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Abstract

One. hundred E. coli isolates were isolated from one
hundred and fifty broiler chicks aged 1 — 45 days collected from
broiler farms. These isolates were serotyped into O1, 08, 012,
018, 026, 078, 086, 0111, O114, 0169 and untyped (35
serotypes). 200 one day old Cubb broiler chickens were divided
into 5 equal groups (1, 2, 3, 4 and 5) each containing 40 chicks.
Group (1) chicks were remained a negative control {non infected
and non ireated). Groups (2, 3, 4 and 5) chicks were infected
with the pericardium E. coli isolated (O78) and a standard
Mycoplasma gallisepticum strain. Group (2) chicks werg remained
as positive control (infected non-treated). Group (3) chicks were
injected I/M with Spiramycin (1ml/10 kg b.wt.); group (4) chicks
were injected I/M with Kanamycin (1ml/10 kg b.wt.), while group
(5) chicks were injected with combination of the two drugs at the
same dose. The injection was performed-24hrs after infection for
3 successive days. The clinical signs, mortality rate, post-mortem
lesions, reisolation of E. coli, detection of positive cases of
. Mycoplasma, body weight gain and feed conversion rate after two
weeks post-treatment were recorded. The combinations of two
drugs were more effective for controlling mixed infections than
each drug alone. Moreover, infected chicks were suffered from
elevations of some liver and kidneys enzymes. These parameters
were improved towards the normal levels in chicks injected with
combination of two drugs. However, Infected chicks and treated
with Spiramycin as alone therapy was the lowest values for
controlling infection compared with treated with Kanamycin.
Finally, it could be concluded that the combination of Spiramycin
and Kanamycin has superior activity and efficacy than use of each
drug alone in the treatment of mixed infections of broiler chicks

with E. coli and Mycoplasma,

INTRODUCTION

In many areas of the world, one of the most common and most of cost causes of
broiler mortality is respiratory diseases produced by a mixed infection of E. coli and
mycoplasma. This pathogenic combination produced what is called complicated
chronic respiratory disease {C.C.R.D) causing severe respiratory signs, an increase of
mortalities and reduction of feed efficiency (Stipkovits, 1988).

The trail of treatment of C.C.R.D. with combination of more than one drug was
performed by seve:"all veterinariahs in Egyptian field. This combination was carried out
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to their synergistic effect, treat mixed infection, prevent drug resistance from
developing and treat sever infection where the orgahisms were unknown (Thomas
and Jarold, 1981 and Hamed, 2002). ‘

Administration of simultaneous drug in poultry is adopted via three routes,
{water, feed and injection). However, the injectable route pi'ovldes therapeutic blood
levels faster than any other methods of drug administration (Baggot, 1984 and
Ahmed, 1994),

Spiramycin is a macrolide antibiotic approved for the control of G +ve and G —ve
and Mycoplasmosis in poultry (Kleven and Anderson 1972 and Kempf ef. al, 1989).
Meanwhile, kanamycin is aminoglycoside antibiotic active against G —ve bacteria used
in poultry for controlling Collibacillosis (Ries et. a/, 1973 and Kstman ef. a/, 1996).

The aim of this study was planned to isolate and identify E. coli causing
respiratory manifestation in broiler chickens at Sharkia Governorate and evaluate the
efficacy of both single andfor simultaneous injection of spiramycin and kanamycin for
controlling CCRD in broiler chicks. '

MATERIAL AND METHODS

Samples:

One hundred and fifty either freshly dead or diseased broiler chickens aging
one-day up to 45 days were used in this investigation. The examined chicks were
suffering from sever respiratory manifestation and collected from different broiler
farms at Sharkia Governorate,

Bacteriological ination;

Specimens from heart blood, liver, spleen, bone-marrows, unabsorbed youlk
sac and air sacs were cultured on MacConkey and blood agar, incubated at 370C fof
24h for detection of E. coli. The suspected colgnies were identified morphologically as
well as biochemically according to Kstman e, al., (1996).

