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PPAR-y agonist ameliorates kidney and liver disease in
an orthologous rat model of human autosomal

recessive polycystic kidney disease
Daisuke Yoshihara, Hiroki Kurahashi, Miwa Morita, Masanori Kugita, Yoshiyuki
Hiki, Harold M. Aukema, Tamio Yamaguchi, James P. Calvet, Darren P. Wallace

and Shizuko Nagao
Am J Physiol Renal Physiol 300:F465-F474, 2011. First published 8 December 2010;
doi:10.1152/ajprenal.00460.2010
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PPAR-y agonist ameliorates kidney and liver disease in an orthologous rat model
of human autosomal recessive polycystic kidney disease

Daisuke Yoshihara, Hiroki Kurahashi, Miwa Morita, Masanori Kugita, Yoshiyuki Hiki, Harold M. Aukema,
Tamio Yamaguchi, James P. Calvet, Darren P. Wallace, Shizuko Nagao

Education and Research Center of Animal Models for Human Diseases, Fujita Health University, Toyoake, Aichi, Japan

of Human

ty o
The Kidney Institute, University of Kansas Medical Centel, Kansas City, KS, USA

MB, Canada

INTRODUCTION AND AIMS
In autosomal recessive polycystic kidney disease (ARPKD), progressive enlargemem d fluid-
filled cysts is due to aberrant proliferation of tubule ial cells and fluid
secretion leading to exlenswe nephron loss and interstitial fibrosis. Congemtal hepauc fibrosis
i with biliary cy i is the most ion in ARPKD,
and can lead to liver g . Per proliferator- receptor-y
(PPAR-y), a member of the ligand-dependent nuclear receptor superfamily, is expressed in a
variety of tissues, including the kidneys and liver, and plays important roles in cell proliferation,
fibrosis and inflammation. In the current study, we determined that pioglitazone (PIO), a
PPAR-y agonist, decreases polycystic kidney and liver disease progression in the PCK
rat, an orthologous model of human ARPKD.

Method

PCK rat:
Pioglitazone (PIO)
bith 4 weeks 10 mg/Kg/day 20 weeks Onhologms model of humap ARPKD!
; kidney and liver disease
Pioglitazone(PIO) Kidney weight (% of body weight)

Renal cystic area SUN

Liver weight (% of body weight)

Liver cystic area Fibrotic index

Blood sugar Serum AST -

Total bilirubin levels ‘ ’ 4

: PPAR-y agonist
(well-known rdes and effects)
glucose homeostasis
anti-proliferative effect
anti-fibrotic effect

Results in the kidney
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Daily treatment with 10 mg/kg PIO for 16 weeks decreased kidney weight (%KB), renal
cystic area, SUN and the number of Ki67-, pPERK1/2- and pSé-positive cells in the kidney.

2.

Ki67 ERK S6 TGF-B
Ki67 positive cells (%)
9 5

Results in the Liver
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CONT
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Cystic Area Fibrotic Index
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PERK/ERK ratio

PlO-treatment decreased liver weight (%LB), liver cystic area, fibrotic index, and the
number of Ki67-, pERK1/2-, pERKS- and TGF-B-positive cells in the liver.

Blood sugar levels, serum AST, total bilirubin levels and the number of pS6 of gender-matched
PCK and +/+ rats did not differ at 20 weeks of age and was unaffected by treatment with PIO.

CONCLUSIONS

The PPAR-y agonist PIO kidney di with/
inhibition of the ERK and mTOR ys, and y liver in
association with inhibition of the ERK and TGF-S signaling pathways in PCK rats, an
orthologous model of human ARPKD. These data support the use of PPAR-y agonists!

polycy

as agents for the treatment of polycystic kidney and liver disease in ARPKD

Body weight, food and water intake, fibrotic index and the number of TGF-B of g
PCK and +/+ rats did not differ at 20 weeks of age and was by

with PIO.
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Global gene expression profiling in early-stage polycystic kidney disease in the Han:SPRD Cy rat identifies a role for RXR signaling.

Masanori Kugita*, Kazuhiro NishiP, Daisuke Yoshihara®, Miwa Morita®, Tamio Yamaguchi®, Darren P. Wallace®, James P. Calvet’, Hiroki Kurahashi' and Shizuko Nagao'

'Educasen and Research Center of Animal Models for Human Dissases, *Faculty of Rehabiitation. School of Health Sclences, “Division of Molecular Genetcs. Fulia Health University, Toyoake. Alchl, Japan,

Widney Institute, University of Kansas Medical Center, Kansas City, Kansas, USA
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Global gene expression profiling in early-stage
polycystic kidney disease in the Han:SPRD Cy rat

identifies a role for RXR s1gnalm%

Masanori Kugita, Kazuhiro Nishii, Miwa Morita, Daisuke Yoshihara, Hiroe
Kowa-Sugiyama, Kouji Yamada, Tamio Yamaguchi, Darren P. Wallace, James P.
Calvet, Hiroki Kurahashi and Shizuko Nagao

Am J Physiol Renal Physiol 300:F177-F188, 2011. First published 6 October 2010
doi:10.1152/ajprenal.00470.2010
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What's Happening at the U of M » Department Specific » Faculties,
U NIVERSITY Schools & Departments » Human Ecology »

Human Nutritional Sciences

quick search Graduate Seminar Series - Human Nutritional Sciences

_Dpay  week TR Date: Tuesday, November 15, 2011

oF MANITOBA

‘ 2011 *| Time:  3:00 PM - 5:00 PM
4an e Mar Location: Room 207 Human Ecology Building
Apr May Jun
Jul Aug Sep The Department of Human Nutritional Sciences invites yvou to a talk by Dr.

Ok Moy Dec Shizuko Magao, The presentation iz entitled "Therapeutic approaches in animal
m rmodels of polycystic kidney disease: Effect of PPAR-garmma agonists on
disease progression"

Dt Magao is the Director, Education and Research Centre of Animal Models for
Hurnan Diseases and an Associate Professor in Fujita Health University

For more information, contact:
Glenda Parsons

Office Assistant

Hurnan Ecology
qparson@ms.urmanitoba. ca
Phone: (204) 474-23508

Fax: (204) 474-7592

@2002 University of Manitoba
Questions or comments?
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