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ABSTRACT 
 

Aim: The study was carried out to evaluate the effect of routine administration of fluoroquinolones 
on performance, haematology, and serum biochemistry indices of Arbor Acre broiler chickens.  
Study Design: The experiment employed a completely randomized design; all data generated 
were subjected to analysis of variance, P=0.05. 
Place and Duration of Study: The study was carried out at the Teaching and Research Farm, 
University of Ibadan, Ibadan, Nigeria, between February and March, 2014. 
Methodology: One hundred and eighty unsexed one-day old Arbor Acres broiler chicks were used 
in a 48-day study. Broiler chicks were distributed into four experimental treatments viz; control, 
enrofloxacin, ciprofloxacin and norfloxacin. Birds were administered with 10 mg/kg body weight of 
the selected fluoroquinolones for 3 days on week 2, 4, and 6. On Day 39, 3 birds per treatment 
were randomly selected and blood collection was done through jugular puncture. Selected 
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haematological and serum biochemistry parameters were analyzed to determine the health status 
of the birds. Growth Performance of the experimental birds were evaluated on day 48. 
Results: Performance results of the experimental birds showed significant differences (P≤0.05) for 
daily weight gain, daily feed intake and feed conversion ratio. The group supplemented with 
ciprofloxacin had the best performance. Selected fluoroquinolones had no influence on 
haematological indices evaluated. Serum indices showed significant (P≤0.05) differences for 
Aspartate Amino Tranferase (AST) among the treatments. Control had the highest mean value for 
AST (85.32±5.12 I.U/L) compared to other treatments.  
Conclusion: The results obtained in this study indicated that routine administration of 
fluoroquinolones had effect on some performance and health status indices of Abor Acres chickens 
when compared with the control.  
 

 
Keywords: Ciprofloxacin; norfloxacin; performance; blood profile; broilers. 
 

1. INTRODUCTION 
 
Recently, broiler out-growers are pressurized to 
increase the growth rate, feed efficiency and size 
of breast muscle with the use of Antibiotics 
Growth Promoters (AGPs) [1,2]. Antibiotic growth 
promoter may destroys or inhibits bacteria when 
administered to broilers as prophylaxis [3]. 
Antimicrobial agents could be used and as feed 
additives as well as with drinking water for not 
only therapeutic but also prophylactic purposes 
[4]. Antibiotics promote growth by interacting with 
intestinal microbial population and stimulating 
feed intake [5]. Another important benefit of 
antibiotic growth promoters lies in their ability to 
control important zoonotic pathogens such as 
Salmonella spp., Campylobacter spp. and E. coli 
[6].   
 
One of the most commonly used groups of AGPs 
in Nigerian broiler industry is fluoroquinolone [7]. 
Fluoroquinolones are bactericidal agents, they 
are effective against Gram-negative organisms 
and some mycobacteria [8]. Introduction of the 
first fluorinated quinolone, norfloxacin lead to the 
development of other members of this group, 
such as enroflocacin and ciprofloxacin [9]. 
Ciprofloxacin has wide clinical applications, 
better safety profile and good in vitro 
effectiveness against resistant pathogenic 
organisms as compared to other classes of 
antibiotics [10].  
 

Fluoroquinolones are often recommended for 
respiratory tract infections, gastrointestinal tract 
infections and urinary tract infections caused by 
Campylobacter, E. coli, Haemophilus, 
Mycoplasma, Pasteurella and Salmonella 
species [11,12]. The routine administration of 
enrofloxacin, ciprofloxacin and norfloxacin to 
broilers during growth may lead to changes in 
blood profile.  The report on the effects of 

fluroquinones on growth performance and health 
status of Abor Acres broiler chickens is limited in 
Nigeria. The study was carried out to evaluate 
the effects of routine administration of 
fluoroquinolones on performance, haematology, 
and serum biochemistry indices of Arbor Acres 
broiler chickens.  
 

