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Summary 
This study was aimed to investigate any possible neurotoxic signs and teratogenic anomalies that 

may result from pre incubation dipping of fertile eggs in Enrofloxacin concentrations as a 

preventive measurement against omphalitis. E. Coli sensitivity against Enrofloxacin was examined 

in a dose dependent manner by using 2, 4, 6, 8, and 10 µg/ml. Forty two non-infected newly 

hatched chicks at age of 5-7 days were divided into six groups of seven chicks each, subjected to 

behavioral tests namely; Open Field Test and Tonic Immobility Test. For Open Field Test results 

showed that the lowest latency period was recorded significantly in chicks whose eggs dipped in 

10µg/ml of Enrofloxacin (6±0.78 sec.) in comparison to control group (32.43±1.52 sec.) while the 

highest latency period was recorded insignificantly in chicks whose eggs dipped in 2µg/ of 

Enrofloxacin (29±1.61 sec.). The highest number of lines crossed by both feet was recorded 

significantly in chicks whose eggs dipped in 10µg/ml of Enrofloxacin (31.43 ±2.7) in comparison to 

control group (12.43 ±1.02) while the lowest number of lines crossed by both feet was recorded 

insignificantly in chicks whose eggs dipped in 2µg/ml of Enrofloxacin (14 ±1.87). The highest 

number of jumps was recorded significantly in chicks whose eggs dipped in 10µg/ml of 

Enrofloxacin (8.85 ±0.3) in comparison to control group (1.14 ±1.0) while the lowest number of 

jumps was recorded insignificantly in chicks whose eggs dipped in 2µg/ml of Enrofloxacin (2 

±0.17). The highest number of defecation times was recorded significantly in chicks whose eggs 

dipped in 10µg/ml of Enrofloxacin (1.6 ±0.23) in comparison to control group (0.86 ±0.26) while 

the number of defecation times were insignificant in the rest of groups. Both of call and backing 

times in all groups were insignificant in comparing with control group.  Results for Tonic 

Immobility Test showed that shortest time needed by the chick to upright itself and stand unaided 

was recorded significantly in chicks whose eggs dipped in 10µg/ml of Enrofloxacin (1 sec. ±0.1) in 

comparing with control group (2 sec. ±0.11) while the longest time needed by the chick to upright 

itself and stand unaided was recorded insignificantly in chicks whose eggs dipped in 2µg/ml of 

Enrofloxacin (1.8 sec. ±0.1). Pre-incubation dipping of fertile eggs in Enrofloxacin concentrations 

showed insignificant changes in body weight, body length, leg length, wing length and beaker 

length. We concluded that using low concentrations of of Enrofloxacin and Ciprofloxacin to dip 

eggs in has resulted in minimized neurotoxic and teratotgenic effects. 
Keywords: Omphalitis, Chicks, Fertile eggs, Enrofloxacin, Neurotoxicity. 

 

Introduction 

Early death of chicks frustrates and 

confounds aviculturists and professional alike. 

The reasons that chicks die are many therefore 

the serious aviculturist should seek to work 

with an experienced avian veterinarian who 

can help with all facets of aviculture. During 

the last 40 years the market age of broiler 

chicks has been reduced by approximately one 

day every year (1). This trend is continuing 

and emphasizing the importance of growth 

during the first week of life which presently 

constitutes 16% of the life span of the broiler. 

There are so many infectious organisms that 

can be transferred from the hen to the egg that 

may cause the egg to die including those 

which may infect the egg yet the chick may 

continue developing and may even hatch 

carrying the organism at hatch time (2). 

Records of mortality during the first few days 

of brooding have been used to assess the 

quality of chicks in the broiler industry. Out of 
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total mortality 30- 50% occurs in first week of 

life (3). Omphalitis is one of the major 

problems of the early life of chicks which can 

be defined as a bacterial infection of the navel 

resulting from navel failure to close properly 

following the drawing of the yolk sac into the 

abdominal cavity and it occurs due to the 

entrance of bacteria present in the surrounding 

environment(4). 

Different types of bacterial agents are 

attributed for causation of yolk sac infection or 

omphalitis in chicks such as Proteus spp., 

Enterobacter spp., Pseudomonas spp., 

Klebsiella spp., Staphylococcus spp., 

Streptococcu spp., Clostridium spp., Bacillus 

cereus and Enterococcus (5). Escherichia coli 

(E.coli) is the most common contaminant of 

yolk sacs in chickens and about 70% of chicks 

with omphalitis had this bacterium in their 

yolk sacs(6). 

Antibacterial are low to medium molecular 

weight compounds exhibiting a variety of 

chemical and biological properties, having the 

ability to kill or inhibit the bacterial growth, 

either produced naturally or synthesized in the 

lab. The use of antibacterial in veterinary field 

began soon after it was used for the treatment 

of bacterial diseases in humans. (7) has 

referred to the principle use of antibacterial in 

animal production was the treatment, 

prevention and control of diseases as 

respiratory disorders, mastitis, gastrointestinal 

infections, arthritis and other infectious 

bacterial diseases and also as feed additives to 

promote growth and improve feed efficiency . 

In poultry, antibacterial are used extensively 

for treatment and prevention of several 

diseases, as well as to improve feed efficiency 

and promote growth (8). Moreover it helps to 

eliminate stress due to vaccination, 

environmental changes, debeaking and the 

other management practices (9). 

Fluoroquinolone is one of the antibacterial 

agents, introduced in veterinary medicine as 

enrofloxacin, has a fluorine atom attached to 

the central ring system, typically at the 6-

position or C-7-position (10). Fluoroquinolone 

has been mentioned by Blondeau, (11) are 

bactericidal by inhibiting bacterial DNA 

replication and transcription through two 

mains targets of the topoisomerase family, 

DNA Topoisomerase II (Gyrase) and the DNA 

Topoisomerase IV (Topo IV) (12). 

