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Significance of Late Diastolic Potential Preceding Purkinje Potential in Verapamil-Sensitive

Idiopathic Left Ventricular Tachycardia

Takeshi TSUCHIYA, MD, Ken OKUMURA, MD, FICC*', Toshihiro HONDA, MD, Takashi HONDA, MD, FICC,
Atsushi IWASA, MD*', Hirofumi YASUE, MD*?, Toshifumi TABUCHI, MD**

Abstract

Background. Verapamil-sensitive idiopathic left ven-
tricular tachycardia is due to reentry with an excitable gap.
A late diastolic potential (LDP)is recorded during endocar-
dial mapping of the ventricular tachycardia, but the rela-
tionship to the reentry circuit and significance in radiofre-
quency ablation remain to be elucidated.

Methods and Results. Sixteen consecutive patients with
this specific ventricular tachycardia were studied (12 men, 4
women, mean age 32 years) . In all patients, sustained ven-
tricular tachycardia was induced and LDP preceding
Purkinje potential (PP)was recorded at the basal (11
patients), middle (3 patients), or apical septum (2 patients)
during left ventricular endocardial mapping. The area with
LDP recording was confined to a small region (0.5—
1.0cm?)in each patient, and was included in the area where
PP was recorded (2—3cm?). The relative activation times
of LDP, PP and local ventricular potential (VP)at the LDP
recording site to the onset of QRS complex were —50.4 +
18.9, —15.2 £ 9.6 and 3.0 & 13.3 msec, respectively. The
earliest ventricular activation site during ventricular tachy-

cardia was identified at the posteroapical septum and was
more apical in the septum than the region with LDP in all
patients. In 9 patients, ventricular tachycardia entrainment
was done by pacing from the right ventricular outflow tract
while recording LDP. During entrainment, LDP was ortho-
dromically captured, and as the pacing rate was increased,
the LDP-to-PP interval was prolonged, whereas stimulus-
to-LDP and PP-to-VP intervals were constant. In 3 patients,
the pressure applied to the catheter tip at the LDP region
resulted in conduction block between LDP and PP, and in
ventricular tachycardia termination. Radiofrequency energy
application at the LDP recording site successfully eliminat-
ed ventricular tachycardia.

Conclusions. LDP may represent the excitation at the
entrance to the specialized area with a conduction delay in
response to the increase in the rate within the critical slow
conduction zone participating in the reentry circuit of vera-
pamil-sensitive idiopathic ventricular tachycardia. LDP is a
useful marker for successful radiofreqeuency ablation of
such ventricular tachycardia.
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Fig.1 Example of entrainment by pacing from the right ventricular outflow tract at rates of 175, 185, and
190 bpm while recording late diastolic potential(LDP)
Tracings are from electrocardiographic leads I ,II,1I and V), and intracardiac electrograms are recorded at
the His bundle region (HB), where LDP (arrows) was recorded with distal and proximal pairs of mapping
catheters (Map-d and Map-p, respectively), the right ventricular outflow tract (RVOT), and the right ven-
tricular apex (RVA). All values are msec. The numbers in the italic indicate conduction interval between
LDP and Purkinje potential (PP), and those in circles indicate conduction intervals from the stimulus arti-
fact to LDP and the electrogram at RVA.
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Fig.2 Example of radiofrequency catheter ablation(RFCA)at the late diastolic potential recording site
Tracings are from electrocardiographic leads I, IT and V,, and the right ventricular apex, RVOT, and the
ablation site where LDP was recorded with distal and proximal pairs of the ablation catheters (ABI-d and
ABI-p, respectively) . All values are msec. Asterisks indicate sinus rhythm.

Abbreviations as in Fig. 1.
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Long-Term Endothelin-A Receptor Antagonist Administration Improves the Changes in

Cardiac Gene Expression in the Failing Myocardium in Rats With Heart Failure

Satoshi SAKAI, MD, Takashi MIYAUCHI, MD, Yasuro SUGISHITA, MD, FICC*,

Iwao YAMAGUCHI, MD, FICC

Abstract

Background. Cardiac myocytes produce endothelin
(ET)-1. ET-1 induces cardiac hypertrophy and cellular
injury of cardiac myocytes in addition to its potent positive
inotropic and chronotropic actions. Production of ET-1 is
markedly increased in the failing heart of rats with chronic
heart failure (CHF) and that long-term (3 months) treatment
with the ET, receptor antagonist BQ-123 markedly
improves long-term survival in rats with CHF. However, it
is not known whether this therapy (3-month treatment with
BQ-123)improves the changes in expression of various
cardiac genes in the failing heart in rats with CHF.