2. MATERIALS AND METHODS 
 
2.1 Location and Duration of the Study 
 
The study was carried out at the broiler unit of 
the Teaching and Research Farm, University of 
Ibadan, for a period of 48 days.  
 

2.2 Management of Birds and Experi-
mental Design 

 
A total of one hundred and eighty (180) one day 
old Arbor Acres broiler chicks procured from a 
commercial farm in Ibadan, Oyo State, were 
used for the study.  The birds were reared on 
deep litter in an open-sided poultry house. One 
hundred watt electric bulbs were used as source 
of heat and lighting. Feed and water were given 
ad-libitum. Medication, vaccinations and other 
routine management practices were given to 
birds according to recommendations. The chicks 
were distributed randomly into four experimental 
treatments viz; control, enrofloxacin, ciprofloxacin 
and norfloxacin respectively. Experimental 
treatment contained 45 birds, 3 Replicates per 
treatment and 15 birds per replicate. All birds 
were treated alike except from the type of 
antibiotics used. 

 
2.3 Administration of Antibiotics 
 
Birds were administered with the selected 
fluoroquinolones on week 2, 4, 6 for 3 days. The 
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treatments were for prevention purposes and 
administered at 1ml / 2 litres of drinking water for 
3 days (10 mg /kg body weight). Birds in the 
control group received water without antibiotics 
throughout the experiment. The treatments were 
used in a likely way that Nigerian broiler farmers 
administered it to their birds. However, 
withdrawal period of 10 days was observed, 
which was sufficient enough in reducing 
concentration of the drugs in blood and tissues 
below Maximum Residue Limits according to 
recommendations by drug manufacturers. 
 
Table 1. Gross composition of experimental 

diet (%) 

 
Ingredients  Starter 

1-21 d 
Finisher 
22-48 d 

Maize  57.00 61.00 
Soybean meal  32.00 29.00 
Fish meal  2.50 0.00 
Wheat offal  5.50 7.00 
DCP  2.00 2.00 
Salt  0.25 0.25 
DL-Methionine  0.20 0.20 
L-Lysine  0.05 0.05 
Broiler premix  0.25 0.25 
Mycofix  0.25 0.25 
Total 100.00 100.00 

Calculated Nutrients: Crude Protein: 22.79% and 
19.47%; Digestible Energy (kcal/kg): 3005 and 3229; 
Calcium (%) 0.95 and 1.02; Available Phosphorus%: 

0.45 and 0.50 for starter and finisher phases 
respectively 

 

2.4 Feed Intake 
      
The feed consumed was obtained by weighing 
the feed given per replicate and the leftover. 
Daily feed intake was calculated by the 
difference in feed intake and left over. Weekly 
records of feed consumption per bird were 
obtained for each replicate by dividing the total 
amount of feed consumed by the number of birds 
in each replicate. 
 

2.5 Body Weight and Weight Gain  

  
The chicks were weighed at the beginning of the 
trial and were subsequently weighed weekly 
throughout the experimental period. The weekly 
weight gain was obtained by subtracting the 
weight of the preceding week from that of the 
present. The value gave the weekly weight gain 
per chick and from this; the daily weight gain was 
calculated. 
 

Average daily body weight gain =  
 
Weekly weight gain × Number of birds in the group 
            7                                                        

2.6 Feed Conversion Ratio   
  
This was calculated as the ratio of feed 
consumed to the body weight change. 
 

FCR= Average Daily Feed Intake / Average 
Daily Body Weight Gain 

 
2.7 Mortality   
    
Death in each replicate was recorded against the 
replicate. 
 

