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ABSTRACT

One hundred and two E. colt [solates were solated from two hundred broiler chicks
aged 1-40 day collected from Sharkia Govemmorate. Seventy one isolates were sero-
typed into 11 different serogroups, Ol. O8, 015, 018, 026, O78, 086, O111, O114,
0157 and 0169 while 3lisolates were un-typed. Antibiogram of isolated E. coli to
apramycin and other common antimicrobial agents was perforined. Apramycin and flu-
roquinolones was the most effective antimicrobial against E. coll. The rninimal nhibito-
ry concentration (MIC) of Apramyctn against tested E. coli was 0.8 ug/ml. The levels of
serum AST, ALT, creatinine, uric acid and globulin were significantly increased but al-
bumin level was significantly decreased in chicks infected with E. coli O78. These pa-
rameters were improved towards the normal levels in chicks infected with E. coli and
treated with apramycin for 5 successjve days. A total number of 200 day-old Cobb
broiler chicks were divided into 4 equal groups (1. 2. 3 and 4) each containring 50
chicks. Group _!'1) chicks were remained as negative control (non-irfected, non-treated).
The remaining groups (2. 3 and 4) were infected with E. coli O78. Group (2) remained
as positive control (infected, 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 apramycin
at 25mg/kg b.wt. for b successive days. The treatment was studted 24 hrs. after infec-
tion.

The clinical signs. mortality rate post-mortem leston, retsolation of E. coli, body
weight gain and feed conventlon rates after 2 weeks of the end of treatment were re-

corded. The treatment with apramycin at 25 mg/kg b.wt. for 5 successive days was
more effective to control E. coll

INTRODUCTION

In many areas of the world, onc of the most
cost causes of broller mortality is the respira-
tory diseascs produced by a mixcd infection of
Escherich{a coll and Mycoplasma. This patho-
genlc combination produced what s called
chronic respiratory disease
{C.C.R.D.) causing severe respiratory signs,

complicated
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which represented by an incrcase of mortall-
ties, reduced weight gain and condemna-
tHon of birds at the time of slaughter
(Stipkovits, 1888 and Kaul et al., 1892).
The speclcs of E. coli are scrologically di-
vided in serogroups and serotypes on basis of
its antigenlc composition (somatic "O" anti-
gens for serogroups and flagella “"H" antigens
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for serotypes). Many strains express a third
class of antigens (capsular “K" antigens);
(Compos et al., 2004).

Apramycin {s an aminoglycoside antiblotic
(shown to bc potent Inhibitory of translocation
step of protcin synthesls In bacterla in vitro
and vivo) being used (n the treatment of colib-
acellosis and salmonellosis In poultry. It is
also used for rabbits. Apramycin Is not au-
thorized for use In laying birds (Walton,
1078; Perzynski et al., 1979 and Ryden
and Moore, 1997).

The alm of this study was planned to iso-
late and identify E. coli causing rcspiratory
manifestations in broller chicken at Sharkia
Governorate and to determlne the efficacy of
apramycln for controlling experimental E. coli
Infection in chicken.

MATERIAL AND METHODS

Samples for bacteriological examina-
tion: .

Heart blood, llver, spleen, unabsorbed yolk
sac and alr sacs specimens were collected
from two hundred cither freshly dcad or dis-
eased chicken aging one day up to 40 day old.
The examined chicks were suffered [rom se-
vere respiratory manifestations and brought
to clinic of Animal Health Research Laborato-
ry, Zagazig City (rom diffcrent localiics of
Sharkla Governorate.

Bacteriological examination for detec-
tion of E. coli:

Speclmens from heart blood, liver, spleen,
unabsorbed yolk sac and air sacs were cul-
tured on to MacConkey's and blood agar me-
dia and fncubated at 37°C for 24 hrs. The
suspected colonles were identifled morpholog-
fcally as well as blochemlcally according to
Quinn et al., (2002).
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Serological identi{fication:

Antisera of E. coli were used for serologlcal
identification of somatic antigen "O" using
slide agglutination test according to Edward
and Ewing, (1972). Antlsera of E. coll were
obtained from Dcnka Sicken Co. Lid Tokyo.
Japan.

