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Abstract

Inhibitory effects of Agaricus blazei fruit hot water extract (CJ-01) on the development of
hypertension in Spontaneously Hypertensive Rats (SHR) were examined. Marked hypertension occurs
in 8-week old SHR and a significant increase in hypertension is shown in 10-week old SHR. Maximum
hypertension occurs in 20-week old SHR. The development of hypertension seen in SHR was measured
by means of the Tail Cuff method and blood/urine examinations. CJj-01 (10 g/600 ml) was extracted at
80°C for 1 hr and several dosages (3 to 15 g/60 kg/day) were freely given to SHR and normotensive
(WKY) rats. Animals were divided into five groups: 1) CJ-01 untreated WKY (WKY-Con), 2) CJ-01
treated WKY from 8 th week after birth (WKY-Pre), 3) CJ-01 untreated SHR (SHR-Con), 4) CJ-01
treated SHR from 8 th week after birth (SHR-Pre), 5) CJ-01 treated SHR from 10 th week after hirth
(SHR-Post). All results obtained from WKY-Con and WKY-Pre were identical, although these data
were significantly different from those of SHR-Con. In the SHR-Pre group, dosages between 6 and 12
g/60 kg/day of CJ-01 significantly blocked the development of hypertension and improved the results
of blood and urine examinations, particularly creatinine level, A/G ratio, total cholesterol, urine
excretion and so on. Also, the SHR-Post group exhibited a significant reduction in hypertension after
40 days of treatment, although the same dosage did not effect WKY animals. Thus CJ-01 may have
prophylactic and/or therapeutic effects on hypertension and hypertensive disease.

Key words Agaricus blaze: (CJ-01), anti-hypertensive effect, dose-dependency, normotensive
Wistar Kyoto rats, prophylactic and therapeutic effects, spontaneously hypertensive rats.
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Fig. 1 Dose-dependent effects of CJ-01 on hypertension development in SHR. Each graph shows
the changes in systolic blood pressure at each week after treatment of different dosages of CJ-
01 (3 to 15 g/60 kg/day). The closed column shows a SBP of a non-treated group in SHR. The
opened column shows a SBP of each dosage of CJ-01-treated group in SHR. The SBP of
normotensive rats is around 136 mmHg and this value appears as the base line in each graph.
Each value expresses the mean+£S.EM. of five to seven experiments. * ; Significant difference

from a SBP of a non-treated SHR. *: »<0.05, **:

$<0.01, a, b: Significant difference from

a SBP of a non-treated SHR (8-week old). a: p<0.05, b: »<0.01
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Fig. 2 Prophylactic and therapeutic effects of CJ-01 on hypertension development in SHR.
Each value shows the mean=+S.E.M. of six to eight experiments. Closed symbols express the
non-treated term and the opened symbols show the treated term. 1 @ : CJ-01 administration
was started a 8-week old rat. 1 @ : CJ-01 administration was started a 10-week old rat.
* : Significant difference from a SBP of a non-treated SHR. *: p <0.05, **: p<0.01. ¢ : Non-
treated group in SHR. (/M : CJ-01 treated group in SHR after 8-week old. A/ A : CJ-01
treated group in SHR after 10-week old.. O/@ : CJ-01 treated group in WKY after 8-week

old.
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Table I Effects of CJ-01 treatment on biochemical changes in the blood examination of SHR rats.
SHR-Con SHR-Pre SHR-Post WKY-Con WKY-Pre
3g 6g 9¢g 12g 15¢g 6g 6g

