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ANTIHYPERTENSIVE, VASODILATING AND SODIUM
DIURETIC ACTIONS OF D-CIS-ISOMER OF
BENZOTHIAZEPINE DERIVATIVE (CRD-401)

Tsutomu Sakural, Takashi Kurita,
Shunsuke Nacano and Takao Sonopa

From the Department of Urology, Osaka University Hospital
(Director : Prof. T. Sonoda, M.D.)

1. Animal studies:

d-cis-isomer of benzothiazepine derivative (CRD-401), which exerts a sirong coronary vaso-
dilating effect, was confirmed to have weak or almost no hypotensive effect in the anesthetised
normal dog. However, when administered to the hypertensive dog induced by intravenous
infusion of angiotensin II, CRD-401 caused prominent decrease of diastolic blood pressure and
restoration of renal blood flow accompanied by remarkable sodium diuresis.

The effect was nonspecific since vasoconstricting responses to injected norepinephrine and
stimulation of mesenteric nerves were also inhibited in dogs in which mesenteric vessels were
perfused in wvivo. Phentolamine inhibited dose-dependently response to norepinephrine, but
CRD-401 did not.

The experiments suggest that CRD-401 has direct action on vascular smooth muscle and
cannot readily be classified into alpha or beta adrenergic blocking drugs.

2. Clinical studies:

CRD-401 was investigated by oral administration of 60~90 mg per day in 26 patients with
hypertension associated with renal parenchymal disease and renovascular hypertension. Blood
pressure was lowered in two thirds of the patients. Within 2 to 4 days after the administration,
blood pressure was reached the lowest level and then gradually returned to the control levels
after several weeks.

Urinary sodium excretion was remarkably increased, and urine volume also increased but
at less extent. The changes were transient similarly to that of blood pressure.

I-131-Hippuran clearance was elevated, although statistically not significant. Endogenous
creatinine clearance did not change immediately after the administration, but in some patients
there was transient increase and in others there was gradual increase.

These renal functional changes were also observed in those patients whose blood pressure
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was not lowered.

Preliminary results with oral administration suggest that CRD-401 would be a useful
therapeutic agent, but the optimum dosage and indications for use of this drug remain to be

determined.
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FEA LA = — UBDEBREASY 721025
~0.3 pg/kg/min OEECEEREA L. BAMBR
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MRt fEE Uiz, —URBIIRICHEA LBy == — v
DffiEg v — I RBEFRY TR L THE LEEEE
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probe DIE-CHNREECIE > T 5 LISHBEBIIR i
FETD X BB EE#IEEL, =~ FEEIH
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10V, 1msec, 10cps DA CORMEB -7, k
BEEEIRA O EFE X BIRBAER O # =2 —
VIZRI LA by P2y 2 ARG 0.1ml BE
TR TV, T 0.2ml o4& AEAKTHEREL
#~. norepinephrine (NE) % 0.1, 0.2, 0.4 g 851
fo. BB A MENERILR R LIcDoD, 1
DA % (n=5) 1Zi% phentolamine 500 pg/kg %
LIBEMEBIIRPIZIEAL, b5 1 o4 x% (n=5) &
3 CRD-401 % R#IR» =« — v &5BLUC 50 pg/kg/
min OEEGTRFHES L, SV FEBCK+
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1. (Fig. 2, 3)

angiotensin II % 0.25 pg/kg/min OE& CEEIRA
CEHRE A U E, MR 56/52 mmHg(n=5)
ERL, BmitExFY 76 ml/min (43%, n=5) &
AU, hOBIREZS 20 mm0 R LR, O
HEEIEL U - T