2.8 Haematological Indices   
  
Twenty four hours after the last dosage (Day 39), 
3 birds per treatment were selected randomly 
and blood collection was done through jugular 
puncture into heparinized and non-heparinized 
bottle. The red blood cell (RBC) and white blood 
cell (WBC) counts were determined by 
haemocytometer method using Natt-Herrick 
solution. Haematocrit (Hct) or packed cell volume 
(PCV) and haemoglobin (Hb) values were 
measured by microhaematocrit and Sahli’s 
methods [13] respectively. The percentages of 
peripheral blood leukocyte were determined 
using blood smears stained by May Grunwald-
Giemsa stain [13]. Data were presented as mean 
± SE and were analysed statistically by ANOVA. 
Duncan multiple range test was used to test the 
significance of differences between the 
experimental groups (p≤0.05). 
 

2.9 Serum Biochemistry  
    
The blood was allowed to clot and the serum was 
separated immediately by centrifugation at 
930.7g for 10 minutes. Total protein was 
estimated by the biuret reaction [14]. Creatinine 
was determined by the Jaffe reaction method 
[15]. Serum concentration of cholesterol were 
determined using the procedure described by 
Kaneko [16]. Alanine transaminase (ALT), 
aspartate transaminase (AST) and alkaline   
phosphatase were determined calorimetrically 
using reagent kits (Randox Lab., Ltd., Co.  
Antrim, UK). Sodium oxalate fluoride was used 
for glucose preservation. The blood glucose was 
determined by enzymatic colorimetric test (GOD-
PAP method) Quimica Clinica Aplicada, S.A. Kit. 
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2.10 Statistical Analysis 
   
The experiment was arranged in a completely 
randomized design. Data collected were 
subjected to analysis of variance (ANOVA) using 
SAS v. 9.3 (2011) package [17]. Significant 
difference was set at 5%. The means were 
compared using Duncan multiple range test of 
the same software. 
 

3. RESULTS AND DISCUSSION 
 

3.1 Performance of the Experimental 
Birds 

  

Table 2 shows the effect of fluoroquinolones on 
the performance of Abor Acres broiler chicks 
over a period of 48 days. There was significant 
(P<0.05) difference in average daily feed intake, 
average daily gain and feed conversion ratio 
amongst the treatments. T4 had the best FCR 
(1.88) followed by T2 (1.90). The control was not 
significantly (P>0.05) different from T3 (2.06). T3 
(2508g) had the highest average weight gain.  
The control had the lowest mean value 
(43.45±0.72) for average daily gain when 
compared to other treatments.  
 
Performance results (Table 2) from the present 
study indicated that supplementing T2, T3, and 
T4 in water for Abor Acres broiler chicks had no 
effect on final body weight. These observations 
are in accordance with [18] who indicated that 
antibiotics are known to produce no significant 
improvement on growth performance under 
cleaner environment despite administration in 
low doses. The result from the study may be due 
to strict biosecurity measures followed during the 
experiment. Further, Sureshkumar et al. [19] 
documented that ciprofloxacin did not have any 
influence on body weight in healthy broilers and 
suggested that fluoroquinolones has influence in 
increasing body weight only in infection, not in 
healthy condition. Also it was reported by Ahmad 
et al. [20] that enrofloxacin administration 

through drinking water did not have any effect on 
mean body weights and feed conversion ratio. 
However, the best feed conversion ratio shown in 
T4 is in agreement with study of Tabidi et al. [21], 
which indicated that antibiotic group showed 
superior FCR compared with the control and 
probiotics used. Also, the significant effect of 
antibiotics observed on FCR in this study, were 
in agreement with the report of Mehdi et al. [22]. 
This may be due to the broad spectrum 
antibacterial effect of T4 and T2, leading to a 
more balanced micro flora population in gut, 
greater feed efficiency and improved FCR.  
 

