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real-time RT-PCR {£(ZKY, Y AN AL - rEIAL
( monocyte chemoattractant protein-1 ( MCP-1 ) ,
stimulating factor ( M-CSF ) ,
regulated on activation normal T cells expressed and
secreted (RANTES) ) . w717 7— < — 71— (F4/80,
CC chemokines receptor 2 (CCR2), CD68) . #fkA L 38
(transforming growth factor-B (TGF-B), fibronectin, type
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macrophage-colony
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contralateral uuo
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3. 1. 2 B (Fig 2)
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B AR AL RS C, UUO (28558 bR A ] '
ERA BN L TODZERABLNE 2T,

ob/ob

108

ob/ob

Fig. 1. Gross appearance and kidney weight of ob/ob and WT mice

after 14 days of UUO

PAS

Masson’s Trichrome

Fig. 2. Renal histology of ob/ob and WT mice
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T MV BEEC 381D F4/80 BRMEAMAaER I LR
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a7 77— ORE) INE AR AL L LT B
ST,
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3. 2. 1 KEHIVMHEENZE L (Fig. 5)
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HIZA 2T~ H T LI L0 B B AR R PR S AL o700
EImERREtLic, T7bb  BEEI=R 7 & N T
<~ AL F R TF AT PBS ARG K
THE LD UUO ZERIL | B E O A Hhi i
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FITE ADLESCIIIAD L, B TR ICIX B A
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3. 2. 2 BEEFRESIVUBEMEBEDZEIL (Fig 6)

UUO E#t% 7 H B OBHRICBIT 585 TR Bl%
RN LT-LZ A, LT F 28517 oblob <~ AT,
PBS # 5B TR B2 MCP-1 X° F4/80 B -3 Bl
I RIT L L, AR~ AL ZIF R IS
TV, 72, UUO 1E 14 B B OB EICIB VT,
L7 F o 5ICED oblob <=7 ATERD BV E R HE
{EDOIHINRAE R LTz, L EORER LD # Ky
TFUHHAZXD | oblob ~ T A TR HALT B R H
IIERRSNDZENRALNE ST,
3.3 ab/ab X IRIZEITEHEREE DR (Fig. 7-8)

WIZ, ZOVTFUOVERNL 7 F U RAKE N T 5
MEIMMEBSNZTH BT, do/db <7 A% 2k
MEATSTZ, VT UK 6 BEOT AT 4—
LDFIEDHE SN TNEN, BRSSP R F— R H
FEERDIFLAL TV FF o Z KK long-form
(Ob-Rb) Z -+ B2 EMFEHEN TS ¥, do/db <7 %
I%, BARAYIZ Ob-Rb IZZEFAZ AL, oblob ~7 AL [FIER
ICELWIBECRERINZ R T, 20 do/db ~7 AR L
OSBRI AT = 2% FIVC UUO & H6fT L7 5.
ob/ob =7 ZDfE R LFIEEIZ, dbldb =7 AT I TR [
ERA RISz, L EORRLIY LT T
/Ob-Rb 2723 FRAME TAYE P 35 Ot R | L 227 e &
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Real-time PCR

MCP-1 F4/80 COL1A1
= g = ° we S
954 254 254
2>3 * AY || 253 s | |2 >3
< @
S£2 / SE2 S£2 -
T35 1 351 s 1 *
Es Es o Es

0 3 7 14 0 7 14 0 3 7 14

days days days
day 7 day 14 day 14
2% 5 we 5 P
Q5 4 # o c 4 @S 4
8>3 Y llgas £ s>31 @+ s
SE2 <82 <82
= = = Z =

co 4 rs 1 o1
Es 0 Es o ESo

M-CSF RANTES CCR2 CDe68 Fibronectin TGF- 8

o wr #*P < 0.05, **P < 0.01 vs. WT at each time point

A ob/ob

n=4-8

Fig. 3. Time course of renal mMRNA expression in ob/ob and WT mice
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F4/80 staining

X200

Days after UUO

Fig. 4. Renal macrophage infiltration in ob/ob and WT mice

Masson’s Trichrome (Day 14)
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Fig. 5. Effects of leptin infusion on body weight and blood glucose
Real-time PCR (Day 7) .
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Fig. 6. Effects of leptin infusion on renal mRNA expression and fibrosis
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Fig. 7. Gross appearance and kidney weight of db/db and WT mice
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Fig. 8. Renal histology and mRNA expression in db/db and WT mice

4. =

ARFRIZED, VT F oo TP vERBT 5T AT
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FHUTEWTE oblob =7 ATRRD SRR FIX
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Janus activated kinase (JAK ) /signal transducers and
activators of transcription (STAT) &> mitogen-activated
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AR E L QO TREMED 85D,
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AR DIRLH LW B RIS ORI IC T 59583
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TERARRROENL0, KIFE#kICB N TH L7 F
RHUE I 3RO BNDLNEIDNTBIL T A BRI
M THHEE Z LI, FT2, L7 F LD Na F
WAERIZBEIL T, BN RICE T oA 1XIZE AL
Wb RUFFECTHENL LT 2% AW THERT P CH
Do
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Pathophysiological role of leptin in renal injury
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Summary

The metabolic syndrome is constellation of visceral fat obesity, impaired glucose metabolism,
atherogenic dyslipidemia, and blood pressure elevation, which all independently increase a risk of
atherosclerotic diseases. The metabolic syndrome is also a risk factor for chronic kidney diseases.
However, little is known about the molecular basis. Leptin is an important adipocytokine that acts
directly on the hypothalamus and regulates food intake and energy expenditure. Leptin is also reported to
have peripheral action as a pro-inflammatory cytokine in atherosclerosis and hepatic fibrosis models.
Here we demonstrate that leptin exerts the pro-inflammatory effects in a mouse model of
tubulointerstitial fibrosis induced by unilateral ureteral obstruction. Up-regulation of inflammatory
cytokines and chemokines and infiltration of macrophages were significantly reduced in leptin-deficient
ob/ob mice as compared with wild-type mice, thereby leading to attenuated renal fibrosis. Continuous
subcutaneous administration of leptin not only reduced body weight and blood glucose levels in ob/ob
mice comparable to wild-type mice but also canceled the renoprotective phenotype. Moreover, renal
injury induced by unilateral ureteral obstruction was significantly reduced in long-form leptin receptor
(Ob-Rb)-deficient db/db mice, suggesting the significance of the leptin/Ob-Rb pathway. These findings
indicate that leptin plays an important role in the progression of tubulointerstitial renal injury. This study
will provide a novel insight into the pathophysiological role of leptin in the relationship between the

metabolic syndrome and chronic kidney diseases.
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