Methods and Results. CHF rats and control sham-oper-
ated rats were treated with BQ-123 or saline (vehicle) for 3
months. The final survival of CHF rats was markedly high-
er in BQ-123 treatment group than in the saline treatment
group and hemodynamic parameters of CHF rats were
improved by BQ-123 treatment. We investigated the
expression of various cardiac genes in the left ventricle of
survived rats. The changes in gene expression of molecular

markers in the failing heart including atrial natriuretic pep-
tide and the transition of cardiac myosin heavy chain iso-
forms (from a-type to 3-type) were greatly inhibited by
BQ-123 treatment in CHF rats. In the failing heart of CHF
rats, BQ-123 treatment also normalized the alteration of the
gene expression of ryanodine receptor, sarcoplasmic reticu-
lum Ca?*-ATPase, angiotensin converting enzyme,
angiotensin II type 1 receptor, and preproET-1. We also
found that chronic treatment with the ET,p dual receptor
antagonist SB 209670 also improved long-term survival
and hemodynamics in CHF rats with similar potency to the
BQ-123 treatment.

Conclusions. These results suggest that chronic treat-
ment with an ET receptor antagonist ameliorates the failing
heart in CHF at the molecular level in addition to long-term
survival and the hemodynamics. Therefore, improvement
of CHF by blocking the ET-1 pathway is partly attributed
to the prevention of qualitative changes(molecular changes)
in the failing heart.
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Stromelysin Promoter 5A/6A Polymorphisi is Associated With Acute Myocardial

Infarction

Masahiro TERASHIMA, MD, Hozuka AKITA, MD, Kenji KANAZAWA, MD, Nobutaka INOUE, MD,
Shinichiro YAMADA, MD, Keiichi ITO, MD, Yasuaki MATSUDA, MD, Eiji TAKAI, MD,
Chikao IWAI, MD, Hiroyuki KUROGANE, MD, FICC, Yutaka YOSHIDA, MD,

Mitsuhiro YOKOYAMA, MD, FICC

[Abstract gy

Background. Rupture of the fibrous cap of atherosclerot-
ic plaque is a key event that promotes acute myocardial
infarction. Matrix metalloproteinases may contribute to
weakening of the cap which favors rupture. Stromelysin, a
member of the matrix metalloproteinase family, is identi-
fied extensively in human coronary atherosclerotic lesions.
It can degrade most of the constituents of extracellular
matrix as well as activating other matrix metalloproteinas-
es, which suggests an important function in plaque rupture.
Recently, a common variant (SA/6A)in the promoter of the
stromelysin gene has been identified. The SA/6A polymor-
phism could regulate the transcription of the stromelysin
gene in an allele specific manner.

Methods and Results. To investigate the relationship
between SA/6A polymorphism in the promoter of the

stromelysin gene and acute myocardial infarction, we con-
ducted a case-control study of 330 acute myocardial infarc-
tion patients and 330 control subjects. The prevalence of
the SA/6A + 5A/5A genotype was significantly more fre-
quent in the patients with acute myocardial infarction than
in the control subjects (48.8% vs 32.7%, p < 0.0001). In
logistic regression models, the odds ratio of the SA/6A +
5A/5A was 2.25(95% confidence interval 1.51—3.35). The
association of 5A/6A polymorphism with acute myocardial
infarction was statistically significant and independent of
other risk factors.

Conclusions. SA/6A polymorphism in the promoter of
the stromelysin gene is a novel pathogenetic risk factor for
acute myocardial infarction.
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Table1 Characteristics of patients with acute
myocardial infarction and control subjects

Patients Control subjects

(n=330) (n=330) P Vvalue’
Age'(yr, mean+SD) 58.5+8.1 58.5%+8.7 NS
Male 271(82.1)  256(77.6) NS
Smoking status 232(70.3)  155(47.0)  <0.0001
Hyperlipidemia 144(43.6)  68(20.6)  <0.0001
Diabetes status 112(33.9) 38(11.5)  <0.0001
Hypertension 131(39.7) 65(19.7)  <0.0001

( )%

*Student’s t-test (for continuous value)and Fisher’s exact test
(for discrete variables) were used to compare the values for
patients with acute myocardial infarction and control subjects.