Serological identification:

Antisera of E. coli were used for serological identification of somatic antigen
{0) using slide agglutination test according to Edward and Ewing, (1972}.

N.B.: Antisera of E. coli were obtained from Denka Sciken Co. Ltd., Tokyo,
Japan. _

Mycoplasma gallisepticum were obtained from Department of Bacteriology,
Faculty of Veterinary Medicine, Sadat University.

Experimental chicks:

Two hundreds, one day-old Cubb broiler chicks were obtained from local
commercial hatchery and fed on balanced ration free from medication.
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Drug:

{1) Spiramycin (Mycospira)®: an aqueous injectable solution each mi
containing 540.000 IU of spiramycin produced by Laboratories Mayed Barcelona,
Spain, The recommended dose: 1mi/10kg b.wt. injected I/M.

{2) Kanamycin (Kanadn)®: each 100 ml contain 10 gm kanamycin
produced by Unipharma, Elobour City, Cairo, Egypt, used in a dose of
10mg/kg. b.wt. I/M.

Experimental design:

Two hundred, day one-old Cubb chicks were divided into five equal groups (1,
2, 3, 4 and 5) of 40 chicks each were reared in a separate unite and fed on ration
without any medication. Group {1) chickens were kept as a negative control (non
infected and non treated). At 15 day-old, groups 2, 3, 4, and 5 chicks were injected
with both Mycoplasma strain and E. coli 078 in a dose of 107 CFU/0.1ml and 0.25ml
of 2 x 106 CFU/ml via eye- installation and intra-tracheal injection respectively
according to Stipkovits, (1988). Group (2) chickens were remained as positive control
(infected, non-treated), group (3) chickens were treated with a dose of 1ml/10kg.
b.wt. spiramycin via I/M route. '

Group (4) chickens were treéted with a dose of 10mg/kg b.wt, via I/M. Group
(5) chicken were injected I/M with a combination of spiramycin and kanamycin with
the same dose, The treatment carried out 24 hours post infection for 3 successive
days. The dinical signs, mortality, postmortem and reisolation of inoculated E. coli
was carried out during experimental period.

Blood sampling:

Two weeks post treatment (32 day-old) bloed and serum samples were
collected. Serum samples were examined by serum plate agglutination test (SPA)
according to Adler and Yamamato, (1965) for detection of mycoplasma antibodies and
analysied for total protein (Doumas, 1975), AST and ALT according to Reitman and
Frankel, (1957), creatinine according to Husdan and Rapoport (1968) and wuric acid
according to Caraway, (1963). All remained chickens were scarified for P.M.
examination,

Data were apalysed using ANOVA test at a significance level (P<0.05)
according to Snedicor and Cochran, (1980).
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RESULTS

{1) Bacteriological and serological identification:

The results of bactericlogical examination of 150 diseased chickens for
-detection of E. coli showed that 100 strains of E. coli were isolated. Serogrouping of
these isolates indicates presence of 10 different serogroups and 35 serotypes were
untyped as illustrated in table (1).

{2) Clinical signs, mortality rate and lesions score:

Infected, non-treated birds showed signs of depression, off food, diarrhea,
rales and difficuit breathing with sever P/M lesion (air sacculitis, pericarditis and
perihepatitis) and high mortality rate (50%). These findings were subsided post-
treatrnent with combination of two drugs, were mortality rate was reduced to 7% with
mild lesion score. | .

All chicks of group 1 (control) were negative on culture for E. coli (078).
However, a higher frequency of reisolation of the pathogen from liver and heart of
group 2 chickens compared with those of group 5 for CRD symptoms were observed.
Moreover, high positive cases of mycoplasma antibodies were detected in infected
untreated chicks (68%) compared with those of infected treated with spiramycin
(18%) as well as combination of two drugs (10%) as shown in table (2).

(3) The influence of infection with E. coli and Mycoplasma gallisepticum and
treatment on body weight, feed consumption (F.C) and feed conversion rate (FCR):

The mean body gain of infected, untreated chicks was significantly (P < 0.05)
decreased than those infected, treated chicks (Table 3).

