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ABSTRACT

A study was conducted to determine if subacute ruminal acidosis (SARA) induced by feeding high level of non-structural
carbohydrates results in increases in lipopolysaccharides (LPS) of peripheral blood in dairy cattle. In this experiment four Holstein

steers, two of which having ruminal canulae with indwelling probes placed for measuring long term pH changes,

were alloted

into two dietary treatments in a cross-over design, where an acidogenic diet (AD) was formulated by including high amount of
non-structural carbohydrates (NSC) based on corn silage and corn flake as TMR ingredients. Data for ruminal pH change and
plasma LPS concentration were compared against normal diet (ND) which contained grass hay as forage and low NSC ingredients.
Feeding AD for more than 14 days to animals brought about a pH change as low as less than 5.8 for more than 4 hours, which

made good contrast to ND fed animals.

Decreased ruminal pH also had an effect on LPS concentrations which showed

significantly higher level for AD compared with ND. Therefore, plasma LPS concentration may be used as an effective indicator
to verify acidosis whether it is acute or chronic. Na-bentonite and Propylene glycol, which are frequently included in dairy TMR
as additives, helped decrease ruminal pH by buffering and then ultimately alleviates SARA. Therefore, it could also be helpful to
lower the occurrence of laminitis which is often caused by increased blood endotoxin (LPS) concentration.
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Table 1. TMR formula and chemical composition for
normal and acidogenic Diet
(% DM basis)

Treatment

1 0, . .
Ingredient, %DM Normal Diet ACldD(zgfnlc
Corn Silage - 17.3
Timothy hay 353 -
Alfalfa hay 27.8 -
‘Wheatbran 8.2 12.2
Corn flake 3.6 21.4
Corn gluten feed 54 19.5
Beet pulp 3.8 8.3
Molasses 2.4 14.7
Pelleted supplement” 13.5 6.6

Chemical Composition”

DM 72.16+0.45 70.33+0.34
Ash 8.81+0.03 6.47+0.05
CpP 17.15+0.30 17.58+0.43
NDF 35.77+1.43 32.54+1.14
ADF 25.82+1.39 21.75+1.13
EE 4.2940.11 4.46+0.23
NFC? 35.67 39.44
TDN? 69.46 71.16

" Contained ground barley, ground comn, canola meal (heat-treated),
soybean meal (treated) / Vit A: 7,000,000 IU, Vit D3: 1,500,000
IU, Vit E: 25000 mg, Mg: 55,000mg, Fe: 25,000 mg, Zn:
68,000 mg, Cu: 15,000 mg, I: 600mg, Co: 250 mg, Se: 400 mg,
Min: 17,000 mg, Ethozyquin: 6,500 mg.

? Mean + SD. n=3

I NFC = 100-(Ash + CP + NDF + EE) (Mertens, 1997).

Y TDN = 93.53-(1.03 x ADF) (Ishler et al, 1996).
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Fig. 1. Indwelling probe(DASCOR LRCpH S-4) used in
the experiment.
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Fig. 2. Comparison of changing pattern in ruminal pH
between normal diet (ND) and acidogenic diet
(AD).
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between acidogenic diet (AD) and Na-bentonite
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time (hr) represent significant differences (p<0.05).

endotoxin®] &% 1, I EFFE <3 endotoxin shock”}
AEEsY o] Frta stk oo AFAHRE F
el 2 o, ¥ 5 LPS v AVIZe Ai1glaats 2
AGE 58 FAEE AxEA &8 7t Ao

2 aprd.

2 AP Hh 450 dgiste] AAATE A4 (Indwelling
probe)E A A|7]aL o]-g3ate] ol Al IAE
(SARA)®| Z=E =AY EAll pHF & F Wsa
(Lipopolysaccharide; LPS)] FXxo] wX&= &3E golr
7] $lste] AT B4R/ '3k (Non-fiber carbo-
hydrates, NFC)& 7|22 HA FF2 NFCE ¥ sl
o= A4 AFE (Normal diet, ND)}, olFAI A1 9 g2t
(Subacute ruminal acidosis, SARA) F&7Fs AFE" (Acidogenic
diet, AD)2] 271 Aol 2+ 252 wjx|sle] Cross-over
AR AFFERS B AAEIITE AIKAIFE A=
Azl AR A9l Wl pHE] WskE FAeke o &394
Fol| A AD Hol= WE9WE=4] pHE

o=



Son et al.

of wgh Z- Eiﬂ%i ol o]guE Al
EUo]E (NaB)e} Z2HalZe]F (PG)2] & 4
pHS 32 93EA1A %L%@,QE SARA®| HEE ¢3}A]

& A

F

7131 & % Lipopolysaccharides (LPS) F%2] 712 &9
Fo 24 Ysiol o3 A 41 AEYE 5o F32
£S5 dNTE O ERE F T US FoE AlRd.