WBC (10%/41)  4.2+0.3 5.2+0.6 5.7£0.6 5.8+0.3* 5.9£0.3* 6.1£0.4* 5.6x0.7* 6.1x1.7* 6.0+0.9*
T-Cho (mg/dl) 50.0£2.7 52.1+1.9 58.4+£7.7 57.8+2.4* 59.2+2.2* 54.8%4.2 57.4+6.4 57.8+£9.2 58.9+3.9*
HDL-Cho(mg/dl) 40.0+5.2 48.3%3.7 53.5+2.9* 54.0%£3.6* 52.7x£2.1* 47.3+4.2 46.0%£5.7 52.3%=4.1* 53.7%+3.8*
TG (g/dD) 45.3+4.0 44.2+4.8 42.6%6.1 42.9%x3.6 41.3+2.1 43.8+8.3 42.6+3.2 30.8+9.3* 31.3%7.5*
BUN (mg/dl) 22.0x1.4 21.3+1.8 19.6+x2.1 19.2+2.3 18.3%£1.2* 21.1£1.9 19.2+1.8 14.3£1.9* 14.6+2.0*
Creatinin (mg/dl) 0.58+0.1 0.57%£0.1 0.52%x0.0* 0.53+0.1* 0.52%+0.2* 0.55%0.2 0.52%£0.2* 0.50+0.0* 0.51+0.0*
A/G ratio 1.740.1 1.9+0.3 2.6x0.2* 2.5+0.1* 2.4x0.6 2.1£0.3 2.7+0.1* 3.0x£0.4* 2.9+0.3*
* . Significant differences from SHR-Con group, *p <0.01.
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AT TRIE 21T - 72 SHR O & m/EFEHEE Tl
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WKY o CJ-01 #% 58 (WKY-Pre) & M8 L CHstm
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G NZEE), T WKY-Con # & i L CSHE

EEMTH - 72 (Table D), mHRFEEFRME (BUN) & ERRO LN -2,
Table II Effects of CJ-01 treatment on biochemical changes in the urine examination
of SHR rats.
SHR WKY
Con Pre Post Con Pre

Volume of urine (ml/day) 7.5%0.9 17.5+2.1* 17.5+1.3* 7.5+1.1 13.941.8*%
pH 7.5 7.5 7.3 7.4 7.5
Protein - - - - -
Glycosuria - - - - -
Occult blood - - - - -
Urobilinogen - - - - -
Na (ppmy) 3057 3010 3050 3052 3011
K (ppm) 8931 9147 8869 8798 9018
Ca (ppm) 570 588 526 547 532
Cl (ppm) 5289 5287 5300 5287 5295

* . Significant differences from SHR-Con group, *p <0.01.
¥ Significant differences from WKY-Con group, *p <0.01.
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Table I Comparative effects of anti-hypertensive drugs and CJ-01 on hypertension
development in SHR

Name Dosage Period
Enalapril (ACE inhibitor) 25 mg/kg p.o. <12 weeks !
Losartan (Angiotensin I inhibitor) 15 mg/kg p.o. <12 weeks !
Nifedipine (Ca antagonist) 20 mg/kg p.o. <20 weeks ?
Hydralazine (smooth muscle relaxant) 25 mg/kg p.o. <6 weeks?
Propranolol (B-blocker) 100 mg/kg p.o. <12 weeks *
Hydrochlorothiazide (thiazide diuretics) 20 mg/kg p.o. <10 weeks ®
Shichimotsu-koka-to (Chinese herbal medicine) 1500 mg/kg p.o. <20 weeks °
CJ-01 (mushroom) 100 mg/kg p.o. 6-8 weeks

Each shoulder number represents the reference as followings:

Sy W N

: Rizzoni, et al., Hypertension, 32, 305-10, 1998

. Kimpara, ¢! al., Heart & Vess., 12, 143-51, 1997

: Kham, ef al., Hypertension, 28, 1093-99, 1996

: Kubota, et al, ]J. Pharmacobio-Dyn., 8, 134-41, 1985

: Chillon, et «l., Br. J. Pharmacol., 107, 710-14, 1992

: Higuchi et al., Biol. & Pharmac. Bul., 21, 914-918, 1998
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2) CJ-01 @&z EWiIc SHR B0 St 4+ H &
KAEMICEEEL, Lad, 15g/60kg/dayl«l,h@ﬂ§§i
B4 L ARHEDEG RS Lz, —F, SHR O iz
HRHTH - HECBWTLIEHMET » b (WKY)
DMV IEHEE 2 RT3 v - 12,

