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Abstract: This work was conducted to detect the effect of using sarafloxacin (5 mg/kg body weight) in the drinking 
water of broiler chickens to control experimental colisepticaemia in broiler chickens. One hundred and seventy, day 
old broiler chicks were used in the study. Twenty chicks at the day of arrival were sacrificed and cultured to ensure 
absence of E. coli infection. One hundred and fifty chicks were divided into three equal groups, each consists of 50 
birds. Group (1) was challenged with E. coli and not treated with sarafloxacin (control positive), group (2) was 
challenged with E. coli and treated with sarafloxacin, while group (3) was neither challenged with E. coli nor 
sarafloxacin treated (blank control). Challenge was done intramuscularly (I/M) at 2 weeks of age in groups (1 and 2) 
as each bird received 0.5 ml of the nutrient broth culture containing 108 colony forming unit (CFU) E. coli O78 / ml. 
One appearance of signs, sarafloxacin was added to the drinking water for 3 successive days. All the birds were kept 
under complete observation for 6 weeks for estimating the bird’s performance (body weight and feed conversion 
rate) and recording signs, mortalities, gross lesions, re-isolation of the organism and microscopical examination of 
the organs. The obtained results indicated significant (P<0.05) improvement in chickens performance in chickens 
challenged with E. coli and treated with sarafloxacin than those challenged and not treated. On the other hand, 
significant (P<0.05) decrease in morbidity and mortality rates, gross organs lesion score and re-isolation of E. coli 
O78 from the internal organs of chickens treated with sarafloxacin when compared with E. coli challenged non 
treated birds. Also, improvement of the microcscopical lesion scores was also detected in sarafloxacin treated group. 
It could be concluded from the above results that sarafloxacin used in a dose of 5 mg/kg body weight in the drinking 
water for 3 consecutive days is very effective in controlling of colisepticaemia in broiler chickens.  
[Wafaa A. Abd El-Ghany and K. Madian, Control of Experimental Colisepticaemia in Broiler Chickens Using 
Sarafloxacin. Life Science Journal. 2011;8(3):318-328] (ISSN:1097-8135). http://www.lifesciencesite.com. 
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1. Introduction 

Escherichia coli (E. coli) is a normal 
inhabitant chicken’s microflora. Some avian E. coli 
serotypes are pathogenic and induce significant 
economic problems in broiler chickens (Goodwin et 
al., 1993, Yogaratnam, 1995, Jakob et al., 1998, Dho-
Moulin and Fairbrother, 1999 and Russell, 2003). 
Serogroups O78, O2 and O8 are common serotypes 
usually associated with colisepticaemia in poultry 
(Wray and Carroll, 1993). Colisepticaemia is the 
primary cause of death associated with an early 
respiratory disease complex (RDC) characterized by 
depression, respiratory distress and increased 
mortality in broiler chickens (Tablante et al., 1999 
and Barnes et al., 2008). Typical lesions among birds 
with field and experimentally induced colisepticemia 
are airsacculitis, pericarditis and perihepatitis (Wray 
et al., 1996). The response of coliform infections to 
various medications is erratic and often difficult to 
evaluate. Significant increase in appearance of drug 
resistant strains of E. coli isolated from poultry has 
complicated the problem (Scioli et al., 1983, Alimehr 
et al., 1999 and Geornaras et al., 2001). Laboratory 
tests to determine the sensitivity of E. coli to the 
various drugs are useful to select the most beneficial 
drugs (Vandemaele et al., 2002).   

Fluoroquinolones are broad spectrum 
antimicrobial agents that are effective in the treatment 
of wide range of infections (Medders et al., 1998). 
Norfloxacin, enrofloxacin, ciprofloxacin, pefloxacin 
and sarafloxacin are examples of synthetic 
antimicrobials belonging to fluoroquinolone class of 
compounds (Hooper, 1998). The efficacies of 
different members of fluoroquinolone group against 
E. coli infections when the medication was 
administered in drinking water have been reported in 
several avian species (Bauditz, 1987, Copeland et al., 
1987, Behr et al., 1988, Hafez et al., 1990, Ter Hune 
et al., 1991, Kempf et al., 1995, Glisson, 1996, 
Gautrais and Copeland, 1997, Sumano et al., 1998, 
Glisson et al., 2004, Marien et al., 2007, Da Costa et 
al., 2009 and Garmyn et al., 2009).  

