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The cardiovascular effects of D230 were investigated in comparison with those of
dipyridamole. D230 (0.3~3.0mg /kg i.v.) produced a marked increase in coronary
blood flow and a slight decrease in arterial pressure in anesthetized dogs. Concomitant
with these changes decrease in total peripheral resistance without tachycardia were
noted.  Cardiac output and stroke volume increased with no significant changes in
cardiac work and myocardial oxygen consumption. D230 potentiated the effect of
adenosine. The coronary vasodilating effect of D230 was antagonised by aminophylline.
These effects were almost similar to those of dipyridamole (0.1~1.0mg/kg i.v.). In
isolated taenia coli, D230 (107°~10"*M) caused a partial inhibition of the spontaneous
contraction as well as the K* (30mM and 100mM)-induced contractures.  Although
D230 did not increase myocardial blood flow of the ischemic region, it tended to
suppress the arrhythmias induced by ligation of the left anterior descending coronary
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artery in anesthetized dogs.

D230 (10~30mg/kg i.v.) depressed the elevation of S
wave in electrocardiogram induced by methacholine in rats.

These results suggest that

similar to that of dipyridamole, the mechanism of the coronary vasodilation induced

by D230 may be due to potentiation of action of endogenous adenosine.
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Fig. 1 Chemical structure of D230.
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3mg/keg T 32.5 % ORI HBE LD ORI

Table 1 Effects of D230 and dipyridamole on arterial blood flow of various
regions, mean blood pressure (MBP) and heart rate (HR) in anes-

thetized dogs

Drugs Initial values 9% Changes after the drug administration

D230 0.3mg/kg, i.v. | 1.0mg/ke, i.v. | 3.0mg/ke, i.v.
VBF 48.7+11.7 ml/min 12.0:+ 5.5% 25.9+ 3.9% 48.8+16.8%
CCBF 75.3%16.0 ml/min 8.0+ 2.2% 17.6+ 2.5%% 36.8+ 5.6%%
CBF 15.3+ 2.5ml/min 23.6+ 9.6* 87.6+28.3* 222.9+61.6%*
MBF 178.3+15.6 ml/min 14.84 2.8%* 22,74 2.7%* 31.0+ 3.0%*
RBF 87.8:+19.0 ml/min — 4.9+ 2.7 ~11.5+ 1.7%% —32.5+ 4.1%
FBF 31.5+ 5.0 ml/min 9.4+ 3.1 25.0+ 5.1%* 33.8% 8.7%*
MBP 112.5+10.1 mmHg — 3.2+ 1.9 — 9.5+ 0.9%* | —22 04 1.5%*
HR 166.7+ 5.9 beats/min | — 0.9% 0.6 — 1.6+ 0.8 —~ 8.24 4.3%

Dipyridamole 0.1 mg/kg, i.v. |0.3mg/kg, i.v. | 1.0meg/ke, i.v.
VBF 43.0%+ 9.4 ml/min — 0.2+ 4.4 — 2.7+ 5.9 10.24+22.6
CCBF 65.3+ 8.1ml/min 6.7+ 2.7 9.4+ 4.5 25.7:4 5.2%*
CBF 14.5+ 2.4 ml/min 92.7+30.2% 164.0441. 1%* 229.8+70.9%
MBF 176.8+21.1 ml/min 17.9 2.4%* 23.8% 3.4%* 28.5+ 1, 7%*
RBF 94.2420.2 ml/min —~ 5,56+ 2.8 —22.8+ 4.2% —47.5+ 5.2%
FBF 33.8+ 4.0 ml/min 2.1+ 3.0 — 3.3+ 5.8 —17.6+13.6
MBP 104.24+ 7.7 mmHg — 6.4+ 1.8% —16.6+ 1.8%* —34.6+ 4.2%*
HR 158.5+ 4.9 beats/min | — 1.5+ 1.0 — 5.4+ 2.4 —17.2+ 3.7%*

Abbreviations used are: VBF, vertebral arterial blood flow:

CCBF, common carotid arterial blood flow;

CBF, coronary arterial blood flow; MBF, mesenteric arterial blood flow; RBF, renal arterial blood flow;

FBF, femoral arterial blood flow; MBP, mean blood pressure; HR, heart rate.
* and **: Significant differences from initial values (p<0.05 and

the mean*S.E. of six experiments.
0.01, by paired t-test).