Fluoroquinolones are well tolerated with 

fewer adverse effects that are not very serious, 

especially when compared to their benefits 

(13). The most common side effects of 

enrofloxacin are digestive disorders including 

nausea, abdominal discomfort, vomiting and 

diarrhea. However some more serious adverse 

effects of enrofloxacin could appear targeting 

the juvenile joints and tendons have been 

mentioned by (14). Also some more adverse 

effects could appear targeting the reproductive 

system, the ocular system and the central 

nervous system (15 and 16). Lim et al (17) has 

mentioned that arthropathy, articular cartilage 

degeneration, tendonitis and other forms of 

tendon injury are the best known adverse 

effects of enrofloxacin concern the joints of 

young animals. The mechanism underlying 

fluoroquinolones-induced tendinopathy and 

cartilage degeneration suggesting that 

enrofloxacin-induced tendinopathy and 

cartilage damage could be attributed to the 

inhibition of cell proliferation, induction of 

apoptosis and DNA fragmentation (18). Also 

(19) have referred to Fluoroquinolones as one 

of the antibacterial agents most commonly 

associated with neurotoxic effect including 

seizures, encephalopathy, optic neuropathy, 

peripheral neuropathy and exacerbation of 

myasthenia gravis. Structure toxicity 

relationship shows that the C-7 substituent on 

the quinolone nucleus, particularly piperazine, 

plays an important role in the CNS effects of 

these compounds (20). The CNS excitatory 

action of quinolones is based on the binding 

inhibition of gamma amino butyric acid 

(GABA) to the receptors (21). Other receptors 

possibly involved in the CNS excitatory 

effects include N-methyl-D-aspartate, 

adenosine and amino acid receptors while 

effects on dopamine and opioid receptors has 

also been suggested (22). 

Bellaris and Osmond (23) described a series 

of stages encompassing the entire period of 

chicken incubation (21 day) based on the 

external feature, they defined three main 

phases: early, middle, and late stages based 

on(24). 

The classical Hamburger and Hamilton 

staging table is widely used in classifying 
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development of the chick embryo into 45 

stage, they used different prominent 

morphological changes and developmental 

features to classify different phases of 

development: The initial stages (1 to 6 day) are 

characterized by the development of the 

primitive streak, a thin opaque band of cells 

that extends from the edge of the embryonic 

disc as (25) has mentioned, followed by 

formation of major recognizable regions of the 

embryo e.g. head, trunk and tail, then specific 

organs such as limbs, eyes and lungs (26 and 

27) The middle stages (7 to 14 day) are 

defined primarily by the number of somites 

and related features, 3) The late developmental 

stages (15 to 21 day) are identified by several 

typical morphological features and grouped by 

a series of standard measurable features. 

However, toward the end of development, the 

chick does not undergo further morphological 

changes and only increases in size; therefore, 

these late stages require identification by 

objective measurements such as the length of 

beak and third toe (28). Thus the study aimed 

to observe possible teratogenic and anomalies 

that may result from pre incubation dipping of 

fertile eggs enrofloxacine. 

Materials and Methods 

Fifty eggs (Ross 318) were collected and 

stored for a maximum period of two days prior 

to initiation of the experiments. The eggs were 

incubated with their broad end up in an 

automated incubator and set at a temperature 

of 37Co and a humidity of 60–65%. Eggs were 

turned automatically every 6 h until the last 3 

days before hatch. Eggs were candled; the 

unfertilized eggs were culled out. 

Stock solutions were prepared by mixing 

0.1ml from enrofloxacin with 300 ml of 

sterilized distilled water, to prepare the 

concentrations of (2µg/ml, 4µg/ml, 6µg/ml, 

8µg/ml, and 10µg/ml) for enrofloxacin. 

Temperature differential technique mentioned 

by (29) was used to bring antibacterial solution 

into the egg through the shell pores. Eggs were 

warmed at 37Co for 3 hours, followed by 

immediate dipping in prepared solutions kept 

in refrigerator at 4Co. Warming of eggs force 

egg content to expand and when they are 

cooled down egg content shrank allowing the 

solution to be sucked in. 

Neurotoxic study: were assessed in newly 

hatched chicks by applying : 

a) Open Field Activity (30) . 

b) Tonic Immobility Test (31).  

Open field activity: Forty two non-infected 

newly hatched chicks at age of 5-7 days were 

divided into six groups of seven chicks each. 

Each chick was placed alone on the center of 

the arena of an open-field box (60 cm×60 

cm×23 cm), the arena was divided into 16 

equal squares. In the open-field test the 

following behavioral patterns were measured 

within 5 min as described by (30): 

1.  Latency to move from center of arena. 

2. Lines crossed by both feet 

(ambulation). 

3. Number of escape jumps. 

4. Frequency of defecation times. 

5. Score of distress calls (vocalization). 
Calls Score 

No calls 0 

1-2 calls 1 

3-4 calls 2 

5 calls or > 3 

 

6. Score of peaking. 
Peaking Score 

No peaking 0 

1-2 peaking 1 

3-4 peaking 2 

5 calls or > 3 

   Each chick was subjected to the immobility 

test only once without any habituation trial .

Tonic immobility test: Forty two non-infected 

newly hatched chicks at age of 5-7 days were 

divided into six groups of seven chicks each. 

Each chick was subjected to tonic immobility 

test. It was induced by holding the chick in 

both hands and placing it in lateral 

recumbency on a wooden table for 15 second, 

the hands were then withdrawn and the chick 

was timed to upright itself and stand unaided 

(31) as shown in (Fig.3).For Teratogenic 

Assessment: Forty two non-infected newly 

hatched chicks at age of 5-7 days were divided 

into six groups of seven chicks each. 

