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Adipokine—producing fatty tissues, composed of preadipocytes, adipocytes, and
mesenchymal stem cells, surround the kidney. To study the interaction between renal
tubular cells and adipose tissue, we cocultured adipose tissue fragments and MDCK cells.
MDCK cells in the coculture showed fine differentiation than that seen in MDCK cell
monocul ture. The adipose tissue—induced change in morphology was replicated when we added
leptin to MDCK cells cultured alone. Our study shows that adipose tissue fragments promote
the hypertrophy, polarization, and differentiation of MDCK cells by attenuating their
growth and apoptosis through opposing endocrine or paracrine effects of leptin and
adiponectin. Further, MDCK cells inhibit the regeneration of preadipocytes and
mesenchymal stem cells in adipose tissue.

A TERE
(BFEEANL 0 1)
[ERET S R & &
19 & 1, 100, 000 330, 000 1, 430, 000
20 HJE 1, 300, 000 390, 000 1, 690, 000
21 HJE 700, 000 210, 000 910, 000
wOE 3, 100, 000 930, 000 4, 030, 000
W8 - E SRR

Pt 0% - M H - SARSRERIRES: « IR
F—U— N RME LR AR TR, TR, AlaEhE - o1k



1. WHFERRAG S W OE

B3 o AR, R RIISHIIEN
BRI TWD A, Bl R TIEMER TR
HERS IS S VTR, O E LT,
JRANE ERAIR OFERE MK . £, B4
% OEEMENENZ ERRITFT D, FFRIC
VS P AR R BEAE AN U 7o 5 AT
AREICE D AlgetEn @ < . FEMmREY 227505
HIFE L7,

PSR “F N B N X 2 o JE P & B E 7 IR IR
fkCEBLNTWDlEg Ch D, EIBREH
WG IR AT 5, RENHERR T 0E k=
VX —HrEGR R & U CRRER S LT & 128,
IETIL, WRWEREE & LTRSS, &
AR ROt O M RE . 3 KL OV
B LT, IERGERRIC sk 2 A BRI E
DINT T FA VR R T A VRN
HELEZOND,

TxlTZomIZER L, HEERR B
ERRME R E DT — L =
WILIR G E#ERIT T, BIRME ERGHAL D fR
MEBRAENRESINDI I EERELE
(Shimazu K et al. Morphogenesis of MDCK
cells in a collagen gel matrix culture
under stromal adipocytes—epithelial cell
interaction. Kidney Int. 60:568-578,
2001.) . ZOfERIL, NENHIR AN RABE b
Ml ORE LA RET 2 2 & 2rd, ik
DHREZE LT EiteT v, RME EREAED
JERBF RTINS Th D . o, JRME
R OFERERIRTIAN . P AR BERE DA ~ D
JCHZIFIRETH D,

—J7. NEWARkIEZ. RCEVIBRAAERG, RiNERG
ARG, A PN BRI, FTERENMIAE (Zuk PA

et al. Multilineage cells from human
adipose tissue: implications for
cell-based therapies. Tissue Eng.

7:211-28, 2001.) 72 E DR EINTEY .,
MM A 2R 2 E I E N TR O MILFE T
RipnbtEZEZ2oNbD, 22T, Hald, A
NEIARIRE D A 70 59, BEMIAERTH 50
WARERE 2 DL RS o Bg5E, ke o
WNCHAEICET 2 IR OB 5 %, 41/l
M FRNCRT 2 2 25 L, 372
bt MR — RS LR o EERIC X
%R R o sahE, A b, AR
L&A 5, ZOBFFRICE Y JRAEFA

TBIRIZ BT DB BB IR L O MESL AN AF T &
%o

2. WMo HB

AW Cix, BRI MAE, milE AR,

MAE N B ARRE, RIREREHII /e & & F e
HHAE R & B R BRI OIR G E 2T\,
BN R A B D PR b R A O BT, A
Wb L ORRE L 2RI 5, S 51T,
BRI kD o X5 R0 2 b O
BRI T 202500 T 5,

JRANGE ERHIER (MDCK) & 7w kDR
R & OIRGEEERITB W T, JRAE LR
NZIEREME N BN D Z & AR T 5,

FEREREA & LT, Ko THETF ¥ r L& >
Ry F T R DI A L
ST 5, BT, JRHE RO - fEiE
b - BERE LI B 5 B2 IN -2 52T 5,

3. WHEDTTIE

1) #E

i) PR ERGHIIN L L C RSO R
& ERGHREE (MDCK) &2 b Bz,

i) IEMGMEAE & LT A% 1 BDWistar rat
N BEREL L 72 B T REIMRR Z & BTz,

2) BEEAT A

ORME ERz o otk

R OEEFEM (EA35 mm) (2, R L7~ I
IR ML, =29 =47 - FL
(type I collagen) 1.5 mLIZ{EBA L CTHENA
BElED (R T—7 v - PRI
Z O FICBIRME ER A B L7, =
v hm—n e LT, IRNHERE R ZIRF L 722w
aT—r v - FOEEIEY DO EICRME
REHMBRE 2 F5FE L7-, B8k A5 nl & oz
THE#ELE, (X1

QRME ER O =Rk

6N DREFEMIC, BRELL 7= Lo lENhfaRE A
FRIEIL. JRANE ERMIlEREE &bz T —
Froe N L mlIZiBALEE, 2 he—
e LT, BIRME RO 2R LT
aT—Fr s FEE O KRR ES ml
ToMz TEEFE LT,

@RS AR OmRNATS L V& R
36 B o> f A <o g U5 A e Hh sk o0 i IR 1 oD i
B D7= 012, FEERIZIRME bRk & ig G
MMk 2 DT AMNERH DT, A v



