


RUMEN LACTIC ACID BACTERIA 
10-0 ...... -1 ...... --,... \ 

5-0 

• pH 
\ - ....... ''I \,.._.._,; , ......... /... :----.... .... 

t 

~~~~~-~=--------O..L-__.....~ ............. ..-il""---.-.......-......--..--:;:;.,;.;.;.= .......... +--1 
-24 0 24 49 

TI.ME(hr) 

e 

3 
72 

12 

0 

Figure 1. Sequential changes in rumen chemistry and bacterial 
populations after experimental barley overload in sheep (13)_ 

The identification of the D(-) and L( +) isomers of 
lactic acid in the rumen of diseased animals has led to 
a better understanding of the pathophysiology in
volved (19). The nomenclature of lactic acid has been 
described by Brin (7) (Table 1). The work of the 
1960's indicated that the D(-) isomer, unlike the 
L( +) isomer, was not initially metabolized or ex
creted by the bovine kidney and therefore ac
cumulated in body fluids leading to acidosis (18,19). 
There is now evidence, however, that rat (45) and 
bovine (40,42) tissues are capable of some 
metabolism of the D(-) isomer either alone or as part 
of a racemic mixture (22). Within the rumen, the two 
isomers may interconvert, especially in the presence 
of supplementary sodium or potassium (29). 
Interestingly, blood lactic acid concentrations appear 
to be related to hereditary "double muscling" 
(muscular hypertrophy) and to an excitable tempera
ment in affected cattle (23). 

Table 1 

Nomenclature of Lactic Acids (Brin, 1964) 

Descriptive Rotation of Old Current 
Name Polarized Light Nomenclature Nomenclature 

Natural dextro- d- L(+) 
Unnatural levo- 1- D(-) 
Racemic None* dl- DL-

*For an exactly equal inixture of both isomers_ 

Gastro-intestinal Motility 
Ruminal atony is a prominent and important 

clinical feature of lactic acidosis (17,47). As lactic 
acid fermentation develops, rumen pH falls rapidly 
(10,17). If it decreases to a pH of 5.0, motility is 
severely depressed and usually stops if the pH con
tinues to drop (17). Extensive work has been con
ducted on attempting to define the relative effec
tiveness of different acids at inhibiting rumen motili-
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ty. Bruce and Huber (8) have shown the infusion of 
lactic acid into the duodenum of sheep will produce a 
stasis of forestomach motility. It is presumed that the 
intestinal hormone secretin was being released (24) 
and inhibiting forestomach motility. This may be a 
protective mechanism in that rumen stasis would 
reduce absorption of lactic acid and reduce the mix
ing of substrate with bacteria thereby preventing 
further acid production (26). Of the VF A's which ac
cumulate in the rumen of normal animals, butyric 
acid is reported as most effective in reducing gas
trointestinal motility as shown by Svendsen (47). The 
inhibitory effect in this case appears to be directly on 
the smooth muscle rather than through hormonal or 
central nervous mechanisms ( 4 7). In similar studies, 
however, infused butyric acid decreased abomasal 
emptying rate but metabolic acidosis per se did not 
(38). The infusion of lactic acid into the rumen, 
however, does not diminish ruminal contractions 
(47), and the situation still remains unclear. 

Natural and Experimental Models 
The clinical episodes of acute or subacute acidosis 

in feedlot cattle are well recognized by practitioners 
(5). In general, as noted at the outset, lactic acidosis 
as induced and then described by Dunlop (19) is 
assumed to be the underlying abnormality. Recent 
work, however, seems clearly to show that the specific 
substrate (i.e., diet) in the rumen actually determines 
the specific acids which are involved (35). Barley 

Figure 2. Molasses-urea feedlot in Cuba (30,33) _ -
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gives results different from wheat, for example; wheat 
overfeeding leads to lactic acidemia (accumulation of 
lactate in blood) but soon, a butyric acidosis within 
the rumen (35). In other words, the offending acid(s) 
may differ in rumen and blood. Other evidence using 
a barley diet indicates that VFA production is com
pletely suppressed for up to 72 hours after overloading 
(10). Overeating of wheat . in Australia ("wheat 
sickness") (4) would differ then from overeating of 
barley, corn, or another grain in terms of amount and 
type of acid in blood and rumen (36). 

In Cuba, and now in Kenya (15,33), systems for 
feeding cattle principally on molasses have been 

. developed based on the innovative research of 
Preston (41) (Figure 2). Interestingly, the pH remains 
relatively high and the principal intraruminal VF A is 
butyric acid (32) in this feeding system. 

A condition of free gas bloat rather than the typical 
foamy bloat has been reported under feedlot con
ditions (11) which is seldom recognized by research 
workers. Animals fed high levels of barley have often 
been observed suffering from bloat. Upon passing a 
stomach tube the majority of the gas can be removed 
without interference from foam, verifying the free gas 
condition. It is possib.le that the rumen stasis which 
accompanies this anomaly results from an elevated 
production of rumen acids (3) and an increased turn
over of rumen contents (16) which occurs in animals 
fed high levels of grain. Under these conditions, in
flammation of the esophagus and rumen wall sur
rounding the cardia could ensue or sufficient levels of 
acids could pass into the lower GIT to suppress 
