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A low-protein diet(LPD) has been prescribed to alleviate uremic symptoms, and to delay the
aggravation of chronic renal failure (CRF). However, it has been suggested that LPD treatment causes
malnutrition and attenuation of muscle power. On the other hand, it also has been suggested that
appropriate long-term exercise training (EX) may lead to improvement of the physical fitness and quality
of 1ife(QOL) in patients with CRF. However, there is no definitive conclusion as to whether EX has any
renal protective effect or not.
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We assessed the effects of combination therapy with LPD and EX. We also assessed the effects of a
combination of these therapies and the angiotensin II receptor antagonist, olmesartan (OLS).

Male Wistar-Kyoto rats that were five-sixth-nephrectomized were divided into 6 groups; 1)
normal-protein diet(NPD) ; 2) NPD and EX with treadmill running (1 h/day, 5 days/week for 12
weeks) (NPD+EX) ; 3) LPD; 4) LPD+EX ; 5) LPD+EX with OLS(10 mg/kg/day for 12
weeks) (LPD+EX+OLS) ; and 6) Sham-operated (S).

Systolic blood pressure (SBP) in the NPD+EX, LPD+EX, LPD+EX+OLS, and S groups was
significantly lower than in the NPD group. Moreover, SBP in the LPD+EX+OLS was significantly lower
than in all the other groups. LPD, LPD+EX, and LPD+EX-+OLS induced a significant decrease in UP,
Scr and BUN compared with the NPD group. UP in the LPD+EX, LPD+EX-+OLS, and S groups was
significantly lower than in the LPD group. The index of glomerular sclerosis (IGS) and relative interstitial
volume(RIV) in the NPD+EX, LPD, LPD+EX, LPD+EX+OLS, and S groups were significantly
lower than the values in the NPD group. IGS and RIV in the LPD, LPD+EX, LPD+EX+OLS, and S
groups were significantly lower than the values in the NPD+EX and LPD groups. Glomerular ED-1
positive cells in the LPD+EX, LPD+EX+OLS, and S groups was significantly fewer than in the NPD
groups.

These results indicate that LPD and EX have renoprotective effects, and suggest that the combination
therapy with LPD and EX provides greater renoprotective effects than LPD alone. Moreover simultaneous
treatment of OLS and LPD+EX provides greater antihypertensive and antiproteinuric effects than

treatment with LPD+EX.
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AEO LM 1/3 5 L Ol 1/3 25455k L CHEL 72,
VHEBICHEUY TF VT — TV TREL, EBE2E&RL T
PABE L 720 #4747 (Sham) 13 [RIE#R < W E O & O & %
Tolze 7y MZTXTRH 7 — (model-ST, I,
W) CRIA L, WA (22+12°C), WEE (55110 %) & BRI
M2 A 2 V) 2—EFWX Lz, 7y PiCi3EER
(normal protein diet : NPD) & L T ./ —% > 7 5K MR X
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WAIME (SBP), FRiEE X O 24 BEfFRE 3R (UP) % #l
E L, LPD, EX, XI5 FAIARTOFEHEE & L7z,

2. F &
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NPD #(n=9), B) NPD k& EX #fff(NPD+EX, n=
9), C) LPD#(n=13), D) LPD & EX #fH#(LPD+
EX, n=12), E) LPD & EX & olmesartan #f i #
(LPD+EX+OLS, n=10) 12453} 72, 2415 5812 NPD
THHE L OLS #58 X ' EX 21T 7% \> Sham Ff (n=10)
BNz zEF6BEIC DWW, Dk 12BEMC b 25K %
Totze F72, 2B BW, SBP, UP 2HIE L 72,
LPD {ERE Ok, BB L D 7 KR MR 7o 7 A
Y 12(F 2878 12.6 W%, Na 0.26 wkh, K 0.82 wi%, HA
BT, BE) A E L7,
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SOBEET 1 H 60431, iz s HEOHEE T, 123801
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(3,000rpm, 1543#) L, = & L& % B # & 47 &
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50 %24 L 75 %A OBELD b D % Grade 3, 75 %LA_EDWE
Db D% Graded & L7z KT, HUTOREAZ M
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STV 7% (relative interstitial volume - RIV) & L7z,

