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Abstract 

 

The disposition kinetic of tilmicosin (25mg/kg) was studied following oral administration alone, pretreated with amprolium (240 ppm), 

pretreated with diclazuril (2.5 ppm) and pretreated with toltrazuril (25 ppm) in broiler chickens. The serum tilmicosin concentrations 

were determined by microbiological assay technique using Bacillus subtilis (ATCC 6633) as the test organism. Following oral admin-

istration of tilmicosin, the disposition curve was best described by two-compartment open model. The maximum serum concentration 

(Cmax) was 1.90 ± 0.11, 1.27 ± 0.13, 1.50 ± 0.14 and 1.41 ± 0.11µg/ml for tilmicosin alone and in the presence of amprolium, diclazuril 

and toltrazuril, respectively. The elimination half-life (T0.5 (el)) was significantly decreased (5.28 ± 0.30, 5.88 ± 0.33, 6.03 ± 0.25 h, re-

spectively) in amprolium, diclazuril and toltrazuril pretreated broiler chicken compared to tilmicosin alone (7.30 ± 0.41 h). The outcomes 

illustrated a significant decrease in the interval between doses in amprolium, diclazuril and toltrazuril pretreated broiler chicken com-

pared to tilmicosin alone. Amprolium diclazuril and toltrazuril, resulted in a significance decrease in AUC (12.02 ± 1.14, 15.50 ± 1.26 

and 14.56 ± 1.46 µg.h.ml-1, respectively) compared to tilmicosin alone (21.98±1.83 µg.h.ml-1). It is concluded that the administration of 

amprolium, diclazuril and toltrazuril before tilmicosin would altered its pharmacokinetic profile in broiler chicken. 
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1. Introduction 

The attendant utilization of more than one drug is possible in the 

field of veterinary prescription exceptionally the poultry farm, for 

example the accompanying utilizing of anticoccidial, antibiotics, 

and growth promoters, at the same time to overcome diseases 

(Jones and Ricke 2003). The accompanying utilization of various 

medications with each other may result in drug-drug interactions. 

Drug-drug interactions may prompt changes in the concentrations 

of drug in the body, which may exaggerate or impair the proposed 

viability of the antibiotics utilized for treatment of bacterial dis-

eases. 

The macrolide is a group of compounds which comparable in the 

structure, the vast majority of which are gotten from numerous 

types of Streptomyces soil-borne bacteria (Scott et al. 1996). Mac-

rolides are effective against Gram-positive bacteria, such as Strep-

tococcus spp. what's more, Staphylococcus spp., Mycoplasma spp, 

however are marginally successful against Gram-negative living 

beings (Botsolou and Fletouris 2001). Tilmicosin is a bacteriostat-

ic macrolide antibiotic got from tylosin for veterinary use only. It 

is predominantly viable against Mycoplasma spp., Pasteurella spp., 

and many Gram-positive bacteria with viability against anaerobic 

bacteria and some Gram-negative respiratory bacteria such as 

Pasteurella multocida and Mannheimia haemolytica (Prescott 

2000). In poultry farm, tilmicosin utilized for respiratory tract 

contaminations treatment which caused by Mycoplasma synoviae, 

Mycoplasma gallisepticum, Pasteurella multocida and Ornithobac-

terium rhinotracheale (Kempf et al. 1997; Abu-Basha et al. 2007). 

Amprolium is a thiamine analogue, which is broadly utilized as a 

part of coccidiosis in poultry and rabbit's farms (McDougald and 

Reid 1997). It may interact with any administered drugs, as it is 

normally added as a food added substance to poultry rations. 

Toltrazuril is a triazinetrione derivative. It is expected for the 

avoidance and treatment of coccidiosis in chickens and turkeys 

(Vertommen et al. 1990). Diclazuril chemically, 2-(4-

Chlorophenyl)-2- [2, 6-dichloro-4-(3, 5-dioxo-1, 2, 4-triazin-2-yl) 

phenyl] acetonitrile, is a potent anticoccidial drug. The utilizing of 

diclazuril is broadly as a part of most animal varieties including 

chickens, turkeys, cattle, and pigs for treatment and counteractive 

action of coccidiosis (Taylor et al. 2003). 

The point of this study is to examine the impact of amprolium, 

diclazuril and toltrazuril pretreatment on the pharmacokinetics of 

tilmicosin following a single oral administration in broiler chick-

ens. 

2. Materials and methods 

2.1. Drug 

Tilmicosin was obtained as an oral solution under trade name 

(Tilmosol 25%) ® from Arab Company for Medical Products 

(ARABCOMED). Each 100 ml contains tilmicosin phosphate 28 

gm equivalent to tilmicosin base 25 gm. 