Teratogenic effects were assessed by 

observing the following parameters as 

described prevesouly(30) : 

1- Body weight was recorded at the first week 

of their age. 

Body weights of chicks were recorded from 

day (7th – 42nd day age) 
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2-Body length was recorded at the first week 

of their age. 

3-Leg length was recorded at the first week of 

their age. 

4-Wing length was recorded at the first week 

of their age. 

Peak length was recorded at the first week of 

their age. 

Statistical Analysis: Data were analyzed 

statistically by using Graph Pad Prism® 

version 7.0. Statistical analysis of data were 

performed on the basis of variance (ANOVA) 

utilizing a significant levels of (p<0.05). 

Differences between groups were resolved 

utilizing least significant differences (LSD) 

(32). 

Results and Discussion 

Enrofloxacin was used as reference 

antibiotics, E .coli was sensitive significantly 

(p<0.05) to Enrofloxacin in a dose dependent 

concentrations of 2, 4, 6, 8 and 10 µg/ml 

(Table,1). Minimum inhibitory concentrations 

(MIC) were determined by using of broth 

dilution assay method for both Enrofloxacin 

30% and Ciprofloxacin 20% according to 

National Committee for Clinical Laboratory 

Standareds (33). Results showed that MIC of 

Enrofloxacin was 0.2µg/ml while MIC of 

Ciprofloxacin was 0.8µg/ml, which is meant 

that E.coli isolates were sensitive to 

Enrofloxacin MIC and Ciprofloxacin MIC 

those results findings are similar to those 

interpretive criteria to set break points for 

Enrofloxacin and Ciprofloxacin mentioned by 

National Committee for Clinical Laboratory 

Standareds (33). 

 

Neurotoxic Effect of Enerofloxacin : 

I-Open field activity: Forty two non-infected 

newly hatched chicks at age of 5-7 days were 

divided into six groups of seven chicks each 

and the following behavioural patterns were 

measured within 5 min. as shown in (Table, 2). 

Results showed that the lowest latency period 

was recorded significantly in chicks whose 

eggs dipped in 10µg/ml of Enrofloxacin (6 

sec.±0.78) in comparison to control group 

(32.43±1.52 sec) while the highest latency 

period was recorded insignificantly in chicks 

whose eggs dipped in 2µg/ of Enrofloxacin (29 

±1.61 sec). 

The highest number of lines crossed by both 

feet was recorded significantly in chicks 

whose eggs dipped in 10µg/ml of Enrofloxacin 

(31.43 ±2.7) in comparison to control group 

(12.43 ±1.02) while the lowest number of lines 

crossed by both feet was recorded 

insignificantly in chicks whose eggs dipped in 

2µg/ml of Enrofloxacin (1.87± 14( .The 

highest number of jumps was recorded 

significantly in chicks whose eggs dipped in 

10µg/ml of Enrofloxacin (8.85 ±0.3) in 

comparison to control group (1.14 ±1.0) while 

the lowest number of jumps was recorded 

insignificantly in chicks whose eggs dipped in 

2µg/ml of Enrofloxacin (2 ±0.17). The highest 

number of defecation times was recorded 

significantly in chicks whose eggs dipped in 

10µg/ml of Enrofloxacin (1.6 ±0.23) in 

comparison to control group (0.86 ±0.26) 

while the number of defecation times were 

insignificant in the rest of groups. Both of call 

and backing times in all groups were 

insignificant in comparing with control group. 

Table, 1: Antibacterial activity of Enrofloxacin against E.coli. 
Con.(µg/ml) 

Zone of 

inhibition (mm) 

2 

µg/ml 

4 

µg/ml 

6 

µg/ml 

8 

µg/ml 

10 

µg/ml 

Enrofloxacin 16.0±0.81 

D       a 

20.8±0.26 

a    C    

22.0±0.42 

B       a 

23.0±0.70 

A       a 
24.0±0.51 

A       a 

D.W 0.0±0.0 

A      b 

0.0±0.0 

A      b 

0.0±0.0 

A      b 

0.0±0.0 

A       b 

0.0±0.0 

A       b 

*Different capital letters mean significant (p<0.05) results between different concentrations. 

*Different small letters mean significant (p< 0.05) results between solvent and enrofloxacin. 
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 Table, 2: Open field Observations of newly hatched chicks whose eggs were dipped in different 

concentrations of Enrofloxacin. 

 

Groups 

N
o

. 
o

f 
C

h
ic

k
s 

A
g

e 
o

f 
d

a
y
 

 

Open Field Observation 

 

Latency 

Period/Sec 

/Ambulation 

Times 

Number of 

Jumps 

/Defecation 

Times 

/Calls 

Times 

/Becking 

Times 

(A) Control group 7 5-7 
1.52±  32.43 

A 

±1.02 12.43 

A 

±0.1 1.14 

A 

±0.26 0.86 

A 

±0.1 2.4 

A 

±0.02 1 

A 

(B) Egg dipped in 

2µg\ml of Enro. conc. 
7 7-5 

±1.61 29 

A 

±1.87 14 

A 

±0.17 2 

A 

±0.26 0.86 

A 

±0.2 2.6 

A 

±0.02 1 

A 

(C) Egg dipped in 

4µg\ml  of Enro. conc. 
7 7-5 

±1.49 22.57 

A 

±2.41 17.71 

A 

±0.2 3 

A 

±0.2 0.57 

A 

±0.2 3 

A 

±0.02 1 

A 

(D) Egg dipped in 

6µg\ml  of Enro. conc. 
7 7-5 

±1.61 16.71 

B 

±0.9 20.57 

B 

±0.2 4.4 

B 

1.1 ±0.22 

A 

3 ±0.2 

A 

±0.02 1 

A 

(E) Egg dipped in 

8µg\ml  of Enro. conc. 
7 7-5 

±1.21 10 

C 

±1.5 28 

C 

±0.3 7.4 

C 

1.2 ±0.23 

A 

±0.2 3 

A 

±0.02 1 

A 

(F) Egg dipped in 

10µg\ml  of Enro. 

conc. 