RIZ, immunoperoxidase 29 12 & % S0 21T\,
BEBR9S%TY ) —VTREE L, /877 4 »alL,
RAOT2um BEOYIF 2EHL, ATA4A N T TA(VY T~
I—7 4 Y7 AF4F, DAKO-Japan FRai&H:, 5U#6) 12
BEL72e RWT, 100%F ¥V TR T 7 4 v RRE
Lict, Mz /—Vigi@ Lz, XIZ, 0.1mol/l V) &
1% i1 48 P A 35 7K (phosphate-buffered saline : PBS) tf TR
%720 RWT, Fluorescein Isothiocyanate Isomer |
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body (ED-1, Serotec Inc., Oxford) %= —X¥ifk & L T 37°C
T 60 S3HSIG S ¥ 7z, FifAkIE PBS T 200 5L,
FRANE S 2 HIET 27012 5% Y YIME R MZ 720 Y]
FIBUZD & 200 W/ O—RFiERKIGS ®zt, YR
PBS Tyt L, K\ TIXYE % 37°C T 30 2 HKIE &
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LAY M F) i TRE LTz, Betab])r % 200 5D
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6. FRETHEAT

FEHRIZ 9N T mean£SEM TR L 7z, BW, SBP, UP O
ERMOEHOEEZDEMIE, repeated measures analy-
sis of variance(ANOVA) TFHiiL, ZEEZFEDIHE
A2 ONFHMER OB EZ DFEE % Bonferroni/Dunn test
TFHM L 7z, Scr, BUN, RIV, ;:EBkfA ED-1 B D
BHMEOEEOEEZDHEEIX one way ANOVA THEfl
L, ZREz2RDIGEIEL OVFEER OB EEZDH R
% Bonferroni/Dunn test TR L7z, 1GS DAHER D H)
DEBEZEOHEMIX Kruskal-Wallis test TR L, Z=HE %
A 12 B 3 E < D FEIER OB EZE O F HE %~ Bonfer-
roni/Dunn test THHli L 7z, p<0.05 % & - THEFZFEMIIZ
BEOERL Uz, #ataf&icid SPSS ver. 11.5J(SPSS
Japan Inc., ) % w7z,

AWHFRD 70 s 2 —VIZERFEAEHEFAINITE BT 2 EEE
B OBEOBEICH -7 bDTH Y, HILKERFPEE
FRMAREY FEBRER = OARZG T2,

tetrahydrochloride
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RO NPT,

12 AR O EERIARIC B 1 5 BW OZ{b% Fig. 1 IZRT,
2FEO BW SRR ML 72, S B RO BW IC I3 %E
BRI 2@ L CEEEZ2ROL»o e, FEOBINERIC
BOTHHHICAERERZRE 2RO o7,
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Fig. 1. Body weight (BW) over the 12-week treatment

in the Sham(A), NPD (normal protein diet) (O),
LPD (low protein diet) (O), NPD+EX (normal pro-
tein diet and exercise) (M), LPD+EX (low protein
diet and exercise) (®), and LPD+EX+OLS (low
protein diet and exercise and olmesartan) (A)
groups

Values are means*+SEM.

HGEIC 1 20482 mmHg ICEE L 72,

— 5, NPD# 12 lb#& L T NPD+EX#, LPD+EX
#, LPD+EX-+OLSH, Sham B SBP I3HE IC{&fE %
7~ L7z (repeated measures ANOVA, p<0.05 vs. NPD+
EX ; p<0.0l vs. LPD+EX ; p<0.00l vs. LPD+EX+
OLS, Sham), %7z, LPD#® SBP ik 12 Hfiic 72> T
BFEIC AU, NPD# & LPD B0 SBP I 13 %&£ % 3
W 7% rolz, LPDREIC HE# L C LPD+EX##, LPD+
EX+OLS#, Sham# D SBP I3 B E IC{K{E %2~ L /2
(repeated measures ANOVA, p<0.05 vs. LPD+EX,
Sham ; p<0.01 vs. LPD+EX+OLS), —%, LPD &
NPD+EX# D SBPIZ IZZ R 2RO L dholz, & 72,
NPD+EX Bl L ¢ LPD+EX+OLS #, Sham # D
SBP I HEIZ{KfE %7~ L 7z (repeated measures ANOVA,
p<0.05 vs. Sham ; p<0.00l vs. LPD+EX-+OLS),
LPD+EX+OLS #® SBP i3 X T OB D L T
b KA % 7~ L 7z (repeated measures ANOVA, p<0.01 vs.
LPD, p<0.001 vs. NPD, LPD+EX),