Sarafloxacin is a fluoroquinolone 
antibacterial drug which was approved in 1996 in 
United States for veterinary use to control morbidity 
and mortality associated with avian colibacillosis 
infections (Jones and Erwin, 1998 and Medders et al., 
1998). Like other fluoroquinolones, it acts by 
inhibiting the structure and function of DNA gyrase, 
a bacterial topoisomerase II which is an essential 
enzyme for DNA replication and transcription 
(Wolfson and Hooper, 1985 and Martinez et al., 
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2006). The chemical structure of sarafloxacin 
hydrochloride is 6-Fluoro-1-(4-fluorophenyl)-4-oxo-
7-piperazin-1-ylquinoline-3-carboxylic acid 
hydrochloride. In vitro activities of sarafloxacin 
against avian E. coli and other infections were 
studied previously (Soussy et al., 1987, Jones and 
Erwin, 1998, Medders et al., 1998, Wang et al., 2001 
and Smith et al., 2007) and the drug proved its 
efficacy in comparison with other fluoroquinolones. 
Sarafloxacin had been proposed successfully for the 
use in the drinking water of chickens to treat bacterial 
infections caused by E. coli (McCabe et al., 1993, 
Charleston et al., 1998, Medders et al., 1998, Hofacre 
et al., 2000 and Chansiripornchai and Sasipreeyajan, 
2002), Salmonella spp (Jiang et al., 2000 and Roy et 
al., 2002) and Campylobacter jejuni (McDermott et 
al., 2002) and to prevent spiking mortality in turkeys 
(Vukina et al., 1998). 

The pharmacokinetics of sarafloxacin in 
broiler chickens following single-dose applications 
was determined (Ding et al., 2000, 2001) and the 
results indicated that sarafloxacin was rapidly 
absorbed, extensively distributed, and quickly 
eliminated in broilers. Moreover, a dosage of 10 
mg/kg administered orally every 8 hours in broilers 
could maintain effective plasma concentrations with 
bacteria infections. Also, Zhang et al. (2011) 
measured the inhibitory effects of sarafloxacin in 
comparison with enrofloxacin and marbofloxacin on 
the enzyme activity, protein levels and mRNA 
expression of liver cytochrome P450 (CYP) 1A and 
3A in broilers and the results revealed that 
sarafloxacin didn't inhibit CYP in chick liver raising 
the possibility of drugs interaction when using those 
compounds.  

Sarafloxacin tissue residues in different 
tissues and eggs of birds were comprehensively 
examined by Maxwell et al. (1999), Chu et al. 
(2000), Posyniak et al. (2001), Barrón et al. (2002), 
Schneider and Donoghue (2002), Christodoulou et al. 
(2007), Durden and MacPherson (2007), Herranz et 
al. (2007), Zhao et al. (2007), Guo et al. (2009), Lin 
(2009), Rodríguez Cáceres et al. (2009), Zhao et al. 
(2009), Anadón et al. (2010), Cho et al. (2010), Pena 
et al. (2010) and Rodríguez Cáceres et al. (2010) and 
all of them proved that sarafloxacin has very low 
tissue and egg residual effect indicating its safety 
which will directly reflect on the health hazard of 
human. 