3.2 Haematological Indices of the 
Experimental Birds Raised with 
Routine Administration of Fluoro-
quinolones 

 

Haematological constituents usually reflect the 
physiological responsiveness of the animal to its 
external or internal environments and thus serve 
as a veritable tool for monitoring animal health. 
The impact of fluoroquinolones on the 
haematological indices of Arbor Acres broilers is 
shown in Table 3. There were no significant 
(P≥0.05) differences in the parameters amongst 
the treatments. The PCV, Hb and WBC values in 
this study were similar to those reported by 
Ibrahim et al. [23] for 40 days old broilers treated 
with enrofloxacin at dose of 10 mg/kg body 
weight. The non-significant monocyte values in 
this study are higher than those reported by 
Talebi et al. [24] for Arbor Acres broilers. The 
haematologic profile observed in this study may 
be as a result of high correlation between age 
and haematological parameters contents of 
broiler strains as described by Talebi et al. [24] 
and indicate that blood profiles of chickens is 
affected by age. The result of haematological 
parameters shown in Table 3 indicated that the 
birds in all treatments were healthy and not 
severely influenced by the routine administration 
of fluoroquinolones. However, the non-significant 
increase in mean value for basophil in T1, T2 

  

Table 2. Performance of the experimental birds raised with routine administration of 
fluoroquinolones 

 

Parameters T1 T2 T3 T4 SEM 
Average Initial  Body weight (g) 48.00 47.00 50.00 46.00 1.16 
Average Final Body weight (g) 2135.00 2358.00 2508.00 2450.00 13.14 
Average Weight gain(g)   2087.00 2311.00 2458.00 2404.00 9.63 
Average Daily Feed Intake(g) 89.42b 91.38b 105.83a 94.08b 1.65 
Average Daily Gain(g) 43.45

b 
48.14

b 
51.21

a 
50.08

b 
0.72 

Feed  Conversion Ratio 2.06a 1.90b 2.06a 1.88b 0.08 
a-c

 Means along the same row with similar superscripts are not significant (P>0.05). T1= Control; T2= 
Enrofloxacin; T3= Ciprofloxacin; T4=Norfloxacin 
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Table 3. Haematological indices of the experimental birds raised with routine administration of 
fluoroquinolones 

 
Parameter T1 T2 T3 T4 SEM 
PCV (%) 22.00 26.00 23.67 28.67 1.16 
RBC(10

6
ul) 3.64 3.68 3.45 3.43 0.06 

WBC(103ul) 19.23 19.13 18.28 19.38 0.35 
Hb  7.33 8.67 7.90 9.57 0.39 
Heterophil (%) 68.23 71.05 70.85 67.95 1.98 
Lymphocyte (%) 67.33 70.67 69.67 66.67 1.94 
Monocyte (%) 1.67 2.33 2.67 3.33 0.36 
Eosinophils (%) 3.00 3.33 3.33 2.67 0.43 
Basophils (%) 0.33 0.67 0.00 0.67 0.19 
Platelet (%) 120.67 130.00 138.00 136.33 5.17 

T1= Control; T2= Enrofloxacin; T3= Ciprofloxacin; T4=Norfloxacin 
SEM = Standard error of means 

 
Table 4. Serum biochemical indices of the experimental birds raised with routine 

administration of fluoroquinolones 
 

Parameter T1 T2 T3 T4 SEM 
TP(g/dl) 3.31 3.05 3.19 3.29 0.11 
ALB(g/dl) 1.90 1.80 1.93 2.04 0.10 
GLU(mg/dl) 149.42 186.70 193.89 184.52 10.71 
CHOL(g/dl) 85.55 100.57 85.10 95.79 3.82 
HDL(g/dl) 38.23 46.68 48.27 41.63 2.06 
LDL(g/dl) 45.73 48.50 47.13 54.14 2.75 
AST(I.U/L) 85.32a 56.25b 52.46b 49.28b 5.12 
ALT(I.U/L) 4.16 3.57 4.11 5.71 0.52 

