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Effects of nicorandil on spontaneous beating
and action potentials of cultured myocardial
cells of neonatal rats

WANG Hong-Xin, WANG Wei-Xin
( Department of Pharmacology. Ffinzhou Medi-
cal College, Jinzhouw 121004, China)

AIM: To study the anti-arrhythmic mecha-
METHODS: The
myocardial cells of neonatal rats were cultured

nism of nicorandil (Mic).

and effects of Nic on spontaneous beating and
action potential of cultured myocardial cells
were observed. RESULTS: Nic 32 pmol L'
and 160 pmol L' decreased the spontaneous
beating rates of cultured mygcardial cells of
neonatal rats. Nic 64 pmol L™ prevented the
beating rats induced by CaCl, 1 mmol L.™! and
isoproterenc! 2 pmol L™'. Nic 32 and 160
pmol L.7! reduced the amplitude . maximnal rate
of rise, and shortened APD;, and APD,,; repo-
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larization. = Nic prolonged the spontanecus si-
nus cycle length. CONCLUSION: The anti-
arthythmic mechanism of Mic is related {0 its
direct effects on the myocardial cells.

EKEY WORDS nicorandil: cultured cells;
myccardium; calcium; isoproterencl; action

potentials

/4 B&: 4T 858 R o] # /R (nicorandil, Nic)¥i

LR RBERNE. FE: KMEHRIAR
LR B UREE Nic X3S L LR M BT 2% 4
S EENERIAZH. SR, Nic ¥
WA EFAR CNARE REEAMETR.
Nic 60 pmol L~ 34} CaCl,] mmol L' R RF '
RRRE?2 pmol L' 8N4 40 M sh 3R & W 1
BJ. Nic 32f1160 pmol L1484 3h#E = {3 vE BF
(APAYE BN EA#EEV, OB TR, #sh
& B {2 (APDs.. APD . oA
(SCLOZFHEK. #Hif: Nic BHLEEy
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& W] # iR ( nicorandil, Nic), 19784 H
AERSGHEY. TAEEBEOSN. TEH
T OB GITFEY, P ERITTE RO
BAEMHERS, HIHFEHE. ALK
HEFRAXRIARCUMBYEE, &KL,
Nic d CISB M EEER SRR RE
BWHER.

MATERIALS AND METHODS

LA RS2 B IR, TREGT, B
$TF2—4 d Y Wistar X B vF, Hanks’ # . R
1—3mm®. Fi0.06 %7 B3 HIREHE A E 40 HR . ML < 10
— 62X 10% cells L™V ER TR 20 v/ MBS
My, SEHEEHETFI? C. S48 h B KITHU.

FE XSE- LA 8|8 S8% T, R ER M Eh i a4,
YR AW RSN ES, 10, 15, 20 min BC LS ERE
T E ;i

WEFRENEABEMET. HARERIWR
B mEstl . HABEBERLATeS
wms MIEKCl 3 mel L%, HEF10—30 MO, fEEH2
—5d KA, SIEMBERE APFE ST
VDF BRI EBRNE, - BHATRSE LS, —
BeMaBEARERTH, 35 Ve "AP S| H .
TRIEL0 min AR, WESHHE AP, FE
BE ¥l 47 B e R

FMEAAHASFERH. Nc hEMEa -
2, BB RL. Smmel LTTBWEH. RETLE
¢ ¥ (isoproterencl, 1so). BLAL60 pmeol L& .

RESULTS

2 sEER YIRS RS SRR S A
BB, D4 Nic ¥ B 581 & 321160
pmol L™1,  ITHGH A FEHHMERE. WEH
/55,10, 15, 20 min B, [ S5 G M,
C LA E I B R (P<C0. 01). PHZ
#7E5, 10, 15, 20 min AT 5 %f B8 20 48 A7 B T 4
shaE M, P<<0.01. #—4 K. HaIEMH
MEEEDHAYSIE. T H 160 pmol L™ H 32
pmol L' H i EFEBEFEMHP (Tab 1).

F CaCl, B Iso ik 48 Bin # 2h 35 HE 49 # 3H)
fEA S¥GZE, £R4H . CaCl#, CaCl,
+Nic 8, Iso 4, Iso+Nic ., FEXITASP,
HASHE M, AIPAME Nic %F CaCl, im0
s MmmiER . 5A4ME Nic %
Iso piR G-l MR S R MHAER. "IA4
FF 856 HB I A CaCl, (20 pL), 3% 3 %51 mmol
L-7, B] .G WL HE 35 50 3 eF B 0. 10 min
B (F T Tab 20 min) ER BA MR (S
RZyEiH L P<<0.01), B—HMINT 38110
bpm. H_HW 35410 bpm. WEHE_4H
A Nic 64 pmol L™!, TTF—HMASHEZE
REFERWE., MAMYMEHSGES,
10. 15 min) f#.0 N1 20 R 3 A8 40484 i 4 (A)
3. EHAFHEEINA Iso 2 pmol L7,
AL P B B BN, 5 min BHEMA
S4B (5 ASGRIMHK P<0.01). XBf
8 " #HI0A Nic 64 pmol L™, TIH—HIMA S