7 7-5 
±0.78 6 

C 

±2.7 31.43 

C 

±0.3 8.85 

C 

±0.23 1.6 

B 

±0.2 3 

A 

±0.02 1 

A 

Least Significant 

Difference 
  4.76 5.53 1.8 0.71 0.31 0.1 

*Values represent mean ± S.E. 

*Different capital letters mean significant (p<0.05) among the groups. 

 

II- Tonic immobility Test: 

 Forty two non-infected newly hatched chicks 

at age of 5-7 days were divided into six groups 

of seven chicks each. Each chick was 

subjected to tonic immobility test (Table, 3) 

Results showed that shortest time needed by 

the chick to upright itself and stand unaided 

was recorded significantly in chicks whose 

eggs dipped in10µg/ml of Enrofloxacin (1 Sec. 

±0.1) in comparing with control group (2 

±0.11 sec) while the longest time needed by 

the chick to upright itself and stand unaided 

was recorded insignificantly in chicks whose 

eggs dipped in 2µg/ml of Enrofloxacin (1.8 

±0.1 sec). 

Table, 3: Tonic immobility test applied on 

newly hatched chicks whose eggs   were dipped 

in different concentrations of Enrofloxacin. 
Groups No. of 

Chicks 

Age of 

day 

Time/sec 

(A) Control group 7 5-7 
2±0.11 

A 

(B) Egg dipped in 

2µg\ml of Enro. conc. 
7 7-5 

1.8±0.1 

A 

(C) Egg dipped in 

4µg\ml of Enro. conc. 
7 7-5 

1.6±0.14 

B 

(D) Egg dipped in 

6µg\ml of Enro. conc. 
7 7-5 

1.2±0.14 

C 

(E) Egg dipped in 

8µg\ml of Enro. conc. 
7 7-5 

1±0.1 

C 

(F) Egg dipped in 

10µg\ml of Enro. 

conc. 

7 7-5 
1±0.1 

C 

*Values represent mean ± S.E. 

*Different capital letters mean significant 

(p<0.05) among the groups. 

 

 Consumption of quinolones coupled with the 

problem of inappropriate prescriptions can 

result in increased incidence of adverse effects 

as been mentioned by Mohammed et al (30) of 

particular importance is the central nervous 

system (CNS) adverse effect which including: 

seizures, encephalopathy, optic neuropathy, 

peripheral neuropathy and exacerbation of 

myasthenia gravis (19). There are several 

mechanisms by which quinolones affect CNS 

functions. These include pharmacokinetic 

interactions with other drugs which act on the 

CNS, a pharmacological action of the 

quinolones alone, direct and/or a 

pharmacodynamic interaction between 

quinolones and other drugs in the CNS. In an 

attempt to explain the underlying mechanisms, 

the adenosine or GABA receptor has been 
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proposed as a possible target for 

fluoroquinolones (34). More frequently 

seizures have been roughly correlated with 

fluoroquinolones binding at the GABAA 

receptors in the brain, thus blocking the natural 

ligand, GABA, leading to CNS stimulation. 

The effect on the GABA receptor it is likely 

that it is coupled with other mechanisms that 

increase the penetration fluoroquinolones into 

the CNS to produce the toxicity (35). The 

piperazine or piperdine groups at position c-7 

of fluoroquinolones play an important role in 

CNS effects by inhibiting binding between 

GABA and its receptor. This decrease 

GABAergic inhibition leads to stimulation of 

the CNS and a series of nervous system 

adverse effects (36). Agents like Enrofloxacin 

and Ciprofloxacin demonstrate high-affinity 

binding to GABAA and interfere with GABA 

binding to its receptor (37). Neurobehavior is a 

sensitive indicator of the influence of toxicants 

on the integral CNS in animals and can reflect 

effects on sensation, motor control, attention 

and motivation. It can be used to detect 

changes in brain functions in a comprehensive 

and unbiased way (38). 

 

   To assess the neurotoxic effect of 

Enrofloxacin in newly hatched chicks which 

eggs were dipped into different concentrations 

of Enrofloxacin (2µg/ml, 4µg/ml, 6µg/ml, 

8µg/ml and 10µg/ml), Open Field and Tonic 

Immobility Tests have been employed for this 

purpose (30). The behavioral paradigms of 

open-field activity and tonic immobility tests 

present novel tasks and challenging 

environment for the test animal to deal with 

according to the activity status of the CNS 

(39). These are robust observational tests, but 

can be considered markers of behavioral 

anomalies and provide initial insights on the 

possible general central actions of drugs and 

chemical agents in the test animal (40). For 

Open Field Test, behavioral analysis of newly 

hatched chicks their ages ranged between 5 to 

7 day old showed that increasing the 

concentrations of antibacterial solutions have 

significantly produced a state of hyperactivity 

by mean of lessening time of latency period 

(29±1.61) to (6±0.78), increasing times of 

ambulation (14±1.87) to (31.43±2.7), 

increasing number of jumps (2±0.17) to 

(8.85±0. 3) and increasing defecation times 

(0.86±0.26) to (1.6±0.23) in comparing with 

control group as shown in table (2). For Tonic 

Immobility Test, one of the most commonly 

used fear tests for poultry, behavioral analysis 

of newly hatched chicks their ages ranged 

between 5 to 7 day old showed that increasing 

the concentrations of antibacterial solutions 

have significantly decreased time needed by 

chick to upright itself and stand unaided from 

(1.8±0.1) to (1±0.1) in comparing to control 

group as shown in table (4-19), The enhanced 

tonic immobility is believed to be reflection of 

heightened fear (41).  