CRD-401 A (50 pg/kg/min) BAAAEE 2 45 LA
angiotensin II ¢ RH LicfiE, & < CHIEEENE
B FRL, Bmiisit angiotensin II # A RO 1
MRS EFCEBE L. ZhboB ki CRD-401 #A
DOEFEFIL, BEBARL10S B OBRIE CrRlmED TR
#17/44 mmHg(n=5), B i & EE3FH 45 ml/
min (n=5) CHh-fz. FOLEIREEL CRD-401 o
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Fig. 2. Hemodynamic changes in the hypertensive dog induced by angiotensin II infusion.
Remarkable increase in urine volume was also measured during CRD-401 infusion.
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Fig. 3. Effects of CRD-401 on hemodynamics during angiotensin II infusion in dogs (n=5).
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(Table 1, Fig. 4)
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Table 1. Effects of CRD-401 on vasoconstrictor responses to norepinephrine and
nerve stimulation of mesenteric vessels in the dog (n=5).
]Sympathetic stimulationiNorepinephrine 0.1pg i.a.Norepinephrine 0.2pg i.a.Norepinephrine 0, 4pg i.a.
M. | Cont. | CRDwoi | Cont. | CRD-oi | Cont. | CRD-o1 | Cont. | CRD-0l
Bef, Aft. |Bef. Aft, /Bef, Aft, jBef. Aft. |Bef. Aft. |Bef. Aft. |Bef. Aft. |Bef. Aft,
1. 117 153 113 127 107 130 109 123 107 139 105 122 108 143 105 126
2. 85 137 74 89 79 80 69 72 75 90 69 73 76 105 69 73
3. 109 137 90 108 106 118 92 97 110 123 88 93 | 108 133 91 98
4, 105 138 96 134 102 119 96 108 97 116 82 97 % 100 129 30 98
5, 121 137 107 117 114 120} 104 111 110 120 106 113 J 110 119 | 107 113
X 107 140 ! 96 115 102 113 94 102 100 118 i 90 100 i 100 126 ) 92 102
S.E. 6 3 7 8 6 9 7 9 7 8 \ 7 8 ! 14 16 ‘ 7 9
Each value shows perfusion pressure (mmHg) under the constant blood flow.
B AR S S B i S e, PR
< "3 Control, WM Treated - - % (v S S pure. NEO.L
The values are means * stindard error of IR B [RIGIA94225 (n=5) Figl S e, 8
20- 5 experiments. R ARIEOENI DX s s Ty, 0.4 pg izt
CRD ~401 50 mg/kg/min. RGO EEC (61%, n=>5), MEMEOBE X
L hido fo. CRD-401 EADRIL NE ofrb-84H
gﬁ;feg%] MUTHRIEOBRIHEST, 2iE—ET 2HEEIR
Ammiy ( oYoF (b ol
wl Y —J7 phentolamine 500 pg/kg @ BHRAEESCHEE
o WK B MBI R JEH s A7 Y R a ki
) 2%, WH50% (n=4) & CRD-401 5 DOHE L AR
gL
Sympatpelic o1 02 B Bl s hic. NE o 5 g G b BHc
mulation ‘ . .
st Noreptnepfirine (44g +.a SIS R, CRD-A0L D%é & Bip h RIEORS
HENE&EEITHHIL 2.
Phentolamine 45mg/kg i.v. .
“or ! 5/%9 HREP L FRBE
30 " ft AR R Bt D ABe B, SikBEOHLRE
A_D erfusion i I : ‘ MEREGA D, AEAMO T REBIES (Table
ijﬁjew z ! 2) 1 CRD-401* %1 H 60mg 23ARILL L &EO#HE
" 1 U, —BORAICARR0E ik 120mg & CHE
10 L.
FHi & L CRD-401 8580 1 ~ 2 #EZT<TD

a2

04
stimulation Norepinephrinelug i.a.)
Fig. 4. Effects of CRD-401 and phentolamine
on vasoconstrictor responses to norepine-
phrine and nerve stimulation in the dog
mesenteric vessels.
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Table 2. CRD-401 #y&fEH

NI 5 #
Lol M.s. | e | BT A

2. I.S. 12 5 ” (BHHER S

3, K.H. 17 5 ”

4, M.K. 22 5 4 (B IR
5. I1.A. 11 e ” (BHmers)

6. N.T. 61 i@ ” BERE)

7. N.E. 34 i ”

8. K.S. 34 i@ ” (iR EE)

9. B.K. 19 B L

10. T.K. 30 5 4

11, S.H. 63 e ”

12. T.K. 24 L 4

13, 1.Y. 21 £t ” (BERAEmR)

14, Y. T. 24 'S B R T (R

15, K.M. 44 5 ” (B BIREAZ)

