AMCOR

Asahikawa Medical University Repository http://amcor.asahikawa-med.ac.jp/

Therapeutic Research (1990.05) 11#45%5:1394~1401.

Nicorandil (NIC)&Nitroglycerin (NTG) D it Bh IR N ¢ 5-12 X 5 %) SO AHE:

RAEMES, MFEE. NIFNH—B. = . EALO



34 Symposium : £ 2 [ Nicorandil H%E<

ERoR © BET

(RE]

Nicorandil (NIC) & Nitroglycerin (NTG) @
BEMRAXRESIC & 2UROMEE

ERmEE mBEd NG
=4 L 2HLOS DEFLE

T L&

nicorandil (NIC) (%, K<* channel opener &
LTofEM L, nitrate L LT fEB% fied
Do = — 7 I RUIERRE TH BV, KEFN
ODHEECRIETERE, BLCHBECLsd
DTHH, MERCRIETIERL, FEORM
CILHLDEMIhT\\5, KEHOBIRAE
SeBL Ty, TTRERMREbIh, B
Fie RSN BE ThTW553%Y, TEIRHNE
BT 5 MTEREOEL, R LHIREC
BT EEomI o i, FAEH0Z
HErELD L E, TOGHPEITITED THREKRE
WhOND B,

ABFFL, NIC oEERAES O $F %,
nitroglycerin (NTG) L D& D 5 2 T HbLH»
L€, BREROTMEEYRE T LEE
Bel, RBcEEbhbhABE LTV 3%
HBIRIAEAZER X % WA SEEIIR MR R 0 21k
DEEY », WEAOMEFBSHMOMEELR
BLL 5 2B LI,

1 F% (AL

{68 8.5~15kg DM A% H\>, pento-
barbital FIRRE: (25 mg/kg) #, WIS M
RIcBIMg L, DI cradle % (FEBL LA, EEH

Miller cath.-tip manometer

Balloon —
inflation

| LVP
dp‘dt

—
Infusion
site

Doppler
flowmeter

Piezoelectric
crystal

Intracoronary infusion {2 m/! saline solution © 1 min)
Nitroglycerin 0.2, 0.5, 1, 2.5,10,20 g kg
Nicorandil © 2, 3, 10, 20, 50, 100, 200 g kg

B 1 ®BHE

Key words: Nicorandil, Nitroglycerin, Intracoronary administration, Hemodynamics, Myocardial cont-

raction, Arrhythmogenic effect

Naoyuki Hasebe (37> : MJIIE# KFE—PIF

56(1394) Therapeutic Research wvol. 11 no. 5 1990



Nitroglycerin

(mmHg)
1209 == —p o R
z —
z1101 T
=100
S 90 .
Z 80 |
® 0.20/.g/kg)
70 © 0.5(128 ke)
A h’vug,’kg)
a 21.“3//1(!-’.)
/ " 5(ug/kg)
(bpm) 5 10(z/ke)
140 * 20(.g/kg)
- 3| B

1104

0 15°3° 1 2 y 6

(sec) (min)

X 2 fFMmERXCLHEEDOZEL

fR2: 5 ER P ITRE—NARTIKER, &F
¥ Doppler flow probe % # % jATrH CENE
BrFEL, EmidEs £=5—-17%, A&
MBI =0 BERK 7V Asr LafrE
BmEEEL, BT OHR SL), LEELER
(Epi-ECG) » & L1, £EIMITENEHIBE
DEFRFHIZEALOBEL L b, SHERY b E#H
PRIEPICSEE L7z 7F-balloon catheter % f\»,
balloon D AR 1 X % EHARIFE © PAZE & W E
(CSP) JIE % AT & L1z, A, NIC2, 5,
10, 20, 50, 100, 200 #g/kg, NTG 0.2, 0.5,
1, 2, 5, 10, 20pg/kg DK TEREDOEE »
2ml OAEBEEKERE L TEHRBAE»D 1
SEITEAL, FEEORKNELLBELE
L7,

2 BREERE

LIF e &8 7 BoOMBH REE S SR
WTHRNB A, BT 5 X 5 CEKREREE
OEALPHE L, HREOHPLTAREL L -
7o b DITERS Lic, R of sy, FEE
SEBER R LT,

