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ABASTRACT 

 
Aim of this study to investigate effect of  colistin  and or tylosin  in presence or absence of prebiotics on 

liver and kidney function.  A total number of 320, 1- day old broiler chicks were divided into 8 equal groups ,40 
chicks in each.  Tylosin  and colistin  were used 3 times at the 1

st
 5, 2

nd
 from days 10-15 and 3

rd
 from days 20-25 of 

age while lysozyme was used start from day 5 till day 25 of age.  Blood samples collected from each group for liver 
and kidney function test together with liver and kidney tissue samples for histopathological examination at 15 
and 30 days of life. Results of liver function The recorded  liver function test at  the 30

th
 day of life the lowest 

serum Glutamate pyruvate transaminase (GPT) was   2.22±0.67  in lysozyme   , followed by 2.50±0.84 ,   2.67±0.82  
and    3.33±0.82 in groups given lysosyme with colistin, tylosin and Tylosin -colistin ; respectively. Groups given 
drugs only  tylosin, colistin, tylosin[ and Tylosin -colistin showed   3.95±0.88, 4.00±2.28 and  4.10±1.27; 
respectively.  Nearly Same battern was seen in both of serum albumin and creatinine levels. Results of 
histopathology proved that groups given lyszyme showed milder liver and kidney lesions than those given drugs 
only. Birds given combined drugs show more sever lesions than those given separate  drug. Tylosin exert more 
adverse effective on liver, while colistin showed to be more adverse effect on kidney.  Administration of lysosime 
improve the adverse effect of drug on tested tissue sections. It could be concluded that birds given combined 
drugs show more sever lesions than those given separate drug. Tylosin was more effective on liver, while colistin 
showed to be more effect on kidney.  Administration of  lysozyme improve the adverse effect of drug on tested 
tissue sections. Therefore, we advice to administer the used drugs in the recommended dose with prebiotic to get 
better results. 
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INTRODUCTION 
 

Antibiotic is a compound or substance that kills or inhabit bacterial growth. Antibiotics are broadly 
classified based on their structure, mechanism of action and or range of mechanism of action, in which most of 
them work on arresting bacterial growth and finally their death1 [1]. Massive use of medications in poultry 
industry is crucial which could affect vital organs specially under continues exposure during short period of 
time, one of those widely used in Egyptian market was antibiotics such as tylosin and colistin. Tylosin is used 
extensively in therapeutic treatment of infectious disease such as Mycoplasma galisepticum the causative 
agent of chronic respiratory disease in poultry [2] and clostridial disease infection [3] while Colistin sulfate is a 
chemical that is very effective in treating bacterial infections, especially those caused by multiple-drug 
resistant gram-negative bacteria [4].Colistin sulphate was used in treatment of enteric bacterial disease [5] and 
is effective in control of E.coli that is main complicating bacteria in complicated chronic respiratory disease 
CCRD [6]. 
 

Unfortunately hazard use of this antibiotics either due to miss diagnosis or continues exposure due to 
bacterial challenge together with bad biosecurity could affect vital organs such as liver and kidneys as it was 
found that colistin antibiotic extensive use could affect liver and kidneys seriously causing elevation of  
creatinine which is a marker of kidney function and its health [7], moreover other reported nephrotoxicity of 
Polymyxins that resulting in acute tubular kidney necrosis [8] other researchers found that parenteral use of 
colistin results in elevation of liver and kidneys parameters in growing broilers [9].  
 

