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Abstract

Short-acting calcium antagonists have a deleterious effect on the prognosis for patients with myocar-
dial ischemia, possibly caused by overactivation of sympathetic nerves due to vasodilatation, negative
inotropism, or coronary steal. However, there is considerable debate about whether long-acting calcium
antagonists as well as the short-acting calcium antagonists have the same effect.

Barnidipine-HCl is a newly-developed calcium antagonist with 1 : 2 short- and long-acting particles.
This study evaluated the changes of autonomic tone due to barnidipine. Both the short- and long-acting
effect of the calcium antagonist was evaluated. Eleven patients with primary hypertension underwent 24-
hour ambulatory electrocardiogram and blood pressure monitoring before and after the treatment with
barnidipine. Heart rate and blood pressure were compared before and after the medication. Heart rate
variability was analyzed with a Marquette 8000/T. High frequency power (HF), as a parameter of vagal
tone, and the ratio to low frequency power (LF), as a parameter of sympathetic tone, were obtained.

Twenty-four-hour average blood pressure decreased significantly during the day, but nocturnal
hypotension was not observed. Heart rate did not increase. HF decreased at the peak of the short- and
long-acting components. LF/HF increased at the peak of the short-acting component. Short-acting par-
ticles of barnidipine had a deleterious effect on the autonomic tone, that is, overactivation of sympathetic
tone and suppression of vagal tone. Long-acting particles of barnidipine suppressed the vagal tone. These
findings suggest that short-acting calcium antagonists may cause arrhythmia or deterioration of coronary

ischemia.
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IZEEODD XY TS ORERDEE Sh, BILHGHR
Bl L THaREEFBESINTEZ, 1995 £
Furberg 59 %%, Ca BEMEIIRIABFERT 2 L 44T
BEENSEILTEEND S &\ 2 5 BT % “Circu-
lation” 551253 L, FDA (Food and Drug Administration)
DEIEbRERIN, HRAFLELSTHEBL 2o 7.
COZLIEIFEPETHFEEL Z2oTWVAD,

FrEBSEIFERAL LT, CafEhiIC L5 EM
DFEFLREENERICNZ, 28% LELRCERE
ENHERIC X DB &R S5 REHESBMREE L
ENBITONTWAY, REMEROFEHTEIR, B
MRS, CAEREICBWTHEALELEL LT
LYW, TDL) LEHENCaEHEL LToRE
LEBERICX DRI D%, nifedipine D & ) IZE M
ROEWHLZERICDAEI BZDONIIOVTD, 4
REBRARESh, BRI TV, RIE, R
BLUFRE Ca BHENS (HESN, FLODHK
EDOERELZoTETVE., $ETORXIFEHICHN
Sh-FANL, FhEHERE D dihydropyridine REEH]
TdH5H. #EPAE dihydropyridine & Ca FEHLEE & EXHES
dihydropyridine & Ca FEHIEEIC, MEET LA OZIRD
HEDH B DEDLERETHI LI, AIBITORER
2ETO Ca BHEICHECTEL22EN L) BEL
BR+LLETEETHA.

FEFFETIE, ERERS L BHERTE 1:2 TER
L T\ % barnidipine-HCl #F|IZDWTEZDREEIEH,
HIRERER, XERABAZELIILD LT 58EME
~DOEREREL, MRS 76 T8 BT 5
ZExHEBE L.

MR EHE

L. ¥ =B

1995 4F 4-11 A IZ UFEIHRIEREARINREZZ L,
2B A R THERILEAV§ 1 b IUHEH 160
mmHg L E, &% \WiZIEEY 95 mmHg LETH Y,
ERE (MERE, LEN, LTI -RRE)ICTEE
EBRDLdol NBERRE L. THOHDHRIT
24 B IES e AV Yy —LEBRIEESE L, 24
BEOME L MaEE 2 E&FH L. 2B, 2 00KRE
xBTS A2 0 EPIIBREOFLEICL o 72,

#E\V T, barnidipine-HCl (kK 4) 15 mg ZEH, F
A8 BRICAIAR S 7. MARBA%ERR 2 BRI ALz

Selected abbreviations and acronyms

HF=high frequency power
LF=Ilow frequency power
LF/HF=the ratio of LF to HF

TP=total power

#®ic, BUEBFIERtE AV —LEEH R EE L, 24
RE OIME & AR B) % Fisk L 7.

