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The Effect of Long-term High-grain Feeding on Occurrence of Ruminal Acidosis in Goats

SUN Da-ming, MAO Sheng-yong, LLIU Jun-hua”
(Laboratory o f Gastrointestinal Microorganisms ., College of Animal Science and Technology .

Nanjing Agricultural University , Nanjing 210095, China)

Abstract: The objective of this study was to investigate the effects of long-term high-grain (HG)
feeding on rumen environment, lipopolysaccharide concentration in jugular vein blood, and the
occurrence of subacute ruminal acidosis in goats. Ten castrated male goats with rumen fistula
were randomly fed with either a hay diet (0% grain; n = 5) or HG diet (65% grain; n = 5)
with continuous feeding of 7 weeks. Weekly 0, 2, 3, 4, 6, 8 and 12 h after morning feeding, ru-
men fluid was collected to monitor the changes of pH in rumen. The rumen fluid collected at 0,
3, 6 and 12 h after morning feeding was used to determine volatile fatty acid concentration. The
rumen fluid collected at 6 h after morning feeding was used to determine lipopolysaccharide con-
centration. At 6 h after morning feeding, the jugular vein blood was collected to measure the free
lipopolysaccharide levels in peripheral blood. The results showed that, at 1%, 2™, 3", 6™ and 7™
weeks, the rumen pH below 5. 8 lasted for more than 4 h within 12 h after morning feeding in

HG-fed goats. The results suggested that, at 1%, 2™, 3", 6™ and 7" weeks, the experimental
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subacute ruminal acidosis had been successfully induced by HG. Across the whole period, com-

pared with hay feeding, HG feeding significantly decreased (P<C0. 05) the ruminal pH, acetate

proportion, and acetate/propionate ratio, while significantly increased (P<C0. 05) ruminal propi-

onate proportion, butyrate proportion, and free lipopolysaccharide concentration in rumen. The

free lipopolysaccharide in the peripheral blood was not detectable in all hay-fed goats across the

whole period. At the 1% and 2™ weeks, the free lipopolysaccharide level in the peripheral blood of

HG-fed goats was not detectable. At 3™ and 4™ weeks, the free lipopolysaccharide in the periph-

eral blood was detectable in some HG-fed individuals. At 5®, 6™ and 7" weeks, the free lipopo-

lysaccharide in the peripheral blood were detectable in all HG-fed goats. These results indicate

that experimental subacute ruminal acidosis has been successfully induced by long-term HG diet

feeding, and the incidence of subacute ruminal acidosis experienced the process of occurrence, ad-

aptation and repeated occurrence,
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Table 1 Ingredient and nutrient levels of the experimental diets(DM) %

) H ¥ Diet

i H Item

T4 Hay mAaYA HG

HA4 AL Diet ingredient
3£ % Chinese wildrye 81. 00 30. 00
B Alfalfa 15. 00 0. 00
E Kk Corn 0. 00 45.00
/NFZ Wheat 0. 00 20. 00
¥ Soybean meal 0. 00 1. 10
1% Limestone 0. 50 0.95
frih Salt 0. 80 0.65
W2 245 Calcium monohydrogen phosphate 1.70 1. 20
PR Premix ! 1. 00 1.00
R E 4N Sodium bicarbonate 0.00 0.10
£t Total 100 100

B 27K F Nutrient level
fRi8HE/(M] » kg ' DM) Metabolic energy? 8.31 11.31
#%& 19 Crude protein 10. 06 10. 06
HLPE W5 Crude fat 3.55 3.59
MR 4E Crude fiber 30. 17 11.18
1 PR 4T 4 Neutral detergent fiber 57.01 25.23
B Y1 27 4 Acid detergent fiber 35.72 13.55
LK 4> Crude ash 10. 62 6.52
VEHF Starch —3 58.23

OBUR R T AR AR A

Zn 102 g, Mn 47 g, Cu 26 g, 11 140 mg, Se 500 mg, Co 340 mg.4EA4 2 A 17 167 380 TU, 4k

A D 858 370 TU, A 5 E 23 605 TUL” iU AL T NRC(2007) Bodia 2 i i 3 .° . AR AG
. The premix provide the following per kg diet: Zn 102 g, Mn 47 g, Cu 26 g, 11 140 mg, Se 500 mg, Co 340 mg,vitamin A

17 167 380 IU, vitamin D 858 370 IU, vitamin E 23 605 IU.

(2007). *. Not determined
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*. The values were analyzed based on database of the NRC
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Table 2 Effects of HG feeding diet on rumen fermentation parameters for 7 weeks

P {f P-value

T H Ttem é:ifr ;;:% SEM i W ] H it Diet ] g J] < E*E
Week Week X Diet
pH 6.24 90 0.01 <0.001 <0.001 <£0. 001
AR PERE IR/ (mmol « L™ Total VFA 92,15 87.03 1.31 <<0.001 <<0.001 0.004
R/ (mol %) Acetate ratio 74,57 60.07 0.26 <<0. 001 <<0. 001 <<0. 001
PR H 4] / (mol %) Propionate ratio 16. 32 21.96 0.28 0.001 <0.001 0.010
THR I/ (mol%) Butyrate ratio 6.28 13. 41 0.18 <<0.001 <<0.001 0.176
Z W It Acetate ¢ Propionate 4.62 2.95 0.05 <0.001 <<0. 001 <<0. 001
W g £ M/ (EU « mL™") Free LPS 18 217 61 629 235 <0.001 <0.001 <£0. 001
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