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Abstract

Renoprotective effects of Agaricus blazei fruit hot water extract (CJ-01) on the incidence and
severity of renal dysfunctions in the deoxycorticosterone acetate (DOCA) -salt treated with the hemi-
nephrectomized rats were investigated. CJ-01 (10 g/600 ml) was extracted 80°C for 1 hr and a dose of
10 /60 kg/day was taken, freely. Experimental animals (32 male Wistar rats) were divided into the
following five groups ; I. sham-operation with 1 9 NaCl, II. sham-operation with CJ-01 (for 90 days)
diluted in 1 9% NaCl, III. hemi-nephrectomy with DOCA (20 mg/kg s.c., one day/week for 70 days) and
1 9% NaCl, IV. hemi-nephrectomy with DOCA and CJ-01 (for 90 days) diluted in 1 % NaCl, V. hemi-
nephrectomy with DOCA and CJ-01 (for 49 days during the maximum hypertension was appeared)
diluted in 1 % NaCl. All animals were freely drinking a 1 % NaCl solution through the experimental
period. Afier the left kidney was removed, the marked increased in volume of urine was observed in the
DOCA-salt treated groups (III, IV, V). Particularly, these increases were significantly enhanced
compared to I and II groups after the maximum hypertension was detected. However, in the CJ-01
treated groups (IV and V), such severe hyperurination was markedly blocked whereas the severe
hypertension was not inhibited. At 90 days, the weight and size of the right-side kidney in the III group
was about two folds more than those of the I and II groups, although the consecutive treatment of CJ-
01 seen in the IV and V groups significantly inhibited the enlargement of right side kidney. Furthermore,
the abnormal values (i.e., urine protein, cholesterol, corticosterone, elc.) detected in the urine and serum
examinations of the DOCA-NaCl and hemi-nephrectomized group were significantly improved by the
treatment of CJ-01. The pathological evidences also elucidated the significant uroprotecive effects of CJ-
01 on the severe kidney diseases. These results indicated that CJ-01 might be a useful functional food
as the prophylactic and/or treatment for severe kidney dysfunctions.
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Table 1 Effects of CJ-01 treatment on biochemical changes in the blood examination of sham-operated
or hemi-nephrectomized rats with or without DOCA-NaCl treatment.

Sham/NaCl Hemi-nephrectomy/DOCA-NaCl

Con CJ Con Pre Post
TP (g/dl) 5.4+0.4 5.4%+0.2 4.0+0.5* 4.6+0.3 4.1+0.4*
AL (g/dD) 3.3+0.3 3.3+0.1 2.1+0.3* 2.6+0.3 2.2+0.5*
A/G ratio 1.5+0.1 1.6£0.1 1.1+£0.1* 1.3+0.2 1.1£0.2*
BUN (mg/dl) 20.5%1.2 21.0x£1.6 53.4+4.4* 22.8+3. 1% 29.7+2.8*%¢
Creatinin  (mg/dl) 0.7+0.1 0.7+0.2 0.710.1* 0.7+0.1 0.6+0.1
T-Cho (mg/d1) 67+13 54+6 19514 * 118+21*y¢ 132£25 *¥¢
HDL-Cho (mg/dl) 50+38 43+5 120+4 * 57+9 S 69+9 %
TG (g/dl) 23+12 61+3 58+17 37+7 37+8
GOT (1u/m 147+6 127+18 128+15 12021 146+ 16
GPT (ru/m 34+2 35+2 57+2 * 36+4 W 4619
ALP (1/n 14310 160+9 9%5+4 * 134412 3 121+£12 ¥
LDH (ru/mn 23944243 24781342 2013+159 17314516 1941265
CRP (mg/dl) 0.4+0.1 0.4+0.1 0.5+0.1 0.3%0.1 0.5%+0.1

Sham-con ; Sham rat orally administered with 19 NaCl solution only, Sham-CJ ; Shem rat orally
administered with CJ-014+1 9% NaCl solution, DOCA-con ; DOCA salt rat orally administered with 1 %
NaC(l solution only, DOCA-pre ; Treatment of CJ-01 started just after hemi-nephrectomy, DOCA-post ;
Treatment of CJ-01 started when the highest blood pressure was detected at 415t after hemi-ne-
phrectomy .