Each value represents
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Fig. 2 Effects of D230 on coronary blood

flow (CBF),

mean arterial blood

pressure (MBP) and heart rate (HR)
in anesthetized open chest dog.
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3. OEHEMRHRRCHTSEA

Table 3 wHE Y5 H L OHRE I THROTNME
(CBF: ml/min/100 g), Bh#iREEFE:% (AVDO,),
LFBRFEHRBE MOC) #RL. EHERERHECT
FIEREE B O ER e h - T
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Table 2

Effects of D230 and dipyridamole on mean blood pressure (MBP),

heart rate (HR), cardiac output (CQO), total peripheral resistance
(TPR), stroke volume (SV) and cardiac work (CW) in anesthe-

tized open chest dogs

Drugs Initial values % Changes after the drug administration

D230 0.3mg/kg, i.v. |1.0mg/kg, i.v. |3.0mg/keg, i.v.
MBP 115.2 + 8.8 mmHg - 7.1%3.0 — 9.0-+1.7%* —23.3+2.8%*
HR 135.0 * 8.9 beats/min | — 1.1%+0.7 0.1%1.1 —~ 4,9-+1.6%
CcO 0.80 + 0.041/min 7.0%1.7*% 14.2:4+1.8%* 23.8+4,0%*
TPR 146.8+13.2mmHg min/l | — 8.24+1.9%% —18.141.0%* —36.9:+2,0%*
SV 6.1 + 0.5ml 6.3+1.4%* 11.541.9%* 21.54.4%*
CW 1.24+0.11kg m/min 4.8+2.1 6.6+2.8 — 2.8%6.1

Dipyridamole 0.1 mg/keg, i.v. |0.3meg/kg, i.v. |1.0mg/kg, i.v.
MBP 112.0 +11.2 mmHg — 5.1+1.0%* —13.842.3%* —26.45.4%*
HR 138.8 + 9.7 beats/min | — 1.1+0.7 — 4.6+1.1% — 9.6+1.4%*
Cco 0.79% 0.091/min 5.5+1.8% 9.5%2.0% 14.2+4.0*
TPR 148.3+14.7mmHg min/1 | — 7.3+1.6% —15.7+3,4%* —23.84+1.7%*
sV 5.6 *+ 0.4ml 5.8+2.0% 9.6:£2.1%* 15.144.3*
CW 1.23+0.22kg m/min 2.8+1.8 — 1.1+2.3 0.1+5.8

Each value represents the mean®S.E. of 6 experiments.

initial values (p<0.05 and 0.0I, by paired t-test).

* and **: Significant differences from the
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Table 3 Effects of D230 and dipyridamole on coronary blood flow (CBF),
arteriovenous oxygen difference (AVDO3) and myocardial oxygen
consumption (MOC) in anesthetized open chest dogs

Drugs Dose. CBF (ml/min/100 g) AVDO; (vol %) MOC(ml/min/100 g)
(mg/kg, i.v.)]  Before After ®) Before After ® Before | After®’

D230 1.0 53.7+7.2 | 62.6% 9.6% 11.8+0.5 | 10.0+0.3%* | §.541.0|6.3+1.0
3.0 48.5+4.7 | 102.7+ 8.6** | 10.6+0.6 | 5.7+0.5%% | 5.240.7 | 5.8+0.4

Dipyridamole 0.1 52.1+8.7 | 61.7£10.7*% | 11.5%0.7 | 9.4+0.5%% 1 6.1+1.1|5.8+1.1
0.3 48.0+6.3 87.8+3.6%*% | 11.0+0.8 | 6.3%+0.6%* | 5.34+0.8|5.6+0.7

Each value represents the mean+S.E. of 5 experiments.

a)! 3 min after the drug administration.

* and **: Significant differences from before values (p<0.05 and 0.01, by paired t-test).