 So, the objective of this study was to 
evaluate the efficacy of using sarafloxacin in the 
drinking water of broiler chickens for the treatment of 
experimental E. coli infection. 
2. Material and Methods 
Experimental birds:  

One hundred and seventy, day old Hubbard 
broiler chicks of mixed sex were taken from a 
commercial hatchery. The birds were kept in 
separately thoroughly cleaned and disinfected houses 
and provided with feed and water adlibitum during 
the course of the experiment. All the birds received 
vaccination against Newcastle disease (ND) using 
Hitchner B1 and La Sota vaccines and against 
infectious bursal disease (IBD) using D78 vaccine at 
6, 20 and 14 days of age; respectively through eye-
drop instillation method. Also avian Influenza 
(H5N2) vaccine was given to the birds at 7 days old 
via intramuscular route. At day old, twenty random 
birds were collected and the internal organs (yolk sac, 
liver and heart) were cultured to certain absence of E. 
coli infection in experimental chicks. 
 
The challenge inoculum: 
 The strain of E. coli that used for 
experimental challenge of the birds was serotype O78 
and it was obtained kindly from Microbiology 
Department, Faculty of Veterinary Medicine, Cairo 
University. That serotype was isolated from a farm 
with an outbreak of avian colisepicaemia. The 
challenge inoculum was prepared according to the 
method of Quinn et al. (1994). At 2 weeks old, each 
chicken in the infected groups was intramuscularly 
(I/M) inoculated with 0.5 ml of the nutrient broth 
culture containing 108 colony forming unit (CFU) E. 
coli/ ml (Fernandez et al., 2002). 
 
Sarafloxacin treatment: 
 Sarafloxacin hydrochloride (white to light 
yellow crystalline powder) was obtained from 
Vetchem Biochemistry Science (batch number, 
91296-87-6). Sarafloxacin was dissolved in the 
drinking water to prepare sarafloxacin 10% solution 
(according company's recommendation) at the dose 
level of 5 mg/kg live body weight for 3 days. 
Prior treatment, the daily water consumption of birds 
was monitored for 24 hours. The daily drug dose was 
administered continuously (continuous dosing 
regimen) during 24 hours period in an amount of 
water that was consumed in the same period. 
Identical dosing regimen was repeated during two 
subsequent days for a total of 3 consecutive days. 
Daily fresh drug solution was mixed with drinking 
water and replaced at the same time each day. Just 
before treatment, all birds in the treated groups were 
weighed to calculate the required daily amount of 
sarafloxacin (5 mg/kg body weight).   
 
In vitro antimicrobials sensitivity test: 
 To measure the sensitivity of the used E. coli 
strain to sarafloxacin, the antibiotic sensitivity test 
was done using disc diffusion method (Prasad et al., 
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1997). Other fluoroquinolones like enrofloxacin, 
norfloxacin, ciprofloxacin and pefloxacin discs 
(Oxoid, UK) were used to compare their zones of 
inhibition with sarafloxacin. The diameters of 
inhibition zones were interoperated by referring to 
the table which represents the National Committee 
for Clinical Laboratory Standards (NCCLS sub-
Committee's recommendation, 2001). 
 
Experimental design: 

One hundred and seventy, day old Hubbard 
broiler chicks of mixed sex were randomly divided 
into three equal groups, each consists of 50 birds. 
Twenty chicks at the day of arrival were sacrificed 
and the yolk sac, liver and heart were cultured to 
ensure absence of E. coli infection in them. Group (1) 
was E. coli challenged and not treated with 
sarafloxacin (control positive), group (2) was E. coli 
challenged and treated with sarafloxacin, while group 
(3) was neither E. coli challenged nor sarafloxacin 
treated (blank control). At 2 weeks old, each bird in 
the infected groups (1 and 2) were intramuscular 
(I/M) inoculated in the thigh muscles with 0.5 ml of 
the nutrient broth culture containing 108 colony 
forming unit (CFU) E. coli O78 / ml. Sarafloxacin 
treatment in the drinking water began 3 days after 
experimental infection (onset of signs appearance) 
and continued for 3 consecutive days in the treated 
groups (1 and 2). All the birds were kept under 
complete observation for 6 weeks (experimental 
period).   
 
Drug evaluation parameters: 
1- Performance:  
 Along the whole period of the experiment (6 
weeks), randomly selected birds in each group were 
weighed each week. Also the feed consumption of 
each group was determined to calculate the feed 
conversion rate and consequently the European 
Production Efficiency Factor (EPEF) (Sainsbury, 
1984). 
 