2. 5 &

1) Barnidipine-HCI

Barnidipine & 1980 £ ICIUIZABEICIYVHARB I L
7 Ca FEHIFE T, nifedipine D# 13 EOEEEH 2 F
T5. 1208 7ENid1:2 DLETESEEN L&
BHER Z AT 5720 (Fig. 1-+L), SRS HEE, »
DERTHEN) 2 2DORFERPMA TS, #HR
BRI KBS FHECEELZEFSELHOT
»5. —F, HREENIBEEOES FHEEICEE
EEARSE, BEIEYHRBEHEKEICICI—-FT1 7%
HEN TV (Fig. 1-F). IMAEEIZARE 0.5-2 K
L 4SEEEIE D2 DD~ 2 FT B,

2) FI &2 —LERIC & 3BT ENER

24 B AV ¥ — BRI Marquette 8500 1C THREER
L, Marquette 8000/T % F\>C.LAZE) % T L 7.
ANRT PNVEITIZIZY 7 7 27 Ver. 001 Z AW,
Fast Fourier 1% 1T->7:. RRERIZ 25T L IC5TE
L, | REDEIZ30ESGEFHL, AT PIVEEHTIC
T 1 B¢ Z & 12 TP (total power : 0.01-1.00 Hz), LF (low
frequency power: 0.04-0.15Hz), HF (high frequency
power : 0.15-0.40 Hz) %7%7-. BIZERMZEOIEL L
THF %, XEMEOIERE L L CLF/HF & F\7ziem,
3) 24 RFREHEH ME

I B %€ (& 24 B FREREHET ILE £ = & — (Spacelabs
90207, 20 Fa 7)) #AWTITo 7. MEEZETF
ERICESEL, 1 BB ICHBIMENE*1To 7.
EHER EDON THRONS R~ A 707+ RV
B CIURAME, HoRMME, RM\BAFCHS
h, BlEsn/-MEEIZERTLICEHFINE, 2
vEa—F—IZXVEIfShTIbEaNS., KES
MEFSIT & 5 FEEE AR T Spacelabs 90207 (I B
(&®, B, TRD3KRE) OFHEZXITTW5,
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Fig.1 Capsule structure of barnidine

Upper : Characteristics of barnidipine hydrochloride.
Capsule of barnidipine hydrochloride containing 2:1 slow- and
fast-acting particles.

Lower : Characteristics of slow-acting particles.

Slow-acting particles of barnidipine hydrochloride contain the
slow-releasing membrane and the fast-acting particle.

4) fREHEER
HERIE OIS T 57— %13 paired t RETIELL,
p<0.05 FHE &L L7-.

=] %

1. BEER

WHREBEZ 11LHT, BEHEIS, HE261TH o7,
T ERGE 5651104 BT, LEREOESREAKE 7
B, MiE3 LA 78— )VEDY 220 mg/dl UL DO &R
I % 5 BICERD 7.

