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Abstract: Subacute rumen acidosis (SARA) as a serious problem frequently occurs in the production of dairy
cows, and is mainly caused by the diet structure of high proportion of concentrate and low proportion of roughage.
The structure results in a change of rumen microbial colonies and an increase in volatile fatty acid (VFA)
concentrations but a decrease in rumen fluid pH. When SARA occurs, bacterial endotoxin concentration increases.
Endotoxin can be transported into bloodstream, as a result, the acute phase response is activated, and levels of
plasma minerals and metabolites change, finally, an adverse effect on performance of dairy cows is caused. In this
paper, the generation and transportation of endotoxin as well as the endotoxin-induced acute phase response
under a high concentrate diet feeding condition are reviewed, meanwhile, based on studies in recent years, some
new methods for reducing yield and transportation of endotoxin are introduced, which may provide references for
controlling harmful effects of endotoxin in dairy cows suffered SARA.

Keywords: rumen, subacute rumen acidosis, lipopolysaccharide, dairy cow

W H #1: 2011-09-15;
J5 4 9 B 1 E %9731k H (2011CB100800)

AR o R, S, A S
I A
Ft, AR, EEUL L DR S R b B 0 A SR R SR 1L 0] ShE SRR, 2012,V(3): 439-446

ZHOU Jun, ZHANG Sen, DONG Guozhong . Causes and Nutritional Control Methods of Subacute Rumen Acidosis in Dairy Cows[J]. Chinese Jouri
Animal Nutrition, 2012,V(3): 439-446.

A S
http://118.145.16.228/Jweb_dwyy/CN/10.3969/j.issn.1006-267x.2012.03.009 % http://118.145.16.228/Jweb_dwyy/CN/Y2012/V/13/4%

[1] GOZHO G N,KRAUSEA D O,PLAIZIER J C.Ruminal lipopolysaccharide concentration and inflammatory response during grain-induced subacu
ruminal acidosis in dairy cows[J].Journal of Dairy Science,2007,90(2):856—866.""“'"



21

(31

[4]

(5]

(el

71

(el

(el

[10]
[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]
[20]

[21]

[22]

[23]
[24]
[25]

[26]

[27]

[28]

[29]

[30]

[31]

KHAFIPOUR E,KRAUSE D O,PLAIZIER J C.A grain-based subacute ruminal acidosis challenge causes translocation of lipopolysaccharide anu
triggers inflammation[J].Journal of Dairy Science,2009,92:1060-1070.

KHAFIPOUR E,KRAUSE D O,PLAIZIER J C.Alfalfa pellet-induced subacute ruminal acidosis in dairy cows increases bacterial endotoxin in th
rumen without causing inflammation[J].Journal of Dairy Science,2009,92:1712-1724.

DONG G Z,LIU S M,WU Y X,et al.Diet-induced bacterial immunogens in the gastrointestinal tract of dairy cows:impacts on immunity and
metabolism[J].Acta Veterinaria Scandinavica,2011,53:48.

BURIM N A,ZEBELI Q,SALEEM F,et al.Metabolomics reveals unhealthy alterations in rumen metabolism with increased proportion of cereal
in the diet of dairy cows[J].Metabolomics,2010,6:583-594.

GOZHO G N,KRAUSE D O,PLAIZIER J C.Rumen lipopolysaccharide and inflammation during grain adaptation and subacute ruminal acidosis i
steers[J].Journal of Dairy Science,2006,89(1l):4404—4413."““"'

GOZHO G N,PLAIZIER J C,KRAUSE D O,et al.Subacute ruminal acidosis induces ruminal lipopolysaccharide endotoxin release and triggers &
inflammatory response[J].Journal of Dairy Science,2005,88(4):1399-1403.""“"'

PLAIZIER J C,LI S,KHAFIPOUR E,et al.Rumen acidosis and milk quality:its etiology and management //WANG J Q,BU D P,KERTZ A |.Procee(
the 2nd international symposium on dairy cow nutrition and milk quality.Beijing: ,2011:77-87.

WELLS J E,RUSSELL J.The effect of growth and starvation on the lysis of the ruminal cellulolytic bacterium Fibrobacter succinogenes
[J].Applied and environmental microbiology,1996,62(4):1342-1346.

ANDERSEN P H.Bovine endotoxicosis:aspects of relevance to ruminal acidosis[J].Acta Veterinaria Scandinavica,2003,98(Suppl.):141-155.
AMETAJ B N.A new understanding of the causes of fatty liver in dairy cows[J].Advances in Dairy Technology,2005,17:99-112.

ANDERSEN P H,HESSELHOLT M,JARLOV N.Endotoxin and arachidonic acid metabolites in portal,hepatic and arterial blood of cattle with ac
ruminal acidosis[J].Acta Veterinaria Scandinavica,1994,35(3):223-234.