P— N FEH L ERE W, BEKT
#®ic, A — b DO ETESEEL, U
AR 7 1m sy hRRT-PCRTCOMEATIZH WS
3) BEPRAME b RCHE O HEE & Sy b O R

1~ 2 MR LK, EARAZEM LT
DOIEH % e Lz,

OH EBEARIC X % e 3L

QFERE : 7 unET A% 7 U P2 (Brdl)
D24 R FE R (2 CREAM L 72,

@7 RPFN—A: v NARNFT R
DNA (ssDNA) D5 g Yeta |2 CRiAM L 72,
OfHIREE - BRI E ML E VT,
JRAMAE bR A oo & oMt 21795,
Jafi#EE ., ME. MIRN/INRE OREDHR
% L U7,

PLEX Y BRIGRERRES S O B RS 1R
IR D HAHH « REESIZ OV TR, BT L

776
B e S

MDCKDZEAL: NENGRERR A & DIREE:# T,
HEDBEL T, MCDKAMARIZE AR & 720 |
B EEEE WA CltEE s Lz, (1X2)
7Y O AR, T 72 BMDCKO HFH 7Y
I S 7z, ssDNADER MMl S, 7R
h—v 2l ansd 2 L 2R L, (X
3)*%%%? X DRSO BLE T,
IREEERICLY | MHESCEEB O A i
nqu‘E’fto (X]4) chloride/iodine transpo
ter GRS RITEA A L Bty 1) Th B2
KU, XA NP ¥ 7 v a RS F70-1,
atypical Protein Kinase C, Cdc42dD i
1 ZTCHE L7225, PARSSPPTEND FEHLIC (TR0
ot (X5, 6)

MDCK 23 JERA#AARR (S 5 2 D BB O figHr: 1R
BEEEIT LV BN fkpreadipocyte & CD44+
/wwmw%ﬁ%%%%mﬁwb\7?4ﬁ

JFoOEAFEIN L, (K7, 8)
uiwﬁﬁﬂ%\mﬂI@%%ﬁ% PR
W bl ORI - SIS R B 2 A7 TR

<. PRANE LR OFEEMN. JEHIE OISR D
At - BEERSBMIEOHIEIIZRE S L Tnb 2
EDIRE I T,

u e

MDCK cells + ATFs.

MDCK cells alone

= =

ATFs alone MDCK cells + 3T3 fibroblasts

@ : Adipose Tissue Fragments (ATFs)

[8): MDCK cells <= : 373 fibroblasts

(1x1)
a MDCK cells alone b MDCK cells + Subcutaneous ATFs
— ) dae.
¢ MDCK cells + Perirenal ATFs d MDCK cells + 3T3 fibroblasts
e i P
| —
1 Y w & i
[ 3 = — 20 pm
; O =
(1x2)
a Brdu b ssDNA
R -

20 pm
Proliferation Apoptosis
= g
£ 50 = 50 P < 0.001
3 P<0.05 = [ —
S 40 | — 2 40
= @
£ g%
‘g 20 g 20
2 <
5 10 z 10
] o
o 0 %0
(1243)



MDCK cells alone MDCK cells + ATFs

10 ym

S
(45)
a w ©»
. g o
5= 5%
b » L ©
T B T ©
5% 5 ¥
(< =] o o
= = = =
201 PTEN
aPKC Cdc42
Par3d pendrin

b [] MDCK cells alone Bl WDCK cells + ATFs

Z0-1 aPKC Par3

54 54 a4

w w ®

] ] -

B3 g3 FE

& & &

iz 2 &2

e @ °

=] R 29 l 21

3 H s ._-
= =

%o %o 2o

PTEN Cdcdz pendrin

54 54 54
£ g, i
&2 & &3
s1 =1 a1
HIEE B ar1l_§JT
(46)
g 3 100
3 28 F=0:0 2 g0
= 1 8 =
c T 26 T E 60
= £ x5
322 £&240
E - [-%
a 22 3 20
°
< 20 i}
ATFs  MDCK ATFs  MDCK
alone cells alone cells
+ATFs + ATFs

(=7)

a ATFs. alone

oil red O

~
?*hé

20 pm
e
35
E
§F P <0.05 g_‘i P <005
<150 — 100 —
E3 agF
E 2 =T
£73 100 i
H 8w
ES 50 E i
o Eg
23 o0 E E ]
Ese ATFs  MDCK ATFs  MDCK
X alone calls alone cells
+ ATFs +ATFs

(2 '8)
5. FrpRFiRE

(WFFeFRA . WFIEo 8 e O DT e
ERN Y

UdesEamsa) G 11h)

Kazuma Udo, Shigehisa Aoki, Kazuyoshi
Uchihashi, Maki Kawasaki, Aki Matsunobu,
Yuji Tokuda, Akifumi Ootani, Shuji Toda and
Jiro Uozumi. Adipose tissue explants and
MDCK cells reciprocally regulate their
morphogenesis in coculture. Kidney Int.
2010 (in press). &IHAY

(L] Gt 2

OF@FfE  EIARIZIRME LR o
15 - BERE b2 e 5 5 51 B H AR g
i A 9008/05/30  f& [

QFABTE  RME Lo, Skic bz
DM ORE 5 96 (O] H AWRZREF
SHR4 2008/04/25 A



6. WFIERER

(1) wrefREs
fafE  THF (UOZUMI JIRO )
VR - RS - %
WM&« 30223514

(2) WFge iz
FH f&— (TODA SHUJI)
PR « [R5 - %
WF7e &% 5 : 80188755

fEm  #EyE (TOKUDA YUJT)
PR « RS - GlAT
WF9eE %5+ 90315200

(3) WFget 113
F1# FnkE (UD0 KAZUMA)
VRS« ERMETERE « KB4