2- Clinical signs and mortalities:  

Four weeks after experimental infection, all 
the birds in the infected and treated groups were 
monitored daily for clinical signs and deaths of E. 
coli infection. Dead birds were subjected to post-
mortem examination.  
 
3- Post-mortem lesions:  

Sacrificed chickens as well as dead birds at 
the 1st, 2nd, 3rd and 4th week post challenge were 
subjected to post-mortem examination to determine 
the lesion score. Serous membranes (air-sacs, 
pericardium and perihepatic capsule) were examined 
for lesions and the lesion score were scaled from 0 to 

3 as the following criteria; 0= no lesions, 1= mild, 2= 
moderate and 3= severe (Nakamura et al., 1985, 1992 
and Fernandez et al., 2002). The severity index of the 
lesions was calculated as Nakamura et al. (1990). 

Lesions of colisepticemia were scored as 
follows; For air sacs, 0 indicated no lesions, 
1 indicated cloudiness of air sacs, 2 indicated that air 
sac membranes were thickened, 3 indicated "meaty" 
appearance of membranes, with large accumulations 
of a cheesy exudate confined to one air sac, and 4 was 
the same as a score of 3 but with lesions in two or 
more air sacs. For the pericardial lesions, 0 indicated 
no visible lesions, 1 indicated excessive clear or 
cloudy fluid in the pericardium, and 2 indicated 
extensive fibrination in the pericardial cavity. For 
perihepatic lesions, 0 indicated no visible lesions, 
1 indicated definite fibrination on the surface of the 
liver, and 2 indicated extensive fibrination, adhesions, 
liver swelling and necrosis.  

Birds with severe lesions were characterized 
as having an air sac lesion score of 4 and pericarditis 
and perihepatitis scores of either 1 or 2.  
 
4- Re-isolation of the challenge organism:  

Swabs from the trachea, heart, liver and air-
sacs were collected from sacrificed chickens at the 7, 
14, 21 and 28 days following the beginning of the 
treatment regimens. The swabs were streaked onto 
MacConkey agar and then incubated at 37ºC for 24 
hours. Grown colonies were further identified 
biochemically and serologically according to 
Cruickshank et al. (1975).  
 
 5- Histopathological examination:  

Specimens from the liver, heart and lungs of 
birds in each group at the end of the study were 
collected, fixed in 10% formol saline for 24 hours, 
washed in tap water then serial dilutions of alcohol 
(methyl, ethyl and absolute ethyl) were used for 
dehydration. Specimens were cleared in xylene and 
embedded in paraffin at 56 degree in hot air oven for 
24 hours. Paraffin bees wax tissue blocks were 
prepared for sectioning at 4 microns by slidge 
microtome. The obtained tissue sections were 
collected on glass slides, deparffinized and stained by 
hematoxylin and eosin stains (Bancroft et al., 1996) 
for histopathological examination through the electric 
light microscope. 
 
Statistical analysis: 
 The data were analyzed using ANOVA test 
and the Least Significant Differences (LSD) test was 
also detected between different treatments groups as 
Snedecor and Corchran (1980).                                       
 
3. Results and Discussion 



Life Science Journal, Volume 8, Issue 3, 2011     http://www.lifesciencesite.com 

 

321 
 

Infection of broiler chickens with E. coli 
usually happens at 2-8 week old with colisepticaemia 
and high mortalities (Leitnes and Heller, 1992). 
Infection with E. coli could be controlled using 
antimicrobials but gens present on the bacterial 
plasmids usually encode resistance to these 
antibiotics. Also, these plasmids transfer from one 
bacterial population to another rendering drug 
resistance (Chansiripornchai et al., 1995 and 
Chansiripornchai and Sasipreeyajan, 2002). Recently 
introducing third generations of fluoroquinolones 
(sarafloxacin) can overcome the problem of drug 
fastness.  

