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Abstract 
The study evaluated the effects of prolonged prophylactic use of common antimicrobial agents on enterobacteria 
and haematology of broiler chickens. Fifty chicks were randomly assigned to 3 different experimental groups 
comprising a control (T1) group given only vitastress as chemotherapeutic agent while T2 and T3 had neo-
terramycin (neomycin and oxytetracycline) and terramycin antigen 77 and vitastress (oxytetracycline and 
antistress) as antimicrobial agents respectively over a period of 8 weeks. Faecal and blood samples were 
collected before and after treatments from each experimental unit. Blood and MacConkey agar were used for 
isolation of bacteria from the faecal samples. All isolates were identified by standard biochemical procedures. 
Blood samples were subjected to Hb concentration, PCV and ESR assays. The results showed that Escherichia 
coli, Klebsiella spp., Proteus spp. and Enterococcus faecalis were enterobacteria present before treatment. 
Escherichia coli persisted in all the treatment groups. Klebsiella  and Enterococcus  species persisted in T2, 
while Proteus species persisted in T3. The study also showed that prolonged use of these antimicrobial agents 
did not affect the haematology of birds. However, due to the resistance to these antimicrobial agents exhibited by 
these bacteria, the use of these antimicrobials in poultry production is not recommended 
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1. Introduction 
The development and profitability of any commercial poultry farm is totally dependent on the health of the entire 
birds. Health, when ignored can bring about high mortality on the farm which reduces the economic value. 
Antimicrobials are used in food animals to treat or prevent disease and also to promote growth. Data on such 
uses of antimicrobials in animals, including dosing schedules, contraindications, and withdrawal times have been 
provided by many researchers (McEwen & Fedorka-Cray 2002).  
Therapeutic treatment is commonly administered to animals that are sick. But in food animal production, 
treatment of entire groups by medicating feed or water is more efficient especially in poultry. Prophylaxis is used 
during high-risk periods for infectious diseases. Shortly after the introduction of the therapeutic use of 
antibiotics, the growth-promoting effect of these products in chickens was discovered by feeding fermentation 
offal from the chlortetracycline production of Streptomyces aureofaciencs (Jukes & Williams 1953; Butaye et al. 
2003). Butaye et al. (2003) reported that these antibiotics improved feed conversion and animal growth and 
reduced morbidity and mortality due to clinical and subclinical diseases. Ewing & Cole (1994) and Butaye et al. 
(2003) estimated the average growth improvement to be between 4 and 8%, and feed utilization was improved 
by 2 to 5%. 
However, the mechanisms of growth promotion are not exactly known. Butaye et al. (2003) cited the following 4 
hypotheses by Feighner & Dashkevicz (1987) to explain their action: (i) nutrients may be protected against 
bacterial destruction; (ii) absorption of nutrients may improve because of a thinning of the small intestinal 
barrier; (iii) the antibiotics may decrease the production of toxins by intestinal bacteria; and (iv) there may be a 
reduction in the incidence of subclinical intestinal infections. 
The effects of antimicrobials on enteropathogens have been documented by many researchers.  Treatment of 
animals with antimicrobials that are active against enteropathogens such as Salmonella can reduce faecal 
shedding (McEwen & Fedorka-Cray 2002). 
Conversely, there are reports that treatment with these antimicrobials may increase pathogen loads in the food 