Two weeks post treatment with combination of kanamycin and spiramycin,
the highest mean body gain and lowest feed conversion rate were recorded.

{4) Biochemical parameters of both infected and treated chickens:

Alteration of some liver and kidney functions in all groups were detected in
treated birds. The measured parameters improved towards its normal level after 2
weeks post-treatment (Table 4).
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Table 1. Serclogical identification of pathogenic avian E, coli (100 strains) isolated

from broiler chicks suffering from respirato

ry manifestations

Untyped
Serogroup | O1 |08 | 018 | 026 | 078 | 086 | O111 | 0157 ; 0169 )
strains
Number of | 7 2 3 26 3 4 9 3 35
isolates
% 7 2 3 26 3 4 9 8 35

Table 2. Mortality rate, lesion scores reisclation of E. coli (Og) and positive cases of

antibodies of Mycoplasma isolates following infections and treatment with
I/M injection of sipramycin {1ml/10kg b.wt.) or and kanamycin {10mg/kg
b.wt. for 3 successive days (n = 30).

Parameler

Group

Mortality
rale

Air
sacuiitis

Lesion scores

Pericarditis

Perihepatitis

Freguency
of
reisolation
E. coff

Positive
cases of

mycoplasma
%

{1) Non-
infected ,
non
treated
(control)

{2) Infected,
not
treated

50

50

70

75

75

68

(3) Infected
and
treated
with
spiramyci
n

30

35

50

35

55

18

(4) Infected
and
treated
with
kanamyci
n

22

18

25

22

35

26

(5) Infected
and
treated
with
combinati
on

10

12

13

10




Tabie 3. The influence of spiramycin {1ml/10kg b.wt.), kanamycin (10mg/kg b.wt.) and simultaneous injection of both spiramycin and kanamycin on

experimental chicken performance (n = 10)

Parameler Before treatment and infection Two weeks post treatment
of 15 days old of 32 days old
Body Body Body
F.C. Body weight F.C.
Group weight weight FCR weight FCR
_ (gm}) (gm) , (gm)
{gm}) gain gain
(1) Non-infected , non treated {controf) 240.7 £ .
g 2005 360.5 1.54 | 1140 % 30* 900 + 20 1560 1.73
(2) Infected, not treated 246.6 4% | 2014 3716 1.54 845 + 60° 599 4 22 1470 2.55
(3} Infected and treated with spiramycin 251 &
1147 207 2 390.5 1.56 | 960  42° 709 £ 12 1440 21
(4) Infected and treated with kanamycin 2252 =
g 196 x4 356.2 1.55 | 1010 % 31° 785 £ 14 1490 19
(5) Infected and treated with 236 &
198 £ 3 3625 1.54 | 1100 £35* | 879430 1480 1.72
combination 2.9%

Different letters in the same column denote significant difference (P < 0.05)

SHOIHD dFNI0WEE NI 3SVIASIA AYOLVIIdSIY
ONITIOYLNOD BOH NIDAWVYSIAS GNY NIDAWYNYA 40 ADVDIH3

8LE




Table 4. The influence of spiramycin (1ml/10kg b.wt.), kanamycin (10mg/kg b.wt.) and simultaneous injection of both spiramydn and
kanamycin on some biochemical parameters of expetimental infected chickens (n = 10)

Parameter
AST ALT Uric acid Creatinine
Total proteins
Group ) (L) (mg/di) (mgydL)
1} Non-infected , non treated
¢ )_( ol 86 + 5° 906 3.4 +0,12% 3.41 £ 0,08% 1.12 + 0.084
contro
(2) Infected, not treated 118 + ¢ 10+ 04 3.84 £ 0.11° 6.2 £ 0.62° 3.0 £ 0.41°
(3) Infected and treated with b b
_ , 102 + 8° 9+ .9 3.51 + 0.08° 4.5+ 0.1° 1.45 % 0.4
spiramycin
{4) Infected and treated with b
k@ . ) 98 £ 12 9.7 3.25+0.11° 3.8+0.12° 1.37 £ 0.59
namycin
5) Infected and treated with
©) binati 82 + 6% 807 3.5 4 0.56™ 4.1 + 0.08% 1.33 £ 0.11™
combination ‘