Results findings of Open Field and Tonic 

Immobility Tests can be attributed to the fact 

that Enrofloxacin as fluoroquinolone 

compound have the ability to inhibit the 

interaction of gamma amino butyric acid with 

the receptors, thus preventing γ-aminobutyric 

acid (GABA) transmission (42). γ-

aminobutyric acid (GABA) is inhibitory 

neurotransmitter acts at inhibitory synapses in 

the brain by binding to specific transmembrane 

receptors in the plasma membrane of both pre 

and postsynaptic neuronal processes causes the 

opening of ion channels to allow the flow of 

either negatively charged chloride ions into the 

cell or positively charged potassium ions out 

of the cell results in a negative change in the 

transmembrane potential, usually causing 

hyperpolarization (43). In another word 

prevention of GABA transmission by 

fluoroquinolone compounds can increase 

nervous system activity by increasing 

transmission of nerve impulse and locomotor 

activity. As nerve impulse travels down an 

axon changing in polarity across the 

membrane of the axon. In response to signal 

from another neuron, sodium (Na+) and 

potassium (K+) gated ion channels open and 

close as the membrane reaches its threshold 

potential. (Na+) channels open at the 

beginning of the action potential and (Na+) 

moves into the axon causing depolarization. It 

was reported that prenatal disruption of 

signaling mechanisms of central 

neurotransmitters by drugs may alter postnatal 

behavioral development and performances 

(44). During the past few decades it has 

become increasingly evident that animal 

embryos are subjected to the toxic effects of 
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many drugs.Post Natal Teratogenic Effect of 

Enrofloxacin:Forty two non-infected newly 

hatched chicks at age of 5-7 days were divided 

into six groups of seven chicks each. 

Teratogenic effects were assessed as shown in 

(Table, 4) by observing a number of 

parameters. Results showed insignificant 

changes in body weight, body length, leg 

length, wing length and beaker length. 

This study also was aimed to assess 

teratogenic effect of Enrofloxacin in newly 

hatched chicks which eggs were dipped into 

different concentrations of Enrofloxacin 

(2µg/ml, 4µg/ml, 6µg/ml, 8µg/ml and 

10µg/ml), measurements of body weight/Kg of 

one day old and 45 day old, body length/cm, 

leg length/cm, wing length/cm and beaker 

length/cm of one day old were taken.The chick 

quality has gained increased importance for 

hatcheries and also for broiler producers 

because it has been accepted as an indicator of 

broiler growth performance. It is known that 

there is a critical relationship between the day-

old chick quality and post-hatch broiler 

performance (45). When optimum incubation 

conditions are provided, yolk sac is absorbed 

exactly by embryos and navel of chicks is 

closed well; thus the number of good quality 

chick increases and early stage chick mortality 

due to uncovered navel or yolk sac and E. coli 

infections can be reduced (46). The 

relationship between chick quality parameters 

was studied by (47) found that quality 

parameters were linked with each other; for 

example, chicks with poor condition of the 

navel area were low-quality chicks and it was 

highly correlated with the conditions of the 

appearance and activity. 

Results showed insignificant changes in 

measurements of body weight/Kg of one day 

old and 45 day old, body length/cm, leg 

length/cm, wing length/cm and beaker 

length/cm of one day old as shown in table (3). 

These results findings may be attributed to the 

low concentrations of Enrofloxacin in which 

eggs were dipped in, in another word less 

concentrations available to bind yolk the less 

inhibitory effect of antibacterial on DNA 

gyrase the enzyme essential for negative super 

helical twisting into double stranded DNA in 

the rapidly divided embryonic cells. The 

complete damage of DNA could be resulted in 

embryo lost or resorption, while partial 

damage could be induced embryo 

malformation (48). These results are disagreed 

with those recorded by (27), who reported high 

resorption ratio and malformations in rats 

exposed to Enrofloxacin during pregnancy. 

Table (4): Teratogenic effects of different concentration of Enrofloxacin were assessed by 

observing the following parameters. 

Groups No. of 

Chicks 

Body 

Weight 

(1 DAY) 

/KG 

Body 

Length 

(cm) 

Leg 

Length 

(cm) 

Wing 

Length 

(cm) 

Beaker 

Length 

(cm) 

Body 

Weight 

(45DAYS) 

/KG 

(A) Control group 7  0.12

±0.002 

A 

13 

±0.05 

A 

7 

±0.04 

A 

7 

±0.04 

A 

1 

±0.02 

A 

1.85 

±0.04 

A 

(B) Egg dipped in 

2µg\ml of Enro. conc. 

7  0.12

±0.003 

A 

 12.9

±0.0.3 

A 

±0.09 6.9 

A 

7 

±0.02 

A 

1 

±0.04 

A 

2 

±0.05 

A 

(C) Egg dipped in 

4µg\ml of Enro. conc. 

7  0.12

±0.005 

A 

±0.1 12.9 

A 

7 

±0.09 

A 

±0.04 6.9 

A 

±0.04 0.9 

A 

1.87 

±0.03 

A 

(D) Egg dipped in 

6µg\ml of Enro. conc. 

7  0.13±

0.007 

A 

 12.9

±0.07 

A 

7 

±0.05 

A 

±0.04 6.8 

A 

1.01 ±0.03 

A 

1.89 

±0.02 

A 

(E) Egg dipped in 

8µg\ml of Enro. conc. 

7  0.13±

0.006 

A 

±0.1 12.9 

A 

±0.05 7.1 

A 

±0.04 7.1 

A 

±0.03 0.9 

A 

1.9 

±0.02 

A 

(F) Egg dipped in 

10µg\ml of Enro. conc. 

