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Brief Communication

A Simple Test for the Demonstration of Abomasal
Juice in Rumen Samples of Young Calves

Digestive disorders were shown to constitute
the most important group of diagnoses
among dairy calf mortalities in Denmark
(Lauridsen 1987).Although infectious agents
undoubtedly play an important role in such
fatalities, Dirksen & Garry (1987) have
drawn the attention to the importance of
non-infectious diseases in the forestomachs
of young artificially reared calves.
Abnormal ruminal content with a pH
may be due to ruminal drinking (van Weeren
et al. 1988) or abomaso-ruminal reflux (Dirk
sen & Garry 1987). In farm investigations,
differentiation between these 2 conditions is
of importance when efforts are made to asso
ciate digestive disorders with nutrition and
management. Dirksen & Garry (1987) de
scribe the clinical symptoms associated with
chronic ruminal drinking and they suggest
chloride determination of rumen liquor sam
ples as a means of diagnosing abomaso-rumi
nal reflux. However, Dirr (1988) found that
chloride titration was of limited value due to
difficulties of defining a normal range.
The present investigation introduces a new
principle for the diagnosis of abomaso-rumi
nal reflux in calves. It is based on the pres
ence of the specific milk coagulation factor
chymosin (rennin) in the abomasal juice of
calves and it thus utilizes the ability of rumen
samples from reflux calves to coagulate milk.
Four healthy 2 to 3 week old male Jersey
calves with a bodyweight of 26-28 kg were
used. The calves had been bucket-fed twice

daily with 2 plus 2 liters of a skimmilk based
milk replacer. In addition, they had access to
a calf starter concentrate and hay and water.
Rumen liquor samples were obtained with
the apparatus described by Geishauser
(1990) fitted with a calf stomach tube (article
480010, Eichemeyer, D-7200 Tutthingen).
Samples were taken before and at intervals
after the experimental meal was given.
Calves no. 1 and 2 were given 500ml milk re
placer milk by stomach tube. Calves 3 and 4
were also given 500 ml milk but, in addition,
they received 100 ml of abomasal content
obtained from a calf slaughtered 90 min after
it had been fed a milkreplacer meal of 2 l.
The pH of the rumen samples was deter
mined by a standard laboratory pH-meter.
The rumen samples were tested as follows.
Freshly obtained milk from a healthy cow
was mixed with the rumen samples in
amounts indicated below in black California
Mastitis Test (CMT) plates used for semi
quantitative cell counts in milk (Dittman
Moore , Langenfelde , D-3006 Burgwedel 1).
Milk was added to the 4 compartments of the
CMT plates and milk in excess of 2 ml was
poured off. The following amounts of rumen
liquor were added to each compartment by
means of a disposable syringe: a: 0.25 ml, b:
0.50 ml, c: 1.0 ml and d: 2.0 ml. The plates
were agitated in horizontal circular move
ments and left at room temperature for 15
min. Reading was performed at intervals
indicated in Table 2. When no coagulation
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Ta b leI . pH of the rumen at various time before and after tube feeding.

Calf 30 min. 30 min. 60 min. 90min. 240 min.
No. before afte r after after after

1 6.8 5.7 5.4 n.d. n.d.
2 6.4 4.9 4.8 4.8 6.1
3 6.4 5.2 5.3 5.5 6.2
4 6.8 5.4 5.2 5.2 n.d.

n.d. =not done .

was observed, the plates were incubated for
another 15 min at 38°C.When the mixture of
milk and rumen sample appeared as junket
the test was recorded as having coagulated.
Table 1 shows a drop in pH in all 4 calves fol
lowing tube feeding with 500 ml of milk
replacer. It also shows that the pH remained

lower than before drenching, for more than
90 min. The addition of 100 ml of abomasal
juice appeared not to influence pH of the
ruminal fluid.
The results of the milk coagulation test pre
sented in Table 2 clearly reflect the experi
mental conditions. No spontaneous coagula-

Tabl e 2. Results of the milk coagulation test. The following amount s of rumen liqour were added to the 4
compartments of the CMT plates: a: 0,25ml, b: 0,50ml, c: 1,0 ml, d: 2,0 mI. Coagulation is indicated with a
"C« whereas »-« indicate a negative test (absence of coagulation ).

Test Reading Calf No.:

TIme temp time 1 2 3 4
(min) ("C) (min) a b c d a b c d a b c d a b c d

-30 20 5
20 10
20 15
38 15

+30 20 5 - C C C C C
20 10 C C C C C C
20 15 C C C C C C
38 15 C C C C C C C C

+60 20 5 - C C C C C
20 10 C C C C C C
20 15 C C C C C C
38 15 C C C C C C C C

+90 20 5 * * * * C C - C C
20 10 * * * * C C C C C
20 15 * * * * C C C C C
38 15 * * * * C C C C C C C C

* no sample obtained due to blocking.
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tion occurred before drenching or in the 2
calves (calf no 1 and 2) after drenching with
milk replacer alone. In contrast, the addition
of 100 ml of abomasal juice could be traced
consistently up to 90 min after drenching
when 1 or 2 ml of rumen liquor was added to
2 ml of milk. Less than 1 ml gave consistent
results at 38°C but not at room temperature
(20°C).
With the equipment used, samples of rumen
liquor were easily obtained. However, at 1
occation of the 16 samplings planned, block
ing of the tube had occurred .
The recorded drop in ruminal pH after
drenching with milk replacer was to be
expected parallel to the finding by others
who have made observations on spontaneous
or experimentally induced ruminal drinkers
(van Weeren et al. 1988, Dirr 1988,Dirksen &
Garry 1987). On the other hand, reflux of
abomasal juice, of the magnitude induced in
the present experiment, i.e. approximately
20% of the expected rumen volume (Nickel
et al. 1982), did not appear to lower rumen
pH in itself. However, spontaneous reflux
may behave differently when abomasal juice
plus milk is refluxed.
The coagulation test was simple to perform
since it only required fresh milk and a CMT
plate. The results indicate that the admixture
of 1 ml of rumen liquor with 2 ml of fresh
milk in a CMT plate at room temperature
will reveal within 15 min whether or not
abomaso-ruminal reflux has occurred in the
calf during the preceeding 90min.
The evaluation of the milk coagulation test
under field conditions remains to be made.
Hopefully the test will prove useful in clarify-

ing the significance of reflux to production
and health in young dairy calves.
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