16, H.A. 29 3B ” (M B ERE, A% - BBIRY &R
17, Y.N. 25 4 7 (BB SRR

18, 0.S. 45 5B ” CEBEBIRRAE)

19, M.M. 29 L'Q ” (P B AR 22)
20, K.H. 46 B M E R CEERS R
21, M.S. 46 - ”
22. M.T. 50 ) FERER L BREE (EERBRARE
23, R.S. 59 5 | EREEE
24, K.Y. 33 <) T FAT e UiE
25. T.T. 24 5 RoE E (FREERED
%. | T.Y. 43 : | HREOSREE

BECIREBCH TMELBRED Ay Pa — A5
FTEENTEROE, RE, mgbd, R{FEil
EL, BERMEFERI~2BESLCHEEs v T
F=v 2793735 (Cer), Cran ¥ ik ¥I-Hip-
puran 7 ¥ 7 5 v A (Crisimip) BISE (1 BEEERE)?P
TEHBEOHR LB L 72,

P Eo@HE 5o e A%EREES, BBAEE
BlDIERGEE, —FoBmmAEERZ CRD-401 % 1
[ 20~50 mg DFIRAIEEST ¥ 7ot SRERE OB
LRIl CRBDHBARIC RI-V . 75 212k
b L & EREA O RER R Ui (BRI RIRI T
REETD.

ROk K

1. IE~OEEE (Table 3, Fig. 5)

B PR BN\ T FEAS O ER R Uiz, FEF)
11747, 18EMN ERBRE ST o013, D 4
ZD 55 2 BT R EER O 7o b %30 b AR
L, 2 BILLOREDIDFEI L.

BEEEEC S EAEES Tk No. 9 2B
SEOMENRTHT B4, Pin & IRFAOMAEL
D EER RTONTIe e 7. B M RE R TIR
No. 14 OmfFERE5 2 BB EPCTRELLS, 6
BRI ETOECES 7. fio 2 £t mEXT
BT, EOBOEELRBIRCE - . HEMH
Bo 16 (No. 20) & 74 FAF r YEED 1 B0 fE
EFRE Ui o

fEF No. 14 o mEO#HBICRIND X 5 T2l
124 CRD-401 #51 ~2BEOMERTEL TV
2, FOBISIRT EETAERRRDLR. T
DX 5 RSN LNy R RE CE IEATCE
SICH B s e - 72 (Table 3-2, Fig. 5). CRD-401
BERBE2~3HEOED FHIRLEHT, 1
~ 98B O MFREER bt fohiEf) No. 24
<% 1 B 120 mg mHBE L cERIC—BEOMEDT
BEmTD bt B - PRI & ORILIEE
mEERE TR HE2~3 B BRLTWD
(Table 3-2: No. 5, 7, 10, 26) & Lk @& 5 7ff
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Table 3-1. CRD-401 o~ & (EMHES60)
. o & . . B 5 #
o. | fE B S 1g/H B 5 i - : . . -
1 & 2 e 3 pic ‘ 4 B 6 pic]
1y M.S. 49| 4| 60 168/120 158/110 156/108 156/102 \
3T K.H. | 17| 5| 60 148/100 142/100 150/100
3 ” 7 | | 90 148/106 140/ 98 152/100 130/ 90 120/ 92 142/ 98
41 M.K. 228 60 158/102 130/ 88 144/ 90 152/ 98 142/ 92 154/ 92
5| 1T.A. |11 | & | 30 146/108 130/106 146/110
91 B.K. | 19| 8| 60 154/ 60 154/ 68
10| T.K.[3 | 5| 6 168/100 146/ 96
11} S.H. |63 || 60 160/100 140/100 140/ 86 160/100
141 Y. T. 24 & ! 60 174/110% 162/104 140/ 80 162/ 92 172/100
16 | H.A. [ 29| B | 60 158/ 98 150/ 90 140/ 90 142/ 94
17| Y.N. | 25| & | 60 186/120 174/100 184/130%
181 0.8. 45| B | 60 164/100 150/ 94
20| K.H. |46 | B | 60 150/100 150/106 156/106
24 K.Y. 33| B | 60 164/108%%  186/120
24 ” 7 | # | 120 182/120 {
*: A¥w 52 v (T5mg/B) RikhomE
¥ 2w 257 vy ((Smg/RH) &7 7v Iy (0mg/B) WIRFPDInE
*: CRD-401 120 mg/8  MHRBAMBHZR4 B H
Table 3-2. CRD-401 HARBIMRES D MTAE) (HihE5-6))
No.ﬁ%fﬁ%ﬁﬁugﬁg/%fﬁ—’?ﬁﬁp BHl2 B|3 B4 E§5 B 6 H|7 H|14 H
3| K.H. |17 5B | 60 ?148/100 120/ 88 132/ 96 142/100 |150/100
4| M.K. | 22| B e0 l158/102 134/ 86 130/ 88 144/ 90
S ToAL 12| 30 ‘146/108 * 90/ 65 i 130/106 (146/110
6| N.T. 61| % | 60 [160/100 154/ 98 |130/100 [168/110 PRI
7{N.E. |34 % | 60 142/106 | i B I
10| T.K. |30 | 5| 60|168/100 * 146/ 96
17| Y.N. |25 1 %& | 60 §186/120 184/120 166/ 98 {150/110 |174/100 |184/130
231 R.S. |59 | B | 60 ;208/110 210/110 [176/114 [144/102 [156/108 Ptjﬁlic;:ﬂ:l
2¢ | K.Y. |33 B | 60 |164/108%160/110 {160/112 |150/110 |160/100 {190/126 |186/120
24 ” v | # | 120 | 140/ 98 {146/102 {154/100 (154/100 [160/ 98 {196/130 |182/120
26 | T.Y. |43 | & | 60 {180/124 *pqﬂacmb