7 0.13 

±0.004 

A 

13 

±0.1 

A 

7.2 ±0.09 

 

A 

7 

±0.02 

A 

1 

±0.02 

A 

2 

±0.04 

A 

Least Significant 

Difference 

 0.004 0.2 0.9 0.87 0.12 0.3 
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*Values represent mean ± S.E                *Different capital letters mean significant (<0.05) among the groups. 

References 

1. Khelfa, D.G.; Eman A. and Morsy. 

(2015). Incidence and Distribution of 

some Aerobic Bacterial Agents 

Associated with High chick Mortality 

in some Broiler Flocks in Egypt. 

Middle East Journal of Applied 

Sciences, 5 (2): 383-394. 

2. Chou, C.C.; Jiang, D.D. & Hung, 

Y.P. (2004). Risk factors for 

cumulative mortality in broiler 

chicken flocks in the first week of life 

in Taiwan. British poultry science, 

45(5): 573-577. 

3. Husseina, S.A.; Hassanb, A.H. & 

Sulaimanc, R.R. (2008). 

Bacteriological and pathological 

study of yolk sac infection in broiler 

chicks in Sulaimani district. 

Kurdistan 1st Conference on 

Biological. Sciences.J. Dohuk Univ, 

11(1): 48-56. 

4. Rahman, M.M.; Rahman, A.Z. & 

Islam, M.S. (2007). Bacterial diseases 

of poultry prevailing in Bangladesh. 

Journal of Poultry Science, 1(1): 1-6. 

5. Iqbal, M.; Shah, I.A.; Ali, A.; Khan, 

M.A. & Jan, S. (2006). Prevalence 

and in vitro antibiogram of bacteria 

associated with omphalitis in chicks. 

Pakistan Veterinary Journal 26: 94-

96. 

6. Saif, Y.M.; Fadly, A.M.; Glisson, 

J.R.; McDougald L.R. and L.K. 

Nolan et al., (2008). Diseases of 

Poultry. 12th Ed., Blackwell 

Publishing, London, 703-705. 

7. Draisci, R.; Delli Quadri, F.; Achene, 

L.; Volpe, G.; Palleschi, L. & 

Palleschi, G. (2001). A new 

electrochemical enzyme-linked 

immunosorbent assay for the 

screening of macrolide antibiotic 

residues in bovine meat. Analyst, 

126(11): 1942-1946. 

8. Companyó, R.; Granados, M.; 

Guiteras, J. & Prat, M.D. (2009). 

Antibiotics in food: legislation and 

validation of analytical 

methodologies. Analytical and 

bioanalytical chemistry, 395(4): 877-

891. 

9. McEvoy, J.D.G. (2002). 

Contamination of animal 

feedingstuffs as a cause of residues in 

food: a review of regulatory aspects, 

incidence and control. Analytica 

Chimica Acta, 473(1-2): 3-26. 

10. Tomé, A. M., & Filipe, A. (2011). 

Review of Psychiatric Neurological 

Adverse Reactions. Drug Safety, 

34(6): 465-488. 

11. Blondeau, J. M. (2004). 

Fluoroquinolones: mechanism of 

action, classification, and 

development of resistance. Survey of 

Ophthalmology, 49(2): S73-S78. 

12. Zhanel, G.G. & Noreddin, A.M. 

(2001). Pharmacokinetics and 

pharmacodynamics of the new 

fluoroquinolones: focus on 

respiratory infections. Current 

Opinion in Pharmacology, 1(5): 459-

463. 

13. Aral, F.; Karaçal, F. & Baba, F. 

(2008). The effect of enrofloxacin on 

sperm quality in male mice. Research 

in veterinary science, 84(1): 95-99. 

14. Eisele, S.; Garbe, E.; Zeitz, M.; 

Schneider, T. & Somasundaram, R. 

(2009). Ciprofloxacin-related acute 

severe myalgia necessitating 

emergency care treatment: a case 

report and review of the literature. 

International Journal of Clinical 

Pharmacology and Therapeutics, 

47(3): 165. 

15. Westropp, J.L.; Sykes, J.E.; Irom, S.; 

Daniels, J.B.; Smith, A.; Keil, D. & 

Chew, D.J. (2012). Evaluation of the 

efficacy and safety of high dose short 

duration enrofloxacin treatment 

regimen for uncomplicated urinary 

tract infections in dogs. Journal of 

Veterinary Internal Medicine, 26(3): 

506-512. 

16. Kiangkitiwan, B., Doppalapudi, A., 

Fonder, M., Solberg, K., & Bohner, 

B. (2008). Levofloxacin-induced 

delirium with psychotic features. 



The Iraqi Journal of Veterinary Medicine, 43(1):113 – 123. 2019 
 

121 
 

General Hospital Psychiatry, 30(4): 

381-383. 

17. Lim, S.; Hossain, M.A.; Park, J.; 

Choi, S.H. & Kim, G. (2008). The 

effects of enrofloxacin on canine 

tendon cells and chondrocytes 

proliferation in vitro. Veterinary 

research communications, 32(3): 243-

253. 

18. Maślanka, T.; Jaroszewski, J.J.; 

Mikołajczyk, A. & Rotkiewicz, T. 

(2009). Effect of increasing doses of 

enrofloxacin on chicken articular 

cartilage. Polish Journal of 

Veterinary Sciences, 12(1): 21-33. 

19. Bhattacharyya, S.; Darby, R. & 

Berkowitz, A.L. (2014). Antibiotic-

induced neurotoxicity. Current 

Infectious Disease Reports, 16(12): 

448. 

20. Domagala, J. M. (1994). Structure-

activity and structure-side-effect 

relationships for the quinolone 

antibacterials. Journal of 

Antimicrobial Chemotherapy, 33(4): 

685-706. 

