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Effect of Dietary Fibers on Changes of Blood Pressure and Na Balance
in Sponteneous Hypertensive Rats
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ABSTRACT

To investigate a possible effect of pectinate(apple and carrot) and alginate (tangle or
green laver) on blood pressure and sodium retention, male spontaneous hypertensive rats
(SHR) were assigned to 5 different experimental groups and fed diets containing 5% dietary
fiber and 1% NaCl for 3 weeks. Dietary fibers were provided from one of the followings * cel-
lulose, freeze dried apple, carrot, tangle(Undardia pinnatifida) or green laver(Monostroma
nitidium).

Fecal sodium excretion did not change significantly among the groups, however, urinary
sodium excretion was increased in groups fed either carrot, tangle or green laver compared
to group fed cellulose. Sodium balance was also negative in groups fed either carrot, tangle
or green laver, most effectively in green laver group. Blood pressure of groups fed apple,
carrot, tangle or green laver were decreased, especially those of group fed tangle, compared
to those of group fed cellulose. Dietary fiber containing alginate, such as tangle and green
laver, might have cellular binding capacity to sodium so that increased urinary sodium

excretion and decreased blood pressure ‘occur.
KEY WORDS : dietary fiber * blood pressure - Na balance.
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Table 1. Diet composition(g, %)

%o 279 Yeds 2 Na B3

Control + Apple -+ Carrot +Tangle + Green laver
+NaCl +NacCl +NaCl +NaCl

Ingredients group group group group group

(co) (AP) (ca) (TA) (cL)
Casein 22 22 22 22 22
Corn oil 10 10 10 10 10
Mineral mix. 3.5 3.5 3.5 3.5 3.5
Vitamin mix. 1.2 1.2 1.2 1.2 1.2
Corn starch 57.1 57.1 57.1 57.1 57.1
Choline chloride 0.2 0.2 0.2 0.2 0.2
NaCl 1 1 1 1 1
Cellulose 5 - - - -
Dried apple - 5 - - -
Dried carrot - - 5 - -
Dried tangle - - - 5 -
Dried green laver - - - - 5

Table 2. Sodium and potassium contents in dietary fiber sources

(mg/g dry matter, Mean+ SD)

AP CA TA GL
Sodium 1.25+0.20 1.50+ 0.21 1.89+0.29 1.83+0.31
Potassium 0.86+0.16 1.194+0.18 0.98+0.17 1.06+0.19
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Table 3. Effect of dietary fibers on body weight gain, feed intake and FER  (g/period, Mean+ SD)

Group Body weight gain Feed intake FER!
CcO 116+ 6 506+ 21 0.229
AP 112113 481+ 13 0.233
CA 108+ 16 466+ 19 0.221
TA 115+ 13 493+ 20 0.233
GL 108+ 7 482+ 14 0.224

11. FER=Total weight gain divided by total feed intake during the experimental period.

Table 4. Effect of dietary fibers on blood pressure levels during the experimentmmHg, Mean+ SD)

Group initial 7th day 14th day Final Difference for 3 week
(of0) 188+ 32 205+ 7P 1974 4b 218+ 8b +304 11¢
AP 1834 62 194+ 94b 1724 102 177+ 92 —6+ 24b
CA 189+ 42 191+ 55 1744 172 187+ 72 -2+ 4b
TA 1904 72 185+ 6° 1684 132 177+ 92 —13+ 52
GL 188+ 72 189+ 92 1814 72 179+ 52 +9+ 6

1. Values with different letter superscripts within same column are significantly different from others
at p<{0.05 level.
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Table 5. Effect of dietary fibers on sodium balance during the experiment (mg/day, Mean+ SD)
Group Na intake Urinary excretion Fecal excretion Balance
CcO 133.14+ 20.42 61.1+18.6% 30.64 10.6% 41.4418.92
AP 121.6+ 11.02 73.64+ 16.6% 26.5+ 9.82 21.5+10.3> -
CA 118.64 33.22 94.94 18.82 28.3+ 12.52 —4.6+12.6¢
TA 127.5+ 20.92 106.8+ 15.2° 27.9+11.42 —7.2+10.1¢
GL 120.4+ 31.2° 101.7+ 10.2b 28.1+17.12 —9.4+16.2¢

1. Values with different letter superscripts within same column are significantly different from others

at p<{0.05 level.
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Table 6. Effect of dietary fibers on sodium in whole

blood (mEQ/1, Mean+ SD)
Group sodium

CO 64.24+10.4

AP 58.6+ 11.9

CA 51.1+18.4

TA 51.34+13.5

GL 554+ 7.4

Table 7. Effect of dietary fibers on lipid composi-

tion in serum (mg/dl, Mean+ SD)

Group Toea Triglyceride HDL-
cholesterol cholesterol
CcO 117.2+ 8.3 142.34+ 14.5 7244+ 5.6
AP 102.8+ 8.5 1475+ 12.1 30.1+ 1.6
CA 109.3+ 7.9 148.34+11.5 84.24 3.3
TA 101.3+ 6.9 149.5+ 12.0 78.7+ 2.5
GL 105.5+ 7.1 151.84 16.6 759+ 2.3

Table 8. Effect of dietary fibers on total cholesterol
content in liver
(mg/g of liver, Meanz SD)

Group Total cholesterol
CcO 24405
AP 2.1£0.2
CA 24+0.6
TA 2.3+ 0.3
GL 24103
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