chain by selecting for resistant nontarget pathogens with increased fitness, thus increasing the likelihood that 
animals will be infected with resistant pathogens having altered duration of infection (Holcomb 1997; McEwen 
& Fedorka-Cray 2002; van den Bogaard et al. 2001). 
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The effects of antimicrobials on intestinal microbiota have been reported by many researchers. Bambermycin 
reduces the number of Clostridium perfringens in the intestines (Butaye et al. 2003), while no influence was 
noted on the counts of enterococci, coliforms, and lactobacilli in the faeces of broilers (Brenes et al. 1989). The 
additions of virginiamycin and avilamycin to feed reduce the number of C. perfringens in the intestines of 
chickens (van den Bogaard et al. 1997; Elwinger et al. 1998). 
Khan & Zafar (2005) reported that most workers who studied the avian blood found a great degree of variation 
and considered it to be normal. According to Elagib & Ahmed (2011), haematological parameters in birds have 
been shown to be influenced by various factors such as age, sex, season and nutrition. 
Despite the obvious consequences of the use of antimicrobials, they are indiscriminately used in poultry in 
Benue State, Nigeria. Also previous studies on the haematology of chicken did not consider the effects of 
antimicrobial agents on haematological parameters. This study was therefore carried out to evaluate the effect of 
prolonged prophylactic use of common antimicrobial agents on enterobacteria and haematology of broiler 
chickens. 
2. Materials and Methods 
2.1 Experimental animal 
Fifty day-old broiler chicks obtained from a local hatchery were used for the study. On arrival, they were 
distributed at random to three equal groups, which were randomly assigned into three different experimental 
units which had been cleaned and disinfected previously. The first week was used to acclimatize the chicks in 
their new environment and thus no treatment was given and no parameter was taken. The birds were brooded in 
the poultry house of the Animal Production farm, Akperan Orshi College of Agriculture, Yandev. The brooding 
lasted for 5 weeks after which the brooding pens were converted to broiler finisher units. 
2.2 Experimental units and collection of sample 
 After acclimatization at the second week, faecal samples were taken from each experimental unit. Blood 
samples were collected from the wing vein of birds using 3 ml disposable syringe (23 gauge) and immediately 
transferred into sterile containers containing anticoagulant (EDTA). The various treatments were then 
administered as follows: 
T1: Treatment 1 = Vitastress – (control group) 
T2: Treatment 2 = Neo-terramycin (neomycin + oxytetracycline) 
T3: Treatment 3 = Terramycin antigen 77 and vitastress (oxytetracycline and antistress) 
These were all Pfizer products. The treatment lasted for 8 weeks, at the end of which blood and faecal samples 
were collected again for laboratory analyses. 
2.3 Sample analysis 
Faecal samples from individual birds in each treatment group were pulled together and directly plated out in 
duplicate on blood and MacConkey agar. The inoculated plates were aerobically incubated at 37°C for 24 hours. 
After incubation, the resultant colonies were subsequently streak-purified on nutrient agar and stock cultured on 
nutrient agar slants for further study. All isolates were identified by standard biochemical procedures as 
described by Barrow & Feithan (1993). 
Blood samples collected before and after treatments were subjected to the following assays as described by 
Schalm et al. (1975): 
Haemoglobin (Hb) concentration  
Packed cell volume (PCV) 
Erythrocyte sedimentation rate (ESR) 
 
