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4. & RNA %5 2 3854 oiyus
(Polymerase chain reaction, PCR)
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agent (Tel-Test, Inc.,, Friendswood, TX, USA)
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b SHFTE ARkl Sz EelE RNA +=
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% optical density #& ©]&3dte] sttt
cDNA< Boehringer Mannheim c¢cDNA synthesis
kit (Boehringer Mannheim GmbH, Mannheim,
Germany)& ©]-&3lo] AZseint. SAEZHE &
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hexanucleotide primer 1 mM dNTP, 8 mM MgCl2,
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dithiothreithol, 25 U RNAse inhibitor, ZL8]3 40 U
AMV reverse transcriptase® F7F8tach o] &3
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(p27°"") RNA®l &938= cDNA, TaqGold DNA
polymerase (Applied Biosystems, Inc. Foster, CA,
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& EFES AFE, 95TAAA 9 7HEg F 45T
A 45%, 18]l 72Tl 1237F 32 cycles (GAPDH)
EE 45 cycles (p27PHE Algd & i gelE 7
2CA 72 ¥ WA= WHeR stk PCR
o] ¥ ¥ FF¥ PCR &2 005 ug/mL ethi-
dium bromide”t Z3E 2% agarose geldll Al %7
953}ttt TINA image software (Raytest, Str-
aubenhardt, Germany)Z °©]-§3led O.D.3t& A3}
o, 7t 48 24 sl el p27" mRNAS ¥
d HEE GAPDH mRNAS w3 HE= nAgs)

5. CHl x= 91 Western blot 24

7+ 9 Wl ZAEE sodium dodecyl sulfate
(SDS) sample buffer (2% SDS, 10 mM Tris-HCI,
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(Bio—Rad Laboratories, Inc., Hercules, CA, USA)
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o] g3l W7 Ess AT AV E F geldl @
< semidry blotting 71A1E ¢]-&3te] Hybond-ECL
nitrocellulose membrane (Amersham Life Science,
Inc, Arlington Heights, IL, USA)°l o]d3}dv,
Membranes 2-2ol4 1A]Zt &<t blocking buffer
A (Ix PBS, 0.1% Tween-20, 12|31 8% nonfat
mill) 2 AA T F p27 P p1P p57 ms g -
actin ¥ 1% &A (Santa Cruz Biotechnology,
Inc., Santa Cruz, CA, USA)Z 4TNA d5=%F 5ot
W3- AT Membranes 1xPBS9F 0.1% Tween—-20
2 15%3F 18], 527 23] A A% F 1:10,0002.% 3]

Laemmli
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Fig. 1. Cellular hypertrophy expressed as protein/cell numbers in
podocytes exposed to normal glucose (56 mM, NG), NG+
mannitol (M, 244 mM), NG +angiotensin II (AII, 10 'M), high
glucose (30 mM, HG), and HG +angiotensin II receptor blocker
(ARB) (L-158, 809, 10 °M). The ratios of protein/cell number
were increased by 1.5-fold in podocytes exposed to HG or
AIl and the increment in the ratio of protein/cell number
induced by HG was significantly inhibited with ARB treatment
by 70% (N=5 in each group).

"p<0.05 vs. NG,

7days
NG HG
p27K\DW
(282 bp) )—
NG All
GAPDH _
A

p27Kel/GAPDH p274P1/GAPDH p27%""/GAPDH

Tp<0.05 vs. HG
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100 H .
0]
2007 g Ally
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HG HG+ARB
W
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Fig. 2. (A) A representative RT-PCR electrophoresis for p27Kip ! and
GAPDH mRNA of podocytes (N=6 in each group). (B) Values

are the intensities of densitometric readings

of p27""" mRNA

corrected for GAPDH mRNA. The p27°"'/GAPDH mRNA
ratios of podocytes exposed to high glucose (30 mM, HG) or
angiotensin II (AII, 10 'M) were significantly higher than that
of normal glucose (56 mM, NG). Angiotensin II receptor
blocker (ARB, L-158, 809, 10°M) significantly ameliorated the
HG-induced p27""" mRNA expression by 75%.

" p<0.05 vs. NG,

1% horseradish peroxidase-linked anti-mouse IgG

7b &8 buffer Aol 1A% &< WA o

3ience, Inc.)& °l&3ted 7HA ettt Signals
TINA image software® ©]&3ld OD.3S =4
3 AT,

T p<0.05 vs. HG

EFQA (SEM)E AT
SPSS ¥/ Zzay =
(SPSS, Inc., Chicago, IL, USA)S o]&3dc}t. 23
£2 Mann-Whitney U #HA ey Kruskal-Wallis

2 Jo
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2. NEELZOZ XS5t HIY SM|IZM
cyclin-dependent kinase inhibitor

EHO| XS W

AEEFoZ 7ATF A= EA| oA p27K““
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3l
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A
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é | §
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EO_ 50 %
H D I I
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Fig. 3. (A) A representative Western blot of p27°"" in podocytes

(N=4 in each group). (B) Values are the
densitometric readings of p27

glucose (56 mM, NG),

intensities of
protem Compared to normal
the p27k‘ protein expression was

Kipl

significantly increased in podocytes exposed to high glucose (30
mM, HG) or angiotensin II (AII, 10 M) Angiotensin 11

receptor blocker (ARB,

nificantly inhibited the increase in pZ2.

