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In a preceding paper (5) it was shown that ‘ruminal
drinking’ due to dysfunction of the oesophageal groove can
have severe consequences not only in initially healthy veal
calves, as demonstrated by Dutch investigators (1,12,14),
but also in new-born dairy calves suffering from various
primary diseases. If milk, milk replacer or corresponding
nutrient liquids remain in the reticulo-rumen for a suffi-
cient period of time, the nutrients they contain, in partic-
ular easily digestible carbohydrates, are subjected to
bacterial breakdown. The resulting products are mainly
fatty acids and/or lactic acid, so that the pH-value of the
liquid ruminal content drops to pH 5 to 4. In that case the
disorder can be termed as ‘rumen acidosis’.

According to the results of several investigations into
the function of the oesophageal groove in healthy calves, it
can be calculated that, on average, less than 10% of the
consumed milk/fluid escapes into the reticulo-rumen (5,7).
Under certain circumstances, however, even in healthy
calves the outflow can be much higher, and in sick calves
with manifest disorder of the oesophageal groove, up to
100% of the consumed milk can be found in the rumen
(1,7,14).

If force-feeding is practiced, either by stomach tube or
by a so-called oesophageal feeder, the whole volume usual-
ly flows into the reticulo-ruminal cavity; the same may
occur when a sick calf is force-fed via a teat bottle.

From X-ray examinations (2,9 and others) and endos-
copic observations (3) it can be concluded that liquid feed
entering the reticulo-rumen of healthy young calves is
transferred to the omasum and abomasum by active trans-
portation. Furthermore, the experiments of CHAPMAN et
al. (2) support the assumption that passive overflow of ru-
minal fluid to the abomasum can also take place, provided
the quantity is large enough (administration of at least 2
1). LATEUR-ROWET and BREUKINK (9) have shown
that in normal calves most of the milk entering the reticu-
lo-rumen leaves these forestomachs within three hours.

In the majority of the young calves, in healthy ones as
well as in sick ones, the liquid feed obviously passes the
reticulo-rumen without detrimental effects on the organ or
the animal. On the other hand, however, it may cause ru-
minal and metabolic acidosis and rumenitis if it enters the
reticulo-rumen repeatedly in large quantities and/or if the
flow is delayed. This paper describes the findings in 23
young calves hospitalized in 1989 for various reasons with
a history of having been force-fed prior to their presenta-
tion at the clinic.

Materials and Methods

The 23 calves included in this evaluation were se-
lected on the basis of the anamnesis given by the owner,
indicating that the patient had to be force-fed repeatedly.
The anamnestic data were collected at an interview with
the owner when the calf was brought to the clinic.

On the day of hospitalization, the patient was exam-
ined clinically, including the rumen and the rumen fluid
examinations as described in the preceding paper (5), and
blood samples were taken for routine examinations in the
laboratory. The clinical examination was repeated daily
during the hospitalization period. Rumen fluid and blood
examinations were performed when they seemed indi-
cated. Calves which had to be euthanatized or died were
necropsied and the changes were documented.

Results
Breed, age and sex distribution: All calves were Sim-
mentals (Deutsches Fleckvieh); 22 of them were within the
age group up to 14 days, one was older; 12 were female, 11
were male.

Reasons for hospitalization: The calves were presented to
the clinic for the following reasons:

neonatal diarrhea: 11 calves
Unable, too weak or listless
to suck 12 calves

since birth 8
later 4

Liquid feeds used; frequency and length of force-feeding (Fig
1): The liquid feedstuffs used are listed in table 1. Of 18
calves on which data on the frequency of force-feeding
were available, 3 were fed two times, 12 three times and 3
five times per day. Exact data on the length of the preced-
ing force-feeding period could be obtained for 19 animals.
The average time was 4 days, with a variation from 1 to 10
days.

