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THE SIGNIFICANCE OF REFLEX SALIVATION IN RELATION TO FROTH
FORMATION AND ACUTE BLOAT IN RUMINANTS.
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The successful use of surface tension agents in the treatment of acute bloat,
[Clark (1950} and Quin, Austin and Rattcliff (1949)] has confirmed the importance
of frothiness of ruminal ingesta in this condition, a subject of much controversy
in the past. In their discussion on frothy bloat Cole, Huffman, Kleiber, Olson and
Schalk (1945} do not appear to be convinced of its significance. Various workers
[Wester (1935), McCandlish (1937), Dougherty (1942}, Olson (1942}, Quin (1943)
and Clark (1948)] on the other hand, have reported the existence of frothy
ruminal ingesta in cases of bloat on green legumes. Kick, Gerlaugh and Schalk
(1937) also believe that frothiness is the factor responsible for bloat in cattle fed
corn in the feed lot,

McCandlish (1937) supported by Olson (1942) and Quin (1943) incriminated
saponins in lucerne as being responsible for frothing, [t is difficult however to
explain all the manifestations of acute frothy bloat on the basis of the saponin
theoryl, with the result that the pathogenesis of this condition has remained
unsettled.

Clark and Weiss (in prcss) have recently demonstrated the existence of a
salivary reflex initiated by mechanical stimulation of the mucous membrane of
the fore-stomachs. The object of this paper is to indicate the significance of this
reflex 1n relation to froth formation and bloat.

METHOD.

Each of six Merino sheep with permanent ruminal fistulae were given 4,000
grams freshly cut green, lucerne daily and the following data were collected over
the experimental period:—The consistency of the ruminal ingesta of each sheep
before feeding: the degree of bloat, and the type and consistency of the ruminal
ingesta two hours after feeding. The type of lucerne fed daily and its origin were
also noted.

For the determination of consistency the apparatus depicted in Fig. I was
used. This consists of a mercury filled glass bulb (A), weighing 15-9 grams,
attached to a thin rod. A silk thread connects the rod with the scale pan (B)
onto which a pointer arm is attached. The thread is passed over two pulleys
on a crossbar which is fixed to an ordinary retort stand. A 200 c.c. test tube (C)
is clamped into position to receive the glass bulb.

With the bulb at the bottom of the test tube and the pointer arm opposite
a zero mark (D), the tube is filled with ruminal ingesta. Sufficient weights are
then placed on the scale pan to cause the bulb to be drawn through the column
of ingesta, the fixed distance of 18-7 cm. (D to E} in approximately 3 seconds.
The consistency index is then obtained by multiplying the weight required by
the actual time taken.
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D). Cole et al, [cited by Cole, Huffman, Kleiber, Olson and Schalk (1945)]

sver, claim that they have tapped a number of cows bloated on lucerne

ire without encountering a single case in which the free air space was absent.

ng these observations into account, Cole et al. (1945) find it difficult to under-
stand how frothing could cause bloat when a free air space exists, In the present
¢ or’s opinion it is merely a matter of degree of frothing. In most of the cases
« othy bloat produced during the experiment, free gas escaped from the fistulas
on opening. Only in a few cases did the ingesta froth to such an extent as tc
fill the whole rumen and exude from the fistula on removal of the stopper.

Cole, Mead and Regan (1943) have shown conclusively that the feeding of
roarse hay prior to lucerne pasturing prevents bloat; and the experiments of
ead, Cole and Regan (1944) proved that the incidence of bloat was much higher
in cattle fed ground hay and grain than in those fed unground hay and grain.
aese workers attributed the protective action of hay to their theory that coarse
material is necessary to elicit the eructation refiex. The present author has shown
previously [Weiss (in Press)] that the physical state of the ruminal contents does
nol appear to affect the eructation reflex directly. The results now obtained
clearly show that the protective action of hay is due to reflex stimulation of salivary
secretion. thus reducing the consistency of the ruminal ingesta and obviating
froth-formation. The cases of bloat in cattle on a non-roughage diet, which has
been reported by Mead and Goss (1936} can also be explained on the same basis.

Perhaps the greatest single factor responsible for the failure to elucidate the
pathogenesis of bloat has been the difficulty encountered in reproducing the
natural condition. Cole, Mead and Regan (1943) however, showed that certain
essential conditions are necessary before bloat can be expected to occur. These
are briefly summarized as follows:—

(1) The lucerne should be in an appropriate stage of development e.g.
crisp and succulent to allow for rapid feeding.

(2) Animals should be deprived of all hay and straw and the lucerne itself
should be free of grasses, weeds and old dry tough stems.

(3) The lucerne should have been provided with sufficient water to induce
rapid growth.

(4) The greenfeed should be fed as fresh as possible and should not be
older than 24 hours. Dried alfalfa tops failed to produce bloat.

These observations are confirmed by the experimental results recorded above.
Contrary to the interpretation of those authors however, who ascribe the bloat-
provoking capacity of this type of lucerne to a lack of sufficient coarse material
to initiate the eructation reflex, it is maintained that the physical condition of

: lucerne has a direct bearing on the occurrence of bloat through its action on
rerlex salivation. The rate of feeding of succulent lucerne appears to be an
important factor. In accordance with reports by other workers [Mead ef al. (1944)]
the occurrence of bloat could not be correlated directly with the amount of lucerne
consumed. TIn many cases of bloat in these trials the amount of lucerne eaten
was actually less than that consumed by non-bloated sheep. A difference in
rate of feeding of the two types of lucerne was however noted. The amount of
succulent lucerne consumed over a given period of time was much greater than
1 amount of stalky lucerne over the same period.

In the present author’s opinion the presence of saponins in lucerne is also
not the cause of bloat per se, but it merely contributes towards the colloidal state
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of the ingesta favourable for foaming. Daily mechanical shaking of samples of
expressed lucerne juice over a period of months under different meteorological
conditions showed no significant variations in the amount of foam produced daily.

SUMMARY.

(1) Frothing of ruminal ingesta is the main cause of bloat in sheep on green
lucernc.

(2) It was found that the formation of froth is dependent on the consistency
of the ruminal ingesta which in turn is influenced by reflex salivary secretion.

(3) Reflex salivary secretion is largely stimulated by the presence of coarss
material in the forestomachs and the amount of saliva secreted, therefore, depends
on the physical condition of the feed. The explanation for the protective action
of hay is based on this finding.

(4) The condition and type of lucerne fed has a direct bearing on the occur-
rence of bloat.
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