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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. CJ-01 (10 g/600 ml) was extracted at
80°C for 1 hr and several dosages (3 to 15g/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 birth
(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 blazer (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.E.M. of five to seven experiments. * : Significant difference
from a SBP of a non-treated SHR. *: $<0.05, **: p<0.01, a, b: Significant difference from
a SBP of a non-treated SHR (8-week old). a: p<0.05, b: p<0.01

week, Fig. 1e) 200 mmHg ##kz T (p<0.01) EB &
U 75 2088 (12 week, Fig. 1g) Tl 212+11
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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. T (D : 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. *: » <0.05, **: »<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
Jg 6g 9¢g 12¢g 15g 6g 6g
WBC (10%/4l)  4.240.3 5.2+0.6 5.7%0.6 5.8+0.3* 5.9%+0.3* 6.1£0.4* 5.6x0.7* 6.1+1.7* 6.0%+0.9*
T-Cho (mg/dl) 50.0+£2.7 52.1+1.9 58.4%7.7 57.8%2.4* 59.24+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* 52.7+2.1* 47.3+4.2 46.0+5.7 52.3+4.1* 53.7+3.8*
TG (g/dl)  45.3+4.0 44.2+4.8 42.6£6.1 42.9%£3.6 41.3£2.1 43.848.3 42.6%£3.2 30.8+£9.3* 31.3%7.5*
BUN {mg/dl) 22.0+1.4 21.3+1.8 19.6+2.1 19.2%£2.3 18.3£1.2* 21.14£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£0.0* 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 1.7+0.1 1.9+0.3 2.6+0.2* 2.5+0.1* 2.4+0.6 2.1+£0.3 2.7£0.1* 3.0+0.4* 2.9£0.3"

& R TR A X IT- 2RRTH 5, CJ-
01 fEALERE (Con) X MLERE (Pre 5 i3 Post) & %
SHR, WKY® #hn Fn Tlbik L 72, WKY L& #
(WKY-Pre) iz@mER (WKY-Con) &ML T
N L FRFREE Th - 7225, SHR n#EMERE (SHR-
Con) 13 WKY-Con & W8 L ¢, BMEk#E (WBC),
HDL-2v 25 w—/) (HDL-Cho), &1, A/G il
DER AT 2R b, M RFEFE (BUN), )7
)+ ) ME (TG), 7V 7 F=i3FERL EAIFIHS
Nz, —4, CJ-01 B #E (FB5#E - SHR-Pre, ia#th:

SHR-Post) 3 SHR-Con # & Mk U C il R T 129
& CJ-01 ##45 L 28 (SHR-Pre 6,9, 12g/60
kg/day & ¥ SHR-Post 6 g/60 kg/day) 2, WBC,

T-Cho, HDL-Cho, 7V 75 =>, A/G HETHAEE
nENRD LN, 5Dl WKY-Con TH LN ME
ST H - 72 (Tablel), myplrFEEFEMHE (BUN) I3

* . Significant differences from SHR-Con group, *p <0.01.

SHR-Pre # 12 g/60 kg-day % 58N A2 HH F KT
2Rl WKY-Con iz L WiivETH - 12,

AHFF THITE % 4T - 72 SHR O & i E R B To i
HWRAIZIEE MED WKY &L TH S I EED
HrIirRobnl, Ly, CJ-01#5icksohn
3T A—F—DRER R FHEE (Pre), BH
(Post) DWW L Bl HIHIZh R 0 oW B & B
WHERET L2 LH Tablel 2 LRI N,

4. FRIREENEED

Table I i2 13 FEBREWHD RRENMER 21T, K
13 CJ-01 H5HOWT N L FR LA IR L 2247, Bk
Iz, SHR® CJ-01#5-# (SHR-Pre, SHR-Post) it
WKY o) CJ-01 # 58 (WKY-Pre) & b#L THEHN
B (p<0.05) H1Fb N7z, Mokl HKicE
G NEEY, 12T h WKY-Con & bl U CSRE %
ZERRO LN h - 12,

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 13.9+1.8*%
pH 7.5 7.5 7.3 7.4 7.5
Protein - - - - -
Glycosuria - - - -
Occult blood - - - -
Urobilinogen - - - - -
Na (ppm) 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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#PIC B VI3 WKY o it & ik L CfEtiic /&
HENED LN WIRE, Thbb, EWMES CHRE
AN, MK - BRECBW T EWMER & IITERE
FTCHEENLIEHHBWLE, Lard, HLrRRIE
MELZBRLAFEBREIX WKY ofES & 0.0iicF
HLE#Hz XITS oh o7,
AFHED 5155172 CJ-01 DR EPER DL L
RHBT DL, LAY s OBKMEHTH 5 CJ-01
iVF%ﬂﬁ SBP %% 200 mmHg bl o) ML % 14
CETHRES RS, Lo L, (EROBEERE B - T,
CJmu%ﬁ&%Fﬁ%m%ﬁ g CH Y h S I ME
ISR RIS W2 L AT, bR & 7 5 72,
=7, ARMEHOBEEER OB I L T8I EE
Y5 2 LIEBIRE M TR TH B, ZNFE T, iz
12 CJ-01 o#EMERICB L T&EEORBET VB %
W TIRERIT>TE 120 Z0%E, CJ-01 1, Ok
BifiixY) =+ (DBA/1] HE25—4» &R~ X,
MRL = 2) " @& ##eiEE (DOCA-salt 7~ 1)” ®
AR R (4VO B M iEERT 7 » b)) Ficx L TEW
TUEMPELAELTEY, L2y, AR ELH
i3 3-12g/60 kg/day £ TN LFEMPL T, &5
2, WINOERBRRIIBWTLRAKAMELHRSG LT
EHEIAT SO EE RITT 2 L i3 00k
MRz B»WTd, SHR ol FRiC jTéWﬂﬁ%#
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&ﬁét#ot;di_n%&ﬁm&§¢ﬁ#6C}m

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

: Kimpara, et al, Heart & Vess,, 12, 143-51, 1997

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

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

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

: Higuchi et al., Biol. & Pharmac. Bul,, 21, 914-918, 1998
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1) SHR 34:1% 8 Mphh b MED FA»EH L 128
B LUBE Tl ke L A 210 mmHg BLE & FA L 7200
g MED BT - TR 72,

2) CJ-01 iRz #EMIc SHR FR g mE 2 H &
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28 L ARG EED bz, —F7, SHR difteic
P TH - HRICBNTHEWIET » + (WKY)
DMIEIZ I3 E 2 U S hh - 72,

3) CJ-01 ik G-BaMkR ] (ML EARTE ) ok - T
BESIROGERMICEDIBD LN T 722 b,
CJ-01 o AR I3 B M IE D TR & 72 b §itHis &t
LTLRMEFZ LN D,

4) CJ-01 BRATIZ, ABEMES MUELE % b & 5 Sl
DIGRITRRITH B 2 L HRBEE N,
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