Rumen fluid findings: Rumen fluid could be obtained easily
with the instrument described previously (4). Of the 23
samples, taken at hospitalization, 20 had to be aspirated
while on three occasions the ruminal liquid flowed out
spontaneously when the suction head was introduced into
the rumen. In total, 52 rumen fluid samples were taken
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Table 1: Type of liquid feeds used in 23 force-fed calves.

Group  Type of liquid feed Number of Animals
1 cow’s milk 12
2 nutrient-electrolyte so-
lutions 5)
3 cow milk as well as nutri-
ent-electrolyte solutions 3
4 cowmilk as well as so-
called ‘diet drinks’
(gruel, cocoa, and oth-
ers) 3

from these patients during the observation period and
seven times a spontaneous outflow could be observed =
16% of the total number of samples. The results of the first
rumen fluid examination are indicated in table 2. Table 3
shows the distribution of the force-fed calves in relation to
the pH of the rumen fluid sample and the type of liquid
feed.

On the basis of pH-value and gross findings, 20 of the
23 samples were considered indicative for acidosis and 3
for putrefaction.

Table 2: Gross findings, pH-value and results of the centri-
fugation test of rumen fluid samples, taken at hos-
pitalization, from 23 force-fed calves.

pH-Value Color Smell Viscosity Centrifugation
Test
3.8-5.5 milky 4 sour 10 watery 3 +9
n=14 beige 5 rancid 1 creamy 5 not
grey 5 stale 3 pasty 6 ex.5
5.6-65 milky 4 sour 6 watery 1 +6
n=9 brown 2 stale /3 creamy 4 not
grey 3 putrid pasty 1 ex.5
notex. 3

Table 3: Distribution of 23 force-fed calves in relation to
the pH of the rumen fluid sample and the type of

liquid feed.
pH Milk NES Milk + NES Milk +
Value ‘Diet Drinks’
(n) (n) (n) (n)
3.8-5.5 7 4 1 2
5.6-6.5 5 1 2 1

NES = nutrient-electrolyte solution

Blood acid-base status at hospitalization: In 12 of the 23
force-fed patients, blood base excess (BE) was in the neg-
ative range (Figure 2). The distribution was as follows:

slight acidosis = BE *0to-10  4calves
moderatc acidosis = BE -10to -20 6 calves
severe acidosis = BE 20  2calves

In relation to feeding groups listed in table 1 the distribu-
tion of the acidotic calves was:

Group 1 2 3 4

Number 8 6 4 4

Of the 12 acidotic calves 7 were suffering from diarrhea.

Treatment

The treatment depends on the primary disease, the
general status of the animal, changes in the ruminal fluid
as well as on the expected degree of rumenitis. If force-
feeding has already been practiced for a relatively long pe-
riod of time and the ruminal fluid examination indicates a
marked acidosis, severe changes of the ruminal mucosa
can be expected (Figure 3). In those cases, frequently all
therapeutical efforts are in vain.

In order to improve the general status of the animal,
which is the first prerequisite so that the calf is able to
drink by itself, in acidotic patients an adequate parenternal
rehydration and acidosis therapy is necessary and is the
first step of the treatment.

The next step is to perform a rumen lavage. After as
much of the acidic rumen fluid as possible is siphoned off,
lukewarm water is infused and siphoned off again. This has
to be performed one to three times until the fluid shows a
water-like appearance, while retaining, of course, a turbid
transparency. Rumen lavage is done once a day and is re-
peated, if necessary, on the successive days.

In some recent cases 1 g chlortetracycline was admin-
istered intraruminally after rumen lavage to inhibit further
fermentation processes. However, the efficacy of that mea-
sure has still to be clarified.

Simultaneously, appetite, sucking reflex and function
of the oesophageal groove should be stimulated by the fol-
lowing measures:

- careful handling of the animal and training it to suck on a
nipple,

- the daily milk ration should be offered in three to four
portions; the calf should suck on an (empty) nipple prior
to milk feeding,

- injection of Brotizolam (Mederantil®-Boehringer, Ingel-
heim) 0.2 mg/100 kg b.w. before offering the milk, and
that in particular in calves which refuse to drink at all (6).