21. De Sarro, A., and De Sarro, G. 

(2001). Adverse reactions to 

fluoroquinolones. an overview on 

mechanistic aspects. Curr. Med. 

Chem. 8, 371-384. 

22. Takayama, S.; Hirohashi, M.; Kato, 

M. & Shimada, H. (1995). Toxicity 

of quinolone antimicrobial agents. 

Journal of Toxicology and 

Environmental Health, Part A 

Current Issues, 45(1): 1-45. 

23. Bellairs, R. & Osmond, M. (2005). 

Atlas of chick development, 2 nd Ed 

(Elsevier Academic Press, Oxford). 

24. Hamburger, V. and Hamilton, H.L. 

(1992). A series of normal stages in 

the development of the chick embryo. 

1951. Dev. Dyn.,195:231–272. 

25. Warin S, (2006). Embryonic 

Development, Day by Day. CEVA 

Santé Animale, La Ballastiere, BP 

126, 33501 Libourne Cedex, France. 

Issue No (8). 

26. Davey, M.G. & Tickle, C. (2007). 

The chicken as a model for 

embryonic development. Cytogenetic 

and Genome Research, 117(1-4), 

231-239. 

27. Al-Myahi, A.J.; AL-Musawy, A.A. & 

Al-Snafi, A.E. (2011). 

Embryotoxicity of fluoroquinolones 

in rats. Thi-Qar Medical Journal, 

5(3): 77-86. 

28. Stern, C. & Conrad, H. (2000). 

Waddington’s contributions to avian  

and mammalian development, 1930–

1940. Int J Dev Biol., 44: 15–22. 

29. Voeten, A.C. & Litjens, J.B. (1982). 

The hygienic treatment of turkey 

eggs by dipping in an antibiotic and 

disinfectant solution. Veterinary 

Quarterly, 4(2): 79-83. 

30. Mohammad, F.K.; Faris, G.A.M. & 

Al-Zubeady, A.Z. (2012). 

Developmental and behavioral effects 

of medetomidine following in ovo 

injection in chicks. Neurotoxicology 

and Teratology, 34(1): 214-218. 

31. Gudev, D.; Moneva, P.; Popova-

Ralcheva, S. & Sredkova, V. (2011). 

Tonic immobility and adrenal 

response in chickens fed 

supplemental tryptophan. Bulgarian 

Journal of Agricultural Science, 

17(4): 560-566. 

32. Petrie, A. and Watson, P. (2013). 

Statistics for Veterinary and animal 

science. 3rd ed Wiley Co. pp. 408. 

33. National Committee for Clinical 

Laboratory Standards, (2007). 

Performance standards for 

antimicrobial susceptibility testing; 

Seventeenth informational 

supplement. 27 M100- S17, NCCLS, 

Wayne, PA. 

34. Dodd, P.R.; Davies, L.P.; Watson, 

W.E.; Nielsen, B.; Dyer, J.A.; Wong, 

L.S. & Johnston, G.A. (1989). 

Neurochemical studies on quinolone 

antibiotics: effects on glutamate, 

GABA and adenosine systems in 

mammalian CNS. Pharmacology & 

Toxicology, 64(5): 404-411. 

35. Halliwell, R.F.; Davey, P.G. & 

Lambert, J.J. (1993). Antagonism of 

GABAA receptors by 4-quinolones. 

Journal of Antimicrobial 

Chemotherapy, 31(4): 457-462. 



The Iraqi Journal of Veterinary Medicine, 43(1):113 – 123. 2019 
 

122 
 

36. Akahane, K.; Sekiguchi, M.; Une, T. 

& Osada, Y. (1989). Structure-

epileptogenicity relationship of 

quinolones with special reference to 

their interaction with gamma- 

aminobutyric acid receptor sites. 

Antimicrob. Agents Chemother. 33, 

1704-1708. 

37. Hori, S.; Shimada, J. & Saito, A. 

(1989). Comparison of the inhibitory 

effects of new quinolones on gamma-

aminobutyric-acid receptor in the 

presence of anti-inflammatory drugs. 

Rev Infect Dis., 11( 5):1397-8. 

38. Saverino, C. & Gerlai, R. (2008). The 

social zebrafish: behavioral responses 

to conspecific, heterospecific, and 

computer animated fish. Behavioural 

Brain Research, 191(1): 77-87. 

39. Tsueyoshi, Y.; Tomonaga, S. & 

Asechi, M. (2007). Central 

administration of dipeptides, ß-

alanylBCAAs induces hyperactivity 

in chicks. MBC Neuroscience,8(1): 

37. 

40. Frankel, P.S.; Hoonakker, A.J.; 

Danaceau, J.P. & Hanson, G.R. 

(2007). Mechanism of an exaggerated 

locomotor response to a low-dose 

challenge of methamphetamine. 

Pharmacology Biochemistry and 

Behavior, 86(3): 511-515. 

41. Jones, R.B.; Marin, R.H. & Satterlee, 

D.G. (2005). Adrenocortical 

responses of Japanese quail to a 

routine weighing procedure and to 

tonic immobility induction. Poultry 

Science, 84(11): 1675-1677. 

42. Ashwin, H.; Stead, S.; Caldow, M.; 

Sharman, M.; Stark, J.; De Rijk, A. & 

Keely, B. J. (2009). A rapid microbial 

inhibition-based screening strategy 

for fluoroquinolone and quinolone 

residues in foods of animal origin. 

Analytica chimica acta., 637(1-2): 

241-246. 

43. Colin, G. Scanes. (2014). Sturkie’s 

Avian Physiology. Department of 

Biological Sciences, University of 

Wisconsin, Milwaukee, WI, USA. 

