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Microinflammation and organelle dysfunctions in diabetic nephropathy
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IL-1 12X TL-1a & IL-18 DMFFE L, 3 Hilk {2
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HRDEER TP~ v 7 7 — Y RMEEEG T 2 KIE &
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& DR S B 3, BERRE T, RSP IR E S HE,
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> v &1l low density lipoproteins (LDLs), heat-shock pro-
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R & D v Db DERERT, upstream stimulatory
factor(USF) 1,2, activator proteinl (AP1), NF-kB, cAMP-
response-element-binding protein (CREB), nuclear factor of

activated T cells(NFAT), stimulating proteinl(Sp1), Janus
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kinase (JAK) / signal transducer and activator of transcription
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ICBIG LT 2219, 2T h JAK/STAT 3 & U NF-kB D
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tor gamma coactivator-1alpha (PGC-1a) DiEMALIC X H S b
Ay Y THHAEINDDS, BERRETIE PGC-10 IR
BEFOFEBIMH I NS 720, I bay Y 7Hi4s b
ENTWD, FE, S havy P 7RGHEEEZEDIR
LT, ZDRAZTAY =3 AZMFFL T2 2 EDHEH
N2 EHicholz, EEI bary FY 7R TUD i
INeA b7 7Y=L I Ny, H 50k
2SI, I Favy FY 7 oNEEEEERE (ROS) #
ADIFREERD &) BT, MFOHEPHR I T
BD, WL TH vicious cycle Z I L THREEICE 5
TE2LbDEEZOND, BlEicETDH, HHREPaMER
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protein-1a)/XBP1 ##, ATF6 (activating transcription fac-
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W, L LIS, L= —Fr7Fr—~Aru51t”r
> a v (LCM) i DEH T X 0 B iD & R BRAR D IR
Z HHEWRE & 72 o 7o, LCMIEZ T, B IR M B
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% Claudin-1 DFEBNLE Y = 27 1 v 7 2l IC X
DIWEL, TN S VIR %5 L9 T EDI20134EIC
W ahe?,

ZDkHIZ, TES L EEGRTIZEMECBERLA-
THERRMHEEHE DMER ICBIfR L T\ %,



FEET 14 63

P74 RDA Y ORERFEEENDES

e D BN A st & BAAE, BRIR b, BEROW LB
DFAE « HROWHEEFZZ 2 9 2T, RO A% 6 3
PR ORF HERT 2 05D %, NEHGED 5
BEEIERTTA RN VYBDWMENTED, Kz
U CEC & ER T 22 A L 2 I8WMIIE & (3 TL-6 %
TNE-o 233 4, Blfic B W TRIES 7 F L2 iS¢
%,

L 7 F IR & i S, B T @) = Ak
X ZHIH LT 528, Tl L 7 U IRBUEORAE &
Y, by 7F VIR EA T 5, L7 F U EBEA b
LVAZBIMSE 70, ZEEMRENE %2 70 S & CORBRIRRE
LB, ERREZBMSE 5,

TT4RR 7 F VRERRIEET T4 A A4 v LTHS
nTEDH, EAL BT mMET L, EhE o
MPREHET TS5, 774 8 %7 F ik AMP-activated
protein kinase (AMPK) 71t % 4 L T Pl o ¥ N5 2 A3 %
W, — TR, KRB EZHIIZ 3T AMPK
AL Z A LSS S hTn3?, 754 K22 F
¥/ w77 e AT, EEMEO AMPK 23ARTEEL
SN, REROEAIEI D, TA7 I VRSB 22
ZEDSY, TTARRTFUNBREEAERT I LD
bhrd, ~HTENTERETIE, 774 X227 F v ElEnse
YR 7 EIEMBIT 2 2 LR ERE SN, SBOEL S
fE DRl %,

WA, 7T 4R A VIIBECFAESNTE D, Bilic
B L CIBED AL A v—Dh— L LTOWEIIEAI N
250D, HEREZ GO ERE ORI 2 51D
fEHIZENTE D, SHROIEENTEOTEEIF- 1D,

BHhic

PEPRIEVERSE O RREE, FHICHIUXEARRBIC XD
BGEDIREI LD 2 LIRS TV 528, SR OMEfT L &
HICH R IBIREN R W ODBETH %, IFEDOILEERTZE
DT HEFZHICIHA CHERL TR D, 5%, Fiktativhn
25 DIREMHbEG DD EEZ 6N D, X6 ICHERENE
BHE DML - IR A A~ — D —DWFZE b L T
WB I EDS, FEFEWIZE & IRRIIE & 3003, HHHEE
DRIFE LB FHUGEICHE D & 9 RESHfFE NS,

MR ECHE c fETXELDRL

X

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Hasegawa G, Nakano K, Sawada M, et al. Possible role of tumor
necrosis factor and interleukin-1 in the development of diabetic
nephropathy. Kidney Int 1991 ; 40 : 1007-1012.