If Brotizolam has no effect on milk intake, intrave-
nous injection of 0.08 IU Vasopressin per kg b.w. can be
tried, to induce closure of the oesophageal groove before
the milk is offered (11).

If all the measures fail, one should try to change the
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calf to dry feed as fast as possible: With the second week of
life the calves are offered hay, calf pellets and water ad
libitum. The rumen is repeatedly inoculated with 250-500
ml rumen fluid from healthy adults. If the calf does not eat
in the third week, it is force-fed with small quantities of hay
or broken grass cobs and starter pellets. Milk is offered
only two times a day in reduced concentration and quantity
(2x2.5-3.01).

Figure 1. Administration of a nutrient-electrolyte solution
by means of an oesophageal feeder

Figure 2. Emaciated force-fed calf suffering from rumen
acidosis, blood acidosis and myodystrophy
(white muscle disease). The calf has been
cured

Outcome: Of the 23 calves treated in this way, 9 died
or had to be euthanatized after hospitalization as indicated
below:
day of hospitalization 1 2 3 9 11 17

no dead or euthanatized 2 1 2 2 1 1

The other 14 calves were cured and discharged after 3
to 17 days as listed below:
discharged on day 3 5 6 8 9 10 17
no. of calves 3 3 1 2 2 2 1

With the 2/3 day of treatment the animals drank the of-
fered milk (cow milk at quantities of 10% of b.w.) volun-
tarily. In some calves, however, rumen auscultation and

Figure 3. A rumen fluid sample showing changes as with
acidosis. It contained sloughed off pieces of the
reticualr mucosa (right), indicating severe retic-
ulitis and ruminitis

Figure 4. Dyskeratosis and reticulo-ruminitis due to rumi-
nal drinking or force-feeding (Photo: Institute
for animal pathology, University of Munich)
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rumen fluid examination showed that the function of the
oesophageal groove was not or not completely restored, so
that they drank into the rumen. Treatment, therefore, had
to be continued.

Post mortem findings: In five of the nine necropsied
calves, a severe ruminitis with dyskeratosis/hyperkeratosis
could be seen (Figure 4). Three of these animals had an
advanced bronchopneumonia, in one of them with typical
changes as with milk aspiration. Abomaso-enteritis, fibri-
nous arthritis and cachexia were reported for several calves
of that group; in one calf fibrinous pericarditis and pleuri-
tis as well as generalized pasteurellosis were observed,
whereas another one showed purulent omphalophlebitis.

Conclusions

From the observations described above it can be con-
cluded that force-feeding of new-born calves with liquid
feeds or nutrient-electrolyte solutions containing easily di-
gestible carbohydrates always includes the risk of fatty
acids or lactic acid formation in the reticulo-rumen. In that
case the breakdown processes occurring in the reticulo-ru-
minal cavity correspond to those observed in ‘ruminal
drinkers’. Repeated force-feeding with such liquids (with
successive acid production) can induce or aggravate a met-
abolic acidosis and can lead to a pronounced reticulo-ru-
minitis. The energetic undernutrition, which develops
under these circumstances, debilitates the animal addi-
tionally. That means that force-feeding of young calves
with such liquids can cause a fatal sickness by itself.

Therefore, force-fed calves should be continuously
controlled for rumen acidosis (or putrefication) by clinical
examination, in particular by rumen auscultation during
ballottement and rumen fluid aspiration as described pre-
viously (5). All therapeutical efforts should be directed to
reduce force-feeding as soon as possible. If neonatal diar-
rhea obviously is the reason of the inappetence (and the
force-feeding), one should shift early enough to parenteral
fluid and electrolyte (and energy) replacement before the
disorder has become irreversible.

