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Summary © To clarify the relationship between cardiac involvement in diabetes and
catecholamime metabolism, hearts of the male WBN/Kob rat, a new strain of spontaneous-
ly diabetic rat, were examined morphologically, and catecholamine concentration in cardiac
tissue was measured.

The heart in WBN/Kob rats showed focal myocytic necrosis and replacement fibrosis
of the myocardium, and hypertrophy and dilatation in the left ventricle at the advanced
stage. There were no significant morphological differences in the arteries and arterioles
between WBN/Kob and control rats. In WBN/Kob rats, low catecholamine concentrations
in cardiac tissue and high sensitivity of heart rate to catecholamine were present before the
manifestation of diabetes, compared with control rats.

To evaluate the effects of 8 blockade or angiotensin converting enzyme inhibitor on
cardiovascular lesion, 8 blockade (metoprolol; 0.4 mg/100 g BW/day) or ACE inhibitor
(captopril ; 0.2 mg/100 g BW/day) was administrated to WBN/Kob rats for 18 months. In
WBN/Kob rats treated with metoprolol and captopril, the systolic blood pressure was
lower than that of controls (non-medicated WBN/Kob rats), and the heart weight as well
as cross-sectional area of the vestricular wall were smaller than those of controls. In WBN
/Kob rats treated with metoprolol, the degree of dilatation and fibrosis area of the left
ventricle was diminished compared with that of other groups of rats.

S blockade prevented the cardiovascular involvement in WBN/Kob rat from progres-
sion. The present study suggests that high sensitivity of cardiomyocyte to catecholamine
may lead to cardiovascular involvements in diabetes mellitus.
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Fig. 1. Experimental protocol.,

H - -
e Blood Pressure & Heart Weight % Heart Weight / Body Weight
200 2.0 05

(**/} r*/\ r*/] (** (* 1 (Nsw (* (* /‘

04

150 1.5
0.3

100 1.0
0.2

50 0.5
0.1

0 0 : 2 0 B

3 7 12 18 3 7 12 18 3 7 12 18

age(months)

Fig. 2. Left panel showing systolic blood pressure of WBN/ Kob rats (dotted bar) and Wistar rats (open bar)
~at 3, 7,12, 18, months of age, middle panel showing heart weight and right panel showing heart/body

weight. Values are mean £SD, *p<0.05, **p<0.01 WBN/Kob vs Wistar, Student’s ¢ test for unpaired
data.
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Table 1. Stenosis index of intramyocardial arteriole
and small artery, coronary artery

Diameter of vessels ~ >100 50-100 30-50 <30 ym

WBN/Kob 55.0+12.1 66.4£16.0 66.7x15.9 72.5%13.1
Control 58.4x14.2 63.4x11.4 62.2+10.1 64.6%11.0
NS NS NS NS

v i

stainning X 200) showing necrosis of myocyte (allow head). Panel B (at 7 months of age,
X 200) infiltration of inflammatry cells and necrosis of myocyte (allow head). Panel C(at | C
12 months of age,x400) myocardial fibrosis (allow head). Panel D (at 18 months of age,

. , - G - £
Fig. 3. Light micrographs of cardiomyocyte in WBN/Kob rat. Panel A (at 3 months of age, HE A B
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Fig. 4. Diameter of cardiac myocyte in WBN/Kob (dotted bar) and Wistar

(open bar) rat.

Values are mean =SD, **p<0.01 WBN/Kob vs

Wistar, Sudent’s # test for unpaired data. T p<0.05, WBN/Kob.
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Fig. 5. Epinephrine (upper panel) and norepinephrine (lower panel) concen-
tration in cardiac tissue of WBN/Kob and Wistar rats. Values are
mean *+ SD, **p<0.01, *p<0.05, WBN/Kob vs Wistar, student’s # test
for unpaired data. T p<0.05, WBN/Kob.
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Fig. 6. Maximum variation of heart rate with isoproterenol in WBN/Kob and
Wistar rat. Values are mean =SD, **p<0.01, *p<0.05, WBN/Kob vs
Wistar, Student’s ¢ test for unpaired data. 11 p<0.01, WBN/Kob.
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n=30 n=10 n=30 n=10 n=30 n=10

Fig. 7. Systolic blood pressure (left panel), heart weight (middle panel) ‘and area of myocardium (right
panel) in each groups of rats at 18 months of age. Values are mean +SD, *p<0.05, **p<0.01 ; Met
group vs other groups and Cap group vs N group, Student’s ¢ test for unpaired.
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Fig. 8. Area of Left ventricular cavity (left panel) and area of fibrosis/
myocardium (right panel), in each groups of rats at 18 months of age.
Values are mean =SD, **p<0.01, Met group vs other groups, Student’

s t test for unpaired data.
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