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Abstract

MECHIAZEAKTHIRMETIE,

REHIBATHY TOHIEATBREERTZEEL D%, £5OKHICEIH Sadiponectinid,
TONRZIABIBERECEREIS L, TOECFERIEMN ISV TEEROARRBRRADEINTH
PPEEELEHESIERIIEN NS ND, CNETOWHRT, adiponectin

1BZRE /Y IOTIRNIVADEEEZREERTAETS &,

oL ICHRBEREBETLTVWELY, SERRZTOEBFNBENET 2, $2& /Y IOFIKRID
ADRMIATEE3BEs A SELU TW . &2 T2 - 38w & /0 IZadiponectin
1RSRETROMENS T FILTFICOVTEMNL I, SEHILL ZAMPK, Akt,

p38%E U < [p44/42MAPK, B KU SIRTHZDVWTA A/ 7OY NETHEFLEE LS, B4EH,
ATOBRVKRE/YVITIRMITAOBRICHEWNT,

WFNOSITFLNICERASHABENN BN 21z, FZT,

RICZE ROV RUTOREBEHBTTD=HI(C,

DF7ILEALPCRTHRIERNOCI NI RUTPIY—H—ORBZHFENL 2, 3BEWICHVT,
HERICHEN/YIOTINOHBEIETE,

SRAVRUTOEERX KRB ZHHTBEEIT U FX—X—TH B Peroxisome proliferator-
activated receptor gamma coactivator 1-alpha (pgc-1a)DFHBEABES A ICIETL THY),
RFCHVEEENDIBRILANLADOY—A—THBho-1 mMRNAORRF, BAS L ICTTEL TV
o SRIVRUTTOMBEORVWRBATOABVWEDICBILANLAN—HD—HFLEFLEEE
A5Nnl, Thbs, KYTATRBIEICS T Badiponectin

1BEZREOBRAOS TFIZREHN A S 120, RBBED FICEZEN HY),
BRBRENEIER_EhEEEZA SN, ESICHFEYENBTZERITTVS,

The receptors of the photon, photoreceptor cells, in the retina are the highly metabolic cells, and
the metabolic disorder would impair visual function. Adiponectin is a soluble factor which affects
systemic metabolism, and the type 1 receptor is expressed in the retina. The receptor mutation can
cause retinitis pigmentosa which is the number 3 blinding cause in Japan. We have previously
reported that electroretinogram showed impairment of visual function in the adiponectin type 1
receptor knockout mice. In the current study, we analyzed the histological changes in the retina of
the knockout mice. We found that photoreceptor apoptosis started as early as 3 week-old knockout
mice. Then we also analyzed the underlying molecular mechanism of the photoreceptor death
using 2-3 week-old knockout mice. We measured the intracellular signaling molecules that are
known to be in the downstream of adiponectin type 1 receptor; the results of the immunoblot
analyses showed that there were no differences in the levels of activated AMPK, Akt, p38 and
p44/p42 MAPKs, as well as SIRT1 between the retinal samples from wild-type and knockout mice.
We next analyzed mitochondria markers by real-time RT-PCR to find that there was a significant
reduction in mMRNA expression of pgc1-a ; it is a coactivator and regulates mitochondria biogenesis
and metabolism. Moreover, a marker of oxidative stress which is induced by metabolism, ho-1,
mRNA was increased, suggesting that upregulation of oxidative stress was induced by an
inappropriate metabolism in the retina of knockout mice. In summary, there were no changes in
known downstream signaling of adiponectin type 1 receptor, however, there was an influence on
the metabolic pathway in the retina of knockout mice. Further study to reveal the underlying
mechanism of the photoreceptor death in the knockout mice is now going on.
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Influence of Adiponectin type 1 receptor—mediated metabolic changes in visual function

1. HIREBRFROBE

HIRICHINZERATHAHRMIETIE. RELBRATHY ZOHW-AIXREEERTEEL5%. 25 DR BEIZEH1% adiponectin
. ZFD 1 BZRAIRIRICERITITLI L. ZOEGEFERIFEMBEVWTHAROKXHARRDSE 3 U THARIEEREHEFTIEE
ZFIELEND, CNETORFE T, adiponectin 1 HZEFAER/ VI T IO IRDRMAEFRBIRER TRAET 5L, AL IZ1REEE
[ZIETLTW=1=6. SEITZDHEBANERNEZT o=, T5&E/ V97 I HOADHRMIEIEIL 3 BENSEL TN, 2T 2-3
B § % F i< adiponectin 1 RZRAEATHROMBAL T F LS FIZONTEMLE, FHIELTz AMPK, Akt. p38 1 LI
p44/42MAPK, E XU SIRT1 [TDWTA L/TAYNETETLIZLEZA BER  ATABKIURE/VYIT IR IRADBIRIZENT,
WFNDUT FILICEBALIN LTG0 FTT. RIZTSFAVRY T OIREE BT T 5162, YT ILE AL PCR THRIEA DI
FaVR)7—h—OHRREBITL . 3 BEICANT. FERIZHAR /97 HRNDBEIETIZ. SFIURY T O E SO S 2 &I
FBEEEOT7IFR—R—Td 5 Peroxisome proliferator—activated receptor gamma coactivator 1-alpha (pgc—1a)MD FHEIRABFSHZ
BETLTEY., KBV ELESNDIBIEANLRDIY—H—T#HS ho-1 mRNA DFIR(L, BASMITTEL TN =, LV RY T TD
PEOBNWRENITONENEOIZEBIERN RY—Ih—NERLEZEZONT-. THDOLE. AYORXTIIBIRIZHITS
adiponectin 1 B ZRIKDEEEA DL T FILIZIXEAL AT o1=5, KEBEHES FICIXEELHY . RMREENSIERHISNI=EEZD
Nz, SHIZHDFEMEMBRZEHIT TS,

2. MIRRRAEEOBE G

The receptors of the photon, photoreceptor cells, in the retina are the highly metabolic cells, and the metabolic disorder would impair
visual function. Adiponectin is a soluble factor which affects systemic metabolism, and the type 1 receptor is expressed in the retina.
The receptor mutation can cause retinitis pigmentosa which is the number 3 blinding cause in Japan. We have previously reported
that electroretinogram showed impairment of visual function in the adiponectin type 1 receptor knockout mice. In the current study,
we analyzed the histological changes in the retina of the knockout mice. We found that photoreceptor apoptosis started as early as 3
week—old knockout mice. Then we also analyzed the underlying molecular mechanism of the photoreceptor death using 2-3 week—old
knockout mice. We measured the intracellular signaling molecules that are known to be in the downstream of adiponectin type 1
receptor; the results of the immunoblot analyses showed that there were no differences in the levels of activated AMPK, Akt, p38 and
p44/p42 MAPKs, as well as SIRT1 between the retinal samples from wild—type and knockout mice. We next analyzed mitochondria
markers by real-time RT-PCR to find that there was a significant reduction in mRNA expression of pgcl—a; it is a coactivator and
regulates mitochondria biogenesis and metabolism. Moreover, a marker of oxidative stress which is induced by metabolism, ho—1,
mRNA was increased, suggesting that upregulation of oxidative stress was induced by an inappropriate metabolism in the retina of
knockout mice. In summary, there were no changes in known downstream signaling of adiponectin type 1 receptor, however, there was
an influence on the metabolic pathway in the retina of knockout mice. Further study to reveal the underlying mechanism of the
photoreceptor death in the knockout mice is now going on.
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