Those calves which show sucking insufficiency directly
after birth and do not improve during the following days, at
first should be examined for local causes such as traumati-
sation of the tongue, inborn anomalies of the jaws or teeth,
as well as for myodystrophy. Provided such reasons can be
excluded, acquired or congenital defects of the CNS have
to be taken into consideration. Those include defects due
to asphyxia, to teratogenic agents, in particular intraute-
rine BVD infection or to genetical failures. The treatment
of such calves is usually a frustrating task.

Summary
Previous studies have shown that so-called ‘ruminal
drinking’ due to dysfunction of the ocsophageal groove can
have severe consequences, not only in initially healthy veal
calves, but also in new-born dairy calves suffering from va-

rious primary diseases. This paper describes the findings in
23 hospitalized calves (in 1989) with a history of having
been force-fed repeatedly, 11 of them suffering from neo-
natal diarrhea, 12 being unable, too week or listless to
suck. The liquid feeds which had been used were cow’s
milk, milk replacer, nutrient-electrolyte solutions or so-
called ‘diet drinks’. All of them contained easily digestible
carbohydrates. Rumen fluid samples were aspirated on the
day of hospitalization and were indicative of acidosis in 20
cases and for putrefaction in 3 cases.

A total of 52 rumen fluid samples were taken; on 7
occasions (16%) spontaneous outflow occurred when the
suction head was introduced into the rumen. In 12 of the
23 force-fed patients a slight to severe metabolic acidosis
could be observed. Treatment: adequate parenteral rehy-
dration and acidosis therapy when necessary, (eventually
repeated) rumen lavage, simultaneous stimulation of appe-
tite, sucking reflex and function of the oesophageal groove
by various measures; early weaning if treatment fails. Out-
come: Of the 23 calves, 9 died or had to be euthanatized (5
on day 1 to 3 after hospitalization), 14 were cured. Five of
the 9 necropsied calves had a severe ruminitis with dyske-
ratosis/hyperkeratosis. The findings show that force-feed-
ing of new-born calves with liquid feeds or nutrient-
electrolyte solutions containing easily digestible carbohy-
drates always includes the risk of fatty acids or lactic acid
formation in the reticulo-rumen. Repeated force-feeding
can induce or aggravate a metabolic acidosis and can lead
to pronounced reticulo-ruminitis. Therefore, force-feeding
can cause a fatal sickness by itself.

Acknowledgement: We would like to thank Dr. Martin Weaver
for his kind help in preparing the English translation of this
manuscript.

References
1. Bruinessen-Kapsenberg, E.G. van, Th. Wensing und H.J. Breukink
(1982): Indigestionen der Mastkalber infolge fehlenden Schlundrinnen-
reflexes. Ticrarztl. Umschau 7, 515-517 2. Chapman, H.W., D.G. Butler
and M. Newell (1986): The route of liquids administered to calves by
esophageal feeder. Can. J. Vet.Ros. 50, 84-87 3. Cinotti, S. et A. Gentile
(1989): Osservazione in endoscopia ruminale nel vitello lattante: Funzio-
nalita della doccia esofagea. Atti Soc. Ital. Buiatria, Vol. XXI and person-
al communication 4. Dirksen, G. and M.C. Smith (1987): Acquisition and
analysis of bovine rumen fluid. Bovine Practitioner, No. 22, 103-116 5.
Dirksen, G. and L. Dirr (1989): Eosophageal groove dysfunction as a
complication of neonatal diarrhea in the calf. Bovine Practitioner, No. 24,
53-60 6. Doll, K. und G. Dirksen (1989): Untersuchungen uber die orexi-
gene Wirkung von Mederantil® bei Kalbern mit sogenannter “Trinksch-
wache” infolge Neugeborenendiarrhoe. Wien. Tierarztl. Mschr. 77, 52-54
7. Guilhermet, R., C.M. Matthieu et R. Toullec (1975): Transit des al-
iments liquides au niveau de la goutiere oesophagienne chez le veau pre-
ruminant et ruminant. Ann. Zootechn. 24, 69-79 8. Hugh-Jones, M.E.,
H.-N. Kim, R.A. Godke, B.M. Olcott, G.M. Strain, D-Y Cho (1989): Suc-
kling problem calves: some epidermiological observations. Proc. 7th In-

