R AR A 25 8 IR 2R 1 Ak 7 AR 1 OX-LDL A i #PE/E (261, — J7 T Al B 223 b i i
AN R Rl FRORETBCI T B s 9 — U7 THT T e 2 RIS S M 0 A, B0 O P B A, 3 KA B i
PE, NN ZH M5 A s, T I N ERBEA, RS CKD R AE K FE KR

4. BEEX3E (Adiponectin, APN)

YEFMLE] APN J2 b G D7 40 B 73 WA ) — FP A R -, R 2 00 T AR H L. APN EE S 51/
W RS RSP AN SO R NORIESLR . PUAF4Ei. PrEAL. EATIUNE . R B0 RR S KA
EMEEEHSE27]. APN BT 5285 A RIEEDFIEH . APN 526456 )5, WG L2585
A B IR (MAAPK ) 388 S N i IS IBE JUL I 3 Ui - 25 1 B B(IP3-AK T/PKB)IE % b JiE 5 3 L HL 2 AR iR IA
g 78 i e N KSF, AT EE IR [28]; APN ik AT LU ik BRI g B AR = 0w & Bk e 7K ~F 2038 NAFLD
ANBRUBEY IR [29]. WEFCRWI[30], NASH 35 1f13¢ APN /KT B 5 T4 430 405 ™ S AL AT 5% . IEW]
APN 7E NAFLD k4K it E EE(EH . ANP F 2@ 22 m i LRI (HSC) IS LAl IR, Rt BT £F 4
16[317[32]. ANP % HSC [I5ma I0 N, @i i 4% /K@ 18 2 (A 301 HSC 1S AL AL 3 T 27 41k [33] .

APN 5B I SR 41 0 B ) AH % . Sharma 5 [34 1% /N BB IR IR 2R IO BE AR I, 1% 40/ BV 3 R OK 82
X R4 Tt R . Ramacharaoandr 5535|453 HFIFERI45 16, HLAMBATTIF 7T b R I BR ARECR /N R, 2 4H
MR TTH SR, MAMEYES T HREAER v IR R AR, G5 R A IS FTE Nk AMPK VETE I 58 .. 08 APN
A DU I 0% AMPK B RE, 4ERR S ML IR R 4 5 Th e . 1A TR 20 A NERESZ R LK APN KE
PR AR A HEM AT A MR HT, 43 P BN 0.002, Uil] ANP 5REEA R, SREART R4 R —
F(36], FHY ANP X B JEA REH] . SR FERMI[37] [38], ANP 5 CVD #UIAHIE, MRARKF )
APN AIE B al Bk FEREAL, .
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5. SULRLBFNRIEST B

YEFHLE] NAFLD [#9 A L « —aRFT 7 20 7 AR A SISO 98 RE /1 o7 & NAFLD $5 075 1F i 1Y) %
[39] [40]. UTAERIFTERIL, AL NIAE NAFLD F 55 5(41] [42]. R RN A T35 IL-6, TNF-a,
IL-4 Z57FE NAFLD AJm AL A4 B [43]. 22 B0E LR A IEEFMAPK) 2 AT HE A 58 Ak S i i 2 2
WA . MAPK 8 P AIA% #7555 K7 NF-xB 8 2% A2 JF 4 i S0 RS0 47 1R P S B B AR [44] . @B
MU SR A, 32 B@ S N SRR A AP MR 0 . A0, FEAEERAIE T, A4 &g
PEE(ROS) R GERF IE 5 A BRI RE M A 2 WG AR 5 - 24 NAFLD &A= i 2R3 &5 IR D R AUIR DT IR B4R
R38Im, A ROS F=A: 4 2 LAk N HLEEG R (G IR H K. A BEE . T A AR5 nE £,
il MAPK i& LI 5 Zh 40 fdt Sl . R, RSN S SUTARZ =058, I HIRAE
Y1 51 A2 98 0 40 AR N S B S B0 NASH [45]. AT L, AL 0E NASH IR Z RS /12 —. ROS it
S0 A AR SN B B A . SRS 3 S-FR IR SIS FE N AL R KA DNA i 2EY)
bW, CHARMA46], NASH EBH AL RIE 8- 2RI A S My MYEFER . X T
NASH 2 & /& — M S B ZRAS, ARt — w7

ROS IMY 2 5 NASH (RARIE, Lo, B CKD KAK A EEER[47]. FAbN T8
T SRR 2 DR 7 I RR I, AT 5 B0 0 I A 4540 5 Th e P o 2 4 i it 2 P i 28 i T R 55 IR« ERS
YRR [14] (48]0 AR JIE 5 B A2 B M 1) 2 45 SR o 18k 9 A2 12 33 4T a5 493 0 ' /N BR T A
M EZNLHI[49]. FIENFULE TR 5 RN E B 24, S —PERE AR, REAS T HEZEA
WRRE A, JFRETHERDT LG 2 A A RV E R DAL, AT A6 5 B 40 5 R B — 2P i =

6. FBRM B (Endoplasmic Reticulum Stress, ERS)

VEFIALA R R R 51 L ERS A& R 8 2 Py i RSB o "8 K ST 2 ok 2 8 I 41 P8 8 R R A= iR
#HE. GRP78 1N TAHBTE TS ERS (5 516 Sl RIEEE/EH . ERS @B GRP78 KIE Nl
S0 PERK. IRE-1 %5, GRP78-IRE1-JNK il EEE /- FIHFAIMAET[50]. ERS & n] LLdk 75 & | W hn &
REWTHERF2[51]. WFFCRMI[52], NAFLD HB#E RN SRR, 2 51# ERS FIJERE R o

TENE PRI B v, RS IR TR « v MUK L 1 5 31 A5 5 A% Sl BRI A mT DABGE R 40 K 42 ERS [53] [54].
B ERS 2 & H IR R 2 —[55]. KRR 2 MK 3% B S IE R« W 7E K IL[56], ERtEmgnT LI
TR 20 M SRR AR T . R 2R 2 A I IR TR R Al S T ERS AIAHARE TI[57]. EAREE TR I
i ERS W] DAVR/D B 1 PRANVE R4k, (BT 3 2 M FURIE S . RSN SREGUESE[58], B /NE F R4
JIE R R E B 51 2 ERS. ATLL, ERS AU B /NERA REMA, X B /NE A 520 o

7. B&

NAFLD & —FZ RG50S IEA IR I AR R ABET 3R AT K[59], 15 RN A E 2T
a B YEZOR W T2MD. CVD. CKD A0 RS IAH IR [60]. PRI, 51 A DB AH 5C f6 6 PR 2 1 AN
KX T B E WS BREE, IR, APN. ERS. fEMUE . SALRFL. RYER TRBOHEAAN, JEHEZ
5 CKD 5 NAFLD KA S K. A& “FHAIRFARAEILE, HERKRASE, Akt PR
WEFERWIRG. B0 I BARR DN E AR, BV = WA 2 RRIESE . Bl e 2R
Bt 7 i 2H A2 i A R B — P IR 15 A7 AE B IS M e BB, AT e PR V6 7 SR AT JE K

ELmAB
Bevh A th 22 K R B IO H (2016SF-120).
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