Therapeutic Research wvol. 11 no. 5 1990

Symposium : £ 2 [a] Nicorandil Bf7E£ 35

. Nicorandil
(mmHg),
120
2 1101 % % ?
21001
3 901
I‘:: 1 ® 2('/1g,k{.’,‘ /
g 80 o 5(‘_,“_{‘ kg\ /
704 & 100 ke
5 200.g kgl
» 500g kg
0 1000/ keg)
thom) * 200(/.g kg)
pm . .
1207
E g R e—-
:llO‘ ——
53100- i x
*\/
90+
T SN O

isee! ‘min)

1) EmEG LU LEEOZELR (E82)

M2 A£» NTG Tit, 5pg/kg Y ETHRELK
T15% Gt24%) % peak LT 2HEOHK
MEDETAHEE L, FHEEIRERS5 10, 20
pg/ke TEr R F R, 11515555 106.4=
5.7 mmHg, 114.4+5.0%>595.44.1 mmHg,
112.1+4.4 25 77.57.9mmHg ~ L {EF L,
BEHT 3, 50 LBACmEE L, LEEL,
2 pg/kg LLET, bTHTRHDHIEEHEM
R LT,

24D NIC ¢4, 50 pg/kg Ll ECTHEE&K
T 15%% peak LT H5HFEOMEBMEDEKTH
HE L, F5 BIRER 50, 100, 200 zg/kg T
ZThZh, 111.9£7.4 55 101. 9£8. 1 mmHg,
109.2+7. 855 81. 7+11. 4 mmHg, 103. 8%9. 8
A35 70.0%+13. 2 mmHg ~NL{ETF Lichs, #5
T3, 5HTHRAREEYR LI, LHKT
13, BIRNESET NTG L REEEE LT3
BHah T 5 REHEDO Y 1IARZ TILRD
Sh?, LA 100 pg/kg L BT, HELKTE
BEOBY»RHLI, BHAERCHLR T
HEEMERHERS Y ORBTH D EEL bRl
57(1395)



36 Symposium : £ 2 [B] Nicorandil B7e&

oo
s

N
i

Mean coronary blood flow veloeity

(kHz Doppler shift)

Nitroglycerin

® 0.2(,8/kg)
0 0.5(zg/kg)
2 1pg/ke)
& 2ug/ke)
" 5(ug/ke)
o 10(.g/ke)
* 20(/1g/kg)

101

oo
1

(=2}
I

Mean coronary blood flow velocity
(kHz Doppler shift)

(min)

2(ug/ke)

5(ug/ke)
10(,.g/ke)
20(/1g/’kgj
50(z.8/ke)
o 100(x.g/ke)
* 200(ug/ke)

> »Q ®

y7a

(sec)
3 FHEMHEDOEL

2) EmEEOE(L

#BE ¥ Doppler izt X 5 EmiEx, &
mMRBEHFTS LI T3P A, 2Tk
ERETER L (K3), NTG Tit, #iRA
BHELELY, SEO LS LFERARE T
TEMAPEIMTS 2 8 mbhT\w59, M3
FEER LT ELITRTCOBERB R T,
BE5BAIA308 % peak L35 HEOBEKETN
TeMitEDOHE M A A » b h, 0.2pg/kg T
4.0=0. 6 5 53081 5. 8+0. 7 (kHz Doppler
shift), 20 pg/kg -C3.9+0.57>57.4+0.5 (kHz
Doppler shift) TH 723, 5pg/kg LI ETiL,
BERTHRINEY TRSHE1 AN, TER

58(1396)

4

(min)

EoETF#KMmTsLnEEZ O, A3 TF
B o NIC T3, NTG :R# TXToHs
BBV THEREOBRERFNRENNED bh
fohs, %o peak X, 200 pg/kg LUIANEEHLRT
A 15HIEH D, 2pg/kg T3.60.4005
143 5.0+0.5 (kHz Doppler shift), 100 pg/
kg ©3.7%+0.5 2% 9.5+1.2 (kHz Doppler
shift) THotc, o NTG L T&
EL, ¥l-EBHETCEERED BT Licks
THAMEEZ LBl - Tk D, XLEMmEHEMD
peak YRR S DR ED D, NIC DR Mk
IR, Bbie NTG L3R5 85
REERBZ ENTRBIRE,