3. Results 
Enterobacteria isolated from the different experimental units before treatments were administered were 
Escherichia coli, Klebsiella spp., Proteus spp. and Enterococcus faecalis. Bacteria isolated from the different 
groups after prolonged antimicrobial treatment are shown on Table 1. Three out of the 4 bacterial genera were 
re-isolated post-treatment in T2 while in T3 two were re-isolated. 
Table 1: Enterobacteria isolated following prolonged antimicrobial treatments 
Treatment  E. coli Klebsiella spp. Proteus spp. Enterococcus faecalis 

T1 + + + + 
T2 + + - + 
T3 + - + - 
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The average blood parameters recorded for each experimental unit before treatments were given were Hb 
concentration 5.2g/100ml, PCV 30% and ESR 3 mm/hr. after prolonged antimicrobial treatments, the following 
parameters were obtained as shown in Table 2. 
 
Table 2: Blood parameters after prolonged antimicrobial treatments 
Treatment Hb (g/100ml) PCV (%) ESR (mm/hr) 
T1 
T2 
T3 

5.2 
5.5 
5.1 

30 
31 
29 

3 
1 
2 

 
4. Discussion and Conclusion 
The results of this study highlight the effect of commonly used antimicrobial agents that are routinely used in 
brooding in poultry farms in Benue State. The combination of neomycin and terramycin eliminated only Proteus 
spp. from T2, while the combination terramycin (antimicrobial) and vitastress (anti-stress) eliminated both 
Klebsiell spp. and Enterococcus faecalis from T3. Oxytetracycline and neomycin act by inhibition of protein 
synthesis via blocking of 30S ribosomal activity (Quinn & Markey 2003). Similar results on enterococci were 
reported by Barnes et al. (1978) and Torres et al. (1985) where bactracin was included in the animal feed.  
Kaukas et al. (1988) reported that the effect was mainly on Enterococcus faecalis organisms. Escherichia coli 
was resistant to both antimicrobials in T2 and T3. This finding was not surprising because many researchers 
have reported resistance patterns of faecal E. coli isolates from poultry. Chah & Nweze (2001) reported high 
resistance rates of E. coli in poultry in Nsukka, Nigeria. Karyuki et al. (1997) recorded different resistance 
patterns and multidrug resistance with E. coli from poultry in Kenya.  
Mean haematological values observed in different treatment groups in the present study were similar. Values 
recorded for the two antimicrobial treatment groups were not significantly different from the control group. It 
was shown in this study that prolonged antimicrobial treatment of birds does not cause any significant 
haematological changes. 
Though working on different factors (treatments), the haematological values reported by Durotoye et al. (2000), 
Khan & Zafar (2005), and Elagib & Ahmed (2011) in their studies were far much higher than the values 
observed in this present study. Durotoye et al. (2000) documented haematological values ranging from 32.25 – 
34.22% (PCV) and 11.1 – 11.33g/dl (Hb). Values ranging from 8.45 – 10.23g/dl (Hb) and 5.01 – 27.25 mm/hr 
(ESR) were reported by Khan & Zafar (2005) in broiler chicken. Elagib & Ahmed (2011) documented 
haematological values ranging 39.95 – 44.40% (PCV) and 17.35 – 18.70g/dl (Hb). 
Many reports have shown a great degree of variation for haematological parameters of birds, and it was 
concluded that these parameters vary among species, breed, sex and the nutrition supplied to the birds (Sturkie 
1965; Khan & Zafar 2005). 
In conclusion, the resistance exhibited by the bacterial organisms to the antimicrobial agents used in this study is 
worrisome. Thus the use of these antimicrobials in poultry production is not recommended. However, prolonged 
use of these agents does not affect the haematology of birds. 
 
 
 
References 
Barnes, E.M., Mead, G.C., Impey, C.S. & Adams, B.W. (1978), “The effect of dietary bacitracin on the 
incidence of Streptococcus faecalis subspecies  liquefaciens and related streptococci in the intestines of young 
chickens”, British Poultry Science 19, 713 – 723. 
Butaye, P., Devriese, L.A. & Haesebrouck, F. (2003), “Antimicrobial growth promoters used in animal feed: 
effects of less well known antibiotics on gram-positive bacteria”, Clinical Microbiology Reviews 16(2), 175 – 
188. 
Durotoye, L.A., Fadairo, M.O. & Avwemorue, A.K. (2000), “Diurnal variation in blood parameters in the 
chicken in the hot tropical climate”, African Journal of Biomedical Research 3, 143 – 147. 
Elagib, H.A.A. & Ahmed, A.D.A. (2011), “Comparative study on haematological values of blood of indigenous 
chickens in Sudan”, Asian Journal of Poultry Science 5(1), 41 – 45. 
Elwinger, K., Berndtson, E., Engström, B., Fossum, O.& Waldenstedt, L. (1998), “Effect of antibiotic growth 
ptomoters and anticoccidials on growth of Clostridium perfringens in the caeca and on performance of broiler 
chickens”, Acta Veterinaria Scandinavica 39, 433 – 441. 

http://www.iiste.org/


Food Science and Quality Management                                                                                                                                             www.iiste.org 
ISSN 2224-6088 (Paper)  ISSN 2225-0557 (Online) 
Vol.19, 2013 
 