* R, PR R £ o R R B
Trave sy v (T5mg/B) 7Sy Yy v (30me/B) ARFomME

DR E — BT 2 BREAOEIL L Bbhs.

2. BEHEE~ORE

fEIPFA B O ME DB e D\ T BB RO fEE &
HAEP—EL Tt i CRD-401 oREFRh 8R40
RAFOREE LTt kdich -7, Ll No. 2,
3,4, 5,8, 13, 26 13 CRD-401 o¥RIN-C A Tl
L7 160% Fig. 6 wpid. fEF No. 15, 19, 24 1%
CRD-401 AL TH MR THEL S o 7288, W
$*hd Rauwolfia serpentina, a-methyl dopa, chloro-
thiazide D= 4EHIC 3 254 ZiiREa R L 1o

Crisi-uip & Cor 2 FIFFICHIETE 7z S IEFID B
%> Table 4, Fig. 7 %, CRD-401 #5% Crasi-
mIp (I 39ml (19%) #EmmL, Cer 115 8ml
(19%) HWinL 7z, BIEA Do el fEain s 2k
Wi s as, SESI No. 3, 6, 11 @ X i Crisi-gip 2%
EBCHEINU I Blnih 5. BIEEy L i
CRD-401 5% 0 mEOFRZE(L (Fig. b) #%&E
L CHIED % —BIC L 5 L CHRFL TR 5D
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Table 4. BEE~OEE (7Y 7 7 v AMEOEIL)
T e e | Creadiiine Searance | Cer/C I-1g1-HIP
Case No. Control With Control With Control With Measured at
CRD-401 CRD-401 CRD-401
1 380 367 43 56 011 | 0.15 | weelk
2 150 146 25 26 0.16 0.18 { week
3 260 359 81 91 0.31 0.25 4 weeks
4 241 260 55 58 0.23 0.22 4 weeks
5 109 114 21 28 0.19 0.25 3 weeks
6 230 310 50 59 0.22 0.19 4days
11 219 324 16 65 0.21 0.20 3 weeks
13 99 116 19 22 0.19 0.19 4 weeks
Mean+S.E. | 211:432.45 | 2504+38.27 | 4347.35 f S51+8.37 0.20 0.20 '//
Difference +39 + 8 /,//ﬁ //
BERbD.
ml /min. RELR s Na Bel-Bii CRD-401 #5428 1 1
300 [ 3540, FEDOLD, iz THEITHLORE
& Bl Ut 222, MORAESE + RACE R S
BB CEIIEHAORE (Table 5, Fig. 8) & CRD-
o r 101 £54% 1 EIELAE Na SHERICO & o0 £ — 2
DOH5H T ERELMITIn- fo. KBTI KR ERE
oo b {EASRDBITn A Fo. Cer ICiT iR Na PHitE D
X 57 CRD-401 #¢5 EH#HEO Ak Bl Zddbh
% Tetno fons, LRI o Nt B RSB D,
0 Table 4 258 L 7oy 7ERI No. 15, 17, 23, 24 ©
Control Hith CRD-401 Cer 1ML 2. 20k 570 BFReEO B Lz mENT