D230 D230
— 125 ‘1.0 mg/kg i.v. 3.0 mg/kg i.v.
MBP L ST P Y e a
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AVDOl N T e e e
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Fig. 3 Typical recordings showing the effects of D230 on MBP, HR, CBF
and arteriovenous oxygen difference (AVDO:) in anesthetized open

chest dog.
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Dipyridamaole Dipyridamole
125 0.1 mg/kg i.v. 0.3 mg/kg i.v.
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Fig. 4 Typical recordings showing the effects of dipyridamole on MBP,
HR, CBF and arteriovenous oxygen difference (AVDO;) in anesthe-
tized open chest dog.
0230 Dipyridamols D230 OfFfiER L.
ACBF(%) & CBF(%) D230 (3 BB RIS LT 107M A HEEERFD
20T 207 IR AR Lo ps, 1074M T b & OIREE Re e
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¢ LTh, D230 i3 1075M 7 b U BERRAR 7o FNSI0E A %
LA, 107'M @R 5 MEIRIEH50% TH - .
1009 100l 3o 5 D230 OMFIfERRM A LBE
® T# -1z, —FH, nifedipine (X:h YV 7 2 Hgfgicwt LT
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4 1.
® e 6. CEBHMmKE (RMBF) [C33 368
® ® Fig. 9 WHE M 2 0LB R NER (RMBF) ##l
) % FLE LBICRT LS, KEHAZ Y75 v AEC L -
e THI%E L RMBF (58.7 ml/min/100g) (3, D230 3
- 0 50 -50 0 50 o 1 . N
50 AMOC(%) & MOC(%) mg/kg ¥ XU dipyridamole 0.3 mg/kg THML-H

Fig. 5 Effects of D230 and dipyridamole on
CBF and myocardial oxygen con-
sumption (MOC) in anesthetized
open chest dogs.

Abscissa: Increase in MOC expressed
as percent of the control

Ordinate: Increase in CBF expressed
as percent of the control

(FNFh147.4 % L0 111.8 ml/min/100 g), LAD #%
BIC X v (27.6 ml/min/100g) LM fho
FEa s LTom L -k, SRBEMNE CRE
L7 RMBF & KEH A2 V75 v 2k LA, LAD
RN TR TN L7, I L o
i, =77, BREMES THIE L EERmniE (LCXBF)
OFENC L HHINE, LAD #%&c L REECED
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Fig. 6 Potentiation of action of adenosine (Ads) on CBF by D230, dipyri-
damole and dilazep in anesthetized open chest dogs.
Ads was administered either into the femoral vein (i.v.) or into the
left atrium (l.a.).
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Fig. 7 Antagonistic effect of aminophylline on D230~ and dipyridamole-
induced increase in CBF in anesthetized open chest dogs.
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Fig. 8 Effects of D230 on the spontaneous contraction (Normal), the con-
tractures induced by intermediate and high K* (30mM, 100mM) me-
dia in the isolated guinea-pig taenia coli.
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Q

RMBF:H2 gas clearance
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Fig. 9 Typical recordings showing the effects of D230 and dipyridamole on
left circumflex coronary arterial blood flow (LCXBF) and regional
myocardial blood flow (RMBF) in anesthetized open chest dog.
LCXBF was measured with an electromagnetic flowmeter, and
RMBF was measured by heat- and hydrogen gas clearance methods.
Each drug was administered before and after ligation of the left an-
terior descending coronary artery (LAD).
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Fig. 10 Effects of D230 and dipyridamole on LCXBF and RMBF before and
after ligation of LAD in anesthetized open chest dogs.
RMBF: Obtained by hydrogen gas clearance method. Each column
indicates the mean* S.E. * and **: Significant differences from
the initial values (P<0.05 and P<{0.01, paired t—test).
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Fig. 11 Representative recordings showing the effects of D230 on the ar-

rhythmias induced by LAD ligation in anesthetized open chest dog.
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Fig. 12 Effects of D230 on the ECG changes induced by intracoronary
administration of methacholine in rats.

Table 4 Effects of D230 and coronary vasodilators on methacholine-
induced ECG changes in anesthetized rats

Dose Changes in S waves (#V) produced by methacholine
Drugs R N
(mg/ke, i.v.) Before After ®)
D230 3.0 5 211424 206+35
10.0 5 180+26 105+32
30.0 5 168+ 34 85+20%*
Dipyridamole 1.0 4 215+45 205+39
3.0 4 212449 211+49
Dilazep 3.0 6 219+35 186+32
10.0 5 182455 171461
Nifedipine 0.1 6 25727 138+ 18%*
Verapamil 1.0 5 27414 100+ 28%*

