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EFFICACY OF APRAMYCIN IN CONTROL OF 
E. COLI INFECTION IN BROILERS 
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ABSTRACT 

One hundred and two E. coli iSolates were fsolatedfrom two hundred broiler chicks 

aged 1-40 day collected from Sharkiil Governorare, Seventy one isolates were sen>
typed lnto 11 dUJerent serogroups. 01. 08, OJ.? 018. 026, 078, 086. 0111, 0114, 
0157 and 0169 whfte 31isoiates were un-typed. AntibiDgram of isolated g, colt to 

apn:unycin and other common antimicrobial agents was peifonned. Apramycin and flu

roqulnolones was the most effective antimicrobial against E, coli. The minimal inhibito
ry concentration (MIC) of Apramyctn against tested E. coli was 0.8 ug/ml. The levels oj 
serum AST. ALT, creatirtlne, uric acid and globulin were sign!/kantly i.ncreased but al· 

bumin leuel was significantly decreased In chk:ks infected wah K coli 078, These pa
rameters were improved wwards the nonnal leuels in chicks injected with g, coli and 

treated with apramyc1.n for .5 successjve days. A total rtwnber oj 200 day-old Cobb 
broiler chicks were divided into 4 equal groups (1. 2, 3 and 4) each containing 50 
chicks. Group! 1) chicks were remained as negative control (non-injected, rton"treated), 
The rema1.ning groups (2. 3 and 4) were injected wUh E. rolt 078, Group (2J remained 
as POSitive control (lrifected. non-treated). Group (3) was treated with apramycin at 25 

mg/kg, b,wt for .'3 successive days. while group (4) was also treated wIth apramydn 
at 25mg/kg b.wt.for 5 successiue ciays. The treatment was studied 24 hrs. after irifec· 
tion. 

The c/tnica[ signs. mortalIty rate J>Ost·mortem les(on, retsolation of E. coif, body 

weight gain andfeed convention rates after 2 weeks oj the end oj treatment were re· 

corded. The treatment with apramyctn at 25 mg/kg b.wc. jor 5 successtue days was 
more eifectiue to control E. call 
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INTRODUCTION 
In many areas of the world. one of the most 

cost causes of broner mortality is the resplra· 
tory diseases produced by a mixcd infection of 
Eschcrlchla coli and Mycoplasma. This patho~ 
genic combination produced what Is called 
compHcated chronic respiratory disease 
(C.C,R,D,j causIng b"evere respIratory signs, 

which represented by an increase of mortaU
ties, reduced weight gain and condemna~ 

Uoo of bIrds at the time of slaughter 
(8t1p1tovlt •• 1988 and Kaul ot aI •• 1992). 

The species of E, coli are scroJog1cally di
Vided In serogroups and serotypes on basis of 
its antlget1ic composition {somatic "0" anti· 
gens for serogroups and flagella "H" antigens 
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for serotypes}. Many strains express a UlIrd 

class of antigens (capsular "K" antigens): 

(Comp.' .t at., 2004). 
Apramyein 1s an amino-glycoside antibiotic 

(shown to be potent Inhibitory of translocation 
step of protdn synthesIs In bacteria in vitro 
and vtvo) being used In the treatment of coUb~ 
aceUosls and salmonellosis In poultry. It is 
also used for rabblts. Aprarnycln is not au
thor1zed for use in laying birds (Walton. 

1978; PerZYD8k1 et aL. 1979 and Ryden 

and Moore. 1997,. 

The aim of this study was planned to jso~ 
late and identify g, coli causing respiratory 

manifestations In bro11er chIcken at Sharkla 
Governorate and to detennlne the efficacy of 
apramyeln for eontroiUng experimental E, coli 
InfeeUon in chicken. 