Avian pathogenic E. coli is frequently found 
to be resistant to commonly used antibacterial agents 
such as ampicillin, amoxicillin, tetracyclines, 
sulphonamides + trimethoprim and flumequine.  
Also, resistance to enrofloxacin is commonly 
encountered (Vandemaele et al., 2002). 

The results of in-vitro antibiotic sensitivity test 
showed that the used E. coli challenge strain (O78) 
was sensitive to sarafloxacin than the other 
antibiotics discs (enrofloxacin, norfloxacin, 
ciprofloxacin and pefloxacin). Our result coincide 
with these recorded by Jones and Erwin (1998) who 
found that sarafloxacin was very active and 
comparable to ciprofloxacin and enrofloxacin for 
inhibiting 823 strains from a wide variety of E. coli 
species. The in vitro studies to determine the rates of 
mutation of avian isolates of E. coli  following 
nalidixic acid, sarafloxacin, or enrofloxacin pressure 
was done by Medders et al. (1998) and detected that 
lower rate of mutation was seen after sarafloxacin 
pressure. Moreover, Smith et al. (2007) demonstrated 
high sensitivity of E. coli broiler chickens strain to 
sarafloxacin when compared with enrofloxacin, 
sulfonamides and oxytetracycline. 

Data present in Table (1) represents the 
performance parameters (Average body weight, 
cumulative feed conversion and European Production 
Efficiency Factor) that were measured along the 6 
weeks course of the experiment. The performance 
parameters were the best and were significantly 
(P<0.05) higher in birds that were non challenged or 
treated than those in challenged - non treated or 
challenged - treated groups. Sarafloxacin treated 
chickens showed higher significant (P<0.05) 
parameters than challenged - non treated group. 
Parallel results to this study was obtained by  
McCabe et al. (1993), Joong Kim (1995), 
Chansiripornchai and Sasipreeyajan (2002) and 
Zhenling et al. (2002) who detected significant 
increase in the average daily gain and feed 
conversion ratio with reduction in mortalities of 
broilers treated with sarafloxacin than those not 
received treatment after infection with E. coli 

serogroup O78. The improvement of the performance 
of the medicated group may be indirectly related to 
the bactericidal effect sarafloxacin on E. coli and 
accordingly the enhancement in the bird’s health 
conditions.  

Non E. coli challenged and non sarafloxacin 
treated (blank control) group showed no signs. While 
E. coli challenged chickens revealed signs of 
depression, off food, difficult breathing a day after E. 
coli challenge and these signs were estimated as an 
incidence of 30-70%. Twenty four hours after 
treatment with sarafloxacin in the drinking water, the 
clinical signs were declined and showed continuous 
reduction at the next two days of treatment (treatment 
course). No clinical signs were observed 5 days after 
treatment with sarafloxacin. However, survived 
chickens in the challenged non treated group 
estimated incidence of signs between 25-45% a week 
post-challenge.  

The results of mortality rate, post mortem 
lesions and the mean of macroscopic lesion score are 
tabulated in Table (2). Blank control (non challenged 
or treated) chickens showed no mortalities along the 
course of experiment. In E. coli challenged groups, 
mortalities started at the 3rd day post-challenge then 
gradually reduced by sarafloxacin treatment and 
completely disappear at the 7th day of treatment. 
Challenged birds with E. coli showed cumulative 
mortality rate of (38%) which were significantly 
(P<0.05) higher than birds in sarafloxacin treated 
group (10%). Sekizaki et al. (1989) and Frenandez et 
al. (2002) found that E. coli serotype (O78) is highly 
pathogenic for chickens and can induce mortalities 
within short time. The finding of this work is in 
agreement with these reported by McCabe et al. 
(1993) and Joong Kim (1995) on sarafloxacin 
treatment of E. coli infected chickens. Also, our 
results are constant with this published by 
Chansiripornchai and Sasipreeyajan (2002) who 
reported that sarafloxacin treatment of broiler 
chickens could significantly (P<0.05) reduced 
mortalities from 75% in E. coli infected birds to 27% 
in infected medicated ones. 