Baynes JW. Role of oxidative stress in development of complica-
tions in diabetes. Diabetes 1991 ; 40 : 405-412.

Wada J, Makino H. Inflammation and the pathogenesis of diabetic
nephropathy. Clin Sci (Lond) 2013 ; 124 : 139-152.
Donate-Correa J, Martin-Nunez E, Muros-de-Fuentes M, et al.
Inflammatory cytokines in diabetic nephropathy. J Diabetes Res
2015 ; 2015 : 948417.

. Navarro-Gonzalez JF, Mora-Fernandez C. The role of inflamma-

tory cytokines in diabetic nephropathy. ] Am Soc Nephrol
2008 ;5 19 : 433-442.

Seok SJ, Lee ES, Kim GT, et al. Blockade of CCL2/CCR?2 signal-
ling ameliorates diabetic nephropathy in db/db mice. Nephrol
Dial Transplant 2013 ; 28 : 1700-1710.

Bhattacharjee N, Barma S, Konwar N, et al. Mechanistic insight
of diabetic nephropathy and its pharmacotherapeutic targets : An
update. Eur J Pharmacol 2016 ; 791 : 8-24.

Mudaliar H, Pollock C, Panchapakesan U. Role of Toll-like
receptors in diabetic nephropathy. Clin Sci (Lond) 2014 ; 126 :
685-694.

Liu R, Zhong Y, Li X, et al. Role of transcription factor acetyla-
tion in diabetic kidney disease. Diabetes 2014 ; 63 : 2440-2453.
Sanchez AP, Sharma K. Transcription factors in the pathogenesis
of diabetic nephropathy. Expert Rev Mol Med 2009 ; 11 : el3.
Abdo S, Zhang SL, Chan JS. Reactive oxygen species and nuclear
factor erythroid 2-related factor 2 activation in diabetic nephrop-
athy © a hidden target. J Diabetes Metab 2015 ; 6.

Zhan M, Brooks C, Liu F, et al. Mitochondrial dynamics - regula-
tory mechanisms and emerging role in renal pathophysiology.
Kidney Int 2013 ; 83 : 568-581.

Higgins GC, Coughlan MT. Mitochondrial dysfunction and
mitophagy - the beginning and end to diabetic nephropathy? Br J
Pharmacol 2014 ; 171 © 1917-1942.

Sharma K. Mitochondrial hormesis and diabetic complications.
Diabetes 2015 ; 64 : 663-672.

Cunard R. Endoplasmic reticulum stress in the diabetic kidney,
the good, the bad and the ugly. J Clin Med 2015 ; 4 : 715-740.
Lim JC, Lim SK, Han HJ, et al. Cannabinoid receptor 1 mediates
palmitic acid-induced apoptosis via endoplasmic reticulum stress
in human renal proximal tubular cells. J Cell Physiol 2010 ;
225 1 654-663.

Lindenmeyer MT, Rastaldi MP, Ikehata M, et al. Proteinuria and
hyperglycemia induce endoplasmic reticulum stress. J Am Soc
Nephrol 2008 ; 19 : 2225-2236.

Fang L, Xie D, Wu X, et al. Involvement of endoplasmic reticu-
lum stress in albuminuria induced inflammasome activation in
renal proximal tubular cells. PLoS One 2013 ; 8 : ¢72344.

Ko YA, Mohtat D, Suzuki M, et al. Cytosine methylation changes
in enhancer regions of core pro-fibrotic genes characterize kid-



64

20.

21.

22.

BE DR EAE D SERERTZE

ney fibrosis development. Genome Biol 2013 ; 14 : R108.
Reddy MA, Natarajan R. Recent developments in epigenetics of
acute and chronic kidney diseases. Kidney Int 2015 ; 88 : 250~
261.

Hasegawa K, Wakino S, Simic P, et al. Renal tubular Sirt1 attenu-
ates diabetic albuminuria by epigenetically suppressing Clau-
din-1 overexpression in podocytes. Nat Med 2013 ; 19 : 1496—
1504.

Rhee CM, Ahmadi SF, Kalantar-Zadeh K. The dual roles of obe-

24.

sity in chronic kidney disease : a review of the current literature.
Curr Opin Nephrol Hypertens 2016 ; 25 : 208-216.

. Ix JH, Sharma K. Mechanisms linking obesity, chronic kidney

disease, and fatty liver disease - the roles of fetuin-A, adiponec-
tin, and AMPK. ] Am Soc Nephrol 2010 ; 21 : 406-412.
Sharma K, Ramachandrarao S, Qiu G, et al. Adiponectin regu-
lates albuminuria and podocyte function in mice. J Clin Invest
2008 5 118 : 1645-1656.