MATERIAL AND METHODS 
Sampres lor bacteriologfcal examina

tion: 
Heart blood. liver, spleen. unabsorbed yolk 

sac and air sacs spectmens were collected 
from two hundred either freshly dcad or d1s
eased chicken aging one day up to 40 day old, 
The examined chicks were suffered from se~ 
vert! respiratory mantfestations and brought 

to clJnic of Animal Health Research Laborato
ry, Zagazig City from diffcrent localltics of 

Sharkia Governorate, 

Bacteriologtcal examination for detec
tion of E. coli: 

Specimens from heart blood. l!ver, spleen, 
unabsorbed yolk sac and air sacs were cul
tured on to MacConkey's and blood agar me
dia and Incubated at 370(; for 24 hrs. The 

suspected colonIes were !dentlOed morpholog
Ical.ly as well as biochemIcally according to 
Quinn .t at .. (2002). 
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SeTOloglcal ident(fical!on: 

Antisera of E. coU were used for serolOgical 

identlflcatlon of somatic antigen "O~ using 
sUde agglutination test according to Edward 

and EwIng. (1972). Antisera of E. rolf \\'ere 

obtained from Dcnka SIcken Co. Ud Tokyo, 
Japan, 

Experimental chicks: 
TWo hundreds. one day old Cobb broiler 

chicks obtained from local comrneretal hatch

ery and were fed a balanced ration free from 
any medication. 

Drug: 

Apramycln (Apracln) powder, each grarn 

contain 0.33 mega units of apmmycin pro~ 
duced by Unlpganna Company. Egypt. 

Antimicrobial susceptibUU:y test: The 
antibiotic acUvtty test of Ute Isolated E. coli 

against some anUmicrobial agents using dtsc, 
diffusion method was carrted out (Quinn et 
at •• 1994) using Muller-Hinton agar plates. 
The results were Interpreted according to Ox
old Manua1 Company (Ozold. 20(0), 

The mlnlmal1nh1bltory concentration value 
(MICl of apramycln and other anUmicrobial 
agents were determIned against E, col! isolates 
using serJal broth dilution method (Chess

brough. 1983). 

""'perimental d",,/gn' 
TWo hundred day-old Cobb chicks were dI

vided Into four groups n. 2. 3, 4) each con
taining 50 chicks were rearcd In a separate 
unit and fed on raUon wtthout any medica
tion. Water and ration were provtdcd ad· 
IIb1tum. Group (Ij chicks were kept as a nega~ 
ttve control (non~infected and non-treated). At 
15-day old Groups 2. 3 and 4 ""'ere Infected 
intrathoracIc WIth pathogenic £. coli 078 (()-

25 m1 of 2 x 106 CFU/ml) accordIng to Stlp· 
kovlt8 (1988). 
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ChiCks of the second group were sCNed as 
pos1t1ve control (Infected. non~treatcd). whHe 
the third group was treated with a dose of 
25mg/kg. b.wt apramyeln via drtnklng water 
(or 3 successive days, The fourth group was 
glvcn apramyeln at 25mg/kg. b.wt via dtink
lng water for 5 successive days. The treatment 
starts 24 hrs. post-1nfeetion. The clinical 
signs. mortal1ty. postmortem and reisolaUon 
mals of E. coli wcre recorded durIng expcrt
mental period. 

Blood santpJes for biochemical exami
nation: 

At the end of treatment two weeks post
treatment. blood and serum samples were col· 
lected and analyzed for total protein (Doumas. 
1975); AST and ALT (Ritman and Frank 
1957): creatinine (Husdan and Report, 1968) 
and uric add {Caraway lW3}. AIl remained 
ehl(:ken wcre sucrlfie<:d for PM cxam!nation. 

Statistical analysis: 
Data were analyzed using ANOVA test a 

signIficance level of p>O.05 (Snedeeor and 
Cochran, 1980). 

RESULTS 
(IJ Bacteriological and serological iden

t(flcation: 

The results of bacterlologlcal examlna
tlon revealed that the prevalence rate of E. 
0011 infectton among 200 naturany infected 
hirds were 51 %. The bactertal isolates were 
102 In number. 71 isolates were serotyptd 

Into 11 different serogroups, °1- 08. 0i5, 

018' 026' °78- 086' 0111' 0114' 0 157 and 
0 169 while 31 Isolates were un~typed (fa
bleil, 

(2) Results of antlblogTam studfl: 
TIlc ReId isolates exhibited, in vitro high 

susceptlblllty to aparmyeln in addition to en-
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rofloxac1n, clprofloxacin. kanamycin and pe~ 

fioxacln and less sensItiVity to gentamicin, 
ampicillin and coliStin were recorded (fable 
2). The MIC of apramycin agalnst E, coli was 8 
ug/ml. 

