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ABSTRACT
The efficacy of ampicillin trihydrate was evaluated in the treatment of 10 calves with profuse diarrhoea.
Pathogenic serotypes of Escherichia coli were isolated in large number from faeces of calves with
diarrhoea. Clinical, biochemical and bacteriological studies of calves with diarrhoea were carried out.
Ampicillin trihydrate administered orally at a dose of 60 mg/kg body mass twice daily for 7 successive
days was successful in all the calves treated.
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Introduction

Ampicillin is a semisynthetic penicillin possessing bactericidal activity
against both Gram-positive and Gram-negative organisms (ROLINSON and
STEVENS, 1961).

It has been reported (JONES, 1964; FERRARI, 1974) to be effective against
the following common species of animal pathogens: Streptococcus spp.,
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non-penicillinase-producing Staphylococcus, Clostridium spp.,
Enterococcus spp., Pasteurella spp., Salmonella spp., Escherichia coli
and Proteus spp. Ampicillin, as an antibiotic, is of great practical value
(CHALEVA, 1981; BROWN etal., 1991; TUFENKIJI et al., 1991) because of its broad
spectrum of action and high acid-stability allowing its per oral
administration (DOYLE etal., 1961). Contrary to other acid-stable penicillins,
the absorption of ampicillin-like antibiotics is quite uniformly and slightly
affected by food intake (POOLE et al., 1968; BLACK, 1976). LARKIN (1972)
reported on the distribution of orally administered ampicillin in young
calves. Per oral administration of ampicillin trihydrate in calf colibacteriosis
has been recommended by SHMIDOV and GHENSEROVSKAYA (1972) in a 24
h dose 90 mg/kg body mass for 3 days (3 times daily). Ampicillin trihydrate
in a 24 h dose of 400-800 mg has been administered as tablets for 2-5 days
to suckling calves suffering from enteritis, leading to the recovery of 90-
96% of animals (NAKANE et al., 1975). Calves, 1 to 5 days old, are most
often affected by colibacteriosis but in some cases - up to day 10 after
calving (MOON, 1978). BRAGINSKAYA et al. (1969) have proved that ampicillin
has a 4-times higher activity than benzylpenicillin and 2 times higher than
tetracycline activity in 72 strains of E. coli, isolated from pathological
materials.

The object of this work is to follow up the therapeutic effect of
ampicillin trihydrate in calves with profuse diarrhoea, changes in total
protein, protein fraction, ion exchange of sodium (Na") and potassium
(K*) in blood serum.

Materials and methods

Ampicillin trihydrate as gelatin capsules (“Balkanpharma - Razgrad”
AD), equivalent to 100 mg ampicillin base was used. The studies were
carried out on 10 calves of Bulgarian brown cattle breed with profuse
diarrhoea: 5 males and 5 females, 2 to 10 days old and weighing 36-40 kg.
The control group consisted of 5 clinically healthy calves (2 males and 3
females) of the same age. Microbiological studies of the faecal samples
from the sick calves were carried out prior to and after treatment. More
than 20 isolates were tested against a 10 ug disc of the antibiotic. Standard
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methods were used to identify microorganism (HADJIDIMOVA, 1975). The
animals were then clinically monitored for rectal temperature, food intake
and general condition daily for 7 days. Calves from the experimental group
were treated orally with ampicillin trihydrate at a dose of 60 mg/kg body
mass, twice daily for 7 consecutive days. Calves with diarrhoea were fed
2 litres twice daily of a glucose and electrolyte mixture (DALTON, 1970)
instead of milk, together with oral antibiotic ampicillin trihydrate.

Blood samples were obtained from the jugular vein using individual
disposable syringes and needles. Blood samples were collected before
treatment and on the 3™ and 7™ days after administration of the initial
dose. Serum was separated after centrifugation and stored at -20 °C until
analyzed.

Total protein and protein fractions were measured by electrophoresis.
Serum concentrations of sodium (Na*) and potassium (K*) were analyzed
by flame photometry. The data were subjected to statistical analysis with
Student's #-test.

Results

Faeces of the calves were normalized within the first three days, as a
result of the ampicillin treatment. Elimination of pathological mucus in
faeces was recorded up to the 3 day. Enterotoxigenic E. coli was isolated
from the diseased calves before treatment. The pathogenic microorganisms
isolated in the same calves prior to treatment disappeared on day 3 and
could not be established on day 7 after treatment. Clinical recovery also
advanced rather early - between days 3 and 5. The affected calves showed
a good tolerance to the drug, dosage and duration of treatment. Diarrhoeal
syndrome was rapidly eliminated

The mean values of potassium and sodium ions in blood serum of the
calf group treated twice daily with 2 litres of the glucose and electrolyte
mixture, together with ampicillin trihydrate 2 x 60 mg/kg body mass for 7
consecutive days, are illustrated in Table 1.

The level of serum electrolytes in the sick calves - potassium and sodium
were decreased at the beginning and then slowly restored during the process
of recovering.
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Table 1. Mean ( + SD) serum Na'"and K* concentrations in the control and experimental

calves
Calves with diarrhoea
n Control group n Before treatment 3" day 7" day
Na'(mmol/l) | 5 | 143.5+ 1.49%** | 10 120.5+1.88 1299 £2.04%* | 141.2 £2.42%**
K" (mmol/) | 5 4.52+0.10 10 3.97+0.14 4.14+0.16 4.37+0.20

*#* P<0.001; ** P <0.01

The following protein fractions were determined by the electrophoretic
separation of blood serum of both experimental and control calves: albumin,
a-globulin, a-globulin and a-globulin (Table 2).