Amprolium was obtained as water soluble powder under trade 

name (Amprolium 20%) ® from Adwia company. 

Diclazuril was obtained as oral solution under trade name (Diclo-

sol) ® from Pharma-Swede Egypt company. 

Toltrazuril was obtained as oral solution under trade name (Prima-

cox 2.5%) ® from Primavet company. 
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2.2. Birds 

Twenty-four clearly solid Hubbard broiler chickens of both gen-

ders weighing from 1100-1450 g were utilized as a part of this 

examination. Chickens were acquired from a private poultry farm, 

then housed in hygienic floor system and were sustained on ad-

justed antimicrobial free ration. Water was offered not obligatory. 

Prior to the begin of investigations, chickens were watched for 2 

weeks to ensure that their bodies are free from any anti-bacterial 

substances. The investigation was performed as per the rules set 

by the Ethical Committee of El-Sadat city University, Egypt. 

2.3. Experimental design 

Four principle groups of 6 chickens each were utilized. Birds of 

the 1st group were left as control group while those in the 2nd, 3rd 

and 4th groups were pretreated with amprolium (240 ppm) for 5 

consecutive days, diclazuril (2.5 ppm) for 2 consecutive days and 

toltrazuril (25 ppm) for 2 consecutive days, respectively. After the 

last dose by 2 hours (to ensure that amprolium, diclazuril and 

toltrazuril reach its maximum serum concentration), each chicken 

in all groups was orally administered 25mg/kg BW of tilmicosin. 

Blood samples were collected from the right wing vein of each 

bird at 10, 20 and 30 minutes and 1, 2, 4, 6, 8, 12 and 24 hours. 

All blood samples were collected in sterilized centrifuged tubes 

and allowed to clot. Serum was separated by centrifugation at 

3000 r.p.m for 10 minutes. Sera were kept frozen until assayed. 

2.4. Drug bioassay 

Tilmicosin in blood samples was assayed using microbiological 

method of antibiotic using Bacillus subtilis (ATCC 6633) as a test 

organism (Arret et al. 1971). Standard curves were constructed 

using antibacterial free serum collected from chicken and phos-

phate buffer. Six wells, 8mmin diameter, were cut at equal dis-

tances in standard Petri dishes containing 25mL seeded agar. The 

wells were filled with 100 𝜇L of either the test samples tilmicosin 

standards. The plates were kept at room temperature for 2 h before 

being incubated at 37∘C for 18 h. Zones of inhibition were meas-

ured using micrometers, and tilmicosin concentrations in the test 

samples were calculated from the standard curve. 

The standard curve in chicken serum was linear over the range of 

0.097 to 25 µg/ml and the value of correlation coefficient (r) was 

0.78. The limit of quantification was 0.097 µg/ml. Protein binding 

of tilmicosin was estimated according to (Craig and Suh 1991). 

This method was based on the diffusion of free antibiotic into the 

agar medium. To estimate the protein binding of tilmicosin, the 

drug was dissolved in phosphate buffer and antibiotic free chick-

en’s serum at different concentrations. This estimation was based 

on the facts that free unbound part of tilmicosin only capable to 

diffuse through agar. The differences in the diameters of the inhi-

bition zones between the solutions of the drug in the phosphate 

buffer and serum samples were then calculated according to the 

following equation: 

Protein binding % =  

Zone of inhibition in buffer - Zone of inhibition in serum / Zone of 

inhibition in buffer x 100 

2.5. Pharmacokinetic analysis 

Serum concentrations of tilmicosin for each individual chicken 

after oral administrations were subjected to a compartmental in-

vestigation utilizing a nonlinear least-squares regression analysis 

with the assistance of a computerized curve-stripping program (R 

Strip; Micromath Scientific Software, Salt Lake City, UT, USA). 

For PO data, the appropriate pharmacokinetic model was con-

trolled by visual examination of individual concentration-time 

curves and by application of Akaike’s Information Criterion (AIC) 

Yamaoka et al. 1978. The pharmacokinetic parameters were re-

ported as mean ± SD. Information acquired all through the study 

were investigated utilizing Students t-test (Snedecor and Cochran 

1976) .  