44. Thompson, B.L.; Levitt, P. & 

Stanwood, G.D. (2009). Prenatal 

exposure to drugs: effects on brain 

development and implications for 

policy and education. Nature 

Reviews Neuroscience, 10(4): 303. 

45. Meijerhof, R. (2009). Incubation 

principles: What does the embryo 

expect from us. In Proceedings of the 

20th Australian Poultry Science 

Symposium,  106-110. 

46. Meijerhof, R. (2003). Problem 

solving in the commercial broiler 

sector. Avian and Poultry Biology 

Reviews, 14(4): 212-213. 

47. Tona, K.; Bruggeman, V. and 

Onagbesan, O. (2005). Day-old chick 

quality: relationship to hatching egg 

quality, adequate incubation practice 

and prediction of broiler 

performance. Poult Avian Biol Rev., 

16:109–119. 

48. Jeffry, C. W., Soo, S. K. and James, 

D. R. (2000). Inhibition of Clinically 

Relevarnt mutant variants of HIV-I 

by quinazolinone Non-Nucleoside 

reverse transcriptase inhibitors. J. 

Med. Chem.,43(10), 2019-2030. 

 

 

 

 

 

 

 

 

 

 

 



The Iraqi Journal of Veterinary Medicine, 43(1):113 – 123. 2019 
 

123 
 

 

 السرة لالتهاب المعرضة الدجاج افراخ في للإنروفلوكساسين والماسخة العصبية السمية التأثيرات تقييم

 ابراهيم سعيد محمد وعروبة الحمزة عبد بائن نبراس

 بغداد جامعة البيطري، الطب كلية والادوية، الحياتية والكمياء الفسلجة فرع

 gmail.com81nibrasnaab@: الاليكتروني البريد

 

 الخلاصة

 المسبق التغطيس عن تنتج ان ممكن التي و الماسخة و العصبية السمية التأثيرات عن التحري الى الدراسة هذة هدفت   

 .تم فحص حساسيةالسرة التهاب ضد وقائي كأجراء الانروفلوكساسين من مختلفة بتراكيز المخصب الدجاج لبيض  للحضن

تم تقسيم  .بالملليتر /مايكروغرام( 10 و 8 و 6و 4 و 2)  المختلفة الانروفلوكساسين تراكيز ضد القولونية الاشريكيا جرثومة

 مجموعة لكل افراخ 7 وبواقع مجاميع ست ايام( 7-5) بعمر و السرة بالتهاب مصاب غير الفقس حديث فرخ واربعون اثنا

 التي الفترة) كمون فترة ادنى المفتوح الميدان اختبار نتائج اظهرت. الحركة وتقييد المفتوح الميدان اختباري اجراء لغرض

 منمايكروغرام/مل 10 بتركيز بيضها تغطيس تم التي الافراخ في( الميدان وسط من ليتحرك الفرخ يستغرقها

 فقد كمون فترة اعلى اما( ثانية 1.52 ± 32.43) السيطرة مجموعة مع مقارنة( ثانية 0.78 ±6) بلغت حيث الانروفلوكساسين

(. ثانية 1.61 ± 29) بلغت حيث الانروفلوكساسين من مايكروغرام/مل21 بتركيز بيضها تغطيس تم التي الافراخ في سجلت

 من مايكروغرام/مل10 بتركيز بيضها تغطيس تم التي الافراخ في سجلت الافراخ قبل من اجتيازها تم خطوط عدد اعلى

 تم خطوط عدد ادنى اما( 1.02  ±12.43) السيطرة مجموعة مع مقارنة(  ±2.7 331.4ت )بلغ حيث الانروفلوكساسين

 حيث الانروفلوكساسين من مايكروغرام/مل 21 بتركيز بيضها تغطيس تم التي الافراخ في سجلت الافراخ قبل من اجتيازها

 منمايكروغرام/مل 10 بتركيز بيضها تغطيس تم التي الافراخ في تسجيله تم قفزات عدد اعلى(. 1.87 ± 014.) بلغت

 في تسجيله تم قفزات عدد ادنى اما(  1.0 ± 1.14)السيطرة مجموعة مع مقارنة( ±0.3 8.85)بلغ حيث الانروفلوكساسين

 لمرات عدد اعلى(. 0.17 ± 2) بلغ حيث الانروفلوكساسين من مايكروغرام/مل  21 بتركيز بيضها تغطيس تم التي الافراخ

 ± 1.6) سجل حيث الانروفلوكساسين من مايكروغرام/مل 10 بتركيز بيضها تغطيس تم التي الافراخ في تسجيله تم التغوط

 مقارنة احصائية اهمية يسجلا لم والنقر الصوت معياريي من كلا(. 0.26 ± 0.86) السيطرة مجموعة مع مقارنة( 0.23

 1) مساعدة بدون جسمه وضعية لتصحيح الفرخ استغرقه وقت اقصر ان الحركة تقييد اختبار نتائج اظهرت. السيطرة مجاميع

  السيطرة بمجموعة مقارنة الانروفلوكساسين منمايكروغرام/مل 10 بتركيز بيضها تغطيس تم التي الافراخ في( ثانية 0.1 ±

 تم التي الافراخ في( ثانية 0.1 ±1.8 ) مساعدة بدون جسمه وضعية لتصحيح الفرخ استغرقه وقت اطول اما( ثانية0.11±2 )

 الدجاج لبيض  للحضن المسبق التغطيس يظهر لم.  الانروفلوكساسين من مايكروغرام/مل 21 بتركيز بيضها تغطيس

 وطول الجناح طول، الساق طول، الجسم طول، الجسم وزن في تغيرات اي الانروفلوكساسين من مختلفة بتراكيز المخصب

 .المنقار
 الكلمات المفتاحية: التهاب السرة، الدجاج، بيض مخصب، الانروفلوكساسين، تاثيرات سمية عصبية.
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