[ #'1-Hippuran Clearance

W

Creatinine Clearance

Fig. 7. BHiE~OEE (v V75 v ABOEL)

BEL Tt & & ThRobhvie (Fig. 9.
3. {RRAZRELL HIERTH OBILR
CRD-401 oRRE(EA, BmyitEmiem o MBTE

Table 5. BHERE~DHE (CRD-401 WIRER DOZAL)
, ‘ 1 3
A gsa] 16| 28] 8B | 40| 5 6B | 7R sH| |
i i
UNaV | 220 ‘ \ 169
11 M.S. 49&] UV 49 34
Cer 43 56
UnaV | 116 | 159 152 128 99 |
2 1.8, 4258 UV 58 42 51 54 47
Cer 24 25 |24 25 26 |
UNaV 97 284 260
4] M.K. 228 UV 63 62 58
1
Cer 55 ‘ 72 65
UnaV | 128 213 } ‘
6| N.T. 6ij&] UgV 34 48
Cer 50 72
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P unaV | o5 100 | } 145
11| S.H. 3% UgV 43 33 30 (2188
Cer 40 46 65
UNaV 94 | 187 e 173 142
15| K.M. |448| UV 28 54 34 36 50
Cer 41 58 33 58 | 57
|
UNaV | 129 | 218 | | | 824
17| Y.N. 254 UV | 30| a7 685(11428?1@5’5)
g Cer an) 120 | | 174 | -
1
UNaV 112 | 153 | 122 98 74 !
.23 | R.S. 595 UV 23 32 21 28 26
| | Cer | o] 4 45, 58] 57 ‘\ | \
i i
| UnaV l 143 1 161 ] 320 | 42|
24| K.Y. |53 UkV | 42| 23 37 | LD RR
Cer % 97 | 84 . 118 |z '

14(8)
> s00 F
£
-
o 200 f \
21
H 3 14(7)
o 100 b
/ o
z b 1a(n)
BB \/_-‘
5 W-—H—‘ a
O —_0
rl L 1. 4 L i r “}
Control 1 2 3 4 5 6 7 days
Fig. 8. BHe~0XE (CRD-401 WiEH#D
EX19)

PBTH D LR EYERCHRL - Fig. 1. BK
Fcd CRD-401 © 5% glucose ¥ D SEsEBang
105% RI 2B ELCESR LI v, 75213 5%
glucose EEEEERD LV / 75 ADRZ -V bk E
SELL, iz segment C O (Ht B) o
EEND D i (Table 6, Fig. 10). LaLREUE

Bl No. 1 L 2DV /77 akXo FEEFEIL 72 13-
Hippuran O MFERERELERDE 207 5 v &
fE iy CRD-401 #5801 C XD LR b 7o
(Table 4).
AROESBOMEOE L 2 EHICOWT T BERD
L OMmEHIE B 7GR, 5% 2~3IFHE
MEAHS FREL TW5 2 LaimrIhie (Fig 11).
P Eo ST CRD-401 #5450 ififF,
¥ Crasigie OEITBIEREIC L » CEAERAZ L
AL TED, UNaV, UV, Cor X311 HE
ELTHY Ay v IEns AEED HE Bl
M, 2V TSV ADMERBER IV 75 A DR
it CRD-401 2B & COREEREZZEEL
i e b xR RLTw b,
4. FHEe~oRE ;
CRD-401 # 5 L g fEflic o TSRS E Y,
AbtBE L ECG AR R i T H, BER
RCREL BDHb DX 161D b fe. 108
FORMRMEEL 72 BRI FHHERTE BB —Ek
Table 7=~