125BRC b 72 2 UP O REEFNZ (L %2 Fig. 312 mR 7,
NPD #, NPD-+EX #®D UP i3 12 8MIc bz - T#n%
By 7o —7H, NPDH#IC i L € LPD B, LPD+EX
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Fig.2. Sequential for systolic blood pressure (SBP) in the
Sham (A), NPD (normal protein diet) (0), LPD (low pro-
tein diet) (O), NPD+EX (normal protein diet and exer-
cise) (W), LPD+EX (low protein diet and exercise) (@),
and LPD+EX+OLS (low protein diet and exercise and
olmesartan) (A)groups

Values are expressed as means£SEM. *p<0.0l vs. NPD, %p<

0.001 vs. NPD, *p<0.05 vs. LPD, "p<0.01 vs. LPD, ']p<0.001 vs.

NPD+EX, *p<0.00! vs. LPD+EX

#, LPD+EX-+OLS#, Sham B0 UP I3HE I EfE %
7x L 7z (repeated measures ANOVA, p<0.05 vs. LPD ; p<
0.0001 vs. LPD+EX, LPD+EX+OLS, Sham), %7z,
NPD+EX i lh#k L T LPD #, LPD+EX#, LPD+
EX+OLS#, ShamBE D UPIZ B R ICEKME 2w L 72
(repeated measures ANOVA, p<0.05 vs. LPD ; p<0.01 vs.
LPD+EX, LPD+EX-+OLS, Sham), & %12, LPD #fiC
i L ¢ LPD+EX+OLS #, Sham # D UP 3R IC(E
f %7~ L7z (repeated measures ANOVA, p<0.0001),
LPD+EX #, LPD+EX+OLS#, Sham # @ UP IZ X

BRERZED LR, T,

HEED Ser DFER % Fig. 4a 1R T, £ 6FD Ser i FH
EEZHOTz (one way ANOVA, p<0.001), NPD #fiztt
# L CLPD#, LPD+EX#, LPD+EX+OLS #,
Sham £ Scr 13 5 & 12 {&{E % 7} L 7z (Bonferroni/Dunn
test, p<0.01 vs. LPD, LPD+EX, LPD+EX+OLS ; p<
0.001 vs. Sham), LPD#, LPD+EX#, LPD+EX+
OLS #, Sham #{D Scr I IFAELRERERD LM o7,

£ HED BUN O #5 8 % Fig. 4b 12 7R §, 4 6 D BUN
WCHEEEZ#® Tz (one way ANOVA, p<0.01), NPD #f
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Fig.3. Urinary excretion of protein(UP) values in the
Sham (A), NPD (normal protein diet) (0), LPD (low
protein diet) (O), NPD+EX (normal protein diet and
exercise) (H), LPD+EX (low protein diet and exercise)
(@), and LPD+EX+OLS (low protein diet and exer-
cise and olmesartan) (A)groups

Values are expressed as means = SEM. *p<0.05 vs. NPD, **p<

0.0l vs. NPD, $p<0.000! vs. NPD, ®p<0.0! vs. LPD, 'p< 0.0l

vs. NPD +EX

WH L THO T X TO#O BUN IZAREICEEEZ R L7z
(Bonferroni/Dunn test, p<0.01), & &2, NPD+EX #
Wik U ¢ LPD ¥, LPD+EX ¥, LPD+EX-+OLS #
@ BUN 13 F & IC{KfE %# 7~ LU 7z (Bonferroni/Dunn test, p<
0.05), LPD+EX #, LPD+EX+OLS#, Sham #f ©
BUN CI3EEGEREZRO B P> T2,