While tylosin  antibiotic extensive prolonged  use in higher dose results in  slightly manifested and 
fully reversible dystrophic changes in the liver and kidneys together with a rise of urea level and activity of 
blood transaminases as well as to moderate destructive changes in the liver and kidneys [10]. Moreover 
hazard use of antibiotics include antibiotic resistant- pathogens together with antibiotic residues  in poultry 
which directly  affecting human health [11] and [12] on the other hand prebiotics such as lysozyme is now 
extensively used in poultry industries due to its beneficial effects, as Lysozyme is widely used in modern 
poultry production as antibiotic alternative [13] , also it was found that lysozyme dietary supplementation 
resulting in increase plasma antioxidant activities of enzymes together with total antioxidant capacity [14], 
other researcher reported that lysozymes inclusion in poultry ration resulting in enhancing immunoglobulin A 
(IgA) secretion, macrophage activation [15]. The possible adverse effect of antibiotics on liver and kidneys 
functions were followed by testing liver and kidneys serum biomarkers such as Glutamate oxido transaminase 
(GOT), Glutamate pyruvate transaminase (GPT), acid phosphatase (ACPase), alkaline phosphatase (ALKPase), 
total protein and  albumin [16]. 
 

 Our study was designated in order to study the effect of regular used antibiotic medication ( tylosin 
and or colistin) in poultry production on biochemical parameter in broiler sera represented by liver and kidney 
function test in presence or absence of lysozyme as a  prebiotic. 

 
MATERIAL AND METHODS 

 
Experimental Chicks:  
 

A total number of 320 broilers Cobb chicks were divided into 8 equal groups; 40 chicks in each.  The 
used chicken groups were kept in clean disinfected pins and given open ration and water. 

 
Ration 
 

Commercial starter and grower broiler chicken ration were given till 21 and 32 days of age, 
respectively. The used commercial balanced ration based on yellow corn or soyabean that met the National 
Research Council (NRC) (1984) broiler chicken requirements. The starter ration contained crude protein-not 
less than 21%, crude fat-not less than 2.94%, crude fibers-not less than 2.35%, metabolizing energy-not less 
than 3054 Kcal/kg ration and used for the first 3 weeks of age. The grower ration contained crude protein-
not less than 17.15%, crude fat-not less than 2.5%, metabolizing energy-not less than 3020 Kcal/kg ration 
and used for the remaining of the experimental period. The ration contained coccidiostate (Semiduramicin) 
while no antibiotics were added to it  
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Prebiotic: 
 
Lysozyme10%: produced by Nanchang lifeng Industry and Trading Co.,Ltd., Batch no. 20131030 , exp. date : 
October 2016 . Dosage 0.5 gm/L drinking water. 
 
Antibiotics: 
 

* Colistin sulphate 6 MIU: each gm contains 6000.000 IU  colistin  sulphate. Lot No. 150415 . Jordan Vet. and 
Agr. Med. Ind. Co – Amman – Jordan. 

* Tylox® : tylosin  water soluble powder 100gm  - Lot. No. 150118. Jordan Vet. and Agr. Med. Ind. Co – 
Amman – Jordan. 

 
Vaccination program: 
 

Live vaccines applied Hitchner  B1 against  Newcastle disease (ND) at 5  days of age by eye drops 
instillation methods while  against Infectious Broncheitis (IB) disease using live H 120 strain at one day old by 
coarse spray and against Infectious Bursal Disease (IBD) using live intermediate plus strain (Bursine plus®) at 14 
days of age by eye drops instillation while inactivated vaccine against Avian Influenza (AI-ND) disease  CEVA® at  7 
days old of age through s.c route at the back of the neck. 
 
Serum samples: 
 

Blood samples for serum collection for liver and kidney function test were collected weekly. Serum was 
stored at -20°C until used. 
 
Histopathological Studies:    
 

Tissue specimens from liver and Kidney of experimental birds of each group chicks were fixed in 10% 
neutral formalin solution and the specimens were routinely processed in paraffin embedding method ,sectioned 
and stained with Haematoxylin and Eosin (H&E) for light microscopic examination according to [17]. 
 
Liver and Kidney function test: 
 

Kits used for estimation of liver and kidney function test were obtained as commercial. 
 

- Serum aspartate aminotransferase ALT  Glutamic pyruvic transaminase (GPT) kits produced by Diasys 
Co.; used according to [18]. 

