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EIOAOTHZIH ITHN IMPAEH THX ENEXIIMHXI AINPAMYKINHE I'IA
TON EAETrX0 THX KOAOBAKTHPIAIAIEQL TQN MOXXAPIQN

L. KYPIAKH*, K. TAPPH**, 1. ANAPEQTH*, K. TEAATA*

IN FIELD EVALUATION OF INJECTABLE APPRAMYCIN FOR THE CONTROL OF
NATURALLY OCCURING COLIBACILLOSIS
IN YOUNG CALVES

S. KYRIAKIS*, K. SARRIS**. J.S. ANDREOTIS*. C. TSALTAS*

SUMMARY

The efficacy of apramycin at 20mg/kg of body weight IM for 5 days was evaluated for the
control of naturally occuring colibacillosis in young calves (n,=20). Positive control calves
(n,=20) were treated with trimethoprim-sulphadiazine and when symptoms persisted or recurred
with oxytetracycline and/or chloramphenicol IM at dosages and for periods recommented by the
manufacturers.

Scored clinical observations and diarrhoea were generally comparable between the two trea-
ment groups. Due to persistence or recurence of diarrhoea, positive control calves required a to-
tal of 160 IM injections as compared to 100 IM injections for apramycin group. The average
daily gain of the apramycin calves was greater, although not significant (P>0.05), for the periods
0-7 days and 7-14 days by 123.33% and 23.51% respectively. The overall improvement (0-14
days) was statistically significant (P<0.05) amounting to 44.6% over the controls. Mean serum
immunoglobulin levels did not differ significantly (P<0.05) between the two treatment groups.
From fecal swabs taken from all calves on trial days 0 and 5, E. coli was isolated and 9 strains
were recognised enteropathogenic belonging to 4 serotypes.
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INTRODUCTION

Diarrohoea in newborn calves is a major cause of economic loss particular-
ly where intensified calf production is practiced. The aetiology of calf diarrhoea
is unclear and although E. coli has been accepted as the primary pathogen, the
interplay between enteropathogenic E. coli, rotavirus, corona virus, Salmonella
spp and several epidemiological factors such as immunity of calves, overcro-
wding and other stresses make the disease a complex syndrome (Blood, Hen-
derson and Radostits, 1980).

Fluid therapy and antibacterials are given orally and/or parenterally for the
treatment of colibacillosis.

The use of apramycin, an aminocyclitol antibiotic produced by a strain of
Streptomyces tenebrarius, with a strong gram negative antibacterial activity
including E. coli and Salmonella, (Wick and Welles, 1968, Ryden and Moore,
1977) has been evaluated as a treatment for naturally occuring enteritis and
pneumoenteritis in young calves (Pankhurst et al. 1975; Stoforos et al. 1978).

The aim of this experiment was to evaluate the effectiveness of apramycin
in comparison to a conventional treatment scheme used for the control of coli-
bacillosis in young calves.

MATERIALS AND METHODS

This experiment was carried out at a commercial weaning-finishing farm
where 300, 10 day old Holstein-Friesian male calves were shipped by air from
Canada to Athens and then transported by trucks to the farm. Previous expe-
rience with similarly transported animals resulted in a significant occurence of
colibacillosis, usually within 2 to 3 days after arrival. Of these calves and 2
days after they were settled, 40 with symptoms of diarrhoea were selected out,
identified by ear tags and weighed. They were then randomly alloted to 2
groups of 20 animals each and assigned to apramycin treatment and positive
controls, respectively.

The calves were confined individually in pens in a row within an environ-
mentally controled house. The mean weitht of the calves on trial day 0 was
about 46 kg.

A commercially available, non-medicated milk replacer was bucketfed to
calves twice a day. Hay and a grain based ration supplemented with fish meal,
vitamins and minerals was provided ad libitum.