* : Significant differences from Sham-con group, *p <0.01, ¥ ; Significant differences from DOCA-con
group, v ; »<0.01.

Table II Effects of CJ-01 treatment on biochemical changes in the urine examination of sham-operated
or hemi-nephrectomized rats with or without DOCA-NaCl treatment.

Sham/NaCl Hemi-nephrectomy/DOCA-NaC(l

Con CJ Con Pre Post
UN (mg/dl 1357 +136 1961 +53 53866 * 271411 *4¢ 604 £113*
Creatinine (mg/dl) 32+2 56+2 14+3 * 8+1 * 18£3 *
Protein (g/dl) 62+4 6723 542124 * 72+13 ¢ 14217 *¥
Gravity 1.03+0.00 1.03+0.00 1.0220.00 1.02+0.00 1.03+0.00
Na (mEq/1) 264110 333+3 20615 * 210+2 * 228+16
Cl (mEq/1) 282+ 14 363+15 23220 * 234+£10 * 256+ 19
K (mEq/1) 1256+11 175+12 37+6 * 44+8 * 5110 *
Ca (mg/dD 5.6+0.3 5.1%0.5 7.4+0.6* 8.4%1.6 7.3+1.0*
Mg (mg/dl) 0.4%0.1 0.2+0.0 1.9+0.2* 1.8+0.6* 1.3%+0.1*¢
P (174D 43+2 74+1 21+4 = 21%4 = 1241 *sv

*: Significant differences from Sham-con group, *p <0.01, % ; Significant differences from DOCA -con
group, Y¢ : p<<0.0]
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Table III Inhibitory effects of CJ-01 on the abnormal levels of renin related substances induced
by the DOCA-NaCl and hemi-nephrectomy.
Sham/NaCl Hemi-nephrectomy/DOCA-NaCl
Con CJ Con Pre Post
Renin 3.1+0.7 5.2£0.8 0.2+0.0* 0.620.1%% 0.3+0.1
Aldosterone 8.3+0.3 8.6+0.7 2.8+0.3* 7.7+1.4 3¢ 7.5£1.3 %
Cortizol 3.6+0.1 3.5+0.2 1.3£0.2* 3.6+0.7 5% 2.5£0.4 ¥
Angiotensin II 545+5 935x10 15+1 * 3911 * 463 *¥

*; Significant differences from Sham-con group, *p <0.01, ¥¢; Significant differences from DOCA-con

group, v ; p<0.01.
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Fig. 1 Changes in total volume of intake after DOCA -
NaCl treatment in the sham - operated or hemi - ne-
phrectomized rat compared to either with or without CJ-
01 treatment. DOCA -pre ; Treatment of CJ-01 started just
after hemi-nephrectomy. DOCA-post ; Treatment of CJ-
01 started when the highest blood pressure was detected at
415t day after hemi-nephrectomy.

* . Significant differences from Sham-con group, *p <0.01,
v ; Significant differences from DOCA-con group, % ;
p<0.01.
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Fig. 2 Changes in total volume of urine after DOCA-NaCl
treatment in the sham-operated or hemi-nephrectomized
rat compared to either with or without CJ-01 treatment.
DOCA-pre ; Treatment of CJ-01 started just after hemi-
nephrectomy. DOCA-post ; Treatment of CJ-01 started
when the highest blood pressure was detected at 415t day
after hemi -nephrectomy.

*; Significant differences from Sham-con group, *p <0.01
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Fig. 3 Changes in blood pressure after DOCA-NaCl treat-
ment in the sham-operated or hemi-nephrectomized rat
compared to either with or without CJ-01 treatment.
DOCA-pre ; Treatment of CJ-01 started just after hemi-
nephrectomy. DOCA-post ; Treatment of CJ-01 started
when the highest blood pressure was detected at 415t day
after hemi-nephrectomy. * ; Significant differences from
Sham-con group, *p <0.01
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Fig. 4 Inhibitory effects of CJ-01 on the enlargement of
kidney induced by the DOCA-NaCl/hemi-nephrectomy.
* ; Significant differences from Sham-con group, *p <0.01,
v ; Significant differences from DOCA-con group, v ; p <
0.01.
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Fig. 5 (Photo) Pathological evidences on renal dysfunc-
tions induced by the DOCA-NaCl/hemi-nephrectomy in
the Sham-con (A), DOCA-con (B) and DOCA-pre (C)
groups (original magnification : X 20). These tissues were
dyed with hematoxylin-eosin solution.
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Table 1V Inhibitory effects of CJ-01 on the pathological changes in kidney induced by the
DOCA-NaCl and hemi-nephrectomy.