Means along the same row with similar superscripts are not significant (P≥0.05) different. T1= Control; T2= 
Enrofloxacin; T3= Ciprofloxacin; T4=Norfloxacin; GLU=Glucose; AST= Aspartate amino transferase; HDL= high 

density lipoprotein; ALB= albumin; CHOL= Cholesterol; LDL=Low density Lipoprotein; TP= Total protein 
 

and T4 treated birds may indicate infection and 
inflammation. Basophils play a role in both 
parasitic infections and allergies. However, it is 
usually found in the peripheral blood of a healthy 
broiler chicken within the range of 0.0% to 2.0%. 
Birds in T3 had 0.0% basophil, which indicates 
non-significant levels of infection and may be as 
a result of broad spectrum antimicrobial activities 
of T4.  Heterophil and Lymphocyte value are 
considered as sensitive haematological 
indicators of stress response among chickens’ 
populations [25] and as a general biomarker 
relevant to immune function [26] in poultry. The 
non-significant lymphocyte values in this study 
were similar to those reported by Kim et al. [27] 
and may be indicative of heat stress during the 
day and exposure to yellow light from 100 watt 
bulbs used as heat source at night. 
 

3.3 Serum Analysis of the Experimental 
Birds Raised with Routine Adminis-
tration of Fluoroquinolones 

  

The impact of fluoroquinolones on the serum 
parameters of Arbor Acres broiler chicks is 

shown in Table 3. Serum biochemical indices are 
used as indicators to conditions that cannot be 
readily noticed by performance indices [28]. The 
Aspartate Amino Transferase (AST) level of the 
treated groups were significantly (P≤0.05) 
different from the control (T1). This may indicate 
that selected fluoroquinolones used prevented 
liver damage and loss of liver enzyme to the 
peripheral blood. This view was supported by 
Fernández et al. [29] who stated that antibiotic 
prophylaxis effectively prevents not only the 
development of bacterial infections but also 
further decompensation (variceal bleeding, 
hepatorenal syndrome) and improves survival. 
There were no significant differences in all other 
parameters taken. Reported AST value in this 
study is lower than those reported by Agbafor et 
al. [30], who concluded that use of 
fluoroquinolones in broiler production may lead to 
elevated AST and ALT levels. Also, mean values 
for TP, ALB, GLU, CHOL, HDL LDL and ALT in 
this study were lower and not consistent for a 38 
days old broiler chicken; higher values were 
reported by Haque et al. [31] on day 35. 
Hepatotoxicity is indicated by the rising activities 
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of the enzymes AST and ALT as a result of the 
malfunction of the sites of their production [31]. 
However, the result from this study were lower 
but within range of a physiologically normal 
broiler chicken. Decreased levels of these 
enzymes may be expressed as less liver and 
skeletal muscle damage of fluoroquinolone used. 
It may also be as a result of the routine mode of 
drug application employed during the study. 
 

4. CONCLUSION 
 

The study showed that routine administration of 
fluoroquinolones does not have negative 
influence on the hematological and serum 
biochemistry parameters of treated broiler 
chickens.  Broiler chickens raised under strict 
biosecurity conditions may have body weight 
gain not significantly different from those treated 
with antibiotics growth promoters after 48 days 
rearing period. However, there is need to further 
investigate the effects of selected 
fluoroquinolones used in this study blood serum 
parameters.  
 

ETHICAL APPROVAL 
 

Author hereby declares that principle of 
laboratory animal care (NIH publication no. 85-
23. Revised 1985) were followed, as well as 
specific national laws where applicable. 
 

COMPETING INTERESTS 
 

Author has declared that no competing interests 
exist. 
 

REFERENCES 
 

1. Petracci M,  Cavani C. Muscle growth and 
poultry meat quality issues: Review. 
Nutrients. 2012;4:1–12. 

2. Shirzad Aski H, Tabatabaei M, Khoshbakht 
R, Raeisi M. Occurrence and antimicrobial 
resistance of emergent Arcobacter spp. 
isolated from cattle and sheep in Iran. 
Comparative Immunology Microbiology 
Infectious Diseases. 2016;37-40. 