NPD RO EGFBAHBUC 3 IR, 2 HEHR O ARBRAEEE LB
S OREHEIMA R 2507z, KHEO IGS % Fig. 51277,
4 6 FED IGS ICHEZE 27 » 7z (Kruskal-Wallistest, p<
0.001), NPD FEIZLEE L THED TR TOFEED IGS 3 EE
\ZAKAiE % 7< L 7z (Bonferroni/Dunn test, p<0.05 vs. NPD+
EX ; p<0.001 vs. LPD, LPD+EX, LPD+EX-+OLS,
Sham), % 7z, NPD+EX# 2 L& L € LPD+EX B,
LPD+EX+OLS #, Sham # 0 IGS X HEICEfEER L
7z (Bonferroni/Dunn test, p<0.01 vs. LPD ; p<0.001 vs.
LPD+EX, LPD+EX-+OLS, Sham), & 512, LPD #fiZ
tH#g U € LPD+EX #, LPD+EX+OLSH#, Sham # 0
IGS XA E I KfiE %2 7% L 7z (Bonferroni/Dunn test, p<0.01
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Fig.4a. Serum creatinine (Scr) in the Sham, NPD

(normal protein diet), NPD+EX (normal protein
diet and exercise), LPD (low protein diet), LPD+
EX (low protein diet and exercise), and LPD+
EX+OLS (low protein diet and exercise and ol-
mesartan) groups at 12 weeks
Values are expressed as means*SEM. *p<0.05 vs. NPD,
*#p<0.001 vs. NPD, *p<0.01 vs. LPD, 'p<0.01 vs. NPD +
EX, *p<0.05 vs. LPD+EX, "p<0.05 vs. LPD+EX+0LS
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Fig. 4b. Blood urea nitrogen(BUN) in the Sham,
NPD (normal protein diet), LPD(low protein
diet), NPD+EX (normal protein diet and exer-
cise), LPD+EX (low protein diet and exercise),
and LPD+EX+OLS (low protein diet and exer-
cise and olmesartan) groups at 12 weeks

Values are expressed as means = SEM. *p<0.0001I vs. NPD,

*p<0.0l vs. LPD, 'p<0.0l vs. NPD+EX, *p<0.0! vs.

LPD+EX, "p<0.05 vs. LPD+EX+0LS

vs. LPD+EX ; p<0.001 vs. LPD+EX+OLS, Sham),
LPD+EX #, LPD+EX+OLS#, Sham @ IGS 1 i
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Fig.5. Index of glomerular sclerosis (IGS) of the renal

cortex in the Sham, NPD (normal protein diet), LPD
(low protein diet), NPD+EX (normal protein diet
and exercise), LPD+EX (low protein diet and exer-
cise), and LPD+EX+OLS(low protein diet and
exercise and olmesartan) groups at 12 weeks
Values are expressed as means=*SEM. *p<0.05, $p<0.00I
vs. NPD, *p< 0.0l vs. LPD, "p<0.000! vs. LPD, *p<0.01 vs.
NPD+EX, 'p<0.00! vs. NPD+EX.

BEREREZRD DI ST,

FHED RIV % Fig. 6 107" 9, FHEO RIV ICIEREE%
7z (one way ANOVA, p<0.001), NPD Efic i L €
LD X TOFED RIV IZHFICE(E 2 7R L 7z (Bonfer-
roni/Dunn test, p<0.0001), %7z, NPD+EX izt L
T LPD#, LPD+EX#, LPD+EX+OLS#, Sham
#EO RIV 13 B ICE{E % 7~ L 7z (Bonferroni/Dunn  test,
p<0.0001), & 52, LPD Efic ik L ¢ LPD+EX B,
LPD+EX+OLS #, Sham #® RIV 3 EEICEEEZ R L
7z (Bonferroni/Dunn test, p<0.001 vs. LPD+EX ; p<
0.0001 vs. LPD+EX-+OLS, Sham), LPD-+EX #ic ki
L T LPD+EX+OLS #, Sham # ® RIV |36 &I KB
%7 L7z (Bonferroni/Dunn test, p<0.01 vs. LPD+EX+
OLS ; p<0.0001 vs. Sham), LPD-+EX-+OLS #iz ki L
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Fig. 6. Relative interstitial volume (RIV) of the renal cortex

