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PHYSIOLOGICAL STUDIES ON ERUCTATION IN RUMINANTS.

K. E. WEISS, Onderstepoort Laboratorv

INTRODUCTION,

Although the problem of bloat, which is a cause of serious economic losses
particularly amongst high-grade dairy cattle, has been investigated all over the
world, very little is known about the eructation reflex and factors which may
influence it. This is acknowledged by Clark (1948), who states that the mechanism
of the eructation reflex is not well understood.

The modern conception of bloat is that it is duc to a failure of the eructation
mechanism, and not to excess gas formation. It has been shown that ruminants
are capable of eructating volumes of gas artificially introduced into the rumen
considerably in excess of those normally produced. Clark and Quin (1945) have
shown that sheep can eructate CO, or air introduced into the rumen at the rate
« two litres per minute. According to Cole, Mead and Kleiber (1942} a bovine
can eructate various gases, introduced at the rate of seven litres per minute for
30 minutes. To quote from Cole, Huffman, Kleiber, Olson and Schalk (1945):
“The evidence points fairly convincingly to the conclusion that excess gas produc-
tion in the rumen is not the cause of bloat per se. On the contrary, most
investigators agree that bloat is due to an upset in the normal mechanism for
expelling gas.”

It should be borne in mind, however, that eructation is not the only method
expelling gas. Large amounts of CO, are absorbed from the rumen, especia
during active fermentation, and exhaled with the expired air,

In a comprehensive review on bloat in ruminants Cole ¢t «l. (1945) have
discussed various theories regarding its cause, but it appears that a co-ordinated
study of the eructation reflex and the factors influencing it, has not been attempted
previously. The obiject of this paper is to report investigations into these problems.

METHOD.

Eight Merino sheep, two adult goats, and two young grade Friesland bovines
each with a permancnt ruminal fistula, were used for the experiments. The
zep were numbered from ! to 8. Sheep No. 7 had a caecal fistula and she

). 8 an abomasal fistula in addition to the rumen fistulae.

Due to the difficulty in reproducing natural bloat without the complication of
othing, a slight modification of the method described by Clark (1950) was used.

ig. 1 illustrates the apparatus.

The air in the 20 litre aspirator bottles (A), was displaced by water from the
mains and forced into the ruminal mass through a 9-inch gas inlet (B) with a
arforated tip, which passed through an air-tight cork in the fistula. Another
snort tube, passing just through the cork sealing the fistula opening, was connected
y a membrane tambour (C), which recorded on a Kymograph the pressure changes
i the rumen as a whole and of the left dorsal sac in particular. Air was
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a varied response in cructation contractions depending on the threshold of nerv 3
action. These variations would apply also to the effective opening of the cardia
by the contraction of the pillars of the rumino-reticular fold in conjunction with
the eructation contraction. Further, the efficiency of eructation is dependent ~n
reticular activity clearing the cardia so that any variation in effective retic
activity could also account for individual differences in susceptibility.

As the whole eructation reflex depends on innate nervous and musci=r
reactions it is probable that defects in the mechanism may be hereditary.
work of Knapp and his associates quoted above is evidence of the arceptabilit
this assertion. Acute bloat is merely an expression of the failure of ¢ eructating
ability of the individual animal under the prevailing circumstances. While it is
necessary to continue in an endeavour to determine the factors which render cru -
tion more difficult, a natural corollary is to breed cattle with a physiologic vy
efficient reflex.

TI. FACTORS AFFLECTING THE ERUCTATION REFLEX.
A. Mechanical.

(1) Obstruction of the QOesophagus.

Any obstruction of the oesophagus will interfere with the eructation of gas.
As such conditions are well-known and have no direct effect on the reflex as
such, they will not be discussed in this paper.

(2) Frothy Bloat.

Wester (1935 devided bloat into two types. In the one, free gas is present in
the dorsal sac of the rumen whereas, in the other, the gas is entrapped throughout
the ingesta as a froth thus preventing eructation. Quin (1943) discussed the
question of frothing and suggested saponins in the plant to be the cause. Clark
(1948, 1950) advocated the use of agents affecting the surface tension to frec
the gas. Quin, Austin and Ratcliff (1949) described successful clinical trials with
such preparations.

The absence of free gas in frothy bloat interferes purely mechanically with
both the eructation and the absorption of gas. Further research into the basic
cause of frothing is an urgent requirement.

(3) The Degree of Filling of the Rumen and Posture.

As described above the fundamental requisite for cructation is the movement
of the free gus forwards and downwards to the cardia. This is accomplished by both
the forward wave of contraction of the rumen and the relaxation of the reticulum.
As the amount of fluid present in the rumen will determine the distancc between
the free gas and the cardia, the degree of filling obviously will play an important
role in eructation. Elevation of the fore- or hindquarters also influences the relative
positions of the free gas and the cardia as demonstrated in Fig. 5.

Although Quin (1943) could not demonstrate any effect on the eructation
of artificially introduced gas by filling the rumen and clevating the hindquarte
Dougherty (1940) has shown that by pumping water into the rumen and elevating
the hindquarters of the animal so that the fluid level is well above the cardia,
belching of introdt | air is markedly impeded.
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Fic. 5.—Diagram showing the effects of posture on the relative positions of the free gas
and the cardia.

A. Animal standing level. B. Hindquarters raised.
C. Forequarters raised.
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