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Abstract: In the present studies, the effects of dietary high-potassium and high-urea on the
metabolism of magnesium, calcium and potassium were checked as an aid to clarify the patho-
genesis of hypomagnesaemia(so-called grass tetany) in ruminant.

A total of 5 Korean native female goats kept in metabolic cage were received high-potassium
(Mg: 0.25%, Ca: 0.94%, K: 5.41%), high-urea(Mg: 0.25%, Ca! 0.94%, K: 0.7223) or control
(Mg: 0.25%, Ca: 0.94, K: 0.72%) ration for 15 or 21 days. Daily intakes, fecal and urinary
excretions and serum concentrations of magnesium, calcium and potassium were measured with
an atomic absorpton spectrophotometer,

The results obtained were summarized as follows:

In high-potassium group, absorption, urinary excreticn and serum concentration of magnesium
were significantly (p<C0.01, p<{0.01 and p<{0.05 respectively) decreased compared with the
control group, On the other hand, the body retention was significantly (p<{0.01) increased.
However, no clinical symptom of hypomagnesaemic tetany was observable throughout the experi-
mental period.

No significant effects on the metabolism and seurm content of calcium were detected in the
high-potassium group.

In the high-potassium group, significant increase in absorption (p<(0.01), urinary excretion
(p<C0.05) and body retention (p<0.01) of potassium were recognized. However, no significant
difference in the concentration of serum was observable between the two groups.

In high-urea group, no significant difference in the metabolism of magnesium and potassium
or in the serum content were recognized compared with the control group.

In high-urea group, tthe absorption, urinary excretion, body retention and serum content of
calcium were decreased compared with the control group,
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Table 1. Composition of Experimenta] Diets for Goats

High potassivm High urea Control

Item diet diet diet
Ingredients

Corn % 54.0 54.0 54.0
Molasses 2% 3.0 3.0 3.0
‘Wheat bran % 16.2 16.2 16.2
Rice bran,

solvent % 2.7 2.7 2.7
Maize bran % 2.0 2.0 2.0
Soybean cake 9 19.3 19.3 19.3
Oyster shell,

ground % 2.0 2.0 2.0
Calt % 0.5 0.5 0.5
Vitamin A and D

supplement %* 0.3 0.3 0.3
Potassium bicar-

bonate % 12.0 — —
Urea % — 2.0 —

Chemical composition

Magnesium % 0.25 0.25 0.25
Calcium % 0.94 0.94 0.94
Potassium 9 5.41 0.72 0.72

»: Vitamin A: 10, 000, 000IU/kg+Vitamin
D: 2,000, 000IU/kg(Bayer Co.).
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Ele- Wave Lamp Air CzHZ Slit

ment length current flow Remark
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K 7665 10.0 1.6 0.8 0.18 Goum,
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Table 3. Balance and Serum Concentration of Magnesium in Korean Native Goats after Dietary

Supplementation of Potassium Bicarbonate

. Experimental Magnesium Magnesium excretion  Magnesium Magnesium Serum
Ration petiod intake Fecal Urinary absorption  retention magnesium
(mg/day)  (mg/day) (mg/day) (mg/day)  (mg/day) (mg/dl)
High potassium 1~10day 355.9 153.1* 636.1 483. 0° 2.2
diet 992
11~21day 457. 6" 25, 6° 534. 4° 448, 8° 1.3°
1~10day 329.8 376.4 662. 2 285.8 3.0
Control diet 992
11~21day 344.5 387.7 647.5 259.8 2.8
a: Significant (p<{0.05) difference. b: Higher significant (p<{0.01) difference.
Table 4. Balance and Serum Concentration of Calcium in Korean Native Goats after Dietary
Supplementation of Potassium Bicarbonate
) Experimental  Calcium  Calcium  excretion  Calcium Calcium Serum
Ration period intake Fecal Urinary absorption  retention calcium
(mg/day) (mg/day) (mg/day) (mg/day)  (mg/day) (mg/dl)
High potassium 1~10day 1,045.0 0.28 2,715.0 2,714.7 8.2
diet 3,760
11~21day 1,163.9 0.4 2,596.7 2,595.7 6.7
1~10day 1,126.1 0.41 2,683.9 2,633.5 10.3
Control diet 3,760
11~21day 1,623.6 0.56 2,136.4 2,135.8 9.9
a: Significant (p.<0.05) difference. b: Higher significant (p<{0.01) difference,
Table 5, Balance and Serum Concentration of Potassium in Korean Native Goats after Dietary
Supplementation of Potassium Bicarbonate
) Experimental Potassium Potassium excretion  Potassium Potassium Serum
Ration period intake Fecal Urinary absorption  retention potassium
(mg/day)  (mg/day) (mg/day) (mg/day) (mg/day) (mg/dl)
—~ , b 3 b
High potassium 1~10day 212.5 5, 955.6 21,412.5 15, 456. 9° 21.8
diet 21,625
11~21day 312.6% 6,715.7*  21,303.4" 14,587.7° 22.9
1~10day 78.4 1,221.6 2,801.6 1,580.0 21.0
Control diet 2,880
11~21day 79.7 961.8 2,800.3 1,838.5 20.5

a: Significant (p<C0.05) difference,
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Table 6. Balance and Serum Concentration of Magnesium in Korean Native Goats after Dietary

Supplementation of Urea

. Experimental Magnesium Magnesium excretion  Magnesium Magnesium Serum
Ration period intake Fecal Urinary absorption  rentention magnesium
(mg/day)  (mg/day) (mg/day) (mg/day)  (mg/day) (mg/dl)
1~7day 432.1 217.1 559.9 342.8 2.6
High urea diet 992
8~15day 454. 4 187.7 537.6 349.9 2.2
1~7day 333.3 214.3 658.7 444. 4 2.9
Control diet 922
8~15day 337.5 233.0 654.5 421.5 2.9
a: Significant (p<{0.05) difference. b: Higher significant (p<{0.01) difference,
Table 7. Balance and Serum Concentration of Calcium in Korean Native Goats after Dietary
Supplementation of Urea
i Experimental Calcium Calcium excretion Calcium Calcium Serum
Ration period intake Fecal Urinary absorption  retention calcium
(mg/day)  (mg/day) (mg/day) (mg/day)  (mg/day) (mg/dh)
1~7day 1,539.1 1.00 2,220.9 2,219.9 8.8
High urea diet 3,760
8~15day 1,704. 7% 0.20* 2,055.3* 2,055.1* 7.3
1~7day 1,513.6 0.58 2,246.4 2,245.8 9.9
Control diet 3,760
8~15day 1,532.2 0.67 2,227.8 2,227.1 8.9
a: Significant (p<0.05) difference. b: Higher significant (p<(0.01) difference.
Table 8 Balance and Serum Concentration of Potassium in Korean Native Goats after dietary
Supplementation of Urea
Experimental Potassium  Potassium excretion  Potassium Potassium Serum
Ration period intake Fecal Urinary absorption retention potassium
(mg/day)  (mg/day) (mg/day) (mg/day)  (mg/day) (mg/dl)
1~7day 94.8 797.2 2,785.2 1,988.0 22.2
High urea diet 2,880
8~15day 97.0 767.4 2,783.0 2,015.6 23.0
1~7day 78.3 816.8 2,801.7 1,984.9 19.8
Control diet 2,880
8~15day 74.3 1,530.0 2,805.7 1,752.7 22.5

a: Significant (p<{0.05) difference.

b: Higher significant (p<{0.01) difference,
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