in the Sham, NPD (normal protein diet), NPD+EX (nor-
mal protein diet and exercise), LPD (low protein diet),
LPD+EX (low protein diet and exercise), and LPD+
EX+OLS (low protein diet and exercise and olmesartan)
groups at 12 weeks
Values are expressed as the means = SEM. **p<0.0001 vs. NPD,
'p<0.0001 vs. NPD+EX, *p<0.001l, *p<0.000! vs. LPD, "p<
0.01, 5p<0.000! vs. LPD+EX
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Fig.7. Glomerular infiltration of the macrophage of
the real cortex. NPD (normal protein diet), LPD
(low protein diet), NPD+EX (normal protein diet
and exercise), LPD+EX(low protein diet and
exercise), LPD+EX+OLS (low protein diet and
exercise and olmesartan) groups at 12 weeks
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**p<0.0l vs. NPD, ***p<0.00! vs. NPD

J2EBREFERAEE TSI ENTRBRE N, F T2,
NPD+EX #Tlx NPD #12 Hufg L T IGS, RIV 2MEfE %
ALzl s, EX ZHEMTEREFRAEET L
R E NIz, X512, LPDHEX B T3 LPD BRIz Ehig L
TIGS & RIVMEfEZERL, %7z, NPD+EX #ZHK
L C LPD+EX #® UP, BUN, IGS, RIV 2MEfE %2R L 72
Z 5, LPD & EX OfFHIC X 2 BIREZNF O HEEIE
RAMBTRE S Nz, 51T, LPD+HEX ~® OLS OHEfH IZ
LPD+EX #ickbig L T UP 234 & ¥, Scr, BUN %%
BIE e IMERET I ¥, AIFFETIE, Sham
L LPD+EX+OLS E£D UP, Scr, BUN, IGS, ED-1 i
Ml c BB 2R 2RO RM o1z, 2D X, K5
T L 72EE B L OMERA LB E T VICRES NS H
b LN, LPD+EX+OLS 12 X D Sham EED L~V
WWENMREINTZ 2R EE 5,

BB EEYE T VBT 5 LPD OFR BT 24
HE13D %03, Schiller 522 1%, 5/6 B i Sprague-Dawley
T MZ6%FETNE24%Y > BEE 2T THEMEBEZL
o2, 6%5 N7 BEEOREREEEL & D BRET
Holz LHEL T D, AFFLICB W TY, 5/6 Bk
WKY 7w MIZLPD £ 72 Z NPD 25 2 T 12:H 2 b



Pek KT i3 %4 11

7o o THEMET U723, [FRRICIEIR Y > 7 $lfRIC L 2 &
REFRSBIZE I NIz, LPDIC L 2 2D X 5 R BRER)
ROBFICOWTIE, FRME « RERIET 4 — Foyy 7 H
AL CEEMAMBIIROIGHE,? A U, SREREE M A2 TE
ENDIERECTLVBEVRESNLIRELESF 2 51T
W52,

AWZETIE, R EGHEN I183%THS7 v M
AR 2 B S BB L T, 2hE 0D vy
N7 BERROER 2 BINS I GEORR ERE L
Teo F VRV EEHRE 12.6 %OFIRNC X 2 BEEFEEH
7% B RNC & 2 BHSEEREE O W e BIRHINCIT £ L WLahE
BRI 200, £, ENOBACEDREDSY vy
BHIRICAYS T 2 D2 DWW TIZS B O SR e
Th 3,

—7%, LPD D7 XV v b biEfiE T3, Castaneda
52 0%, EliZMC 045 g/kg £7213 092 ¢g/kg D F %
7EEHEORSZ O AMEBIE ¥, BB LU TKROH
Sz LIz 25, 092 g/kg BEICIGEE L C 0.45 g/kg B
DZNIFET LT Wiz, £72, Cupisti 59 3 LPD #&EE%
ol BE TR EMOBIMET T2 2 £ 2HEL Tw
%, 2517, LPD I &V TR OFEES T 5 ik b
REENTWDEY, $4bb, LPDIZ & 2 EBEEHRRE,
FKEREOETIIHREED S 720 HifkiEL R S ¢,
DWW TIEERE TS, R L TQOL 2% 5
AREMED D B Z E DRI E N TV B,