Therapeutic Research wol. 11 no. 5 1990



Symposium : £ 2 [6] Nicorandil 7% 37

Nitroglycerin
30+
~_§ 20+ ® 0.2(,g'kg)
"-—_-,:‘: o 0.5(s:g/ kg)
iz s 1w/ke)
== a2 'ke)
'::-g 101 = 5(ue/ke)
£7 o 10(//kg)
SE * 20(18/kg)
0~ j ) . 1.
0 15" 30" 2 4 6
(sec) (min)
Nicorandil
% 301
ZZ 201
é’z 10 2ug/ke)
SE™M o 2ug/ke I
o s o 5(ug/kg) " 50(ue/ke)
4 10(ug/ke) © 100(ug/ke)
A 20(ug/keg) * 200(zeg/ke)

H 4 EOEFEAOZEL

3) BEmEEROZEL

DEXbv, BEHEhz%Em&E &Kk, NIC
DS XV BERENLHLA KT 2R
(H4), ECETE L EaEENOKTE
FHET B L B4, NIC TR hEED
5D REVCT EDRBE NI,

4) BACHERGELUTLEAOCERIOZEIL

B 5w, NIC 50 pg/kg #ERED 1 FlDOEZ
Fam LI, SL TiX, IKEKRAE eI
EL, 150 T bulge % L
Tk Y, ENHEROFEENREIRS, &
i, AEGEREATHEIR W5, &4
B IHEME fEAYY L 4% 35 $D0ThH
%, Epi-ECG Ik, control JREETIL, TIHIIK
50X 5 etk mEIh 5, NIC 51
I THIBHCEL, HRrc¥Elic, SL,

Therapeutic Research wvol. 11 no. 5 1990

2 4 6
(min)

Epi-ECG @& 0Eft& %, NIC HEKTHIL
BRER T control L~ ET B DA
%, Epi-ECG o%1{tix, 20 pg/kg »HHBEL
X U®, 100 pg/kg LL ETixOE SSRGS
BFEL, 200 pg/kg HE5RRTIE, 7 G 2 FiAs
DEMENCIE - 7o, OHIUEINSISEEC S
BETOLEMBLERE L LD, oL
HEREADEREEC SR THLDOTH D,

E6 ik, LEMEZ fehic flicouwT, SL
DOELE NTG L B 1L7-b D TH %, GHE
D NTG wit, BHEEEN A% BBl T 58S
LH BB, ToOEFE ED T WEL HERD
HHELATHS, SEIOKETIE, H6ED
NTG T 20 pg/kg B HRAC IR RIAR DT
R EDBRICH, BMERRCIEER
Bk ieh o7z, B 64D NIC Tix, 50 g/

59(1397)



38 Symposium : £ 2 [a] Nicorandil §ff%¢4:

Nicorandil 50//g kg

Stop

Epi-ECG  ~i=r— i~

Control

Epi-ECG =2 i
After 30 sec

Infusion 3

R,

After 1 min After 2 min

B 5 RATLHRGES L COREOERICZIETEED 1 6]

‘mm) Nitroglycerin
=
== — e
2 o
L *0.201g/ kg)
_'_; o 0.5(1g/kg)
s 1lng/kg)
s 201g/kg)
£ 304 s 100/ 'kg)
5 * 20(1g/kg)
g ZOJ f@; %
5
7
£ 104
~ JL
T T T T 7/ T T 1
0 15" 30" 1 2 4’ 6
(sec) (min)

K 6 IEKMER IOBITERROZL

kg I ET, 530 HrbaERIBERTED
EE L RFTEHROKTRRD LSS, K6
CaREh5 X5 W OEMEN 2 RS aici,
HelgRy# e 232 control (I LTk bh, mHE
TRRD BN D Z i b DM TI(EH O R
W, BT Ehbnb,
ETREIRCER I, ERBITOHOEREEND
FERCIRE [ O g 21 X B BALO TN GHEIC IS

60(1398) Therapeutic Research

vol. 11

E
3

Nicorandil

Iond-diastolic length -

* 2(g/kg) B

o 5(ug/kg) * 50(rg/ke)

+ 10(2g/kg)  =1000g/ke)
= s 200g/kg)  *200(g/keg)
Z 20
&

% 104
= ol
r T T T /// T T 1
0 1530 1 2' 4’ 6’
(sec) (min)

Lo LEZLNAD, Epi-ECG Bt b %4
T, ThbOBEKMWIEM O b ERRITH %
ZEREE R, bhitbh e Eilo RT