Experimental chicks:

Two hundreds. one day old Cobb broiler
chicks obtained from local commercial hatch-
ery and were fed a balanced ration {ree [rom
any medication,

Drug:

Apramycin (Apracin) powder. each grain
contain 0.33 mega units of apramycin pro-
duced by Unipgarma Company. Egypt.

Antimicrobial susceptibility test: The
antiblotic activity test of the Isolated E. coll
agalnst some animicrabial agents using dlsc-
diffusion method was carried out (Quinn et
al., 1994) using Muller-Hinton agar plates.
The results were Interpreted according to Ox-
old Manual Company (Ozoid, 2000).

The minimal inhibitory concentration value
(MIC) of apramycin and other animicrobial
agents were determined against E. coll isolates
using serial broth dilution method (Chess-
brough, 1883).

Experimental design:

Two hundred day-old Cobb chicks were di-
vided Into four groups (1, 2, 3, 4} each con-
taining 50 chicks were rearcd in a separate
unit and fed on ration without any medica-
tlon. Water and ratlon were provided ad-
tbttum. Group (1) chicks were kept as a nega-
tive control (non-infected and non-treated). At
15-day old Groups 2, 3 and 4 wcre Infected
intrathoracic with pathogenic E. coli Q78 (0-
25 mi of 2 x 106 CFU/m)) according to Stip-
kovits (1088).
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Chicks of the sccond group were scrved as
positive control (Infected, non-treatcd). while
the third group was treated with a dose of
25mg/kg. b.wt apramycin via drinking water
for 3 successive days. The fourth group was
glven apramycin at 25mg/kg. b.wt via drink-
ing water for 5 successive days. The treatment
starts 24 hrs. post-infcctton. The clinical
signs. mortality. postmortem and reisolation
triats of E. coli were recorded during expeni-
mental perlod.

Blood samples for biochemical exami-
nation:

At the end of treatment. two weeks post-
treaiment. blood and serum samples werc col-
lected and analyzed f[or total protein (Doumas.
1975); AST and ALT (Ritman and Frank
1957): creatintne (Husdan and Report, 1968)
and uric acid (Caraway 1983). All rcrnained
chicken wcere sacrifleced for PM examination.

Statistical analysis:

Data were analyzed using ANOVA test a
significance level of p>0.05 (Smedccor and
Coachran, 1980).

RESULTS

(1) Bacteriological and serological iden-

tification:

The results of bacterlological examina-
tion revealed that the prevalence rate of E.
coll infection among 200 naturally infected
birds were 51%. The bacterial isolates were
102 In number. 71 isolates were serotyptd
Into 11 different serogroups, O;. Og, O,5,
018 O26. O7g8. Oge: Ojp1)1. Oy14. Oys7 and
O)ga while 31 Isolates were un-typed (Ta-
blel).

(2) Results of antibiogram study:

The fleld isolates exhibited, in vitro high
susceptlbility to aparmycin in additlon to en-
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rofloxacin, clprofloxacin, kanamycin and pe-
floxacin and less sensitivity to gentamicein,
ampiclllin and colistin were recorded (Table
2). The MIC of apramycin against E. coli was 8
ug/ml.

(3) Clinical signs, mortality rate and le-
sion score:

Infected, non-trcated birds showed signs
of depression, off food, diarrhoea. rales and
difficult breathing with severe PM leslons
{alr saculitls, percarditls and pcrihepatitis)
and high mortalfty rate {449%). Thesc symp-
toms were disappcared after t{rcatment with
aparamycin and the mortality rate reduced to
9 9% with mild leston scores. All chicks of
group (1) control were negative in cullure
for E. coli (078). However. a higher [requen-
cy ol reisolation of the pathogen (rom heart
blood and liver in group (2) chicks when com-
pared with that {n group 4 was observed (Ta-
ble 3).

(4) Influence of infection and treatment
on body weight, feed consumption
(F.C) and feed conversion rate fFCR):

The mean body gain of infected, un-
treated chicks was significantly (p<0.05) de-
creased than Lhose Infccted and treated
chicks (Table 4).

After ccssatlon of drugs by 2 weeks, the
highest mean body gain and lowest fced con-
version rate in infected groups were rccorded
In the group treated with apramyein for 5 suc-
cesslve days.