Changes in S waves from baselines were measured at 30 sec after the coronary arterial injection
of methacholine (2—4ug). Each value represents the mean+S.E. a):! 2 min after the drug
administration. b): 10 min after administration, 10 mg/kg (i.v.) of dilazep produced changes
in BCG. ** Significant differences from the values before administration of the drugs (p<0.01,
by paired t-test).
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Table 4 i, EWFSHE LIRS 2 5% meth-
acholine THH LASESLR L. EWESHHEC
BeFhbBEERE -7 D230 & 3~30me/ke
OHETENBHZOLERCEMETH -2, 10me/
kg T methacholine X W FERKE N5 Sk LA L HE
TAHEAAR L, 30me/ke THELRIMEERLRLE
(Fig. 12). 109#c ZOfERIER L. —F, dipyri-
damole 121 B X 3meg/'kg TSESIZHE LM /EH
TR & Teho o, Dilazep 3mg/kg HFEBETH - 7. Dilazep
10 mg/kg BE5TRESL, LERCBEERLLALL
DIV HEOBEE R R Lich, HFWERIEA LR ) T,
~—7%, nifedipine & U verapamil (¥, £hLh, 0.1
BLU 1mg/ke THELHSIWERYRL, CoFRIR
20~305 iR L 1.

Z £

A TA R E R iz Thiazinobenzimidazole F#lfE D230
OIEBIEA LB Lz, D230 (LRE A 2 O EBIIR M
£ (CBF) % 0.3mg/ke DL TR S ¥,
HEBIROME, SEBIROMER, BERBROTR S
T URBBBIR MR IR LT h— A OEIER %2R L
1253, CBF OHEINCHRL N LBEL LMD,
D230 OFEME ¥ 5 B/ PREARE S hiz. Dipyri-
damole i3 0.1mg/keg TEB: CBF HifEA%ZRL,
F DM D230 & H#E I TH -7z, Dipyridamole i1
B RN ESEmER R 2 EHBEEYS ShT

£y, SHOBSIIIhic—8 L.

CBF #EHrHME L 2HR (I1megke T D230
BEELMETRERET L, —#, Ttz
JREE & # DT L - TREE D, MFETFRER
PRI AL D230 A, CBF ##in&gi o
Lz opECENTENZERCETEL 55O
L2 EERRTLADTH L. MFE TR BEICBEMBET
OWADBREGRILZ &h b, BRI RS MEERE
Tl TERBEhA.

D230 1 0.3mg/kg & b HEEFHLCLHAERREMN
e %R LIzh, Zhid dipyridamole THEETH -
fo. ODFHBEIIIERIL, SEOFERS 5 VIR MER
FRAMER A T4 U % 55, dipyridamole 13880
BAREDHLRTELT, Ut LARHENEHNEED &
hTwaZkdb, $E8HEE N dipyridamole 1
LB OHHESEING, REOFEARERCERT A
FEbRD. SEOERTIE D230 OLOMeERYEE
FHETE L oo, OHEERING dipyridamole
FRBOBFTRE-LLDEEZORS,

D230 (T LAWEGRAERE J 001 EHES I %
MLTCH, EHER I OOHBREBEY NS
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BRI ERA R L & h b, FimitEsmtu
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F L BREOTNERREETH S 2 EHRBEE L.

Dipyridamole OSEMEIEERIINENE Ads HHE
CEBEENTEYPY, ZOfEHIE aminophylline
TEHENEY 225 TW5, SEHOERT
LI NHBEMAT bR, D230 THEREL Ads BEIE
AR RS MBS Ads HRfERANBEE &%
BELTVWAZEMTRR IR, D230 © Ads WEER
i, Ads ZELERKES LBE X0 BRI
SLEBECHETHY, HERFHOBF L L COmEER
ZEFSH Ads OEECHIEIOBEBBESEARE S L,
Dipyridamole ® dilazep T% B&E/fERAMA#HEDS &
RhT\5. Dipyridamole ic &% Ads OfEFIRERIT Ads
DEB~OR Y ALMEH D LW REINEEEIT
¥ v, dipyridamole #&5 CHIEAKFD Ads BED
FERBEDS T T 5. D230 © Ads HEER
b ok Ads ORY AL N EE
THHH.
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D230 O R LA MR (RMBF) x4 A EfH% LAD
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H, FAERBEXNECHE Lic RMBF ESCHcETFTL
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EERRELTWA. Ads i, TmiERFEAMORBEERT
THHT, ERFRBOLHCHRECERSH, T
WEMIMER B S 2 L ME ST L5272 LAD
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