- Creatinine kits produced by Diasys Co.: Determination of serum creatinine as described by [19].  
- Serum albumin measurements were done in a semiautomatic analyzer (TP Analyzer Plus; 

Thermoplate - China), using commercial kits (Labtest Diagnóstica S.A.- Lagoa Santa - MG - Brazil). All 
tests were carried out in duplicates. 

 
Experimental design: 
 

A total number of 320 one day old broiler chicks divided into 8 equal groups ,40 chicks in each.  
Groups 2, 4, 5 and 7 treated with tylosin , group 3,4,6 and 8 treated with colistin  sulphate , groups 5 - 8 
received lysozyme   while   Birds of groups 1 were kept as negative control. Tylosin  and colistin  were used 
three times 1

st
 from day 1 till day 5 of age , 2

nd
 from days 10-15 of age and 3

rd
 from days 20-25 of age while 

lysozyme was used start from day 5 till day 25 of age.  Blood samples collected from each group for kidney 
(creatinine and albumin) and liver function (GPT) test at day 15

th
  and 30

th
  of age   together with liver and 

kidney samples for  histopathological examination for each group at start, during and by the end of the 
experiment. Results of chicken's liver and kidneys function are shown in tables (2 and 3) as well as figures (1, 2 
and 3).    
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RESULT AND DISCUSSION 
 

Antibiotics are widely used in developing countries including Egyptian poultry field but with no 
restrictions and could be used in higher than recommended dose and for excessive periods of time regardless 
withdrawal periods for antibiotics residues control in broiler meat or egg from laying hens, that’s causing 
toxicity in poultry and public health importance in human beings.   
 

The recorded  liver function test (Table 2) at  the 30
th

 day of life the lowest serum GPT was 2.00 
control negative (gr 1) followed by 2.22±0.67 in lysozyme  (gr 8)  , followed by 2.50±0.84 in   (gr 6) received 
colistin- lysozyme, followed by 2.67±0.82 in tylosin-lysozyme (gr 5) , followed by group (7) received Tylosin-
colistin - lysozyme which was 3.33±0.82,followed by group (2) received tylosin  which was 3.95±0.88, followed 
by 4.00±2.28 in group (3) received colistin, and finally the highest was group (4) received tylosin-colistin  which 
was 4.10±1.27.    Result of  serum albumin level revealed that the lowest was group (7) received tylosin-colistin 
- lysozyme which was 1.65±0.35, followed by group (8) which received lysozyme  which was 1.70±0.22, and   
1.70±0.40 in control negative group (1), followed by group (6) which received colistin - lysozyme which was 
1.80±0.18, then group (5) which received tylosin -lysozyme which was 1.83±0.28,  followed by group (2) which 
received tylosin  which was 1.85±0.12, followed by 2.68±0.67 in colistin group (3) , then finally group (4) 
received tylosin -colistin  which showing highest serum albumin level which was 2.78±0.25.  
 

Serum  creatinine levels (Table 3) showing that the lowest was group (7) received tylosin -colistin - 
lysozyme which was 0.18±0.01 followed by group (1) control negative group which was 0.20±0.02, followed by 
group (8) received lysozyme which was 0.21±0.06, followed by group (6) received  colistin - lysozyme which 
0.21±0.08, followed by group (5) received tylosin-lysozyme which was 0.22±0.06, followed by group (2) 
received tylosin which was 0.23±0.03, followed by group (4) received tylosin -colistin  which was 0.44±0.09 and 
finally the highest was group (3) received colistin which was 0.48± 0.07. 

 
Table 1: Chicken groups and used drugs and or prebiotic.  

 

Type of treatment Group  

Control -ve 1 

Tylosin 2 

colistin 3 

tylosin+ colistin  4 

tylosin+ lysozyme 5 

colistin + lysosime 6 

tylosin+ colistin + lysosime 7 

lysosime 8 

 
Table 2: Liver function test in chicken  group received antibiotic and/or prebiotic at 

  serum samples collected at 15 and 30 days of age. 
 