 Infected groups with E. coli (O78) showed 
lesions at the 3rd day post challenge including 
septicaemia and serous to fibrinous air-sacculitis, 
pericarditis and perihepatitis either in dead or 
sacrificed birds. Administration of sarafloxacin 
significantly (P<0.05) reduced the macroscopic lesion 
score in the medicated birds than non medicated 
infected ones. The mean macroscopic gross lesion 
score in different organs of E. coli infected birds were 
varied from 2-4, however, it was not exceed 1 in 
sarafloxacin treated chickens. The lesions were 
completely absent a week after sarafloxacin 
medication. No lesions were observed in non infected 
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and non treated group. The necropsy findings of this 
experiment are supported by these reported by 
Sasipreeyajan and Pakpinyo (1992) and Gross (1999) 
who observed lesions of fibrinopurulent air-sacculitis, 
pericarditis and perihepatitis after systemic 
inoculation of E. coli serogroup (O78) in chickens. 
Prabhavathi et al. (1986) gave sarafloxacin at 4 times 
the minimum inhibitory concentration to the mice 
and found that the highest efficacy against E. coli 
(99.9%) occur within 2 hours after giving the drug. In 
addition, similar lesions score in serous membranes 
of broiler chickens were observed by 
Chansiripornchai and Sasipreeyajan (2002) after 
infection with E. coli and medication with 
sarafloxacin. 

    Table (3) reveals the percentages of the re-
isolation rate of E. coli (O78) from the trachea, heart, 
liver and air-sacs in different groups. No re-isolation 
of the organism was detected in non infected non 
medicated group. The re-isolation rate was 
significantly (P<0.05) higher in E. coli infected group 
than sarafloxacin treated one. The organism couldn’t 
be re-isolated after seven days of the treatment 
beginning. In the study of Chansiripornchai and 
Sasipreeyajan (2002), E. coli was re-isolated only 
from the liver in the rate of 60% in the infected birds 
while it was 14% (significantly P<0.05 lower) in 
birds treated with sarafloxacin in the drinking water.    

Regarding the results of performance, 
morbidities, mortalities, organs lesion scores and re-
isolation of the organism that are used as criteria for 
evaluation of E. coli infection in birds in this work, 
Piercy and West (1976), Nakamura et al. (1992), 
Mognet et al. (1997) and Glisson et al. (2004) 
observed nearly similar results. On the other hand, 
Charleston et al. (1998) made a comparison of the 
efficacies of three fluoroquinolone antimicrobial 
agents, given as continuous or pulsed-water 
medication, against E. coli model of colisepticaemia 
in chickens and found that enrofloxacin was more 
efficacious than either danofloxacin or sarafloxacin 
for the treatment of colisepticemia in chickens by 
medication in drinking water. Similarly, danofloxacin 
appeared to be more effective than sarafloxacin in 
treating colisepticemia. 

Unfortunately, the literatures concerning using 
of sarafloxacin to treated E. coli or other infections in 
poultry are scarcely, but all published data (McCabe 
et al., 1993, Charleston et al., 1998, Medders et al., 
1998, Hofacre et al., 2000, Jiang et al., 2000, 
Chansiripornchai and Sasipreeyajan, 2002 and Roy et 
al., 2002) agreed that sarafloxacin is effective in 
reducing signs, mortalities, lesions and the organism 
shedding as well as improving the performance.  

Improving the health status of the birds caused 
by sarafloxacin treatment may be related to several 

aspects such its bactericidal broad spectrum effect as 
a result of inhibiting the structure and function of 
DNA gyrase, a bacterial topoisomerase II which is an 
essential enzyme for DNA replication and 
transcription (Martinez et al., 2006), good result of 
sarafloxacin antibiogram in vitro (Wang et al., 2001 
and Smith et al., 2007) and sarafloaxcin rapid 
absorption, extensive distribution, quick elimination 
and effective maintenance of plasma concentrations 
with bacterial infections (Ding et al., 2001). 