3. Results 

In the present study, all chickens were clearly sound amid the time 

of investigation and all medications were well tolerated. The se-

rum tilmicosin concentrations following its oral administration 

alone, pretreated with amprolium, pretreated with diclazuril and 

pretreated with toltrazuril ware incorporated in figure (1). The 

semi logarithmic serum concentration-time curve of tilmicosin in 

broilers, after oral administration of 25 mg/kg b.wt showed that 

the drug complied with a two-compartment open model. 
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Fig. 1: Semi-Logarithmic Graph Depicting the Time Course of Tilmicosin In Broilers after A Single Oral Administration of 25 Mg/Kg.B.Wt. Alone, 

Pretreated with Amprolium Orally at A Dose Rate of 240 Ppm, Pretreated with Diclaazuril Orally at A Dose Rate Of 2.5ppm and Pretreated with Toltraz-

uril Orally at A Dose Rate of 25ppm. (N=6). 

 

Tilmicosin was firstly identified in serum 15 minutes following its 

oral administration. The mean top serum level (1.90±0.11µg/ml) 

was accomplished at time (Tmax) 2.13 ± 0.19 h post administration. 

The tilmicosin was still identified above MIC up to 24 h after 

administration alone or pretreated with amprolium, diclazuril and 

toltrazuril. No tilmicosin could be detected thereafter. The ac-

quired information revealed that the serum tilmicosin concentra-

tions was decreased significantly at various time intervals in 

amprolium, diclazuril and toltrazuril pretreated broiler chickens 

compared to values recorded in tilmicosin alone. 
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The pharmacokinetic parameters of tilmicosin taking after its oral 

administration alone, pretreated with amprolium, pretreated with 

diclazuril and pretreated with toltrazuril were recorded in table (1). 

The acquired results demonstrated that the in vitro protein binding 

tendency of tilmicosin to broiler chicken serum protein was 14.79 

± 1.18 %. This finding showed that the drug is somewhat bound to 

serum protein. 

 

 

Table 1: Mean pharmacokinetic parameters of tilmicosin in broilers after a single oral administration of 25 mg/kg.b.wt. Alone, pretreated 

with amprolium orally at a dose rate of 240 ppm, pretreated with diclaazuril orally at a dose rate of 2.5 ppm and pretreated with toltrazur-

il orally at a dose rate of 25 ppm. (n=6). 

PARAMETER UNIT TIMICOSIN ALONE 
TIMICOSIN + 

AMPROLIUM 

TIMICOSIN + DI-

CLAZURIL 

TIMICOSIN + 

TOLTRAZURIL 

Kab h-1 1.35±0.11 1.11±0.12 1.12±0.14 1.25±0.09 
T0.5 (ab) h 0.51±0.07 0.62±0.05 0.61±0.06 0.55±0.06 

Kel h-1 0.095±0.01 0.13±0.02 0.12±0.02 0.11±0.01 

T0.5 (el) h 7.30±0.41 5.28±0.30** 5.88±0.33* 6.03±0.25* 
Cmax µg.ml-1 1.90±0.11 1.27±0.13** 1.50±0.14* 1.41±0.11* 

Tmax h 2.13±0.19 2.30±0.23 2.33±0.25 2.20±0.15 

AUC µg.h.ml-1 21.98±1.83 12.02±1.14*** 15.50±1.26* 14.56±1.46** 

MRT h 8.39±0.78 7.32±0.51 7.73±0.62 7.75±0.43 

IBD h 28.01± 3.23 19.48±1.67* 20.36±3.54 21.19±2.61 

*P<0.05 ** P<0.01 *** P<0.001 

Kab: First-order absorption rate constant; T0.5 (ab): Absorption half-life; Kel: First-order elimination rate constant; T0.5 (el): Elimination half-life; Cmax: Maxi-
mum serum concentration; Tmax: Time to peak serum concentration; AUC (0-inf): Area under serum concentration-time curve; MRT: Mean residence time; 

IBD: Interval between doses 

 

4. Discussion 

After intravenous administration of tilmicosin in broiler chicken, 

cardiovascular toxicity and deaths have been mentioned by (Main 

et al. 1996; Papich and Riviere 2001). For this reason, I cannot 

calculate the bioavailability of tilmicosin in my study. 

Following oral administration of tilmicosin in broiler chicken (25 

mg/kg), the outcomes demonstrated that serum tilmicosin fixation 

versus time complied with a two-compartments open model which 

show the presence of two stages (circulation and disposal) stages. 