Albumin  GPT Sampl
e  at 
days 
of age  

Treatmen
t 

Group 
Numb

er Mean ± SD Range Mean ± SD Range 

 1.6-1.8  
3.5- 
3.7 

- 
 Norma

l value 

1.55  0.37 1.17- 2.32 2.00   0.00 2 15  Control 
negative 

1 
1.70  0.40 1.18- 2.12 2.00   0.00 2 30 

1.70  0.28 1.28- 2.69 2.95  0.00 2-4 15  
Tylosin 2 

1.84  0.12 1.30- 2.26 3.95  0.88 2- 5 30 

2.50  0.23 2.38- 2.90 4.20   4.38 2- 12 15  
Colitin 3 

2.68  0.67 1.88- 3.56 4.00  2.28 2- 7 30 

2.04  0.35 1.69- 2.51 3.5    0.55 3-4 15  Tylosin-
Colitin 

4 
2.78  0.25 2.49- 3.13 4.10  1.27 2- 5 30 
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2.18  0.19 1.87- 2.43 2.00  0.00 2 15  Tylosin-
lysozyme 

5 
1.85  0.28 1.74- 2.85 2.67  0.82 2- 4 30 

1.92  0.15 1.51- 2.33 2.5   0.55 2- 3 15  Colitin -
lysozyme 

6 

 1.80  0.18 1.49- 2.21 2.50  0.84 2-4 30 

1.61  0.23 1.15-2.13 2.00  0.14 2 15  Tylosin-
Colitin- 

lysozyme 
7 

1.65  0.35 1.17- 2.10 3.33   0.82 2- 4 30 

1.72  0.26 1.19-2.35 2.17   0.41 2- 3 15  
lysozyme 8 

1.70  0.22 1.18- 2.29 2.22   0.67 2- 3 30 

 
Table 3: Kidney function test in chicken  group received antibiotic and/or prebiotic at  serum samples 

collected at 15 and 30 days of age. 
 

CREATININE 
Sample  
at days 
of age 

Treatment 
Group 

Number 

Mean ± SD Range 

 

 Normal 
value  0.10 - 0.2 

0.16   0.08 0.04 -0.27 15  Control 
negative 

1 
0.20   0.02 0.19 - 0.24 30 

0.18  0.03 0.11- 0.24 15  
Tylosin 2 

0.23  0.03 0.19 - 0.26 30 

0.28   0.14 0.12- 0.38 15  
Colistin 3 

0.48  0.07 0.41 - 0.58 30 

0.35   0.13 0.19 - 0.50 15  Tylosin-
Colistin 

4 
0.44  0.09 0.36 - 0.60 30 

0.22   0.02 0.21 - 0.24 15  Tylosin-
Lysozyme 

5 
0.22    0.06 0.23 - 0.41 30 

0.20 0.01 0.18-0.20 15  Colistin- 
Lysozyme 

6 
0.21  0.08 0.09 - 0.27 30 

0.16  0.05 0.08 - 0.21 15  Tylosin-
Colistin- 

Lysozyme 
7 

0.18  0.01 0.11 - 0.20 30 

0.20   0.07 0.14 - 0.31 15  
Lysozyme 8 

0.21  0.06 0.16 - 0.30 30 

 
Results of both kidney and liver function tests revealed that control group was within normal value 