V. At Al
AFE FEXEAHY AT ALY (PI907128) .= 4

Og(:‘%
W or
32
oo

VI. REFERENCES

Baumann, H. and Gauldie, J. 1994. The acute phase response,

Immunological Today. 15:74-80.

N.E., Cassidy, T.W. and
Varga, G.A. 2009. Ruminal and blood responses to propylene

Chung, Y.-H., Martinez, C.M., Brown,

glycol during frequent feeding. Journal of Dairy Science.
92:4555-4564.

Cooper, T.R., Klopfenstein, T.J., Stock, R.A., Milton, C.T., Harold,
D.W. and Parrot, J.C. 1999. Effects of imposed feed intake
variation on acidosis and performance of finishing steers. Journal
of Animal Science. 77:1093-1099.

Counotte, G.H.M., Lankhorst, A. and Prins, R.A. 1983. Role of
DL-lactic acid as intermediate in rumen metabolism of dairy
cows. Journal of Animal Science. 56:1222.

Dunn, B.H., Emerick, R.J. and Embry, L.B. 1979. Sodium bentonite
and sodium bicarbonate in high-concentrate diets for lambs and
steers. Journal of Animal Science. 48:764.

D.G.V., Dunn, SM. and Ametaj, B.N. 2008. Feeding

high proportions of barley grain stimulates an inflammatory

Emmanuel,

response in dairy cows. Journal of Dairy Science. 91:606-614.
Gaylean, M.L. and Chabot, R.C. 1981. Effect of sodium bentonite,
buffer salts, cement kiln dust and clinoptilolite on rumen
characteristics of beef steers fed a high roughage diet. Journal of
Animal Science. 52:1197-1204.
Gozho, G.N., Plaizier, J.C., Krause, D.O., Kennedy, A.D. and
Wittenberg, K.M. 2005. Subacute ruminal

ruminal lipopolysaccharide endotoxin release and triggers an

acidosis  induces
inflammatory response. Journal of Dairy Science. 88:1399-1403.

Gozho, G.N., Krause, D.O. and Plaizier, J.C. 2006. Rumen

; Subacute Rumen Acidosis on Plasma Lipopolysaccharide

lipopolysaccharide and inflammation during grain adaptation and
subacute ruminal acidosis in steers. Journal of Dairy Science.
89:4404-4413.
Gozho, G.N., Krause,
lipopolysaccharide

D.O.

concentration and

J.C. 2007. Ruminal

inflammatory

and Plaizier,
response
during grain-induced subacute ruminal acidosis in dairy cows.
Journal of Dairy Science. 90:856-866.

M.S. and Hidiroglou, M.

bentonite and monensin on selected elements in the stomach

Ivan, M., Dayrell, 1992. Effects of
and liver of fauna-free and faunated sheep. Journal of Dairy
Science. 75:201.

Khafipour, E., Krause, D.O. and Plaizier, J.C. 2009a. A grain-based
subacute ruminal acidosis challenge causes translocation of
lipopolysaccharide and triggers inflammation. Journal of Dairy
Science. 92:1060-1070.

Khafipour, E., Krause, D.O. J.C. 2009b. Alfalfa

pellet-induced subacute ruminal acidosis in dairy cows increases

and Plaizier,

bacterial endotoxin in the rumen without causing inflammation.
Journal of Dairy Science. 92:1712-1724.

Krause, KM., Combs, D.K. and Beauchemin, K.A. 2002. Effects of
forage particle size and grain ferment ability in midlactation
cows. II. Ruminal pH and chewing activity. Journal of Dairy
Science. 85:1947-1957.

Kristensen, N.B. and Raun, B.M.L. 2007. Ruminal and intermediary
metabolism of propylene glycol in lactating Holstein cows.
Journal of Dairy Science. 90:4707-4717.

Levin, J. and Bang, F.B. 1964. A description of cellular coagulation
in the Limulus. Bull. Johns Hopkins Hosp. 115:337-345.

Nagaraja, T.G., Bartley, E.E., Fina, L.R. and Anthony, H.D. 1978.
Relationship of rumen gram-negative bacteria and free endotoxin
to lactic acidosis in cattle. Journal of Animal Science. 47:
1329-1336.

NRC. 2001.
edition. National Academy Press. Washington D.C.

Owens, F.N.,, Secrist, D.S., Hill, W.J. and Gill, D.R. 1998. Acidosis
in cattle: a review. Journal of Animal Science. 76:275-286.

Plaizier, J.C., Khafipour, E., Li, S., Gozho, G.N. and Krause, D.O.
2012. Subacute ruminal acidosis (SARA), endotoxins and health

Nutrient requirements of dairy cattle. 17th revised

consequences. Animal Feed Science and Technology. 172:9-21.
4_:%@', 7111353‘_ zm%g 0|43, 1998, WlEL o] ES} wulAle] Foj7} ukz
9l S5sE BEY mAE 23 skl 20:21.

TR AALGRE — 24 2012, FENEH AT
(Received November 27, 2013/Revised December 17, 2013/Accepted
December 19, 2013)

-318-