Different letters in the same column denote significant difference (P < 0.05)

18 32 'L ‘Hylvd-13 aav

6LE
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DISCUSSIONS

The rate of isolation of E. coli was 100 isolates from 150 birds suffered
from respiratory manifestations with a ratio of 66.6%. This results nearly
coincide with those reported by Youssef and A:zzam, {1985). The E. coli
serogroups isolated in the present work were reported previously by Youssef
et. al., (1983).

Experimentally, infected chicks with isolated E. coli 078 and
Mycoplasma gallisepticum {mixed infection) were showed clinical signs in the
form of severe respiratory signs with air saculitis, pericarditis and perihepatitis
on post-mortem examination. Experimentally infected chickens showed high
mortality rate (50%). The mortality rate of infected chickens was reduced to
30% and 22% after treatment with spiramycin and kanamwycin respectively.
Meanwhile, simultaneous administration of the two drugs resulted in subsided
clinical signs, reducing of lesion scores and mortality rate (7%).

Treatment with kanamycin was more effective than spiramycin for
controlling mixed infection with E. coli supporting it is still effective leads to
decreasing mortality from 50% (infected and untreated) to 22%, this may be
due to kanamycin as a bread spectrum antibiotic active against both G-ve, G
+ve and Mycoplasma bacteria (Yousef et a/, 1983 and Abdalla and Adayiel,
2006). The same result was demonstrated in buffalo- calves, (21), where I/M
injection of kanamycin to pneumonic calves improved the cure rate: This may
be attributed to the potent effect of kanamycin against all isolated E. coli (22
serotypes).

Nearly similar results were obtained by Karmey ef. al, (1973) and Ries
et. al, (1973). They found that kanamycin has a greater activity than other
aminoglycosides against many pathogenic strains of family entergbacteriaceae.
In addition, Ahmed, (1994) recommended the use of kanamycin for treatment
of some bacterial infection as it is concentrated in lung tissue at high level,
while Ali and Youssef, (2003) mentioned that isotated E. coli was the least
resistant organisms to kanamycin. On contrary, it was reported that the
isolated E. coli from chicken was resistant to kanamycin.

The intrarhuscular injectior] of spiramycin alone has low efficacy for
controlling of mixed infections where the highest lesion scores with high
mortality rate of infected and not treated chicks were reported, this may be
due to the fact that spiramycin is a macrolides active mainly against G +ve and
mycoplasma (Kleven and Anderson, 1972 and Kempf ef. &/, 1989). Moreover,
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several studies showed that spiramycin has a good activity against
Mycoplasmosis in poultry {Baggot, 1984).

Simultaneous administration of both spiramycin and kanamycin
showed their effectiveness in controlling mixed infections, however, no
literature dealing with this point was available. Qur results suggested that the
effectiveness of the combination was better than therapy with each drug alone
{Kempf et af, 1989). The latter author mentioned that combination of
sipramycin (aminoglycoside) with lincomydn (macroloides) has a good activity
against mixed infection.

Serological test (SPA) for mycoplasma revealed that chicks treated
with combination of two drugs and spiramycin alone were the lowest cases
(10%) and (B%) respectively compared infective non-treated chicks. This
indicated good efficacy of spiramycin against Mycoplasma beside this Kempf
et al, (1989) found that the use of spiramycin in birds infected with
Mycoplasma gallispticum prevent Mycoplasma isolation from trachea of all
treated infected chicks. Badr, (2003) stated that antibiotic injection of infected
breeding stock with Mycoplasma was able to produce reduction in rate of
mycoplasma infection. Also, improvement of general condition, body weight
gain and feed conversion rate caused by mixed infection were recorded after
injection of both drug in this study, Ferends et. af, (1998) stated that the
improvement of body gain in infected and treated chicks might attribute to
bacteriological effect of antibiotics on the infection and consequently
improvernent of general health condition. The body weight gain of chicks
infected with mixed infection was increased after injection of drugs compared
with infected non-treated one. These results provide a further support for
efficacy of combination of two drugs in control of mixed infection.