(5) Influence of infection and treatment

on some biochemical parameters:

Alteration of some liver and kidney [unc-
tions in all infected groups werc detected. The
measured parameters were improved toward
its normal level after 2 week post treatment
{Table 5).
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DISCUSSION

Colibacillosts rcfers to any localized or
systemic infection caused entirely or partly
by E. coll Including collsepticemia. granulo-
ma, chronic respiratory disease (CRD). per-
itonitls, swollen head syndrome, arthritis,
synovitls panophthalmits, perthepatitis and
pericarditis (Gross, 1991). About 43% of
broller carcasses condemned for disease at
processing had lesion consistent with coll
seplicemnia (Kaul et al., 1992). Rate of 1sola-
ton of E. coli was 102 isolates from 200 birds
suffered from respiratory manifestation with
ratio 51%. these result nearly coincided with
those reporied by Youssef and Azzam (1988)
and Yun et al,, (1887). The E. coll sero-
groups Isolated in the present work were re-
ported previously by Youssef et al.,, (1983)
and Heba, (2008). The most prevalent sero-
group was 078 (27.45%). Simllar observations
were previously recorded by Gomls et al.,
(2000); El-8ukhon et al., (2002) and Heba,
(2008).

Antiblogram of isolated E. coll to apramy-
cin and other commonly used antimlicrobi-
als was performed. The oblained results
tndicated that, the isolated E. coll was high-
ly sensitive to apramycin. Similar findings
were clted in previous studies by Rolinisk!
et al.,, (2002) who recorded that E. coll
showed 100% senslivity to apramycin. In
addiion, MIC of apramycin was determined
(0.8 ug/ml) and was similar to the MIC that
reported by Freidlin et al., (1985) and Mu-
sangu et al., (2002). Our results were also
nearly identical to Ziv et al., (1985) who re-
ported that apramyecin had potent antimiero-
bial activity at low concentralion when com-
pared with other classes of antimlicrabial
agents.
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Experimentally Infectcd chicks with the
Isolated E. colt O78 showed clinical signs in
the forrn of severe respiratory signs with air
saculitis, pericardiis and perlhepatiis on
postmortem examinalion. Experimental In-
fected ehicks showed a high mortality rate
reached 449%. The mortality rate of infected
chieks was reduced to 18% and 9% after
treatment with apramycin for 3 and 5 sucees-
slve days.

Oral administration of apramycin for 5
Successive days were more effective than
treatment with apramycin for 3 days for con-
troiling the infection with E. cofi and decreas-
ing mortality from 44% (in Infccted non-
treated) to 9%, this may be due to apramycin
activity against Gram negative baeterta (Hunt-
er et al,. 1999). Same result was demonstrat-
ed {n buffalo-calves by Alexander, (1085)
who reported that admintstration of apramy-
cin to pneumonie ealves improved the cure
rate, Likewise, apramycin improved lesions of
all infected chicks, these results added fur-
ther support to those previously reported by
Cranckel et al., (1986); Leithner et al.,
(2001) and Mnsangu et al., (2002).

The obtained results revealed that the ad-
ministration of apramycin (25mg/kg b.wt.) for
5 successive days to infected chicks as well as
healthy non-infected chleks (control group)
showed no significant vartation in body gain.
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 Improved the per-
fornance of chicks infected with E. coli.

The decrease in the body weight post infec-
Hon may be attributed to the deleterious effect
of the miergorganism which invade the host
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and retard Its metabolic activity (Abd Allah,
Amany 1883). On other hand, thc body gain
of chicks infected with E. coll increased after
treatment with apramycin compared with in-
fected non-treated chicks (Donos, 1982). The
improvement of body gain in infected and
treated chicks might be attributed to bacteri-
ctdal effect of drug on the infectlon and conse-
quently improved the general health condition
(Oleas, 2000). These results provide a further
reason for effleacy to apramycin in control of
E. coli

Biochemleal analysis of serum from chicks
infected with E. coll showed that serum AST,
ALT and globulins were signlflcantly (p<0.05)
increased these parameters, were hnprove to-
wards the normal levels as a result of treat-
ment of infected chicks with apramycin.