forestomach contractions. 

Thiamine 
Ever since the observation of Broberg (cited in 18) 

in overloaded cattle that urinary thiamine excretion 
decreased during and immediately following acidosis, 
there has been interest in the possible therapeutic use 
of this vitai;nin in ruminant acidosis. Indeed, 
parenteral ·administration of thiamine to human sub
jects experimentally made lactic acidemic reduced 
urinary lactic acid excretion, i.e., presumably hasten
ed its metabolism (50). On the other hand, thiamine 
injections (2 gm/wether, i.v.) did not increase blood 
D-lactate clearance in experimental sheep (25). 
Thiamine is said . to be used in treatment in the 
United Kingdom (34), although its efficacy has not 
been proved. The role of thiamine in the etiology of 
bovine polioencephalomalacia (PEM) is well-known 
(30,31), and further work is required to determine 
whether lactic acidosis and PEM are related (see 
below). There is some speculation that they represent 
only different points along a single continuum (20). 
Although intraruminal thiaminase activity has been 
said to develop only in the presence of acidosis (6), 
this is contrary to the experience in molasses
associated PEM (30,33) or even in North American 
outbreaks. Furthermore, the pH optimum for 

1 
thiaminase I, reported to be fairly high (5.8-7.0 or 
more), needs more definition. 
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Therapy 
A treatment of acute acidosis which is entirely 

successful remains elusive, regardless of the ap
proaches taken. Degrees of success are obtained 
following siphonage and irrigation of the rumen with 
large quantities of water to remove the contents as 
described by Radostits and Magnusson (43). If the 
contents contain any residual roughage, the effec
tiveness of this approach is significantly reduced. 
Rumenotomy is also a logical approach but is as im
practical as siphonage when large numbers of animals 
need immediate treatment. The use of oral antacids 
(39), which would appear to be a logical approach, is 
often contraindicated (34) because the severity of 
acidosis is often difficult to assess with only limited 
clinical facilities, and therefore an animal may well 
be in a self-recovery phase at the time of treatment. 
An additional load of antacids combined with the 
alkaline products from lactate metabolism and 
elevated respiration rate may impose a risk of em
barrassment leading to alkalosis (13). It appears, 
however, that oral buffers can be effectively used to 
prevent the onset of acidosis (49). 

Controlled experiments are needed to critically 
evaluate the therapeutic potential of thiamine (35,48) 
under field conditions. Practitioners have been 
evaluating this vitamin in practice without 
publishing the results. · 

Sulfonamides and antibiotics have been advocated 
(34) to inhibit intraruminal acid production, but few 
definitive results are available. Chaplin and Jones 
(13) have examined antibiotic sensitivities of Strep
tococcus bovis and lactobacilli cultures taken from 
acidotic animals and found erythromycin and 
penicillin G to be most effective at preventing growth. 
Limited results indicate that further rumen fermen
tation is only partially retarded if these antibiotics 
are given orally 12 hours after overloading. If they are 
given before the lactate-producing organisms are es
tablished, they may prove more effective, but this 
may be impractical in the field. 

An interesting approach for managing acidosis 
has been the possible exploitation of lactic acid
utilizing bacteria (26,27). Several of these 
organisms have been isolated (26,28). Through in
oculation of unadapted animals with rumen fluid 
from adapted animals or with selected organisms 
(26) it is possible to place animals on high grain 
rations more rapidly. This is, however, limited to 
preconditioning and presently has not been 
applied to acidotic animals. Furthermore, this ap
proach is not likely to be successful under acidotic 
conditions because the rumen environment seems 
too hostile to support the growth of these more 
desirable organisms. 
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Baby calves have a chance when you 
use Vetisulid to fight E. coli organisms 
that attack these young animals. 
In addition to the 90%-plus effectiveness 
of Vetisulid in vitro against E. coli, Veti
sulid acts rapidly. And once it has acted, 
it is rapidly excreted. Effective and out. 
That's Vetisulid. 
In calves, Vetisulid reaches maximum 
blood level concentrations in one to 
three hours following administration. 
Rapid excretion occurs within 18 hours 
after intravenous adminjstration. Veti
sulid is readily soluble at normal urine 
pH, so free and acetylated crystallization 
is unlikely. 
Bile concentrations .in laboratory ani
mals are high; liver and kidney concen
trations closely parallel that of the 
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blood, demonstrating excellent tissue 
penetrating power of Vetisulid. 
Vetisulid is available in three forms for 
calves: Injection (100 ml. and 250 ml. 
vials); Powder (5.4 g. packets and 54 g. 
bottles); Boluses (packages of 40 two
gram boluses). 
Remember, the quicker you act against 
E. coli organisms, the better. Do it with 
rapid absorption, rapid excretion Veti
sulid. Give them a chance. 
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