Sham/NaCl Hemi-nephrectomy/DOCA-NaCl

Con CJ Con Pre Post
1. Normal 80 79 1 1 5
II. Proliferative change 0 0 0 0 0
Il Membranal-proliferative 0 0 0 0 1

change

IV. Membraceous change 0 0 0 0 1
V. Lobullar change 0 0 34 54 71
VI. Sclerosing change 0 0 44 25* 42*

*; Significant differences from hemi-nephrectomy control, *p <0.01
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BREED ERBEINT VD ARSI B VT L
fhov =2, 7o X721, TR 2T o il
DOCA-NaCl iz & > THLAVF T 5%, s o
ik Mg CJ-0L iz L » Tl s s, L L ehsss,
CJ-01 {2 DOCA-NaCl ;i*?%@'pﬂ*e SN VS E }ﬁ 15
LTweioo, MHEE LA s 3 s

72, _/(Lb@ﬂ)xﬁkdil/—«/—'/’/ 3?7TT///-( b
DOCA-NaCl 3o I 84 Lo w5318 §
nEFz L5 (Table 11D,

Feetdnt 7o B iz DOCA 72 & v°iz NaCl % fami4 5
I X2 T, PRI F T 2 TR IR R oo BRI EE
HEA G, & sz Prmifba 2 FR SN E LT, LI
WYL ﬁ}”"’{fii@/\7 > 2, RaEtEIN - (TGF-g1
<0 extracellular matrix) O, & 5 IZIZEEERTD
ETI(Vﬂm#m%énfw "

T b, DOCA % NaCl ’Efl’l’uILf Sy

7o b ORI b AT Hﬂ‘anbﬁ; FRFOBINIE Sk
if%:tﬁ»;(ﬂﬂlmﬂﬂﬁ%~ DT i%ﬂhﬁ&ﬁ

DA THMGRGT 5 LW TH S, Lo L, Kim
T XA T 211 Type | A KGN &
extracellular matrix OS2 455 54 (TCV-
116, enalapril) % 3 ¥ DOCA-NaCl fi5— #4§H 7 -~
Pz L 72 & ZHMALSEE 2 U E 0w L DD FEE
HOGW 2 Y & e 72,

meﬁabu_¢m CTORE 7 & U EH]
Y A (Fig. 4, Fig.5), & &0z, CJ-01 oMK
SrENRT 27 &, CJ-01 o EHHERERT s M) S LB
Jrr o212 extracellular matrix OIS A E N5
ZHIIRmEN S,

FHULEEAE & B 2 SRR oM T s e A=Y I 7
(CJ-01) -FEko BT ORFIT D2 TRk %
1172,

1) ASEH 7 iz DOCA 7 &5 U8z NaCl fi4if % 4L
5 LIk - THELHERASrERI N, Ly
b, ZOWRGEIZIRMETIEERLE £ fE, PP & 2



L Ay &4 FUUARSOKANN I o

BT DLDTH -7z,

2) CJ 01 & MRAIIE A1z DOCA @56 W B sH & o
L, Lo, #5BEAEN (nFo ] mun@ 2o
T/ o 122 &P b PRI &7 b TIHHA % L AT
T AUREM: A HZ iz,

3) CJ-01 il iz £ 2 Preshems s i R R Bl I oo —
D& L TRl = B )y 7 ROEENHS L L

4) CJ-01 Bbig, A4, DRMGTdEneheds, Wb,
TIPS 98, SRERIRTY 755y PR & ORI, RS Al
THGGHE, SENTOERIGHRZ SN TH L E bl s,

#t B

AfFTE D — L R GEIEWFIE B)
(YW) 2k->ThB2hbnN2LDThb,
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