Their distribution showed obvious discrepancies prior to the treatment
of calves compared to the control. Mean albumin values were about 31.29
+ 1.3 g/L in the control calves, whereas those values in the experimental
animals prior to ampicillin trihydrate treatment were of the order of 24.0 +
2.5 g/L.. Later on an elevation was established on days 3 and 7 - up to 29.5
+ 1.5 g/LL in the calves treated with the drug for 7 days. Changes in total
protein quantity were observed simultaneously with fluctuations in protein
fractions. As can be seen from Table 2, total protein quantity before
treatment was reduced - 65.2 = 4.3 g/L.. On day 3 after the initiation of

Table 2. Serum proteins (g/L) concentrations in the control and experimental calves

(mean + SD)
Calves with diarrhoea
Parameter Control group | Before treatment 3™ day 7" day
Total protein(g/L) 73.0£5.0 65.02+4.3 68.60+5.5 73.5+3.0
Albumin (g/L) 3129+13 240+£25 2520+32 29.5+1.5
Globulin (g/L) 41.71 £ 1.67 41.20+£0.99 43.40+1.13 4622+ 1.15%*
a- globulin (g/L) 6.03 £ 0.54 520+ 1.05 6.59£0.50 7.28+0.83
B- globulin (g/L) 15.19+0.30 16.38 + 0.30 14.56 = 0.60 15.68 £ 1.06
v- globulin (g/L) 20.49 +0.73 19.62+ 1,12 22.25+0.88 2326+ 1.06
A:G ratio 0.75+£0.04 0.60 + 0.02 0.60 = 0.05 0.70 £ 0.04
** P <0.01
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treatment, total protein level was still under the normal value, with a
tendency to increase on day 7 - 73.5 4 3.0 g/L.. No lethal cases were observed
in experimental and control animals. In all affected calves the clinical
symptoms abated quickly and disappeared within the first several days
after initiation of ampicillin treatment. Recurrences were not recorded.

Discussion

Results with regard to the values of sodium and potassium in blood
serum were somewhat contradictory. TENNANT et al. (1972) established that
sodium levels in both serum and plasma of sick calves were reduced, but
other authors (BOYD et al., 1974) demonstrated that it was elevated. LEWIS
and PHILLIPS (1974) showed that sodium concentration in plasma was reduced
from 135 to 140 mmol/l in healthy calves, down to 125 - 130 mmol/I
shortly before death. The two-times administration of ampicillin trihydrate,
as gelatin capsules, in a dose of 60 mg/kg body mass for 7 days, very
possibly enhanced the labiality of tissue-bound potassium ions, which
probably determined the considerable increase of their serum concentration.
That fact was associated with the reduced muscular tone of the affected
animals observed by us. Sodium level in blood serum of the experimental
group was decreased - about 23 mmol/l - as compared with the control
group (P<0.001), but in the further stage of the disease it showed a tendency
to increase (Table 1). Alterations in potassium level were less manifested.
It appeared that those fluctuations in the level of potassium and sodium
were associated with water metabolism and dehydration observed in some
of the calves as the disease progressed. As a result of those changes in
electrolytes in sick calves, dehydration advanced as well as disturbances
in metabolism and loss of electrolytes, with a disorder in electrolyte balance
(FISHER and McEWAN, 1967). Dehydration was mainly due to wastage of
water and sodium from extra cellular fluids, from plasma in particular
(LEWIS and PHILLIPS, 1973). It was established that 96 % of the loss in body
mass was due to the water eliminated from the body (VENKOV, 1982). The
loss of water referred mainly to extra cellular fluid.

The changes advancing in serum protein in the course if the disease,
and afterwards, are of particular interest. It is significant that during the
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period of diarrhoea, as well as afterwards, specific quantitative ratios were
observed between albumin and globulin during the whole observation
period. As a rule, the reduction of albumin quantity is accompanied by an
increase in globulin quantity, although a relative reduction of globulin
also developed throughout the stages of the disease. With comparison of
the changes advancing in protein fraction of blood serum in the calves
with profuse diarrhoea, it becomes obvious that the changes in albumin
fraction, as well as those in globulin, are clearly manifested after ampicillin
trihydrate treatment of the animals. The general increase of globulins on
day 7(P<0.01) is due to the increase of a-globulin and &-globulin fractions.
Therefore, it could be concluded that globulin fractions in that case
compensated for the albumin loss to a certain extent (BARSANTI etal., 1977).

The results from studies on the therapeutic effects of ampicillin
trihydrate in calf diarrhoea revealed that an oral dose of 60 mg/kg body
mass for 7 successive days possesses a high therapeutic efficacy.
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CHALEVA, E., Y. ENCHEVA: Pokusna terapija proljeva teladi ampicilin
trihidratom. Vet. arhiv 73, 355-362, 2003.

SAZETAK

Ucinkovitost ampicilin trihidrata bila je provjerena u lije¢enju 10 teladi s profuznim proljevom.
Patogeni serovarovi bakterije £. coli bili su u velikom broju izdvojeni iz proljeva teladi. Provedene su
klini¢ke, biokemijske i bakterioloke pretrage. Ampicilin trihidrat primijenjen peroralno u dnevnoj
dozi 60 mg/kg tjelesne mase u tijeku sedam uzastopnih dana pokazao se djelotvornim u sve lije¢ene
teladi.

Kljuéne rijeci: proljev, ampicilin, natrij, kalij, telad
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