Kouidi 529 1%, IM¥KZENTEH AT, BE#E L)LV T
RA—=F—, YVaFXrr, KKEZTF—LAR=Y% |
iz 3 |l SEE T 90 3 25 6 2 ARlic b7z - TiT -
Je & 2%, KERIYSHR, O ZEHEP AR R, HoAEE)
PR S 9 5 2 L 2 BIZ L7z, Parsons 527 1%, I
WENTEE LS 1 HEIC 3 BOMHEE TR 8B bz 2 BiE
Hr NI XA—F— 12X 5@ E2IT, QOL EEL 72 2
ERHHELTWS, PLEX D, EXIZIE LPD T X %,
BEHBEIVCQOLIZBIFLT AV v M BT 25HE»NbH
ZAREMEDRIB S LS,

EX BB RIZTHEICET 2HE T, S/6BMET
VT b EBAVTRE SR, UP O RERIETE LR ZS
DB BHEZ I N T W B3, %7z, Bergamschi 57 1%
EX I & 2 RKEBIMEDBIREBE LTz, DI LK
WHRTHWZ5/6 B WKY 2y M icb b TixE s &7
i, EXIC XD BowmtHEIRS IR L, SREEREIE
BRRIESEL IR I VEPRES NI O D Ltk

208

AWIFEIZ BV TIE LPD B & NPD B SBP 125 %30
Wi holz, O EMS, LPDIC & 2 BEE#EEHD—
#1%, non-hemodynamic ZHEFFIC X 2D TH B L# 2
5N b, 7z, LPD & EX DBREEHD X H =X L0
B> TWBAREMDS S 2 728, W OB I X 2 M0
BEBRESMESPHECE I EFIOND, T bbb,
LPD X MFEFHRF I OBF TIREH 2D S & B RER)
REFHL, EX ZMEKFEEOBF CREQIFKEMEC
BRENR 2 FIET 2 REEDF 2 o D,

B SE T, v bE2HWTLPD & EX OfFHIC &
2 BLRESNR 2 MET U 7e B AR Lishc i e s i tn
v, BEREE TIX LPD & EX OFFRRIR 2B 2
M H S, Castaneda 5 1%, B HEHE [ & 12 0.6 g/kg/
day D% >3 7 IR B 2B S ¥, #BaRC L 5 1 - T
Hhv—=27% 128ffTo e 25, BRSO
5, BRI RRE ) O, GFR ONE8g L i,

ARB (3, ACE BHEZE L FIRRIC M TERERIR 2R3
BRAENEIRE SN ST w3, SEMV OLS & Hijh
FEE T, 5/6 B kR spontaneously hypertensive rat(SHR)
IZBWT UP 2 &4, SREREHECHIGIMER, R
WHIER 2R L 121519,

EX & ARB Off B3 2 #&E 134 %028, Kohzuki
52 |3 5/6 Bk SHR 2 W CHET Lz, 205, #f
Iz XD UP A RNR & RERABECIEEIRRNR, I R4
HlHSEE L 72,

LPD & ARB O ffFZIHRIZBI L TlX Peters &30 23RS
LTwa, FENY Thy-1 fifkzH 5 L72SD 7y + %=
AW TBOREROEIT- /R, 6 HFOZF 7 7V v
F/zixuY vy > L LPD O, BMERIC X 5%
Bk TGF-p FBIHIFIZNF B L O UP A SR % 35 L
7o $7xbH, LPD L ARBIZZh Zh Bk 2 T
TGF-g OFFEZFTH S 2 RSN RE SN HETH
%,

Z 5, ARBHLJE 1, EX & ARB O ff A ¥ i,
LPD & ARB Off I#EDRRICBE 3 2 B %, Fhise
f, IS5k, FMEE R ENRPIE L B> TWw AT
0, HICAFROEME L KT 2 Z L3 TE RV,
THORMRETHONTEEEXRT 28D ThHL EH 2
5N %,

AWFE T, LPD, EX, ARB OBEHIC & 2 BR#ER)E
2D W TSRERIEA ED-1 FEIMfa 8 2 585 & L TRGT L
77o DX S7 EX, LPD, ARB ffH O BN ICB L
THRIEREH (T > TRET L2 BIE IS, S RIOBHELAIMC X



12 &y >or g, iEW), FEYIGEH O BRI

WG I N TR v, KEHE» 5 1%, LPD+EX, LPD+
EX+OLS 2REkAN~ 7 07 7 —VRBEZIIH Lz 2 &
»6, BREMRO—IBIRIKEN~ 7 07 7 — VR
FISHRIZ X 2 b D TH BRI R S iz,