(3) Clinical signs. I1UIrtality rate and I<> 
sian score: 

Infected, rton~trcated birds showed signs 
of depression. off food, diarrhoea. rales and 
difficult breathing with severe PM 1eslons 
(atr sacullUs, pertcardltls and perihepatitis) 
and high mortality rate (44%). These symp
toms were disappeared after treatment with 

aparamycIn and the mortaUty rate reduced to 
9 % with mUd lesIon scores. AU chicks of 
group 0) control were negaUve in culture 
for E. colf(078), However. a hIgher frequen" 
cy of relso1aUon of the pathogen from heart 
blood and liver in group (2} chleks when oom~ 
pared with that In group 4 was observed [fa
ble 31, 

(4) lrtfluence of ir\fection and treatment 
on body weight. feed consumption 
(F.C] and feed conversion rate (FCR]: 

The mean body gain of infected, un
treated ehlcKs was slgnlficanUy (p<O.05) de
creased than lhose Jnfccted and treated 
chicks (Table 4), 

After ccssatlon or drugs by 2 weeks, the 
highest mean body gain and lowest fcoo con
version rate in infected groups wcre rccorded 

In the group treated with apramycln for 5 suc
cessive days. 

(5) lrtfluence of irifeedon and treatrnent 
on Sot'lle bfocherntcal parameters: 

Alteration of some liver and kidney func
tions In aU infected groups were detected. The 
measured parameters were Improved toward 
It.s normal level after 2 wt'.ek post treatment 
ITable 5). 
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DISCUSSION 
Col1bacJllosts refers to any localtzed or 

systemIc infection caused entirely or partly 
hy E, coli Including coUseptlcemla, granulo
ma. chronic respiratory disease {COO}. per· 
Itonltis. swollen head syndrome. arthritis. 
synovitis panophthalmitis. perihepatitis and 
pertcard!tts (Grot., 1OOl). About 43% of 
broiler carcasses condemned for dIsease at 
processing had lesion consistent with coJl 
septicemia (}[au! et al., 1992), Rate of Isola
Uon of e. colf was 102 isotates from 200 birds 
suffered from respiratory man:lfestation 'hith 

rallo 51%. these result nearly coincided with 
those reported by Youseef and Azzam 11988) 

and YWl et aJ.. (1997). The E. coll sero
groups Isolated 1n the present work Were re
ported previously by YOUflSe{ et at .• (1983) 

and Reba, (2008). The most prevalent sew

group was 078 (27.45%), Slmilar observations 
were previously recorded by Gomls et aJ •• 
(2000); E!·8ukh011 .et aI., (2002) .... d Heba. 

(2008). 

Antihlogram of isolated E. coll to apramy· 
cln and other commonly used antimIcrobi
als was performed, The obtalned results 
ind:lcated that the isolated E. coli was high
ly sensHive to apramycln. Similar findings 

were cited In previous stud!es by Rolb:dskt 
et at., (2002) Who recorded that E, coU 

showed 100% sensmvlty to apramycln. in 
addition. MIC of apramycln was determined 
(0,8 ug/mU and was simIlar to the MIC that 
reported by Fl'eldlln et aI., (1985) and Mu~ 

sangu et aI., (2002), Our results were also 
nearly ldentical to Zlv et aI., (1985) who re
ported that apramycln had potent antImtenr 
bial activity at low concentrauon when com
pared with other classes of antimicrobial 
agents, 
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Experimentally Infectc'd chicks with the 
Isolated E. colt 078 showed clinical signs in 
the form of severe respiratory signs with air 

sacul1U8, pericarditis and perihepatitis on 
postmortem examInation. Experimental In
fected ehicks showed a high mortaUty rate 
reached 44%, The mortality rate of Infected 
chieks was reduced to 18% and 9% after 
treatment With apramyctn for 3 and 5 succes
sive days. 