This outcome is like the outcome recorded for tilmicosin in swine 

(Shen et al. 2005). The maximum serum concentration of 

tilmicosin after oral administration was 1.90 ± 0.11μg/ml. This 

finding was coordinating with that recorded for tilmicosin in 

chicken 2.09 ± 0.37 μg/ml (Abu-Basha et al. 2007), while this 

quality was higher than reported in swine 1.19 ± 0.30 μg/ml (Shen 

et al. 2005). On the other hand, time to peak serum concentration 

was 2.13±0.19 h. This outcome was near that recorded for tylosin 

in chicken2.36 ± 0.42 h (Abu-Basha et al. 2012). While it was 

shorter than the result recorded for tilmicosin in chicken 3.99 ± 

0.84 h (Abu-Basha et al. 2007). In this study, the calculated AUC 

(0-24) was observed to be 21.98 ± 1.83 µg.h.ml-1. The got result is 

like that recorded for tilmicosin in chicken 21.82 ± 3.14 µg.h.ml-1 

(Abu-Basha et al. 2007) and for tylosin in broiler chicken 18.60 ± 

1.50 µg.h.ml-1 (Soliman and Sedek 2016). In any case, the Area 

under serum concentration-time curve reported in this study is 

higher than rates reported in pig 9.68 ± 0.91 µg.h.ml-1 (Dimitrova 

et al. 2011). Such contrasts are regular and habitually identified 

with interspecies variety, examine strategies utilized, age, breed 

and wellbeing status of the creature, and the plan of the medica-

tion utilized (Haddad et al. 1985). 

The elimination half-life (t0.5el) was 7.30 ± 0.41 h. These outcomes 

are reliable with those recorded for tylosin in broiler chickens 

(Soliman and Sedek 2016). However, it was longer than the out-

come recorded for tylosin in chickens (Abu-Basha et al. 2012). 

These varieties may be credited to species contrasts, solid status 

and the measurement controlled for every situation. 

One of the points of this study was to figure out whether there is a 

pharmacokinetic connection amongst tilmicosin and three anticoc-

cidial in broiler chickens. Taking after oral administration, the 

mean serum concentrations of tilmicosin were significantly lower 

in amprolium, diclazuril and toltrazuril pretreated broiler chicken 

contrasted with tilmicosin alone. Comparative discoveries were 

already reported for amprolium and toltrazuril with levofloxacin in 

broilers (El-Banna et al. 2013). Additionally, this outcome was in 

concurring with that recorded for amprolium with amoxicillin in 

broiler chicken and for amprolium with lincomycin in broiler 

chicken (El-Sayed et al. 2014 and El-Sayed et al. 2015), respec-

tively. 

 

The significance diminishes in Cmax of tilmicosin when pretreated 

with amprolium, diclazuril or toltrazuril in broilers could be clari-

fied on the premise of the impact of amprolium, diclazuril and 

toltrazuril on microsomal catalysts of liver. In this appreciation, 

comparative perception was beforehand reported by Abo El-

Sooud (2003) on co-administration of enrofloxacin with albend-

azole in goats. Both albendazole and toltrazuril are profoundly 

metabolized to sulphone in liver (Brander et al. 1991), a phenom-

enon which could clarify the plausible comparability of both med-

ications in impelling CYP 450 catalysts in creatures and flying 

creatures and hence the quick digestion system and lower Cmax of 

tilmicosin. Pretreatment of chickens with toltrazuril two days be-

fore tilmicosin administration is sufficient time to prompt liver 

microsomal CYP 450 proteins, in spite of the fact that Abo El-

Sooud (2003) found that a single dose of albendazole was ade-

quate to affect such induction in goats. Moreover, this result was 

in agreeing with that recorded by (Atef et al. 2010) who found that 

goats pre-treated with rafoxanide or albendazole demonstrated a 

significant decline in serum florfenicol level when contrasted with 

non-anthelmintic treated goats. 

Amprolium, diclazuril and toltrazuril brought about a significance 

diminish in the elimination half-life and the area under serum 

concentration-time curve contrasted with tilmicosin alone. Com-

parative discoveries were already reported for amprolium and 

toltrazuril with levofloxacin in broilers (El-Banna et al. 2013). 

This result was in agreeing with that recorded for diclazuril with 

tylosin in broiler chicken (Atef et al. 2009). The interval between 

doses demonstrated lower values in amprolium, diclazuril and 

toltrazuril pretreated broiler chicken appeared differently in rela-

tion to tilmicosin alone. Similar disclosures were at that point 

reported for amprolium and toltrazuril with levofloxacin in broil-

ers (El-Banna et al. 2013). 

5. Conclusion 

It is reasoned that administration of amprolium, diclazuril and 

toltrazuril before tilmicosin in broiler chickens would altered its 

kinetic profiles of oral tilmicosin. Therefore, under this condition, 

the dose of tilmicosin administration by oral route needs to be 

deliberately balanced. 
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