"For the patients with acute myocardial infarction, the value
refers to the age at onset of myocardial infarction, not the
current age.

EHTIDEIC TSA/IA BIZF LB * &L EE 2
I8, BEFHOHEEIFY b7Oy MEIZTTo 7.
FLUTVRATA4 v IERETVICEY, ZOBRETFS
BUOSW OCHEEREICHT AL v AEEHL
7-.
& 8]
SHCHEEREIBVWIERBREATF T 5 BLJE,
EIRMAE, YRR, BIEIZEEICSEH 57 (Table 1).
5A/6A BIZFEL O 5347 |3 Hardy-Weinberg D £ 12— %
LTBY, SA/5A+SA6A DBIZTFEIT M AL
BEIBVWTHEEICEH» o7 (Table 2). 5A allele ¥
HELDSHLOHEEBRE CEETH o7z, 0y
T4 ZEEGIICED, ZOBREFEEMRIIMOE

Table 2 Prevalence of genotypes and allele frequencies
in patients with acute myocardial infarction
and control subjects

Patients  Control subjects

Genotypes (n=330) (n=330) p value*
SA/SA+5A/6A 35+126 11+97
(48.8%) (32.7%)
6A/6A 169 222
(51.2%) (67.2%) <0.0001
SA allele frequency 0.30 0.18

*Fisher’s exact test was used to compare the prevalence of
genotypes.

Table3 Odds ratios of 5A/6A polymorphism and
major coronary risk factors

Risk factors Odds ratio* 95% CI*
SA/SA+5A/6A 2.25 1.51-3.35
Smoking status 2.55 1.69—3.86
Hyperlipidemia 1.95 1.30—2.92
Diabetes status 2.79 1.76—4.43
Hypertension 1.81 1.22-2.70

*Odds ratio and 95% CI (confidence interval) were calculated
by multiple logistic regression analyses.

fERREF EIGH LZERETFTHY, 5A/5A+
SAI6ABIZFROF: v XH1Z22.25 (95% EEX K
1.51—3.35) T& - 72 (Table 3).
(% &)

AMORTA Y FOE—F —SEBS5A6A BIZTFE
Bk, B3 OHEEOH L VWBIEZHLERETFE 2
HIEMREINT.
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Maternally Transmitted Susceptibility to Non-Insulin-Dependent Diabetes Mellitus and

Left Ventricular Hypertrophy

Yukihiko MOMIYAMA, MD, Yoshihiko SUZUKI, MD*, Fumitaka OHSUZU, MD, FICC,
Yoshihito ATSUMI, MD*, Kempei MATSUOKA, MD*, Mitsuru KIMURA, MD, FICC*

Abstract

Background. Non-insulin-dependent diabetes mellitus
(NIDDM) may have a strong genetic basis and maternally
transmitted NIDDM may be associated with mitochondrial
DNA mutations. However, the genetic factors for left ven-
tricular hypertrophy (LVH)in NIDDM are unknown.We
studied the association of diabetes transmission with LVH
in patients with NIDDM.

Methods and Results. We investigated the family history
of diabetes and the prevalence of LVH using electrocardio-
graphy in 834 patients with NIDDM, of whom 199 also
underwent echocardiography. Of the 834 patients, 121 had
diabetic mothers, 122 had diabetic fathers, and 30 had both.
The LVH criterion of Sv, + Rvs or Rvg > 35mm was met
in 148 patients. The percentage of patients with diabetic
mothers was higher in those with LVH (29%) than in those
without (16%) (p < 0.001), but the percentage of patients
with diabetic fathers was similar in those with LVH (18%)
and without (18%). Compared with 683 patients with non-

diabetic mothers, 151 patients with diabetic mothers were
younger and had earlier onset of diabetes. The percentage
of patients with diabetic siblings was also higher in those
with diabetic mothers (31%) than with non-diabetic mothers
(18%) (p < 0.001). Electrocardiography showed the
prevalence of LVH was higher in patients with diabetic
mothers (28%) than in those with non-diabetic mothers
(15%) (p<0.001). Echocardiography showed that
patients with diabetic mothers had greater left ventricular
wall thickness and mass than those with non-diabetic moth-
ers. Multivariate analysis found that the family history of
diabetes in mothers was an independent factor for LVH, but
the family history of diabetes in fathers was not.