Tab 1. Spontaneons beating rates of myocardial cells of coltured neonatal rats after micorandil. T-+s.
P>0.05. "P<0.05. “P< 0. 01 vs 0 min. a=cell clusters from §— 10 neonatal rats.
Nic/ n Myocardial cell beats per minute
pmel L7? Q 1 5 10 15 20 min
0 11 96113 5413 96T 14" 87+15" 96413 96113
az 11 132+19 g4—19%" 824 1%° 76417 T4=+=17" 73418
160 iz 10520 7621 52+ 18° Jgt10- 313 20t+9°
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Tab 2. Effects nicorandil 64 umol L™' on beating rates (bpm ! which has been induced by CaCl; 1 mmol L7 and
isoproterenal 2 pmol L' jn the cultured myocardial cells of neonatal rats. r-=§ cell clusters from 38— 10 neonatal

T—5 "Po0.05, ‘P<l0.01. (CaCl,+Nic vs CaClz 1, ApT-3. 05, "P<70. 01 tIso+{ Nic vs Iso 2.

rats.
Beating rates /bpm
O 5 10 15 min
Ca(Cl, 83413 121410 123x1v 12613 12815
CaCl;+Nic E=tia 1144107 941 8° Br= T 8917
lso 9511 130x10 145312 150413 1451+11
Ise +Nic 9323 143%8 127411 119+ 8 11419
Tab 3. Effects of nicorandil on action potentials of cultured mycardisl cells of neonatal rats. »=3 cell clusters

from 8— 10 neonatal rats.

Tts. "P>>0.05, "P<<0.05. ‘P<0-01 vz O min.

Mic Time of medication/min
pmot L7} U 5 10 15
MDP/mV 32 53.6x4.0 52.5+3.7 51.4+4.0° 52. 3=+3. 8
160 55.24+5.1 54. 016, 4 52.51+6.2° 52.7+6.1°
APA/mV 32 62.8+2. 4 3. 113, 8° 62.9+2. 9 f4.2+2. 6"
160 10.915.6 57.149. 6 54, 948, 0° £4.3%8. 4
FPBO/mV 3z 40.7%3.0 38. 4—4. 4" 38.61+4. 6 39.9x%.5°
160 41,243.0 39.4+ 3.5 36,343, 6 40. 3+ 5. 4"
0S5/mV 32 27.6+1.8 24, 8+1.5 24, 13,7 25.4%2. ¢
160 29.9-4.1 17. 7109, C° 14. 918, 5° 14. 018 3
APD,/ms 32 74. 111009 14,7410 6 42. 048, 1° 44.3%9.9°
160 83.4110.7 67.9+12.5° 65. 2212, 1° 60, ¢+12. 0
APD.: fms az 123.6+27.7 96. 7T 222 915418 93, 6125, (F
160 142, 1+21.6 12%. 9125, 5 126. 2+ 24. & 125. 2+ 20, 4°
V!V s™? 32 18.0x2. 4 15.1+2.1° 13, 3x1. 7 15.5+1.5°
180 20.244.3 12,2433 10,343, 1° 11.0%4.1°
SCL/ms iz 545, 84136, 4 600,1—137. 5° 621.14+136.1° 634.1%£139.2°
160 608.94+114.1 728. 71135, & 775. 01140, &° ¥91.4+135.1°

R FREM YRR, WA MR RA O L
A E Sh A L (5t 40 ] Hede . &5 3R I Tab 2,
HEERAUEN. B CaCLARE —AMARE
REE, PR CUMRESNRZRTIER,
W3 % CaCl, FIMA Nic 5, E¥RAY.O
I EsEHE TR, MACINAEHED
ZAL M S5, 10, 15 min &, P<0.01. i
B Nic 1§ CaCl 38 May UL 4R B 2 H M iE
. BH o ME—HAMASEARE. CHS
O UL A g sh SR W TR, BOAUH Iso /5
BIA Nic, EHEESACUMBEHENE T
RE, PHLEC-ALARAIEsh 3 T (LM HEBE5. 10, 15

min B P<Z0.01. B8 Nic 34 15O sy 0
4R F M AEH.

¥t AP MR HOA Nic 32 pmol L7/,
AP XA LEE., LUSIIEEUEE
(APAY, 5O, B EAEE (V. ME
AP F50 %, 90 Yttt E (APDyw. APDy)Y,
SCL A &%, BHAEFHKBEAMDPYRNH
B3k, MNic 32 pmol L™ "B ES min 58
EHYHEE, HF APA 5 V. FE(S R 25E]
A P<<0. 017, APDs 5 APD, AR 4858 (P<<
0.01). SCL $EE(P<I0.017, 10 min A 5% &
HELBEME. Nic 160 pmol L7'#H, &2
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ik —£T, BEAAHEIS min N, kS

FARLBEHE. MHHRAMASENRE.
ESRFNAE L.
DPISCUSSION

LB L REE, Nic #0000
EHE M. HEREA, (EAMKR. X5
A M F) A Nic {8 SCL HE 5 2 4 89 5% B4
#ﬁ.

Nic I CaCl, & ISO 18 g0 B0 40 B 48 5
FME ER . 85 Nic B GEIME Ca®t (.
EF Nic B¥IER T2, e REEBERTFET
bR k=R e 2 R

LD FE ALK AP, APA H
Vo IE B S & R Y AP B PR &, 8T8,
i AP HER ETEEBE RN EHNK
AT, Nic 3 APA B V.. B9, 1688 =3
Ca®* IR A A Ry E A, APDs . APDs Y
PEFEERERX M. B, G
MAPMEHRMBFEEREF Ca®, K' WM&
FR™, ME Ca*t B, M KSR iE
APD %5, Bt APD By 48 %148 = Nic T 8
Fh#E K R ER. A AWy Nic fm
BRL34915—# B — M@ EF HMY, BE
ARG A B THE W Nic 3
AR EEERAIESS T EBkii 02 E
BRI
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