Oral administration of apramydn for 5 
successive days were more effecUve than 
treatment with apramycin for 3 days for con
troll1ng the Infection with E. cof{ and decreas
tng mortaUty from 44rtb Un infccted non~ 

treatedl to 9%, this may be due to apramycln 
activity against Gram negative baeterta (HWlt~ 
er et aI •. 1999). Same result was demonstrat
ed tn huff'alo"<:alves by Alexander. U9851 
who reported that admln\straUon of apramy
cin to pneumonie ealves tmproved the cure 
rate. Likewise. apramycin improved lesIons of 
all infected chkks. these results added fur
ther support to those previously reported by 
Crande! et aJ.. (1986); Lelthner et aJ .• 

(2001) .... d Mn .... '" et aI., (2002). 

The obtained results revealed thal the ad
mInistration of apramycin (25mg/kg b,wt.J for 

5 successive days to infected chicks as well as 
healthy non-Infected chicks (control group) 
showed no significant variatton In body gam. 
On contrary. infected non-treated chicks had 
less body welght gain when compared with 
both the control and infected treated groups. 
Treatment with apramycin at 25mg/kg b,wt. 
for 3 successive days partly lmprovcd the per
formance of chiCks infected with E, coU. 

The decrease in the body weight post infec
tlon may be attributed to the deleteriOUs effect 
of the mIcroorganism which Invade the host 
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and retard Its metabolic activity (Abd Allah. 
Amany 1993). On other hand. the body gain 

of chicks infected with E. coli increased after 
treatment with apmmyctn compared -with In
fected non-treated chicks (Donos. 1982). The 
Improvement of body gain in tnfected and 
treated chicks might be attrtbuted to bacteri
ctdal effect of drug on the infection and conse~ 
quently Improved the general health condltton 
(Oleas, 2000), These results provide a further 

reason for effieacy to apramycin in control of 
E. coIL 

Blochemleal analysis of serum from chicks 
tnfeeted wllh E, coli showed that serum AST, 
ALT and globulins were slgnlOcantly (p<O.05} 
increased these parameters, were Improve to
wards the nannal levels as a result of treat~ 
mentoftnfected chicks with apramycin. 

The increase in serum AST and ALT actlvl~ 
ty after lnfectlon suggests a hepatoeeUular 
damage (Doxey. 1971), The trcatment wIth 
apramycln at a dose .level of 25mg/kg. b,v.i. 

for 5 successtve days displayed non-

Jfttnsoura, Vet. Med. J. 
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stgnlftcant change in serum A!3T and ALT as 
well as total protcln and albumin, Similar 
findtngs were cited In previous studies by Pa
shov et aI .• (1987) and Harrsion aud Harri
son (l986). 

Creatln:lne and uric .acid levels were signifi
cantly increased In infected non-treated 
chicks with E. coli. This finding was dlsagreed 
v.1th the resuit obtained by Abdaiah, Au1auy 

(1993). Infected chicks with E. coU and treat
ed v.1th apramycin for 5 successive days. 

showed signJficant decrease In ereatlnine and 
urte acId level. these resufto; coIncide v.1th Xiv 
et aI •• (1985). TIle treatment wilh apramyctn 
for 3 suceessive days resulted in a SignIficant 
decrease in ereatinine and urle acld .In com
partson v.rlth infected, non-treated chIcks but 
failed in returning to the normal level. 

F1nally, it could be conduded that the 

Itledlcatlon of £, coli infected broilers by 
apramycln at dose 25mglkg b.wt. for 5 suc~ 
cesslve days has supertor actlv1ty and efficacy 
than admlnjstratlon for:3 successive days. 

VoL X. No.2. 2008 
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Table (1): SeroWgIcalldmtljlclltJon 01 Isolated E. coli (102 straI1fS) from 

s .... groUJI I 8 IS 18 26 78 86 III 114 IS7 169 Un·typed 

NwM",'4S43284S8 3 2 31 

4.9 3.92 4.9 3.92 2.94 27,45 3.92 4.9 1.96 30.39 

Table (2): In ~Itro susceptibility olE. coU to apramycin and some commonly 
used antimicrobials 

Chemotherapy Discpolmcy M""n ZOlle oj/llh/bition MIC 

(ug) (m.m.) (ug)lml 

Apramycio (15) 22 8 

EOfofloxacin (10) 24 0.15 

Ciprol1oxado (5) 22 0.1 

Kanamycin (30) 19 2.5 

Pel10ncin (5) 22 0.3 

Gentamicin (10) 16 0.6 

AmpldUln (30) 14 32 

ColestiD (25) 15 16 

102 
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