Mixed infection of E. coli and Mycoplasma resulted in elevation of the
estimated AST and ALT enzymes (Amani, 1993). Injection of two drugs to
infected chicks improved these enzymes towards the normal levels indicating
the potent antimicrobial effect of the drugs for preventing deleterious effect of
pathogens. These results were supported by Ahmed, (1994), who mentioned
that adverse effect of kanamycin is reversible and re-against their normality
one week post the end of I/M injection for 5 days.

Based on obfained results simultaneous medication with combination
of spiramycin and kanamydn by /M route rapidly reduced respiratory signs of
disease decreased mortality % and reduced severity of lesion compared to
therapy with each drug alone.

381



382 EFFICACY OF KANAMYCIN AND SPIRAMYCIN FOR CONTROLLING

10.

11.

12,

13.

14,

RESPIRATORY DISEASE IN BROILER CHICKS

REFERENCES

Abadlla, A. and Adayiel, S. 2006, Effect of spiramycin on CRD. 8th Sdi.,
Vet., Zag., Conference, 556 — 565.

Adler, H.E. and Yamamoto, R. 1956. Preparation of new PPLO antigen for
the diagnosis of C.R.D. by agglutination test Am, J. Vet. Res. 290 — 293.
Ahmed, R.H.2. 1994. Pharmacokinetic studies on kanamycin administration
orally and intramuscularly in health and infected chickens. Ph.D. Thesis
{Pharmacoclogy), Fac. of Vet. Med, Zag. Univ.

Ali, A.R. and Youssef, E. 2003. Bactericlogical studies and biochemical
parameters of respiratory infection in Ostriches. Vet. Med. 1., Giza, 51 (2):
189-203.

Amani, A. 1993. Clinico-pathological studies on the effect of some
antibiotics used in chickens, Ph.D. Thesis (Clinical Pathology) Fac. Vet.
Med., Zagazig University.

Badr, Y., A. 2003. Evaluation of both drugs and preventive methods used
for protection from salmonella and E. coli infections in chickens. Ph.D.
Thesis (Poultry Disease), Fac. of Vet Med., Zagazig Univ.

Baggot, 1.D. 1984. Cited in John's Veterinary Pharmacology and
Therapeutics. 5th Ed. by kalyani publishers Ludhiana New Delhi 40 — 44,
Caraway, W.T. 1963. Standard methods of clinical chemistry. Edited by
Seligsal, D.A. Academic press. New York and lLondon 4: 239,

Doumas, B.I. 1975. A biuret colormimetric method for determination of' a
total protein. Clin. Chem. 21: 1159-1166. '

Edward, S.P.R. and Ewing, W.H. 1972, Identification of Enterobacteriaceae
3th Ed. Burgess publishing Co. Minneapolis.

Ferandez, A.; Lara, C.; Ramos, J.L and Yerd, M. 1998, Efficiency of
phosphomycin in the control of E. coli infection of boiler chickens. Res.
Vet. Sdi., 65 (3): 201-204. .

Hamed, E.E.A, 2002, Some pharmacological studies on florfenicol and its
interaction with streptomycin in chickens M.V. Sc. Thesis (pharmacology)
Faculty of Vet. Med . Zag. Univ.

Husdan, H. and Rapoport, A. (1968): Estimation of creatinine. 1. Clin.
Chem. 14: 222 - 238.

Karney, W.; Holmes, K. and Turck, M. 1973. Comparison of five
aminocyclitol  antibiotics in-vitro against enterobacteriaceae and
pseudomonas. Antimicrob. Ag. Chemother., 3: 338-342.



15.

16.

ABD EL-FATAH, T. et. &/,

Kempf, L.; Ollivier, C.; Guittet, M.; Morin, Y. and Benneiean, G. 1989.
Efficacy of spiramycin and tylosin in preventing Mycoplasmosis in chicks
experimentally infected with Mycoplasma gallisepticum. Pathol. BioL: 37
{spt 2): 560 - 564.