B SI28 W T, LPD, EX, ARB OBffHIC & % B3
R DOMFRIEF OMFFIC OV TIZIH S L TIE v, DT
DHEEMEFH 2 5, T4bb, LPD B O AMENIK %
PR S, EX 3 HIAHEIIR 2 758 & €19, S 512 ARB
BEHEHBIRZIEESE 2 DA% 57, TGF-B 12T %
TERZIZC» T % Ang TOERZ b IHIT 20, Lz
75T, LPD, EX, ARB%2ffHT 252 LickV, AL
L UEHAIEIIROEE 3R L, ZhZhoEMEEO
AICH U T & D RIRANR AR BHIINE £ 2 BT S+,
S 512 Ang IMEAH OHIHIZNER £ fHER - T & D sV ELRE
SRR DO THRMENF Z 5D, LPDHEX B LU
OLS 3\ 7 % B P T4 EkE M ED-1 FELMila #0c e &
ERIZL e DEPICOWTIE, SHROFEMN LRI BLET

%%O
. |

5/6 BRIBEMEBARLET VI Y PIZBWT, LPD &
EX ZHIMCBRENREE T L I ENRBI N, &5
2, LPD & EX OFfHIC & 2 BRERR OB RIR 7R
B X iz, Bz, LPD+EX ~® OLS & ff 1k UP &4
ZhE, [FEREIRIRIR 2 L, o, BREREOTEET
» % Scr, BUN 2B X 4 5 Z L 2 { BHEBLR 4T TV
Z v b OEME %28 S ¥,

el

ARG O — L CE R e B LB 5B QREERS !
16300179 12 & - CTHIEk & 7z,

X #k

1. Zarazaga A, Garcia-De-Lorenzo L, Garcia-Luna PP, et al.
Nutritional support in chronic renal failure : systematic
review. Clin Nutr 2001 ; 20(4) : 291-299.

2. Fouque D, Wang P, Laville M, et al. Low protein diets
delay end-stage renal disease in non-diabetic adults with
chronic renal failure. Nephrol Dial Transplant 2000 ; 15
(12) : 1986-1992.

3. Castaneda C, Gordon PL, Uhlin KL, et al. Resistance
training to counteract the catabolism of a low-protein diet
in patients with chronic renal insufficiency. A randomized,
controlled trial. Ann Intern Med 2001 ; 135(11) : 965-976.

4. Kouidi E, Albani M, Natsis K, et al. The effects of exercise

12.

13.

14,

15,

19.

training on muscle atrophy in haemodialysis patients.
Nephrol Dial Transplant 1998 ; 13(3) : 685-699.

Cupisti A, Licitra R, Chisari C, et al. Skeletal muscle and
nutritional assessment in chronic renal failure patients on a
protein-restricted diet. J Intern Med 2004 ; 255(1) : 115~
124.

Castaneda C, Grossi L, Dwyer J. Potential benefits of
resistance exercise training on nutritional status in renal
failure. J Ren Nutr 1998 ; 8(1) : 2-10.

Bergamaschi CT, Boim MA, Moura LA, et al. Effects of
long-term training on the progression of chronic renal
failure in rats. Med Sci Sports Exerc 1997 ; 29 . 169-174.
Clorius JH, Mandelbaum A, Hupp T, et al. Exercise acti-
vates renal dysfunction in hypertension. Am J Hypertens
1996 ; 9(7) : 653-661.

Hunsicker LG, Adler S, Caggiula A, et al. Predictors of the
progression of renal disease in the Modification of Diet in
Renal Disease Study. Kidney Int 1997 ; 51(6) : 1908-1919.
Cao Z, Cooper ME, Wu LL, Cox AJ, et al. Blockade of the
renin-angiotensin and endothelin systems on progressive
renal injury. Hypertension 2000 ; 36(4) : 561-568.

. Taal MW, Chertow GM, Rennke HG, et al. Mechanisms

underlying renoprotection during renin-angiotensin system
blockade. Am J Physiol Renal Physiol 2001 ; 280(2) :
F343-355.