3. Hao H, Cheng G, Iqbal Z, Ai, X, Hussain H, 
Huang L. Benefits and risks of 
antimicrobial use in food-producing 
animals. Frontiers in Microbiology. 2014;5: 
87–97. 
Available:https://doi.org/10.3389/fmicb.201
4.00288  

4. Fabrega A, Sanchez-Cespedes J, Soto S, 
Vila J. Quinolone resistance in the food 

chain. International Journal of Antimicrobial 
Agents. 2008;31(4):307–315. 
Available:https://doi.org/10.1016/j.ijantimic
ag.2007.12.010  

5. Dibner JJ, Richards JD. Antibiotic growth 
promoters in agriculture: History and mode 
of action. Poultry Science. 2005;84(4): 
634–643. 
Available:https://doi.org/10.1093/ps/84.4.6
34  

6. Engberg RM, Hedemann MS, Leser TD, 
Jensen BB. Effect of zinc bacitracin and 
salinomycin on intestinal microflora and 
performance of broilers. Poultry Science. 
2000;79(9):1311–1319.  
Available:https://doi.org/10.1093/ps/79.9.1
311  

7. Omotoso AB, Omojola AB. Screening of 
fluoroquinolone residues in imported and 
locally produced broiler chicken meat in 
Ibadan, Nigeria. International Journal of 
Health, Animal Science and Food Safety. 
2014;2:25–34. 

8. Johnson JL, Hadad DJ, Boom WH, Daley 
CL, Peloquin CA, Eisenach KD,  Dietze R. 
Early and extended early bactericidal 
activity of levofloxacin, gatifloxacin and 
moxifloxacin in pulmonary tuberculosis. 
The International Journal of Tuberculosis 
and Lung Disease. 2006;10(6):605-612. 

9. Asif M, Siddiqui AA, Husain A. Quinolone 
derivatives as antitubercular drugs. 
Medicinal Chemistry Research. 2013; 
22(3):1029-1042. 

10. Herrlin K, Segerdahl M, Gustafsson LL, 
Kalso E. Methadone, ciprofloxacin, and 
adverse drug reactions. The Lancet. 2000; 
356(9247):2069-2070. 

11. Paterson DL, Mulazimoglu L, Casellas JM, 
Ko WC, Goossens H, Von Gottberg A, 
Victor LY. Epidemiology of ciprofloxacin 
resistance and its relationship to extended-
spectrum β-lactamase production in 
Klebsiella pneumoniae isolates causing 
bacteremia. Clinical Infectious Diseases. 
2000;30(3):473-478. 

12. Mishra SK, Agrawal DA. Concise manual 
of pathogenic microbiology. John Wiley 
and Sons; 2012. 

13. Konuk T. Practical physiology. Veterinary 
Journal of Ankara University. 1981;39(2): 
27-34. 

14. Peters T, Biamonte GT, Doumas BT. 
Protein (total protein) in serum, urine and 
cerebrospinal fluid. In: Selected Methods in 
Clinical Chemistry. American Association 



 
 
 
 

Faleye; AJRAVS, 3(1): 1-7, 2019; Article no.AJRAVS.43991 
 
 

 
7 
 

of   Clinical Chemistry, Washington D. C., 
USA. 1982;9. 

15. Seaton AA, Ali A. Serum creatinine 
estimation. Medical Laboratory Science. 
1984;41:327-336. 

16. Kaneko JJ. Clinical biochemistry of 
domestic animals. Academic Press Inc. 
London; 1989. 

17. SAS. Statistical Analysis Systems 
proprietary software release. SAS Institute 
Inc., Cary NC; 2011. 

18. Roura E, Homedes J, Klasing KC. 
Prevention of immunologic stress 
contributes to the growth permitting ability 
of dietary antibiotics in chicks. Journal of 
Nutrition. 1992;122:2383-2390. 