The Increase in serum AST and ALT activi-
ty after Infection suggests a hepatoeellular
damage (Doxey, 1971). The trcatment with
apramycin at a dose Jevel of 25mg/kg. b.wt.

for 5 successlve days displayed non-
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significant change in serum AST and ALT as
well as total protcin and albumin. Simllar
findings were clted in previous studies by Pa-
shov et al., (1987) and Harrsion and Harrl-
son (1986).

Creatinine and uric acld levels were signifi-
cantly increased In Infected non-treated
chicks with E. coli. This finding was disagreed
with thc result obtalned by Abdalah, Amany
(19938). Inilected chicks with E. coli and treat-
ed with apramycin for 5 suceessive days.
showed significant decrease in ereatinine and
urle acld level. these results colneide with Ziv
et al., (1985). The treatment wilh apramycin
for 3 suceessive days resulted in a significant
decrease in ereatinine and urie acid In com-
parson with {nfccted. non-ireated chicks but
failed in returning to the normal level.

Flnally, it could be concluded that the
medlcation of E. coli infected broilers by
apramycin at dose 25mg/kg b.wt. for 5 suc-
cessive days has superior activity and cfficacy
than administration for 3 suceccssive days.
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Table (1): Serological identification of lsolated E. coll (102 strains) from
broiler chickens sufferin

Table (2): In vitro susceptibility of E. coll to apramycin and some commonly

used antzcrobials

| Enrofloxacin
Ciprofloxacin
Kanamycin
Pefloxacin
Gentamicin
Ampicillin
Colestin

(10)
)
(30)
(5)
(10)
(30)
25)

24
22
19
22
16
14
15

0.15
0.1
2.5
0.3
0.6
32
16
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Table (3): Mortality rate, lesion scores and reisolation of E, coli (078) following infection and treatment with apramycin (25

m

b.wt.) for 3 and 5 successive days (n

=50

Parameter M ity rate % Lesion es uency of rlan'on
Group : Air saculitis % | Pericarditis % | Perihepatitis :ﬂ of E. coli %
(1) Non infected, Non-treated 0 0 0 0 0
(control)
(2) Infected, Non-treated 44 44 68 72 75
(3.) Infected an_d treated 18 14 19 29 14
with Apramycin 3 Succ. days
(4) Infected and treated | 5
with Apramycin 5 succ. days

Table (4): Effect of oral administration of apramycin (25 mg/kg b.wt) for 3 and § consecutive days on body weight, feed

ption (FC, conversion rate (F.C.R) of broiler chicken experimentally infected with E. coli
Before treatment at age of 15 | Two week post treatment at the |
days age 33day
Body weight | FCgm | FCR _ .
| @ Contral 2308+ 99* | 3565 | 1.56 | 113593018 | 905 | 1.71 |
(2) Infected, Non-treated 242.8+8.1" 3704 1.54 850.0 + 58.2° 607 | 2.41
(3) Infected and treated with Apramycin 3 succ. days 2234+ 112% | 360 | 1.61 1031+£15° | 799 | 1.86
(4) Infected and treated with Agraﬁ:ycin 5 suce. days 2354 £ 6.6° 360.6 1.58 1090 + 24* 866 | 1.73

E01

*"'1D 32 !PNOSDR 'V H




‘[ “POW ‘1A *D4NOSUDHY

800T ‘2 'ON ‘X °10A

Different letter in the same column denote significant changes at (p<0.05)
Table (5): Effect of oral administration of apramycin (25 mg/kg bwt) for 3 and 5 successive days on some serum

biochemical parameters og chicks aﬁer 2erimentaﬁz ingeded with E, coli (0O78)

Parameter AST ALT Toral proteins " Creatinine
Group TU/L gm/dl mg/dl
(1) Control ' 86+5° | 9+06 | 335£0.12% | 3.42008% | L1l 009%
(2) Infected, Non-treated 118+£9* | 10+£0.5 | 3.8210.11" | 63+06" 3.01£41°
(3) Infected and trested with Apramycin 3 succ.days | 98+8° | 9+0.7 3.46° 4210.1° 1.3+ 0.1
(4) Infected and treated with Apramycin 5 succ. days | 82+ 6™ | 8+0.8 3.33° 3.9+0.08° | 132+0.11%

Different letter in the same column denote significant changes at (p<0.05).
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