Ots M, Mackenzie HS, Troy JL, et al. Effects of combination
therapy with enalapril and losartan on the rate of progres-
sion of renal injury in rats with 5/6 renal mass ablation. J
Am Soc Nephrol 1998 ; 9(2) : 224-230.

Noda M, Matsuo T, Fukuda R, et al. Effect of candesartan
cilexetil (TCV-116) in rats with chronic renal failure. Kid-
ney Int 1999 ; 56(3) : 898-909.

Cao Z, Burrell LM, Tikkanen I, et al. Vasopeptidase inhibi-
tion attenuates the progression of renal injury in subtotal
nephrectomized rats. Kidney Int 2001 ; 60(2) : 715-721.
Yoshida K, Xu HL, Kawamura T, et al. Chronic angioten-
sin-converting enzyme inhibition and angiotensin II antag-
onism in rats with chronic renal failure. J Cardiovasc
Pharmacol 2002 ; 40 : 533-542.

Xu HL, Yoshida K, Wu XM, et al. Effects of CS-866, an
angiotensin II receptor antagonist, in 5/6 nephrectomized
spontaneously hypertensive rats. Jpn J Nephrol 2001 ; 43
(7) : 580-588.

Borkowski KR, Quinn P. Validation of indirect systolic
blood pressure measurement in ether anaesthetised rats. J
Auton Pharmacol 1983 ; 3(3) : 157-160.

Irvine RJ, White J, Chan R. The influence of restraint on
blood pressure in the rat. J Pharmacol Toxicol Methods
1997 ; 38(3) : 157-162.

Saito T, Sumithran E, Glasgow EF, et al. The enhancement
of aminonucleoside nephrosis by the co-administration of
protamine. Kidney Int 1997 ; 32(5) : 691-699.



20.

21

22,

23,

24,

25,

Pek KT i3 %4 13

Ootaka T, Saito T, Soma J, et al. Analysis of leukocyte
surface antigen on ethanol-fixed paraffin-embedded tissue
material. J Immunol Methods 1990 ; 131 © 183-193.

. Griffin KA, Picken MM, Churchill M, et al. Functional and
structural correlates of glomerulosclerosis after renal mass
reduction in the rat. ] Am Soc Nephrol 2000 ; 11(3) : 497~
506.

Schiller B, Moran J. Focal glomerulosclerosis in the rem-
nant kidney model—an inflammatory disease mediated by
cytokines. Nephrol Dial Transplant 1997 ; 12(3) : 430-437.
Bankir L, Kriz W. Adaptation of the kidney to protein
intake and to urine concentrating activity . similar conse-
quences in health and CRF. Kidney Int 1995 ; 47(1) : 7-24.
Castaneda C, Charnley JM, Evans WJ, et al. Elderly women
accommodate to a low-protein diet with losses of body cell
mass, muscle function, and immune response. Am J Clin
Nutr 1995 ; 62(1) : 30-39.

Kopple JD. Pathophysiology of protein-energy wasting in
chronic renal failure. J Nutr 1999 ; 129 (1S Suppl) : 247S-
251 S.

26.

27.

28,

29.

30.

Kouidi E, Albani M, Natsis K, et al. The effects of exercise
training on muscle atrophy in haemodialysis patients.
Nephrol Dial Transplant 1998 ; 13(3) : 685-699.

Parsons TL, Toffelmire EB, King-VanVlack CE. The effect
of an exercise program during hemodialysis on dialysis
efficacy, blood pressure and quality of life in end-stage renal
disease (ESRD) patients. Clin Nephrol 2004 ; 61(4) : 261~
274.

Wu XM, Kohzuki M, Kamimoto M, et al. Effects of chronic
exercise on renal function in 5/6 nephrectomized spontane-
ously hypertensive rats(SHR). Jpn J Nephrol 1999 ; 41
(2) :35-42.

Kohzuki M, Kamimoto M, Wu XM, et al. Renal protective
effects of chronic exercise and antihypertensive therapy in
hypertensive rats with chronic renal failure. J Hypertens
2001 ; 19(10) : 1877-1882.

Peters H, Border WA, Noble NA. Angiotensin II blockade
and low—-protein diet produce additive therapeutic effects in
experimental glomerulonephritis. Kidney Int 2000 ; 57(4) :
1493-1501.