Apramycin, (Apralan Elanco) at a dose of 20 mg/kg was admlmstered IM
once daily for the first 5 days (trial days O to 5). Positive control animals were
initally treated with trimethoprim-sulphadiazine (Tribrissen, 48% Inj., Wellco-
me) at 1 ml/30Kg IM for the first S days. In case the symptoms did not reso-
lve or recurred, treatment was repeated by using oxytetracycline (Terramycin -
100 Inj., Pfizer) at 5 mg/kg IM for 5 days or chloramphenicol (Certaphenicol
25% Certa) at 50 mg/10 kg for 4 days. Supportive therapy, when required,



- g

was common to all animals regardless of treatment and consisted of solutions
of electrolytes (Duphalyte, Duphar) at 6 ml/kg, administered IV.

Temperatures and clinical observations including attitude, body condition,
dehydration, appetite, respiratory rate, cough, nasal discharge and diarrhoea
were recorded daily up to trial day 14. Numerical values from O (normal) to 3
(fairly abnormal) given and clinical observation comprised the data base for cli-
nical evaluation.

On days 0 and 5 fecal swabs were taken from all animals in an attempt to
isolate E. coli and Samonellae. Conventional bacterial isolation methods were
followed for these microbs. E. coli isolates were serotyped using the scheme of
Sojka (1973).

On day 0. immunoglobulin concentrations were measured on the sera of all
calves by the ZST test (M.cEwan et al., 1970).

All calves were again weighed on trial days 7 and 14 and the «student’s t
test» was used for statistical analysis of average daily gain.

RESULTS

No mortality was observed throughout the trial period. The general sick-
ness score in both treatment groups was generally low (Fig. 1). A slight increa-
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FIGURE 1
Mean general sickness scores and temperature diagramme of the apramycin and positive control
groups.
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se observed early during the second week accompanied by an elevation in tem-
peratures, as seen in Fig. 1, was caused mainly by respiratory symptoms. Diar-
rhoea which was present at the onset of the trial reduced constantly and was
minimal at the end of the trial in both groups (Fig. 2).

1 -———— APRAMYCIN

smi=m SwE  POSTTIVE CONTROLS

DIARRHOEA SCORE

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14
TRIAL DAYS

FIGURHR 2.
Mean daily diarrhoea scores of both treatment groups.

Positive control animals were initially treated with trimethoprime-
sulphadiazine on trial days 0 to 5. Immediately following the 5 — day trea-
tment period, eight of the calves required an additional treatment with oxytetra-
cycline due to persistence of symptoms and in 5 of these, treatment was again
repeated by using chlorampenicol for the same reasons. As a consequence, the
treatment period for these 5 animals was from day O up to day 13 of the trial.
Therefore, an extra 60 doses of antibiotic were used in the postive control ca-
lves since both groups initially were given 100 injections. Electrolyte (Duphaly-
te) supportive therapy was given to 12 apramycin treated calves on trial days |
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and 2: to 10 positive control calves on days 1 and 2; to 6 calves upon initia-
tion of the oxytetracycline treatment for 2 consecutive days (trial days 5 and
6) and repeated again in 5 of these on trial days 10 and 11.

Performance data are summarized in Table 1. As compared to the positive
controls, the average daily gain (ADG) of the calves that had been treated with
apramycin was better-though not significant - by 123. 33% and 23.51% for the
periods 0-7 days and 7-14 days, respectively. The overall improvement in
ADG was, however, significant amounting to 44.6%.

E. coli was isolated from all animals of both groups from fecal swabs taken
on days O and 5. From these isolates 9 strains were recognised enteropathoge-
nic belonging to groups 0149:K91, K88ac; OV17: K «V17»; 064: K «V142»
and 08: K «Pl16» (table 2).

TABLE 1
Summary of growth performance data of the apramycin and positive control
groups.
Period Treatment means
Parameter (days) Positive Control Apramycin  Change (%)
Initial weight (kg) 0 46.3° 46.7°
Final weight 14 49.3% 51.0°
ADG (g) 0-7 90* 2012 123.33
ADG (g) 7-14 336% 415° 23.51
ADG (g) 0-14 213% 308° 44.60

Means in a row with different superscript letters differ significantly (P<0.05).