Conclusions. Maternal transmission of diabetes is asso-
ciated with LVH in patients with NIDDM. Some genetic
factors of diabetes, such as mitochondrial DNA abnormali-
ties, may contribute to the development of LVH in mater-
nally transmitted NIDDM.

122 DIEKTFERERROIC & T 3 EFRK L BERFABREEDBEEM

Mt =B SHAEEY K& X
[1IxC®IZ]

BERFTIROBEREFENRT VI EFL TSN T
Wb, —%, 4R ¥IRFEMNER A (non-insulin-
dependent diabetes mellitus: NIDDM) i3 B IZHIEE D
WEREE SN, AEZOBRBETIEI I FY T
BEFRELOBMEEIER S TVS. 4T
NIDDM 2 81} 2 BERFOBIZHR L EZRA L D
R DWW TRRE L 7.
(5 &)

1995 41 A — 1996 4F 12 B [ R HR B 4 & o e fos b
WKWT2HMOERFEEA L L240EU LD
NIDDM BEERE 834 B2 R & L, WRFREES

B &

AT S S S

SUVBRERFELEREZBRE LA, EZERKROERE
{22\ T Sokolow-Lyon /L& 75 W 2L #& (Sv, + Rvs ¢ >
35mm) & AV 7225, 199B1Cid.0oz o — D MifT L
2. W7oy 7Bk L7,

(& 8]

834 BIH1 151 B (18%) THER IR B & (= (R AHE IR
W) %, 15250 (18%) THERFE L REIE (XBEAHERRR)
eRBO7z. —F, LEREZEKFR(Sv, + Rvss >
35mm) 13 148 51 (18%) 2380 b 7z, FERFFREIE
TROENAEZRKEENIL29% &, EZERBARME
BID 16% IZHARTEBIZFED 575 (p<0.001),
KARBETRIEERKEES 18%, BHESI18% T
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Table 1 Clinical characteristics and electrocardiographic findings in the 2 groups

Group M+ Group M—
(n=151) (n=683) p value

Age (yr, mean+SD) 56+8 59+9 <0.001
Gender (male/female) 93/58 444/239 NS
Body mass index (kg/m?) 22.8+3.6 229435 NS
Onset of DM (yr) 46+9 49110 <0.001
Duration of DM (yr) 10.0£8.0 95+74 NS
Family history of DM i

Father 30(20) 122(18) NS

Siblings 47(31) 124(18) <0.001
Treatment by insulin 56(37) 250(37) NS
Diabetic complications

Retinopathy 51(34) 213(31) NS

Neuropathy 61(40) 266(39) NS

Nephropathy 20(13) 79(12) NS
Fasting plasma glucose (mg/d!) 17145 18052 NS
HbAlc (%) 8.9%2.0 92+1.8 NS
Systolic blood pressure (mmHg) 133+18 133+21 NS
Hypertension ( >140/90 mmHg or on medication) 58(38) 313(46) NS
Coronary artery disease 4( 3) 40( 6) NS
Electrocardiographic findings

Abnormal Q waves 3(2) 24( 4) NS

Sv,+Rvs or Rvg (mm) 29.3+9.1 27.5+£82 <0.02

Sv;+Rvs or Rvs>35 mm 43(28) 105(15) <0.001

Data are presented as mean = SD or number (%) of patients.
M+ =with diabetic mothers ; M— = without diabetic mother ; DM =diabetes mellitus.
Table 2 Multiple logistic regression analysis in 834 diabetic patients
Variables B SE xX? p value OR (95% CI)

Gender (female=0, male=1) 1.135 0.247 21.2 <0.001 3.11 (1.91-5.05)
Family history of DM in mothers 1.027 0.228 20.3 <0.001 2.79 (1.79-4.36)
Blood pressure (mmHg) 0.023 0.006 13.1 <0.001 1.02 (1.01-1.03)
Body weight (kg) —0035 0010 113 <0001 097  (0.95-0.99)
Hypertension 0.891 0.273 10.6 0.001 2.44 (1.43-4.16)

The dependent variable was the left ventricular hypertrophy criteria of Sv,+Rvs or Rvs>35 mm.

The analysis included age, gender, body weight, body mass index, DM duration, family histories of DM in mothers
and fathers, fasting plasma glucose, HbA1c, hypertension and blood pressure.

SE=standard error ; OR =odds ratio ; CI=confidence interval. Other abbreviafion as in Table 1.
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