32

THE BOVINE PRACTITIONER—NO. 25

“UonNNQLISIP $9008 UAdO {SISUONIORI] SUIAOE JO UONBINOSSY UBdLdWY 1ySukdo) o



Supporting

H@lp meS nylng‘ The Veterinarian
07187’ . Zl k E)sf r:mgxﬁfsf (amoxicilin)

M astitis steals milk and profits.
It can be a stubborn infection
that often strikes your top producers,

causing even more frustration and
“spilled milk”’

Amoxi-Mast works fast
to end the misery of
mastitis.

As soon as it's infused into the udder,
Amoxi-Mast® starts Killing Staph' and
Strep?, the organisms that cause 95%
of all mastitis. Antibiotics such as
novobiocin and erythromycin inhibit
bacterial growth and depend on the
cow'’s natural defenses to kil the bacteria.

A 60-hour milkout means

less spilled milk.

With just a 60-hour milkout, Amoxi-Mast
saves you from one to three milkings.
Which makes it more economical than
drugs with 72 or 96 hour milkouts.

Reach for the box with
the blue top.

Ask your veterinarian about Amoxi-

Mast. It's the box with the blue top

avallable at your veterinary clinic. The
sooner you start

f using Amoxi-Mast,
the sooner your top
producers will be

. putting milk in the

tank—where it
belongs.

©
@)
Qo
=
e
=
aQ
=
[
>
=
@
=19
Q
o
=
>
72}
2]
Q
&
&
oo
=
Qo
=
o
=
@
Q
<
=
=
)
)
=
o
e
&
=
Q
=]
@
&
&
]
i)
@
=
oo
o
)
@
w2
wn
=
2]
Z]
=
=
=,
Qo
=

©1990, SmithKline Beecham
Animal Health

SmithKline Beecham
Animal Health

TAmoxicillin sensitive Staphylococcus aureus and
Streptococcus agalactiae bacteria.

Amoxi-Mast" amoxicillin after the last treatment should not be used for food. Animals treated should not be slaughtered for food

BRIEF SUMMARY purposes within 12 days after the last treatment.

Before prescribing AMOXI-MAST* (amoxicillin), please consult Complete Product Information, a PRECAUTION-Because it is a derivative of 6-amino-penicillanic acid, AMOXI-MAST (amoxicillin) has

summary of which follows: the potential for producing allergic reactions. Such reactions are rare; however, should they occur, the

AMOXI-MAST (amoxicillin) is specially prepared for the treatment of bovine mastitis during the —Subject should be treated with the usual agents (antihistamines, pressor amines).

lactating period. CAUTION-Federal law restricts this drug to use by or on the order of a licensed veterinarian.

INDICATIONS-AMOXI-MAST (amoxicillin) is indicated in the treatment of sub A > HOW SUPPLIED-AMOXI-MAST (amoxicillin) is supplied in cartons of twelve 10 mL single-dose
astitis in lactating cows due to Streptococcus agalactiae and Stapt aureus (penicilin - disposable plastic syringes with twelve alcohol swabs. Each disposable syringe contains amoxicillin

tive). Early detection and treatment of mastitis are advised. trihydrate equivalent to 62.5 mg of amoxicillin activity.
WARNING-Milk that has been taken from animals during treatment and for 60 hours (five milkings) ~amexi-mast is a registered trademark of SmithKline Beecham Animal Health.




