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Table 1. Ingredient and chemical composition of the experimental diets (% DM)

Diets !
HH LH LL
Ingredient
Italian ryegrass silage 45.0 - -
Corn silage - 50.0 50.0
Alfalfa hay cube 15.1 10.1 10.1
Corn 11.7 4.9 4.9
Barley 12.3 8.9 9.4
Soybean meal 13.5 2.1 2.0
Brewer's grains — 10.1 9.1
Corn gluten meal — 6.1 2.0
Potato starch — 5.0 9.6
Vegetable oil calcium soap 1.5 1.0 1.0
Urea — 0.5 0.5
Vitamin-Mineral mixture 0.9 1.4 1.4
Chemical composition

DM (% FM) 76.2 46.1 46.0
OM 92.0 93.6 93.8
CP 18.1 17.6 13.5
aNDFom 46.8 39.9 38.8
K 1.75 0.94 0.93
Na 0.27 0.19 0.20

'HH = high K high CP diet, LH = low K high CP diet, LL = low K low CP diet
DM : dry matter, FM : fresh matter, OM : organic matter, CP : crude protein,

aNDFom : ash-free neutral detergent fiber
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Table 2. Results of urolithiasis diagnostic test for the urine samples taken from cows
before and after feeding of experimental diets

Diets !
Cow No. Sample HH LH LL
BF - -
690 AF B ‘s
715 BF - B -
AF - - -
724 B
AF -
730 B - i R
AF - -

Grade of sediments ( — : no sediments, + : same or smaller than standard A, ++ : between

standard A and C).

1 HH = high K high CP diet, LH = low K high CP diet, LL = low K low CP diet

2 BF = before feeding, AF = after feeding
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Fig. 1. Sediments of standards (A, B, C) and urine samples
taken from cow No.690 after feeding of experimental
diets (HH, LH, LL) in urolithiasis diagnostic test .
Standards (A = 0.0125M MgCl, + 0.025M NaH,PO,,
B = 0.025M MgCl, + 0.05M NaH,PO,, C = 0.05M
MgCl, + 0.1M NaH,PO,). Experimental diets (HH =
high K high CP diet, LH = low K high CP diet, LL =

low K low CP diet).
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Fig 2. Urinary constituent concentration of cows before and after feeding of experimental diets.
Experimental diets (HH = high K high CP diet, LH = low K high CP diet, LL = low K low CP diet). *°Means with different

superscripts differ significantly (P<0.05).
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Table 3. Urine pH of cows before and after feeding of experimental diets

HH LL SE
Before feeding 8.232 6.37" 0.10
After feeding 8.122 6.55" 0.23

&b Means in a row with different superscripts differ significantly (P<<0.05).
L HH = high K high CP diet, LH = low K high CP diet, LL = low K low CP diet
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The Possibility to Develop Urolithiasis in Lactating Dairy Cows Reduced
Urine Volume by Controlling Dietary Potassium and Protein

Fumihiro OHTANTI, Kouji HIGUCHI, Yousuke KOBAYASHI and Itoko NONAKA*

Animal Physiology and Nutrition Research Division,
NARO Institute of Livestock and Grassland Science, Tsukuba, 305-0901 Japan

Summary

The possibility to develop magnesium phosphate or ammonium magnesium phosphate urolithiasis in lactating
dairy cows whose urine volume were reduced by decreasing dietary potassium (K) and crude protein (CP) contents was
examined. The urolithiasis diagnostic test and the measurement of urinary components involved with calculus formation
were carried out using the spot urine from lactating dairy cows whose urine volume were observed as 14.5, 9.7 and 6.6kg/
day when high K high CP diet (HH diet), low K high CP diet (LH diet) and low K low CP diet (LL diet), respectively, were
fed in feeding trials. One of eight samples in HH diet was judged to be positive by the urolithiasis diagnostic test, whereas
positive samples increased to three of eight samples both in LH and LL diets. In LH diet and LL diet, urinary magnesium
and inorganic phosphorus concentration showed increase reflecting reduction of urine volume, and urinary ammonia
concentration increased far exceeding degree of reduction in urine volume. Although urine in HH diet was alkaline of
pH more than 8, urine in LH and LL diets were acidity of pH less than 7 at which it was known that these calculi would
be hardly formed, and this was due to the decreased dietary cation-anion difference with decreasing dietary K content. It
was concluded that as long as dietary K content could be reduced substantially in the nutritional management intended to

decrease urine of lactating dairy cows, the possibility to develop urolithiasis would be low, even if urine volume decreased.

Key words: lactating dairy cows, potassium, protein, urine volume reduction, urolithiasis
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