3) CJ-01 o5 BaamsE] (ED LA &%) oL - T
BRI R OFERIEIC DR SN 722 &b,
CJ-01 oo iR H I s RS D TR 0 & 7 & 4G H#E &
LTERRIEEL LN 5,

4) CJ-01 BRAIE, AEEM: & M AE & 2hed & § 5 S U 4E
DIEFICHIRITH 5 2 L IR L7z,

& ¥

AN — T BRI 7e 2 (FEsFse ) (FE),
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5

References
1) Eguchi, F: Chemical component of mushroom. pp.79 83, Eds,

Eguchi, F., Higaki, M., Watanabe, Y. “Siences in Life and Envi-
ronment.” Chijin Shokan, Tokyo, 1999. (in Japanese)

Chihara, G., Maeda, Y., Hamuro, J., Sasaki, T. and Fukuoka, F :
Inhibition of mouse sarcoma -180 by polysaccharides from
Lentinus edodes. (Berk.) Sing. Nature 222, 687-688, 1969.
Eguchi, F., Yoshimoto, H., Yoshimoto, T. and Higaki, M.: Physio-
logical factors affecting mycelial growth of Agaricus blazei
Mokuzai Gakkaisi 40, 666 -671, 1994. (in Japanese)

Eguchi, F., Yoshimoto, H. and Higaki, M. : A year-round cultiva-
tion method of Agaricus blazei (CJ-01) and the effect of hot-
water extract from its fruit bodies. DABIA 511-518, 1997.
Eguchi, F., Watanabe, Y., Kikukawa, T., Yoshimoto, H., Abe, C.
and Higaki, F. : Renoprotective effects of a hot water extract of

oo

w

.

w

Agaricus blazei fruiting bodies in experimental renal injury
assessed by a DOCA-NaCl hemi-nephrectomized rats. /. Trad.
Med. 16, 24-31, 1999. (in Japanese)

Okamoto, K. : Spontaneously hypertensive rats. pp.205-210, Eds.,
Ito, R., Takahashi, R., Honda, N., “For developing new medi-
cines ; Use of animal models,” R&D Planning, Tokyo, 1981. (in

f=21

Japanese)

lemori, Y., e al.: Information exchanges on animal models for

human diseases. SHR. Exp. Anim. 26, 363-378, 1977. (in Japanese)

8) Nara, Y., Nabika, T., Ikeda, K., Sawamura, M., Mano, M., Endo,
J. and Yamori, Y.: Basal high blood pressure cosegregates with
the loci on chromosome in the F2 generation from crosses

-~

between normotensive Wistar Kyoto rats and stroke-prone spon-
taneously hypertensive rats. Biochem and Biophyvsic Res Comm.
194, 1344-1351, 1993.

Higaki, M., Eguchi, F. and Watanabe, Y.: A stable culturing
method and pharmacological effects of the Aguricus blazei. Folia
Pharmacol Jpn 110, 98-103, 1997. (in Japanese)

Kikukawa, T., Eguchi, F., Abe, C., Yoshimoto, H., Higaki, M. : A
novel anti-inflammatory substance : Effects of Agaricus blazel
(CJ-01) on spontaneously arthritis in MRL/lpr mice and type II
collagen-induced arthritis in DBA/1J mice. Ensho 19, 261-267,
1999. (in Japanese)

>

10

11

Churchill, PC., ¢f al. : Genetic susceptibility to hypertension

induced renal damage in the rat. Evidence based on kidney -
specific genome transfer. / Clin Investigation 100 (6), 1373-1382,
1997.

Kuncio, GS., Neilson, EG and Haverty, T. : Mechanism of
tubulointerstitial fibrosis. Kiduey Int. 39, 550-556, 1991.

12