Cran ¥72

% ®

CRD-401 (3 EEMER L CIINCEmisE
#BINEE50, RORELHBOWN 2 FcEmie
BPHEOD L CHELICMECBRERT, Lo
ERd & B3 - KB - B o BIRMIEE A BEH N
XEDLEANBHDY, I HERE~NO BELLT
CRD-401 o#t5-T K - B OBl BEREINT S
CELBEINTNBY.
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Case Y. N. 25 § R.Renal Arterial Aneurysms
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Fig. 9. (Fx &)

Table 6. Bge~nE2E (CRD-401 o&ik:#rE & renogram DOZL)

‘ 59 Glucose 59 Glucose+CRD-401
M. iE OB A | R ; ; . o
T max(min) Ht (min) T max(min) ’ Ht (min)

R 2.8 13.8 2.4 5.7

2 (IS e F 2.7 14.2 2.3 6.8
R 2.4 7.1 2.1 3.5

D34

/ N.E. \ 3 ES L 2.3 7.4 2.8 5.0
R 2.0 12.0 1.8 4.7

; | .
! Y'N" » | x | L 1.9 8.7 1.8 3.9
S i) fH 2.35 10.53 2.2 4.93

¥ 1. CRD-401 infusion rate : 20 mg/hr.
2. Glucose infusion rate: 200 ml/hr.
3, 1#[-Hippuran rgnography—1I-Hippuran renography

CRD-401 D= D X 5 IofBER, BHiE~0 B8k F&, BOHEOWIZEZERCIEL, coRE:
angiotensin 11 BH D&M T CHEEFCHETSL Z &0 Na g L Hing @i (Fig. 2). 2hFik CRD-
RLWEhicb, FESIEERC CRD-A0L % 50 pg/ 401 oS OFERKL, FikL & HITELIERL
kg/min OIS CERMCIS L 1254, EDO T i,

PEMBEBEOELE RS- ohy, angiotensin 1T angiotensin II O 7HERE L L CiHiZme s
DEFR S AU MERSR, Z &ERED - BRR ST YOV DAL LT oW BzE, CRD-
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PR L - Bl dfth: - Na FiR 705

Fig. 10. BE~DY

B (v 75 A0EL)

L Hippuran DV 2 75 A3 (EEB) io#iC CRD-401 $rbmiziz

BILHippuran ® v / 735 A3 (FE) kit 1.

segment C @

F RO L, BHRED LR AL E YN e - Te.

(mmhy)

100 =

Pressure

B8lood

O Case No.2

O Case No.16

2 n L L 1 [ 1 1

Pre 30 1 2 3 4 5
min. hr.

CRD-401(30mg) administration

Placebo administration

CRD-401 0% P §2 5 & EHE R R FEBLOE X

401 Oz DX 5 efFRIIERICER Sh32, mEIR
iy angiotensin ILIZARSLEYTIx e < LIS
TR o 5 F2BA R Al norepinephrine o
IFEREZ S MHS2 2 & Rdbht (Fig. 4).

COBENKE L THWE a-Z5E0 HERTH S

Fig. 11.

phentolamine 3 norepinephrine o [fil% {4 dose-
dependent (24 % i & 7" L 7e D2/ L T, CRD-
401 DI X AECBIRL 7eds - 7o (Fig.4). &
nEDZ L2 CRD-A01 (2 & FimCEEEAL
THE 2 ORI 5 M RICE 6135 X 5 7ciI%
HZHH, FHEASER IOV TSRO S LE
TH5.