2.5mg (H—§E) o NIC ofi FTfEA%
B LB S oRE® T, FAEO—EHD
OHIGEEIER AR Sh T0 528, R
FRIEFICBI L Tl b Tuvia, & Ok
ik, SEOBHTIESEYHAETHEL, R

no. 5 1990



Control
CSP 1004 2
(mmHg) 0 ] S
CSO (—)
CBF

(kHz Doppler
shift)

(=3 RN
|-
-

Csp 100 5 =
(mmHg) 03 N

CSO (+)
CBF 4o SEF
(kHz Doppler 2 } \
shift) 0

Coronary blood flow
velocity pattern

Symposium : £ 2 [@ Nicorandil #f%4& 39

Nitroglycelin

Nicorandil

B 7 EMitE-# - v OF(LL EEIRAMEC X % B

BHBEEERToz &, HODHVEE
BR2, bhbhodokh HBHEEETSH
BERIBDONE LRl

5) E&HICREAZEZIC & 2B MmFHERY D EM

bhvbhulk, EFEEHEIRFEOAE & RAEE
R M D BE fRIC D\ THRET L C & Fo, EEEENIR
Mk —EReE O ERIRIAD FAZEC X » WY
L, BAfkd & denifEs LEISHE M GEmigR
) oZHEEEERT, — LR KIT5E
MRS DZEAL S IR IF O PAZEC X -
Tz %), toBRERXEMRE, TERE,
TEEEH, OHNER S 4 o ZRERER
ToOEEYXT S, 4E, ZOBREXAWT,
MEFOHEEERE L,

X7 BB, TEIRFIEEAZER:, FEIXEAE
Rorh ZhEBIRIFAEE MREFEE 2L
Tk b, TEmItEEROIEFAER»ELR
PAZERE 2 48 T BRAYIC ;R LT, D control

Therapeutic Research wvol. 11 no. 5 1990

Tk, EEIRAOMAZEC X v NG, IR
o & ST BH, BEBRIAAED Lk
A —H L W - 8o MiHs BEETH
%, NTG ik, FANMEHD dip 2 R7chic
RegcEmFEr»#EmL, NIC Ttz o dip »
&L e b, B4k base line 25 EHT 5
DHEBETH 3, TRIRIAMAZEOEINT X b,
NTG Cix dip B X WL e b DX L, NIC
TILEIR 7 A3 X 0 SR T, MR IR Al
HoMH»BEE L/t -7c, NTG TiREERM
BRI X b, damping R H BEhicd
DEEZbLIB, —J, NIC TIXX hEKRHED
BERENEN IRET 5 coBEReEr L8 L,
EEARTE O Fe A i T 5 IR AT E -
T, MmEPRIEZI R ELSBhicbntEL bR
7o UL, GEIOERRTIE, EREIROE
M AP IR N AT IKER & Lk
¥, EEFIMERSS » FHHE X h, conductive

61(1399)



40 Symposium : £ 2 [@ Nicorandil Bf5c£&

vessel DR R A B Licd v FERSH -
oo ZDRHTEDOHEL, YHTFHINIE
FEECIB R ot DL Bbh s,
ko X5, NIC oFERFA #5135, &
AE TR ORGSR & EARRIRERCHE
BELFRE ebiswpl, —E& LA T,
NTG LIXEAL A B b Bt mER % &
O, BREBELEERALLHGFTES, NIG 0
HEWRNES-2 EOREEC % LT, NIC o
BERABEDEDTH -7 2 L R IERHT 58
EbH 0, BEREAOWEMHBELTEbIZ
BT LENH D,

1w & _

1) BEBMA%ZE, NIC L NIG oF
BRARGODR AT Lic, M L LHERK
FRCEMR M55, 1 5EoEAF,
NTG Ti3#308 T IRECZE LicEBA 3+ 50D
et L, NIC TilE5EHKT ¥ T HinsEst L
o

2) mAETI, WELDRAKRCEnEDK
Fabib LA, NIC 0z 3 s Fme B8R
R, XYWL ARERFOSMEER
B ELb L,

3) 50 pg/kg LA EoEAED NIC iz, B
LM EIERA S X O Epi-ECG 0% k%
5 EAREIR(EA RS bhic,

4) BmiE & — vk &L EERRRE
kB FoEML, NIC 28 NTG i, I
D REOBIENEOIEEREE T &%
REE LT,

5) NIC oE#IRA H51%, BRHEOHH
TIE EED X 5 EfER T4 E R L e
Ehiewh, —EEHMATIE, NTG LixBs
RIS EmEIN - % — v A OmELRT
WRIEA Y HIfFCE, BRKEMAOTREMSE L
TIHIKRET 5 LERDH B,