19. Sureshkumar V, Saratchandra G, Ramesh 
J. Effect of enrofloxacin on zootechnical 
performance, behaviour and immunohisto-
pathological response in broiler chicken, 
Veterinary World. 2013;6(6):337-342.  
DOI: 10.5455 

20. Ahmad M, Abbas W, Muneer MA, Hussain 
I. Hanif A. Immunomodulatory effects of 
flumequine and enrofloxacin on newcastle 
disease virus vaccinated broiler chicks. 
Pakistan Journal of Life and Social 
Sciences. 2007;5:24-29. 

21. Tabidi MH, Mukhtar AM, Hassan IM. 
Effects of probiotic and antibiotic on 
performance and growth attributes of 
broiler chicks. Global Journal of Medicinal 
Plant Research. 2013;1(1):136-142.  

22. Mehdi T, Majid T, Sayed AT. Effect of 
probiotic and prebiotic as antibiotic growth 
promoter substitutions on productive and 
carcass traits of broiler chicks. 
International Conference on Food 
Engineering and Biotechnology. 2011;9(1): 
IACSIT Press, Singapoore. 

23. Ibrahim IG, Atmaca N, Kanici A, Yarsan E. 
Evaluation of effects of enrofloxacin on  
some haematological parameters in 
broilers. Atatürk Üniversitesi Veteriner 
Bilimieri Dergisi. 2011;6(2):97-100. 

24. Talebi A, Asri-Rezaei S, Rozeh-Chai R, 
Sahraei R. Comparative studies on 
haematological    values of broiler strains 

(Ross, Cobb, Arbor-acres and Arian). 
International Journal of Poultry Science. 
2005;4:573-579. 

25. Graczyk S, Pliszczak-Krol A, Kotonski B, 
Wilczek J, Chmielak Z. Examinations of 
haematological and metabolic changes 
mechanisms of acute stress in turkeys. 
Electronic Journal of Polish Agricultural 
University. 2003;6:1-10. 

26. Shaniko S. Physiological responses of 
laying hens to the alternative housing 
systems. International Journal of Poultry 
Science. 2003;2:357-360. 

27. Kim MJ, Parvin R, Mushtaq MM, Hwangbo 
J, Kim, JH, Na JC, Kim DW, Kang HK, Kim 
CD, Cho KO, Yang CB, Choi HC. Growth 
performance and hematological traits of 
broiler chickens reared under assorted 
monochromatic light sources. Poultry 
Science. 2013;92(6):1461-6.  
DOI: 10.3382/ps.2012-02945 

28. Ehebha TE, Eguaoje AS. Haematological 
and serum biochemical indices of broiler 
chickens fed varying dietary levels of 
sundried cassava (Manihot esculenta) peal 
meal supplemented with enzyme 
(MAXIGRAIN). Asian Journal of Research 
in Animal and Veterinary Sciences. 2018; 
1(4):1-9. 

29. Fernández J, Tandon P, Mensa J, 
Garcia‐Tsao G. Antibiotic prophylaxis in 
cirrhosis: Good and bad.  Hepatology - 
Wiley Online Library; 2016. 
Available:https://doi.org/10.1002/hep. 
28330 

30. Agbafor KN, Offor CE, Obiudu IK. 
Hepatobilliary toxicity of ciprofloxacin (an 
antibiotic) in albino rats. IOSR Journal of 
Dental and Medical Sciences. 2015;14(10): 
29–34.  

31. Haque I, Ahmad N, Miah MA. Comparative 
analysis of body weight and serum 
biochemistry in broilers supplemented with 
some selected probiotics and antibiotic 
growth promoters. Journal of Advanced 
Veterinary Animal Research. 2017;4(3): 
288-294. 

_________________________________________________________________________________ 
© 2019 Faleye; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

 
 

 
 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sdiarticle3.com/review-history/43991 