and lysozyme has the lowest serum biochemical test values compared with control group and within normal 
value while those received antibiotic colistin  showing highest serum biochemical test  level over normal value 
when compared with control group  moreover results showing that lysozyme dilute harmful effect induced by 
used antibiotics when compared with using those antibiotic alone, this results was matched with results found 
by [20] who stated that prebioyic (betaine) exert antifibrotic effect on liver induced by chemical toxicity 
together with inhibition of lipid peroxidation, hepatic inflammation cytokine and transforming growth factor - 
β1 expression levels, moreover results found by [13] who ensure prebioyic (betaine)  antioxidant activity on 
vital organs due to its effect on metabolism of sulpher containing amino acid by increasing of S-
adenosylmemethionine (SAM) and methionine through enhancing methionine -omocysteine cycle together 
with methyl group donor activity , this results in improves vital organ function such as liver, kidney and  brain. 
Also better lysozyme serum biochemical parameter maybe due to it improves plasma antioxidant activities of 
enzymes together with total antioxidant capacity antioxidant action [14] , also antibacterial effect of lysozymes 
together with its action on toxins produced by pathogenic bacteria (Clostridum spp.) maybe a cause of  
protection of vital organs from bad effect of both pathogenic bacteria [21] and its toxins [22]. increase in liver 
function test in group received tylosin  may be caused by excessive use of this antibiotic under our experiment 
condition for 15 days divided in three intervals, as tylosin  antibiotics metabolized by cytochrome P450-3A pass 
way in liver [23] which considered overload on hepatocytes due to use of tylosin  for three successive times 
five days intervals within short period of time. The increased liver function test may resulted from high tissue 
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concentration of tylosin due its high volume of distribution to tissues (liver, kidneys lung) [24]and [25] and 
prolonged half-life 5.78 hours [26] and [27] which indicates prolonged persistence of tylosin in liver and kidney 
tissues for at least 5 days after stop of medicationand increase the load on tissues and probability of tissue 
damage  [28] and [29] Increase in liver and kidney serum biochemical parameters in groups received colistin   
may be due that known nephrotoxicity [7] , other researchers found that use of colistin sulphate resulting in 
decrease total protein due to hematuria and proteinuria [8] , moreover other reported elevated albumin level 
in colistin  treated broiler chickens [30] ,other researchers stated that parenteral use of colistin results in 
elevation of liver and kidneys parameters in growing broilers [9], on the other hand  it was noticed that liver, 
lung, kidney, and thigh muscle after oral administration of colistin sulphate contains limited residues [31] 
however the continues use of this antibiotic in broiler flocks within short period of time will increase tissue 
residues resulting in harmful adverse effect. In the other side [16] reported that a clear decrease was seen in 
the total protein, ALT activities in the roosters which received overdose antibiotic for long duration, which may 
indicate a chronic effect of both dose and duration on liver functions. Also ALKPase was evidently one fold 
higher in case of group received over dose than the one treated with normal dose as well as an increase in the 
ALT was clear seen in normal dose and duration. 
 

Concerning liver histopathological findings it was found that control negative (gr 1)  showed no 
detectable pathological changes within all observation periods compared with treated groups.   Group  8 
received lysozymes showing unclear to mild pathological changes. Liver: Birds received tyrosin  and colistin  (gr 
4) at 15 days of age liver sections showed, dilated portal vein with focal lymphoid cells aggregation in the 
hepatic parenchyma (Fig1).  While, at 30 days showed; focal inflammatory cells infiltrations in the hepatic 
parenchyma was seen (Fig 2).  Degeneration in the hepatocytes with congested central vein and sinusoids was 
detected at both 30 days (Fig 3) in  group (3) received colistin.  Focal necrosis with inflammatory cells 
infiltration were seen (Fig 4) at both 15 days in gr (7) while, at 30 days, hyperplasia of bile duct with massive 
number of inflammatory cells infiltrations in the portal area and dilated portal vein (Fig5). While groups 
received either tylosin-lysozymes (gr 5) or colistin – lysozyme (gr  6) showing mild congestion of portal vein. 

 

 
 

H&E stained liver sections chicken of chicken given antibiotics and or prebiotic showing : 
 

Fig 1: Liver of chicken showing dilated portal vein with focal lymphoid cells aggregation in the hepatic 
parenchyma. 
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Fig 2: Liver of chicken focal inflammatory cells infiltrations in the hepatic parenchyma. 
 

Fig 3: Liver of chicken showing  lymphoid cells aggregation . 
 