X ik

1) Taira N: Nicorandil as a hybrid between

nitrates and potassium channel activators. Am

62(1400) Therapeutic Research

J Cardiol 63: 18]-24], 1989

2) Aizawa T, Ogasawara K. Kato K: Effects of
nicorandil on coronary circulation in patients
with ischemic heart disease—comparison with
nitroglycerin. J Cardiovasc Pharmacol 10(Suppl.
8): S123-S129, 1987

3) Kambara H, Tamaki S, Nakamura Y et al:
Effects of

nicorandil on cardiovascular hemodynamics

intravenous administration of
and left ventricular function. Am J Cardiol
63: 56J-60J, 1989

4 REWMERE, NFFikE, Gz EFH
BEDHBE & FRIR — A IRIAPA R X 5 ETFiH
BEDRHE—. A AERRAEE ¥4k 18: 97, 1988

5) Press KC, Gross GR, Brooks HL et ai:
Hemodynamic actions of nicorandil, a new
antianginal agents, in the conscious dog. J
Cardiovasc Pharmacol 7: 709-714, 1985

6) Nakagawa Y, Takeda K, Katano Y et al:
Effects of 2-nicotinamidoethyl nitrate on the
cardiovascular system. Jpn Heart J 20: 881-
895, 1979

7) Taira N, Satoh K, Yanagisawa T et al:
Pharmacological profile of a new coronary
vasodilator drug, 2-nicotinamidoethyl nitrate
(8G75). Clin Exp Pharmacol Physiol ¢: 301-315,
1979

8) Hartley CJ, Cole JS: An ultrasonic pulsed
Doppler system for measureing blood flow in
small vessels. J Appl Phsiol 37: 626-629, 1974

9) Gantz W, Marcus HS: Failure of intracoronary
nitroglycerin to aleviate  pacing-induced
angina. Circulation 46: 880-889, 1982

10) Yanagisawa T, Satoh K, Taira N: Circumst-
antial evidence for increased potassium con-
ductance of membrane of cardiac muscle by
2-nicotinamidoethyl nitrate (SG-75). Jpn J
Pharmacol 29: 687-694, 1979

11) Himori N, Imai N, Taira N: Positive ino-
tropic action of glyceryl trinitrate as observed
in the blood-perfused papillary muscle prepa-
ration of the dog heart. Clin Exp Pharmacol
4: 257-262, 1977

12) Yanagisawa T, Taira N: Effect of 2-nicotina-

vol. 11 no. 5 1990



Symposium : %% 2 [B] Nicorandil 74 41

midoethyl nitrate (SG-75) on the membrane R YOHEMNEBAE ot —. EHELGE

potential of left atrial muscle fibers of the dog. 13: 74-81, 1985

Increase in potassium conductance. Naunyn 14) NHEEZE, bR, ZEAEREE,  v—¥—

Schmiedebergs Arch Pharmacol 312: 69-76, 1980 12 X A EEIRE AT 5 Nicorandil D ZHHE.
13) /W& B, BES, EF T | EHRAES Ther Res 10: 91-95, 1989

Iz X 5 BETOE~D Nicorandil g —Ca?*

Differences in Effects of Intracoronary Administration
of Nicorandil and Nitroglycerin

Naoyuki Hasebe, Hironobu Matsuhashi, Yuichiro Kawamura,
Chikashi Kohmura, Shinobu Kaneuchi and Sohkichi Onodera

First Department of Internal Medicine, Asahikawa Medical College

The effects of intracoronary administration of nicorandil (NIC) on coronary circulation
and hemodynamics were compared with those of nitroglycerin (NTG) in anesthetized dogs.
Each of them increased coronary flow, however, NIC increased it and decreased coronary
vascular resistance more significantly and pronoucedly in a dose-dependent fashion. The
changes in the wave form of coronary flow velocity and the additional effects of coronary
sinus occlusion on them indicated that NIC dilated resistive coronary vessels as well as
conductive coronary vessels. Large doses of NIC supressed the myocardial contraction and
produced the arrhythmogenic effect. However, the intracoronary administration of the proper
dose of NIC may be as useful as, or in some cases even more useful than NTG for the
treatment of acute coronary events.
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