The histopathological alterations in the liver, 
heart and lungs in non E. coli infected, infected as 
well as sarafloxacin treated groups are seen in Table 
(4) and Figures (1-9). Non infected or treated group 
showed no histopathological alterations with normal 
histological structure of the central veins, sinusoids 
and surrounding hepatocytes of the liver (Figure 1), 
there were no microscopical alterations in the lungs 
lobules (Figure 2) and also no changes were recorded 
in the pericardium and myocardium (Figure 3). 
Nevertheless, E. coli infected bird’s revealed severe 
microscopic lesions as there were congestion and 
dilatation in the portal veins and sinusoids associated 
with inflammatory cells infiltration in the portal area 
as well as focal aggregation in circumscribed manner 
in the heapatic parenchyma (Figure 4), the lining 
epithelial cells of the lungs bronchiols showed 
hyperplastic activation with polyps formation while 
the underlying lamina popria had focal circumscribed 
round aggregation of lymphoid cells with oedema 
and congested blood capillaries (Figure 5), 
fibrinonecrotic reaction with inflammatory cells 
infiltration, oedema and dilated blood capillaries 
were also detected in the pericardium while the 
myocardium showed leucocytes inflammatory cells 
infiltration (Figure 6). Sarafloxacin treatment 
alleviated the severity of lesions where the liver 
showed dilatation in the portal vein and sinusoids 
associated with few inflammatory cells infiltration in 
the portal area (Figure 7), congestion in the blood 
vessels and capillaries of the lungs lobules was 
detected (Figure 8) as well as oedema in the 
myocardium with congestion in the blood vessels 
were detected (Figure 9).   

These observations were similar to those 
detected by Nakamura et al. (1985, 1992), Kutkat et 
al. (2002) and Sahar and El-shazly (2002) who 
observed that (O78) serotype of E. coli induced peri-
hepatitis, vascular degeneration of the hepatocytes as 
well as mononuclear leucocytes inflammatory cells 
infiltration and dilatation of the portal veins. Also, 
they found severe pericarditis and myocardial 
heterophilic cells infiltration. 

From the above mentioned results in this 
study, it could be concluded that sarafloxacin (3rd 
generation of flouroquinolnes) when used in a dose of 
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5 mg/kg body weight in the drinking water for 3 
consecutive days is very effective in controlling of 

colisepticaemia in broiler chickens. 

 
Table (1): The average body weight, cumulative feed conversion and EPEF in sarafloxacin treated and E. coli 

challenged and non challenged groups of broiler chickens 

Group 

Average body weight/gm 

CFC EPEF 
Age/week 
Before E. coli challenge After E. coli challenge 
1 2 3 4 5 6 

Challenged-not 
treated 

120.21±5.44a 290.30±8.76a 478.20±22.1b 705.41±24.84b 810.30±35.72b 1456.12±13.15b 2.40 145.22 

Challenged-
treated 

125.29±2.99a 300.51±8.31a 610.30±10.12c 804.66±25.20c 1256.30±60.31c 1741.21±21.56c 1.89 198.41 

Not challenged-
not treated 

129.40±2.00a 315.90±8.78a 623.4±15.61a 810.70±22.9a 1297.19±55.70a 1808.15±31.50a 1.78 203.09 

LSD 18.65 30.10 28.29 70.51 121.92 132.65   

CFC= Cumulative feed conversion             EPEF= European Production Efficiency Factor.  
The higher the value, the better the performance   LSD= Least significant difference as determined by Fisher's 
protected LSD procedures. 
Means within the column with no superscripts are significantly different (P<0.05). 
 
Table (2): The mortality rate and the mean gross lesion score in sarafloxacin treated and E. coli challenged 

and non challenged groups of broiler chickens 

Values within a column represent means  SEM.                 L.S.D: least significant difference.  
Values in a column not sharing a common letter are significantly (P<0.05) different.  
 