 

54 
 

Feighner, S.D. & Dashkevicz, M.P. (1987), “Subtherapeutic levels of antibiotics in poultry feeds and their 
effects on weight gain, feed efficiency, and bacterial cholyltaurine hydrolase activity”, Applied and 
Environmental Microbiology 53(2), 331 – 336. 
Kariuki, S., Gilks, C.F., Kimari, J., Muyodi, J., Waiyaki, P. & Hart, C.A. (1997), “Plasmid diversity of multi-
drug-resistant Escherichia coli isolated from children with diarrhea in a poultry-farming area in Kenya”, Annals 
of Tropical Medicine and Parasitology 91, 87 – 94. 
Kaukas, A., Hinton, M. & Linton, A. H. (1988), “The effect of growth-promoting antibiotics on the faecal 
enterococci of healthy young chickens”, Journal of Applied Bacteriology 64, 57 – 64. 
Khan, T.A. & Zafar, F. (2005), “Haematological study in response to varying doses of estrogen in broiler 
chicken”, International Journal of Poultry Science 4(10), 748 – 751. 
McEwen, S.A. & Fedorka-Cray, P.J. (2002), “Antimicrobial use and resistance in animals”, Clinical Infectious 
Diseases 34(3), 93 – 106. 
Schalm, O.W., Jain, N.C. & Carroll, E.J. (1975), “Veterinary haematology”, 3rd edn. Philadelphia, Lea and 
Febiger, 66 – 78. 
Sturkie, P.D. (1965), “Avian physiology” (2nd edition), Comstock publishing association, Cornel University, 
Press. N.Y. 
Torres, J.S., Narvaez, L.B., Oliveros, A.V. & Gonzalez, E.A. (1985), “Efectode la bacitracina zinc sobre el 
crecimiento y microflora intestinales de pollos de engorda”, Veterinaria Mexico 16, 257 – 260. 
van den Bogaard, A.E., London, N., Driessen, C. & Stobberingh, E.E. (2001), “Antibiotic resistance of faecal 
Escherichia coli in poultry, poultry farmers and poultry slaughters”, Journal of Antimicrobial Chemotherapy 47, 
763 – 771. 
van den Bogaard, A.E., Mertens, P. London, N.H. & Stobberingh, E.E. (1997), “High prevalence of colonization 
with vancomycin- and pristinamycin-resistant enterococci in healthy humans and pigs in the Netherlands: is the 
addition of antibiotics in animal feeds to blame?”, Journal of Antimicrobial Chemotherapy 40, 454 – 456.  
 

http://www.iiste.org/


This academic article was published by The International Institute for Science, 

Technology and Education (IISTE).  The IISTE is a pioneer in the Open Access 

Publishing service based in the U.S. and Europe.  The aim of the institute is 

Accelerating Global Knowledge Sharing. 

 

More information about the publisher can be found in the IISTE’s homepage:  

http://www.iiste.org 

 

CALL FOR JOURNAL PAPERS 

The IISTE is currently hosting more than 30 peer-reviewed academic journals and 

collaborating with academic institutions around the world.  There’s no deadline for 

submission.  Prospective authors of IISTE journals can find the submission 

instruction on the following page: http://www.iiste.org/journals/   The IISTE 

editorial team promises to the review and publish all the qualified submissions in a 

fast manner. All the journals articles are available online to the readers all over the 

world without financial, legal, or technical barriers other than those inseparable from 

gaining access to the internet itself. Printed version of the journals is also available 

upon request of readers and authors.  

MORE RESOURCES 

Book publication information: http://www.iiste.org/book/ 

Recent conferences:  http://www.iiste.org/conference/ 

IISTE Knowledge Sharing Partners 

EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open 

Archives Harvester, Bielefeld Academic Search Engine, Elektronische 

Zeitschriftenbibliothek EZB, Open J-Gate, OCLC WorldCat, Universe Digtial 

Library , NewJour, Google Scholar 

 

 