2. M E

Barnidipine #5-H D RFERFIILE 1 168.9+13.8/98
+3.9mmHg TH o7z, F 7224 BrILEDFH I
147.2+10.7/90.2+12.5 mmHg T, BRIMEZ 152.7+
17.0/93.3+12.8 mmHg, &MIMEIL 134.8+14.0/78.5+
11.8 mmHg T& - 7. Barnidipine #%5-1Z & V) 4} s
MEDFE L 135.6+10.4/80.2+10.2 mmHg & T L
(»<0.05), BMIMEIE 132.4421.2/86.6+ 16.2 mmHg,
WRIMEIE 131.5+20.9/77.6+152 mmHg & 7% - 7.
Barnidipine {Z & 1) #}SREEFREILE A% 140/90 mmHg i (2
BT L7ERNE 8 Bl TH o7z, F 7224 B 01+
A% 130/80 mmHg FKii 1K T L 72 EFNIE 7 FITH - 72,
Fig. 2 IS7R 3 T & < barnidipine % 5-§ii £ o Ui A i
FERFEICEMOIEBIRICKT L7z (152.7£17.0—~132.4
+21.2 mmHg, p<0.05). ¥EITR L7z SASARAETIC I
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Fig.2 Changes in systolic blood pressure

Twenty-four-hour systolic blood pressure values before and
after treatment with barnidipine hydrochloride. The bars show
the SD.

* p<0.05 vs pretreatment (pre).

Post=post-treatment.

BLTAHEIC@<0.05)ET L-KHTH 5. KHEIME
BIREBTERE R D o7, L7zh > THFEDHANZE
B (1 HOMEDEKSE L iBMEDZE) b barnidipine %
Bz X 9 iEAd L7 (p<0.05). Fig. 3 \ZHLEMIME 2 7R
I PR X E AR T ER (93.3+12.8—86.6+
162 mmHg) %78 L7225, ARRATICHRTHEICEKT
L7z2DEAMR 1 FEfEfR & 6 FEfR DO AT, KEIZFRE
ZAL L o 72 (78.5+11.8—77.6+15.2 mmHg).

3. 0B

24 RE PR OB A IRE S BN Z RO R o 72
(75.8+12.2—78.0+ 14.4 beat/min, p=0.30) 7%, /&
OB EIMEM 2 R L7z (83.5+12.4—87.5+4.6
beat/min, p=0.14). —7, HHEFE.OHEILTR &AL
L7727z (67.3£13.3—>68.61+12.3 beat/min, p=0.28;
Fig. 4).

4. DIEEED

HF @ 24 B OMEICIZEAL D 2 205 72 [4.01+
0.86—>3.83+0.83 In (ms?), p=0.16] %, PR 2-3 FEfS,
T-10 B OB CHARATICHE L THEEICERMEE 2 5
7. TOMORHTIHMETERmZR LD, FEEE
o7z (Fig.5). I7-8MH, &HE b IETER %2R
L7z [BR: 3.65£0.71—3.47+0.75 In (ms?), p=0.17;
KIH : 4.41£0.99—4.20+0.91 In (ms?), p=0.18].
LF/HF (IR 2-3 BRE CAHE IS L 7225, %0
DR TIZHEEZIE %2> 72 (Fig. 6). 24 BT
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Fig.3 Changes in diastolic blood pressure
Twenty-four-hour diastolic blood pressure values before and
after treatment with barnidipine hydrochloride. The bars show
the SD.
* p<0.05 vs pretreatment.
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Fig.4 Changes in heart rate

Twenty-four-hour heart rate values before and after treatment
with barnidipine hydrochloride. During the daytime the heart
rate tends to increase.

1% 3.69+2.37—+4.12+2.87 In (ms?), p=0.27, B 1% 4.11
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Fig.5 Changes in HF

The circadian rhythm of HF is shown. HF tends to decrease
after the treatment.
* p<0.05 vs pretreatment.

LF/HF

Time

Fig. 6 Changes in LF/HF

The circadian rhythm of LF/HF is shown. LF/HF tends to in-
crease after treatment.
* p<0.05 vs pretreatment.
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B 735 3 VEBE, HHaBERMBREIES) (muscle sym-
pathetic nervous activity), I-123-metaiodobenzylguanidine
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T, EMHRG DT PEAPRRTH 70, BE
HREANOHEL I VEETHo L BDNS, LK
PHMT B L AR PVEROEELHF 3ETT5
tEzbNAE. Tbb, 4ED HF KT HEIZRE
MREBOHEBEZERLTWBDD, BICEHE LK
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