Fig 4: Liver of chicken showing focal necrosis with inflammatory cells infiltration 
 

Fig 5: Liver of chicken showing hyperplasia in bile duct with massive number of inflammatory cells 
infiltration in the portal area . 

 
Our results revealed that lysozymes was not harmfull on liver by the end of the experiments , on the 

other hand tylosin excessive use within short period of time has an adverse effect on liver tissue this maybe 
due to its metabolism through  liver [23] which is more prominent pathological changes when compared with 
colistin   which show sort of hepatotoxicity [9] , on the other hand  use of betaine dilute harmful effect induced 
by both antibiotics due to tissue protective effect, antifibrotic effect on liver , inhibition of lipid peroxidation 
together with inhibition of  hepatic inflammation cytokine[20], also other researchers reported that betaine 
exert antioxidant activity on vital organs function including liver [22]. While lysozymes improves plasma 
antioxidant activities [14] together with improvement of  bacterial toxins that causing hepatotoxicity [21]. 
 

Kidney: Tylosin  and colistin   (group  5)  showed lesions at 15 days, as congestion in the blood vessels 
and focal renal hemorrhage (Fig 6).  While. Focal lymphoid cells aggregations in between the renal tubules and 
glomulrai (Fig 7) was seen  at 30 days.  
 

Tylosin    (group  2)  at 15 days, focal Inflammatory cells infiltrations in between the renal tubules and 
glomulrai (Fig 8),   Congestion of blood vessels with focal extravasations of the blood vessels in between the 
renal tubules (Fig 9) at 30 days.  Moreover, Colistin  group 3 at 15 days, Proliferation and swelling in the 
endothelial cells lining the glomerular tuft of the glomeruli (Fig 10), focal mononuclear leucocytes 
inflammatory cells aggregations with congestion in the blood vessels and degeneration in the epithelial cells 
lining the renal tubules (Fig 11) at 30 days. Negative group showed apparent normal kidney tissues while those 
given lyszyme showed milder lesions than those given drugs only. The histopathological changes in liver due to 
the damaging effect of antibiotics specially when used in high concentration and /or prolonged administration, 
as recorded by [28]; [32] and  [29]. 

 

 
 

H&E stained kidney sections chicken of chicken given antibiotics and or prebiotic showing : 
 

Fig 6: chicken Kidney showing focal inflammatory cells infiltration in between the tubules and 
glomueruli. 



ISSN: 0975-8585 
 

March–April  2017  RJPBCS  8(2)       Page No. 2031 

 
 Fig 7: chicken Kidney showing Focal lymphoid cells aggregations in between the renal tubules and 

glomulrai. 
 

Fig 8: Kidney of chicken showing focal lymphoid cells aggregation in between the tubules and glomeruli. 
 

Fig 9: Kidney of chicken Sever congestion of the blood vessels and focal renal hemorrhage. 
 

Fig 10: Kidney of chicken showing focal inflammatory cells aggregation  between the degenerated 
tubules. 

 
Fig 11: Kidney of chicken showing proliferation and swelling in the endothelial cells lining the glomerular 

tuft. 
 

Results of histopathology proved that groups given lyszyme showed milder liver and kidney lesions than 
those given drugs only. birds given combined drugs show more sever lesions than those given separate  drug. 
Tylosin was more effective on liver, while colistin showed to be more effect on kidney.  Administration of 
lysosime improve the adverse effect of drug on tested tissue sections. 
 

It could be concluded that inspit of  antibacterial effect of antibiotics on pathogenic microorganism, 
excessive use under our field conditions resulting in hepatic and kidney effect, birds given combined drugs 
show more sever lesions than those given separate  drug. Tylosin was more effective on liver, while colistin 
showed to be more effect on kidney.  Administration of lysosime improve the adverse effect of drug on tested 
tissue sections. Therefore, we advice to administer the used drugs in the recomended dose with prebiotic to 
get more better results. 
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