Table (3): Re-isolation rate of E. coli (O78) in sarafloxacin treated and E. coli challenged and non challenged 

groups of broiler chickens 

Groups 
Examined 

birds 
Re-isolation rate of E. coli (O78) from different organs 

Trachea Heart Liver Air-sacs 
Challenged-not treated 10 5/10 (50%)b 7/10 (70%)b 6/10 (60%)b 8/10(80%)b 
Challenged-treated 10 1/10 (10%)a 0/10 (0%)a 2/10 (20%)a 1/10 (10%)a 
Not challenged-not treated 10 0/10 (0.00%)a 0/10 (0.00%)a 0/10 (0.00%)a 0/10(0.00%)a 

Values in a column not sharing a common letter are significantly (P<0.05) different.  
 
Table (4): The severity of reactions in different tissues according to histopathological alterations in 

sarafloxacin treated and E. coli challenged and non challenged groups of broiler chickens 

Organ Lesion 
Groups 

Challenged-
not treated 

Challenged-
treated 

Not challenged-
not treated 

Liver 
Congestion of portal veins and sinusoids +++ ++ _ 

Inflammatory cells infiltration in portal area ++ + _ 
Focal circumscribed inflammatory cells aggregation in parynchyma +++ _ _ 

Lungs 
 

Hyperplasia with polyps in the lining epithelium ++ _ _ 
Peribronchiolar focal leucocytic inflammatory cells aggregation +++ _ _ 

Oedema in the peribronchiolar tissues ++ _ _ 
Congestion and dilation of peribronchiolar blood capillaries ++ _ _ 

Heart 

Fibrino necrotic reaction with oedema and inflammatory cells in the pericardium ++++ _ _ 
Inflammatory cells infiltration in the mycordium ++++ _ _ 

Dilated and congested blood vessels in myocardium ++ + _ 
Oedema in myocardium ++ + _ 

++++= Very severe   +++= Severe     ++= Moderate     += Mild     -= Nil   
 

Groups 
Examined birds Cumulative 

mortality rate 
Mean gross lesion score 

Sacrificed Dead Pericarditis perihepatitis Airsaculitis 

Challenged-not treated 10 19 19/50 (38%) 2.420.21a 2.330.19 a 2.670.15 a 

Challenged-treated 10 5 5/50 (10%) 0.180.32 c 0.160.54 c 0.200.11 c 

Not challenged-not treated 10 0 0/50 (0.0%) 0 0 0 

L.S.D   1.51 1.43 1.17 
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Fig. (1). The liver of non E. coli infected or treated group showing normal histological structure of the hepatic cells 
(h), central veins (cv) and sinusoids (s).  H & E (X 80). 
Fig. (2). The lungs of non E. coli infected or treated group showing normal histological structure of the lobules (b). 

H & E (X 40). 
Fig. (3). The heart of non E. coli infected or treated group showing normal histological structure of the pericardium 

(p) and myocardium (m).  H & E (X 64). 
Fig. (4). The liver of E. coli infected group showing congestion and dilatation of portal vein (pv) and sinusoids (s) 

with inflammatory cells infiltration in the portal area (m) and focal aggregation in circumscribed  manner of 
hepatic parynchyma (c). H & E (X 64). 

Fig. (5). The lungs of E. coli infected group showing hyperplasia with polyps formation in the bronchiolar lining 
epithelium (h) with peribronchiolar focal leucocytic inflammatory cells aggregation (c), oedema (o) and 
dilated capillaries (arrow). H & E (X 40). 

Fig. (6). The heart of E. coli infected group showing fibrinonecrotic reaction (f) with oedema (o), inflammatory cells 
infiltration (m) and dilated blood capillaries (m) in the pericardium (p) as well as inflammatory cells 
infiltration in myocardium (my). H & E (X 64).  

Fig. (7). The liver of sarafloxacin treated and E. coli infected group showing dilated portal veins (pv) and sinusoids 
(s) with few inflammatory cells infiltration (m) in portal area. H & E (X 80). 

 Fig. (8). The lungs of sarafloxacin treated and E. coli infected group showing congestion of the blood vessels of the 
lobules (v). H & E (X 40). 

 Fig. (9). The heart of sarafloxacin treated and E. coli infected group showing myocardial oedema (my) with 
dilatation and congestion in blood vessels (v).  H & E (X 64).    
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