Kleven, S. and Anderson, D. 1972. In-vitro activity of various antibiotics
against Mycoplasma synoviae. Avian Dis 15 ; 551~ 557.

Kstman, E.W.; Alien, S.D.; Janda, W.M.; Schrecheneberger, P.C. and Winn,

17.

18.

19,

20.

21.

22,

23.

W.C. (1996): Introduction to diagnostic 6th Ed. Lippinestt Company,
Philadelphia, U.S.A.

Reitman, S. and Frankel, S. 1957. Determination of serum glutamic
oxalacetic and glutamic pyruvic transaminase, Amer, J . Clin, Path 28: 56
-60.

Ries, K.; Levison, M. and Kaye, D. 1973. In - vitro evaluation of a new
aminoglycoside derivative of kanamycin a comparison with tobramycin
and gentamicin, Antimitrob. Ag. Chemother., 3:532 - 533.

Snediecor, G.W. and Cochmn, W.G. 1980. Statistical Methods 7th Ed .
lowa State University Press, Ames Iowa, U.S.A.

Stipkovits, L. 1988B. Studies on the efficacy of Baytril in chicks after
experimental infection, with Mycoplasma gallisepticum and E. coli.

Medycyina - Weterynarygna 42: 353 - 355.

Thomas, T.M. and Jarold, W.H. 1981. Efficacy of neoterramycin water
medication against E. coli and Sal. Typhimurium infection in chickens.

Poult, Sci, Val, (60): 1697 -1698.

Youssef, Y.I. and Azzam, A.H. 1985. Studies on colisepticaemia in chickens
in Dakahlia Govemnorate Vet, Med, J. Vol. 33 (1).

Youssef, Y.I.; Awaad, M.H. and Hamouda, A. (1983): An outbreak of
colisepticaemia,



384 EFFICACY OF KANAMYCIN AND SPIRAMYCIN FOR CONTROLLING
RESPIRATORY DISEASE IN BROILER CHICKS

Oa ABgh 8 Cppaal pracit) g CraeanalilS Bp lis
Cbanidd Gladad B dpudil Gl pa)

7 'P*MM“JMM“MHMJAQ&“CM*&

L piakl dnola 5 phyy cubs dS
AL A ol daic Dgan Jpae —

i —ay Ay bl (el ladl a2l pungalilSH Ging 2Okl apdil Caagl Ve Ciagy
Cpban D gS8 V0 S e glall g Saad e jie Vo e o 13gd dieall o dal el
ol by Ailisal (el g a1 pga £0 =V (g 7 o) S o slend shpuads JSLoay ey 3
RPFF\ PRV PR PSP SURLNLE B REESPT PP E G PR JU BTAY
_ ‘ Nede Gyl

Tygl e gaalne Fessh ) 092 10 e oS (pan CagSE ¥+ o i 15 4330 Aol 8 pady
Sl A lans (9% oo o35 (Rina sy dadlen ) daibin V1 Ao peadl il
i T e gl S 5 g ALY G Y gl (g gl Loy sSsaly (078) 3 5hil
oy Ltia (o 0139 amnS) +fpa?) Gl sl Sl Y Zo yondd 3o 5 g 3le
e ay Jsdaall Ghall (o O paSfpt 0 ) Jonas pasallSH ling dad )l Ao gandl
A ¥ B N aid y Jumally Lis A Cile jad iy baa o 520l Gusd A Ae gl
Gy g S e 53le) g g Al = i) Aty il o) ) ol
ladly beaal g lnally i ey gellna uily obeadd zlaall e 8 AfhaasS gl i il
O Ol D80 Sy e ganaly O Al Sy palpnall S (B oSl (550 ) dilayly
e Aol Aguind KU o i oS Ladad e yally CopasallS e pagal gy
Ban o e IS plasid e diadl JS8 L Pl sSaal g sl g Ssally A g2 30 dybasy]