L-158, 809, 10] M) treatment sig-
protein expression

induced_by HG. The mannitol (M, 244 mM) had no effect on

the p27™™”
" p<0.05 vs. NG,

protem expression in podocytes
P<005 vs. NG+AII,

p<0.05 vs. HG
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s2100 [
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S
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O
= D
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NG NG+M NG+ARB  NG+AIl HG HG+ARB

Cipl

3
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. 4. A representative Western blot of p2l in podocytes exposed
to normal glucose (56 mM, NG), high glucose (30 mM, HG),
or anglotensm H (AIl, 10°M). There were no significant
changes in pZ] protem expression among the groups (N=4 in
each group).

NG NG+M NG+ARB NG+AIl HG HG+ARB
p57K\D2 -

B—actin

150

100 |

(% control)

(oAl
o
T

p57KiP2 protein expression
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. 5. A representative Western blot of p57[“”“7 in podocytes ex-
posed to normal glucose (56 mM, NG), high glucose (30
mM, HG), or angiotensin. . H (AII, 10 "M). There were no
significant changes in po; protein expression among the
groups (N=4 in each group).
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= Abstract =

Angiotensin II Receptor Blocker Induced
Inhibition of Cellular Hypertrophy and
Differential Expression of
Cyclin—-dependent Kinase Inhibitors in
Cultured Podocytes Stimulated by
Long-term High Glucose

Hyeong Cheon Park, M.D., Zhong-Gao Xu, M.D.
Dong-Ryeol Ryu’, M.D., Tae-Hyun Yoo, M.D.
Dong-Sub Jung, M.D., Jin Ju Kim, M.D.
Seung Jae Kwak, M.D., Jin Ji Li, M.D.
and Shin—-Wook Kang, M.D.

Department of Internal Medicine, College of
Medicine, Yonsei University, Department of Internal
Medicine, College of Medicine, Ewha Womans
University', Seoul, Korea

Background : Hypertrophy of podocytes is ob-
served in type 2 diabetic patients. Cellular hyper-
trophy requires combined effects of various mitogen—
induced entry into the cell cycle and subsequent cell
cycle arrest at the G1/S interphase. This cell cycle
arrest is mediated by various cyclin—dependent
kinase inhibitors (CKIs). We investigated the effect
of angiotensin II receptor blocker (ARB) treatment
on podocyte hypertrophy and CKIs expression in
cultured podocytes stimulated by long—-term high
glucose.

Methods : Immortalized mouse podocytes were
cultured in media containing 5.6 mM normal glucose
(NG), 30 mM high glucose (HG), or NG+angio-
tensin I (AIL 10M) for 7 days with or without
ARB (L-158,309, 10 °M). Cellular hypertrophy was
assessed by measurement of cellular protein/cell
counts, and CKIs mRNA and protein expression
were assessed by reverse-transcription polymerase
chain reaction (RT-PCR) and Western blot, respec-
tively.

Results : Cellular hypertrophy was induced in
podocytes exposed to HG or AIl compared to NG
cells and this HG-induced cellular hypertrophy was
inhibited with ARB treatment by 70% (p<0.05). In
addition, there were 15-fold and 2.0 fold increases
in 1)27Ki"1 mRNA and protein expression, respec-
tively, in HG-stimulated podocytes compared to NG—
treated cells (p<0.05). ;)27}(lp ! mRNA and protein
expression were also increased in cultured podocytes
stimulated by AIl by 156% and 199%, respectively
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(p<0.05). ARB treatment ameliorated HG-induced in-
crease in 1)27Kipl mRNA by 75% and protein ex-
pression by 70% (p<0.05). In contrast, there were no
significant changes in p21“"" and p57°™ protein ex-
pression in cultured podocytes exposed to HG or
AIL

Conclusion : High glucose induced significant
cellular hypertrophy and increased p27Kipl mRNA
and protein expression in cultured mouse podocytes,
and these changes were effectively inhibited by ARB
treatment. (Korean ] Nephrol 2006;25(5):695-704)

Key Words : Podocyte, ;)27Kip ], High glucose, An-
giotensin II receptor blocker
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