(benzathine cloxacillin) * /

GIVES DRY-COW MASTITIS

Mastitis is a tough disease that
requires an even tougher dry cow
treatment—Orbenin-DC" (benza-
thine cloxacillin). Orbenin-DC (pro-
nounced OR-BENZIN) contains one of
the longest acting dry cow antibiotics
available. This extended activity is
crucial, since 40-50% of all mastitis
cases originate during the dry period.

Because Orbenin-DC is longer last-
ing, it continues to kill Staph and Strep
bacterial (the major causes of mastitis)
long after the antibiotic has been

infused. This makes Orbenin-DC
an excellent dry cow treatment.

But the proof is in the perform-
ance in your herd. You'll never know
how well Orbenin-DC
works until you try it.
Ask your veterinarian
for Orbenin-DC. You'll
save a lot of quarters.

SmithKline Beecham
Animal Health

'Due to susceptible organisms.

ORBENIN-DC* benzathine cloxacillin
BRIEF SUMMARY

Before prescribing ORBENIN-DC* (benzathine cloxacillin), please consult
Complete Product Information, a summary of which follows:
INDICATIONS—ORBENIN-DC is indicated in the treatment and prophyl-
axis of bovine mastitis in non-lactating cows due to Staphylococcus aureus
and Streptococcus agalactiae.

CONTRAINDICATIONS —Since benzathine cloxacillin is relatively insol-
uble, ORBENIN-DC's activity will be prolonged. Therefore, ORBENIN-DC
should not be used for the occasional cow which may have a dry period

of less than 4 weeks. This precaution will avoid residues in the milk follow-
ing removal of the colostrum.

WARNING—

1. For use in dry cows only.

2. Not to be used within 4 weeks (28 days) of calving.

3. Treated animals must not be slaughtered for food within 4 weeks (28
days) of treatment.

PRECAUTION—Because it is a derivative of 6-amino-penicillanic acid,

ORBENIN-DC (benzathine cloxacillin) has the potential for producing

allergic reactions. Such reactions are rare; however should they occur,

the subject should be treated with the usual agents (antihistamines,

pressor amines).

CAUTION —Federal law restricts this drug to use by or on the order of a

licensed veterinarian.

HOW SUPPLIED—ORBENIN-DC is supplied in cartons of 12 syringes with

12 alcohol swabs. Each single dose disposable syringe contains 500 mg

of cloxacillin as the benzathine salt in 7.5 Gm of suitable base.

©1990, SmithKline Beecham Animal Health

“WONNQLNSIP SS90 Uado (S19U0N1IRIJ UIAOY JO UONRIIOSSY UBdLIDWY YFLAdo) O



tern. Conf. Prod. Dis., Cornell U., pp. 92-95 9. Lateur-Rowet, H.J.M. and
H.J. Breukink (1983): The failure of the oesophageal groove reflex, when
fluids are given with an oesophageal feeder to new-born and young calves.
10. Schillinger, D. (1982): Experimentelle Untersuchungen uber die
Brauchbarkeit einer oral applizierbaren Nahr-Elektrolytlosung zur Be-
handlung der Exsikkose beim Kalberdurchfall. Tierarztl. Umschau 37,

508-511 11. Scholz, R. (1988): Utilization of the reticular groove contrac-
tion in adult cattle - A therapeutical alternative for the practitioner? Bo-
vine Practitioner No. 23, 148-152 12. Visser, de N.A.P.C. and H.J.
Breukink (1984): Pensdrinkers en kleischijters. Tijdschr. Diergeneeskd.
109, 800-804 13. Weeren-Keverling Buisman, A.V. (1989): Ruminal
drinking in veal calves. Proefschrift Utrecht

SEPTEMBER, 1990

33

"‘uonNqLISIP 3008 Uado SI9UONIORIJ SUIAOE JO UONBIOSSY UrdLIOWY 1YSLAdo)) o)



	0031
	0032
	0033
	0034
	0035
	0036
	0037

