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LLEDOZ L, RO SR RIE RS, 700 ME RIS DR LR ENWBI LI oT, Fiz,
MR 12456, VS RO T AL WS DD UMEA~DFER — S =2 e D, 3L
DHTHREAVEZ DEWRRHLEE 2 HID,

1. EEH

ME EFOEROOESELT, BEOBRERN S
Do ZNETOELOMEHE
AN ARRIEIL- 56, 37200, IR EHo=
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Table 1. Experimental design

Group (n) Fetal period Lactation period Post-wearing (from 4 to 12 wks)
NN (7) Normal salt diet Normal salt diet Normal salt diet
HN (7) High salt diet Normal salt diet Normal salt diet
HH (7) High salt diet High salt diet Normal salt diet

Normal salt diet, a standard rodent chow MF diet (0.3% NaCl); High salt diet, 6% NaCl,;

n, number; wks, weeks of age
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Fig. 1. Changes in food intake (4, C) and water intake (B, D) in the normal-salt (0.3% NaCl) diet-fed offspring from dams
fed the high-salt (6% NaCl) diet during fetal and lactation period (HH), from dams fed the high-salt diet during fetal period

and the normal-salt diet during lactation period (HN), and from control dams (NN) after weaning.
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7273o72 (Fig. 1C, 1D), BEFLIE, 97206, fil B BAGIE
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2, BERNC XA B0 7= (Fig. 2A, Table 2), 7233,
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(data not shown) ,
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NN B A B IC{K) 7= (Fig. 2B, Table 2), ZOfk
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FECIE NN BRI~ FIFREE |28 L Cu vz (Fig. 3, Table
3) . NOZKF T DILIENMEDITI T, 4% NaCl BAARTLTZ
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Fig. 2. Changes in body weight (4) and systolic blood pressure (B, by the tail-cuff methods) in the normal-salt (0.3% NaCl)
diet-fed offspring from dams fed the high-salt (6% NaCl) diet during fetal and lactation period (HH), from dams fed the
high-salt diet during fetal period and the normal-salt diet during lactation period (HN), and from control dams (NN) after

weaning.

Table 2. Effects of maternal dietary salt intake on body weight, systolic blood pressure (sBP), and heart rate

in conscious rats at initial (4 weeks of age) and final (12 weeks of age) points

Body weight (g) sBP (mmHg) Heart rate (beats/min)
Group (n) Initial Final
NN(7) 103+2 322+5 193+7 394+ 13
HN (7) 49.9 +2.6* 283 £ 5% 176 £ 4 370+ 11
HH (7) 57.7 + 4.4% 283 + 9% 157 + 5% 331 +22%

NN, the normal-salt (0.3% NaCl) diet-fed offspring of dams fed normal-salt diet during fetal and lactation period; HN, the
normal-salt diet-fed offspring of dams fed the high-salt (6% NaCl) diet during fetal period and the normal-salt diet during
lactation period; HH, the normal-salt diet-fed offspring of dams fed the high-salt diet during fetal and lactation period.
*P<0.05, vs. NN group
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Table 3. Effects of maternal dietary salt intake on vasodilation in aortas at 12 weeks of age (8 weeks after weaning).

Group (n) NN (7) HN (7) HH (7)
Nitroprusside -Log ECs 8.34+0.08 8.10 £ 0.08* 8.09 +£0.02*
AUC 243 +£7 227 +7 236 £6

NN, the normal-salt (0.3% NaCl) diet-fed offspring of dams fed normal-salt diet during fetal and lactation period; HN, the

normal-salt diet-fed offspring of dams fed the high-salt (6% NaCl) diet during fetal period and the normal-salt diet during

lactation period; HH, the normal-salt diet-fed offspring of dams fed the high-salt diet during fetal and lactation period.

*P<0.05, vs. NN group
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Fig. 3. Changes in vasodilation in response to nitric oxide
in isolated aortas of the normal-salt (0.3% NaCl) diet-fed
offspring from dams fed the high-salt (6% NaCl) diet
during fetal and lactation period (HH), from dams fed the
high-salt diet during fetal period and the normal-salt diet
during lactation period (HN), and from control dams (NN)
at 12 weeks of age (8 weeks after weaning).
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Fig. 4. Changes in heat (4, C) )and ventricle weight (B, D)
in the normal-salt (0.3% NaCl) diet-fed offspring from
dams fed the high-salt (6% NaCl) diet during fetal and
lactation period (HH), from dams fed the high-salt diet
during fetal period and the normal-salt diet during
lactation period (HN), and from control dams (NN) at 12
weeks of age (8 weeks after weaning).
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Fig. 5. Changes in left ventricular (LV) cardiac function (A. LV developed pressure; B, maximum rate of LV pressure

decline; C, LV systolic function; D, LV diastolic function), heart rate (E), and coronary flow rate (F) in the normal-salt
(0.3% NaCl) diet-fed offspring from dams fed the high-salt (6% NaCl) diet during fetal and lactation period (HH), from
dams fed the high-salt diet during fetal period and the normal-salt diet during lactation period (HN), and from control dams

(NN) at 12 weeks of age (8 weeks after weaning).
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IR0 MEA~DOREERETL T TI, iR
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Hypertensive 7= (SHR D) oIS A ifn 1 338 5=
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BIZHONWTE, BIRMEICO A 8% NaCl BEAMLTZ
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Too 2Ol DREBIR CITR B A 52 DRI
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Summary

The fetal environment—the mother’s condition and environment—has important effects on the offspring’s
cardiovascular system. Previously, we demonstrated that offspring of spontaneously hypertensive rats (SHR) fed
a high-salt (4% NaCl) diet during gestation and lactation have lower blood pressure, impaired vasodilation in
response to nitric oxide (NO), and left ventricular systolic and diastolic dysfunction, compared with offspring of
SHR fed a control diet (grant No., 1231). However, it is unclear whether the sensitivity of the offspring
cardiovascular system to a high maternal salt intake is greater during gestation or during lactation. Therefore, in
this study, we investigated the influence on arterial and cardiac function of a maternal 6% NaCl diet during
gestation only, compared to the effects of high salt intake during both gestation and lactation. Additionally, the
degree of the dysfunction was compared to that produced by a maternal 4% NaCl diet during gestation and
lactation, as shown in previous study.

SHR were exposed to either a maternal 6% NaCl diet or a control maternal diet (0.3% NaCl) during gestation
and during the suckling period (HH and NN group), and a third group was exposed to a high-salt maternal diet
only during gestation (HN group). After weaning at 4 weeks of age, male offspring were given a diet containing
0.3% NacCl for 8 weeks. Adult offspring in HN and HH group had lower blood pressure compared with that of
NN group. Nitroprusside-induced vasodilation in aortas of HN and HH group was impaired. The extent of the
dysfunction in HH group was the same as in HN group, and was greater than that observed in the group fed 4%
NaCl diet during gestation and lactation. Left ventricular contractile and diastolic functions were reduced in HH
group compared to NN group, and tended to decrease in HN group. The cardiac dysfunction observed in HH
group was of a similar degree compared with that induced by the maternal 4% NaCl diet.

These results demonstrate that a maternal high-salt intake, especially during gestation, is a predisposing factor
for disturbance of the cardiovascular system in offspring. This study suggests that the impairment of vasodilation
depends on the level of salt in the maternal diet, and restriction of salt intake during lactation is effective to prevent

a portion of cardiac dysfunction in offspring.
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