CRD-401 o[4TfEA 1% angiotensin II # AL 72
B cinl, BIKECTLE - IWREEEIZES o
BRI oz CRD-401 % 0 5-CHI & A
MEATREL 7% iR 7 (Table 3, Fig. 5). 4
fyizix CRD-401 #5 ettty TREL, 0
BLEWIC ERTatHEAED b (Fig. 5). 5
2~ 3 B Bl R i FEIER 2 37 2 7ol (Table 3-
2) Mo teDT, KifFOIEFT1 B 60mg ©fk
FHEFEL 722%, ChAEHEBETH - ek & H 04
BoMANLECHS. CRD-401 1mg/kg iv. Fic
1% 5mg/kg i.v. 2#30AMEREG LA 2ITKTS
M D KIEHE /AER e E ABETHDL LN
FEAIZED BT WAHDT, CRD-401 o@Efcd
Db b3 N S/ EAT2 Flonh s ZEik
CRD-401 ioxb3 Alitth% ERLIHERE WO XD
B/ EoR R L CRD-401 oRE(EADBERCRERE
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Table 7. CRD-401 offite~o2E (EHNIEGD

# 5 B &5 #% LBt

Moo | R OGL| 4 | | # katis (ﬁmuz%a)
GPT | GOT |Alk-P| V=& GPT | GOT |Alk-P\\ % Co HifE

2. | 1.8, 42 [ 5 F’“’Eﬁ %%@ﬁé;% 15 | 28 | 85|10 @| 9 ol 3 » A
3. K.H.l17 5 | BEEREL | 6 32 9.5 mwﬁf 27 !16%10 1458
4, ‘M.K. 22 3 g@g ﬁiﬁg 52 29 9.0 7.5#83 | 37 ‘ 36 |12 ! 1128
8., |K.S.| 3¢ | & |BEEEEL| 10 | 10 | 85|12 B | 13 11| 8.5 12 8
9. B.K.| 19 5 | B®E® XK 20 21 9.5 110 M| 20 24 | 10,0 6 bl

I BREAE PR EEHEL T B

RDDHITHIVRFRLEE B,

CRD-401 0% miiEHMIEA, Na FURfEAIX an-
giotensin II B/ L fc 1 X CHOEKH (Fig. 2) %1}
Cin R ETH B bhic (Table 5, Fig. 8). Na
FIF O L 1L ¢ CRD-401 OBBPEHME OB
ArBRnTERErE s, ToMERNEEEE
PEE > CRMECO Na BRINAHREZWD Z 48
HEIh DM, FEHTBRC OV TS B oS HITA
feh b,

CRD-401 ot n# & CrRimELER OHIZ RES Na
PEEE AL 7o fl% R0 7S, MFEDRRZS L&
P45 & 5w Na BiiEicd CRD-401 B 5EHi
O EoDE— 7 B3BD BRI (Fig. 8). 24FFHEIR ¢Hl
EBLABE 7 v7F=v . 7975 v A (Cer) it
DX 5 RBEERRD BRI fohs, W-Hippuran

2975 v A (Cr31-H1p) %Wk Cean #RENCH
ZBL CHHXRBORFNELLRDbhnbih
7o, Na BERECIZ 0% S BEL R L ERR D
D, Cor 4B A it s E@hsr EZdbh
7o 20X 5 e BERE O BELE mE i i EfEF 0
MERTEL T winkh & & Th Bodbhik (Fig. 9
Tl BT BEFIELT X0 BhiEoE
R, BHEfeoBeEi CRD-401 OEFBERIH DX 5
Bbhs,

=

1. EIm&IKE fEfA4% o benzothiazepine
A (CRD-401) 1% angiotensin II 2 &lrMS
FREAL 1 X OHCRIEL TR S ¢, B
MELEWCEEL 2. HEHE, O +
DERECRER R 22 T2,

2. CRD-401 % angiotensin II ©& Thk
{, A4 * LEHEEIRORERER TR
norepinephrine D EER KL . phen-

£

tolamine % dose-dependent . norepinephrine
OYER% H1EI L7, CRD-401 o#idhcii o
DERAFENED bhish o .

3. B BREBERCHS S EEG264
I CRD-401 1B 60~90mg O3l & i1l
HIDFHRES T 2/3 FEFIOMENTRL 2. &5
2~3HHCMERRSTRHEL, TOoBSR
CEHAT 3 HEIED bk,

4, MEQ E#c PTT5X 5k RE, Na
PrtE ML, BFECRLVWEHERD 7 v
75 == Bi-Hippuran 7V 7 5 v A{HLH B
MU 7, BEEOE(LZELL o EFI
PTD BN,

X [
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