FALE HOIHUATURACRE Ty FRAR P 22 RO LR AR/ OSBRI 22 R 10 S0 A 2 - DY) 1A K2, 201.0.

PUROHIT V,BODE J C,BODE C,et al.Alcohol,intestinal bacterial growth,intestinal permeability to endotoxin,and medical consequences:sum
of a symposium[J].Alcohol,2008,42:349-361.

ZEBELI Q,DUNN S M,AMETAJ B N.Strong associations among rumen endotoxin and acute phase proteins with plasma minerals in lactating
fed graded amounts of concentrate[J].Journal of Animal Science,2010,88:1545-1553.

AMETAJ B N,ZEBELI Q,IQBAL S.Nutrition,microbiota,and endotoxin-related diseases in dairy cows[J].Revista Brasileira de Zootecnia,2010,
(Suppl.):433-444.

ZEBELI Q,DUNN S M,AMETAJ B N.Perturbations of plasma metabolites correlated with the rise of rumen endotoxin in dairy cows fed diets
easily degradable carbohydrates[J].Journal of Dairy Science,2011,94:2374-2382.

KRAUSE K M,OETZEL G R.Understanding and preventing subacute ruminal acidosis in dairy herds:a review[J].Animal Feed Science and
Technology,2006,126:215-236.

VINCENT J L,CARLET J,0OPAL S M.The sepsis text[M].Dordrecht:Kluwer Academic Publishers,2002:827-836.

DIAZ D E,HAGLER W M,HOPKINS B A,et al.Aflatoxin binders I :in vitro binding assay for aflatoxin B, by several potential sequestering age!
[J]-Mycopathologia,2003,156:223-226.

MURRAY H H.Traditional and new applications for kaolin,smectite,and palygorskite:a general overview[J].Applied Clay Science,2000,17:2(
221.

DITTER B,URBASCHEK R,URBASCHEK B.Ability of various adsorbents to bind endotoxins in vitro and to prevent orally induced endotoxaem
mice[J].Gastroenterology,1983,84:1547-1552.

GARDINER K R,ANDERSON N H,MCCAIGUE M D.Adsorbents as anti-endotoxin agents in experimental colitis[J].Gut,1993,34:51-55.
SPIEKER H.Efficacy of clay minerals and activated charcoal to bind endotoxins in rumen fluid . Ph.D thesis.Utrecht:University of Utrecht,:

MENNIGEN R,NOLTE K,RIJCKEN E,et al.Probiotic mixture VSL3 protects the epithelial barrier by maintaining tight junction protein expressic
preventing apoptosis in a murine model of colitis[J].American Journal of Physiology Gastrointestinal and Liver Physiology,2009,296(5):G11
G1149.

MENNIGEN R,BRUEWER M.Effect of probiotics on intestinal barrier function[J].Annals of the New York Academy of Science,2009,1165:18¢
NOCEK J E,KAUTZ W P,LEEDLE J A Z,et al.Ruminal supplementation of direct-fed microbials on diurnal pH variation and in situ digestion in
cattle[J].Journal of Dairy Science,2002,85(2):429—433."““"'

NOCEK J E,KAUTZ W P,LEEDLE J A Z,et al.Direct-fed microbial supplementation on the performance of dairy cattle during the transition p
[J].Journal of Dairy Soience,2003,86(1):331—335."““"'

BEAUCHEMIN K A,YANG W Z,MORGAVI D P,et al.Effects of bacterial direct-fed microbials and yeast on site and extent of digestion,blood
chemistry,and subclinical ruminal acidosis in feedlot cattle[J].Journal of Animal Science,2003,81(6):1628-1640.

EMMANUEL D G V,JAFARI A,BEAUCHEMIN K A, et al.Feeding a combination of lactate-utilizing and lactate-producing bacteria modulates a
phase response in feedlot steers[J].Canadian Journal of Animal Science,2007,87:251-257.

EMMANUEL D G V,JAFARI A,BEAUCHEMIN K A,et al.Feeding live cultures of Enterococcus faecium and Saccharomyces cerevisiae induces



inflammatory response in feedlot steers[J].Journal of Animal Science,2007,85:233-239

L JER R E AR MR 2 R 2R EPﬁiﬁTF%frﬂ‘{%&%:H@%ﬂﬂ&Em%U[J]. BYIE TR, 2012,(3): 428-435
I [J]. B8 5%, 2012,(3): 543-549

B, W, MDY, 20K N 4 2 3 A 5 R A RO o 2 A A i

[11
VLWG, HIBEG, B0, sk, FRTE, ENE, TR AN E AR B RANAE R 6 5 B2 A4 A0 TR e Rk 1 R M F S [3]. s Rk, 2012,

HE
2] i

\hEL

AR,
-
L5,
-

&

fif
4, 3

a_

(31