TABLE 2

Identified serotypes of E. coli isolates from fecal swabs taken on trial days 0
and 5

APRAMYCIN TREATED POSITIVE CONTROLS

DAY 0 DAY § DAY 0 DAY §

SEROTYPE No of SEROTYPE No of SEROTYPE No of SEROTYPE No of
calves calves calves calves

0149:K91.K88 ac 3 08:K «P16» 1 OVI17:K «V17» 1 08:K «P16» 1
OVIT:K «VIT» [ 064:K «V142» 1
064:K «V142» 1
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The mean serum immunoglobulin concentration expressed as ZST units
was 12.3 (range 13.3) for the apramycin treated group and 11.9 (range 16.3)
for the positive controls. The difference between the two treatment groups was
not statistically significant (P > 0.05).

DISCUSSION

The results of this study, where we had a typical field infection of colibacil-
losis in calves with isolation of pathogenic E. coli strains, confirms previous re-
ports (Pankhurst et al, 1975; Stoforos et al. 1978). The clinical response in
both groups of animals was similar. The ADG in the apramycin group was
numerically superior for both weeks of trial and significantly improved -overall.

Both groups  had similar mean immunoglobulin levels. Although an extra
60 doses of antibiotic were used in the positive control calves no further anti-
biotic therapy was necessary in the apramycin group.

Apramycin IM at 20 mg/kg once daily for 5 days has both clinical and
practical advantages over alternative treatments commonly used in Greece for
coliform diarrhoea in calves.

NEPIAHYH

"Eywe dElohoynon tiig dnotelecpatikotntag tiig dnpapvkiving oty doon
v 20mg/kg {.B., &vBouvika, &rni 5 fuépeg, yia tov Eheyyo tiig kohoBaktnpt-
Sdwaoemg o€ 20 pikpa pooyapia NAkiag 12-13 fjuepdv mepimov. Xpnowuonomn-
Onke B10g apBuog paptdpov T@V dnoiwv 1 Bepancvtikn dywyn nepthaufave
dpywxa yopniynon trimethoprim-sulphadiazine xai o1} ouvvéyew, dtav 1a cvu-
ntopata dév vrnoywpodoav fi Enavepepavifoviav, dEvtetpaxvxkdivn fi xai yho-
pau@evikodAn. ‘H xopaynon tdv dviifotikdv adtdv yivovrav &vdouvika. of
dooeig kai Sidpkela Bepanciag mod cvvictodoav ol TAPACKELAGTEC OlKOL.

Oi SaPabuiceic 1@V kAvikdv ovpntopdtov kai tig Sidppolac Aoy mapo-
poteg otig dvo Bepanevtikeg duades. ‘H dapken Spuwg fi xai 1 &rnaver. “vion
Mg ddppoiag oTovg udptopeg Exave dnapaitmtn v dmnpochetn xopr, M
60 docemv avtiflotikdv: ®ote, 6 cLVOAIKOG AP1BUOG TdV EvdouvikdV Eviceu v
va pBdoer Tovg 160, of ovykpion pé tovg 100 tiig duadag tiic dnpapvkivng.
‘H Méon 'Huepniowa AdEnon Bapovg (MHAB) tdv pooyxapi®v 1ig Ouddog
iig anpapvkivng frav dplBuntikd ueyaddtepn — &t SHOG GTATIOTIKG OTUAV-
tikn (P>0.05) — of ovykpion ué 100G udptopes, kotd 123.33% yd 1 nepiodo
0-7 nuépeg kal 23.51% ywa ™ nepiodo 7-14 fuépec. "H ovvorkn (0-14 Hué-
pec) duwg Pedtioon tiic MHAB fitav otatiotikd onuavriky (P<0.05) xai xo-
14 44.6% peyaAdvtepn dno avty @V uaptopov. O Siupopic 1AV uéowv TIudY
TOV GLYKEVIPOCEMV TAV dvocgoos@apv@v atdv dpd t@v nooyov 1dv dvo Oe-
panevTik®V Ouadov dv frav otatiotikd onuavrikég (P>0.05). Itedéyn E.
coli aropovibnkav &no ta kompava SAmv t@v Lodwv tig Huépes 0 kai 5 tod
nelpouatiopod. "Ano v dpoloyikn tavtonoinon mov énakoAovbnoe, 9 dnod
adta 1 oteAéyn dviikav of 4 évieponabBoyoveg dpoAoyikég duddec.
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