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Abstract 
The aim of our current study was to use chick embryos as a sensitive 

model to detect the toxic effects of the veterinary antibacterial florfenicol 
(determining the ideal lethal dose), teratogenic, genotoxic, and 
hematotoxicity and its effects on the proliferation and differentiation of red 
blood cells, as well as studying its vascular effects and the relationship of the 
vascular response with increasing the dose (as an indicator of stress) and the 
histological changes that it causes in the liver, heart and spleen, including 
programmed cell death, which was detected using the (TUNEL assay) 
technique, and the effect of these changes on the glycogen content of 
hepatocytes using the Periodic Acid - Schiff Stain (PAS stain). We used 350 
fertilized local chicken eggs with a weight of (50 ± 2 g) per egg. 

Florfenicol produced teratogenic effects in chick embryos 48 hours 
after exposure to it, which indicates the high sensitivity of this model 
represented by the loss of the formation of eyes, limbs and wings, in 
addition to the occurrence of deformities in the beak and eyes accompanied 
by a growth disorder. 

Treatment of the chorioallantoic membrane with florfenicol in doses 
(25, 50, 100, 200, 400, 800 mg/kg of egg weight, locally on the 
chorioallantoic membrane) resulted in a significant decrease in the diameter 
of blood vessels of the first type accompanied by an increase in the density 
of blood vessels of the second and third types in a dose-dependent manner 
compared with the control group, and this result confirms the relationship of 
vascular response with increasing the dose as an indicator of stress. 

Regarding the effect of increasing the dose of florfenicol (50 and 100 
mg / kg of egg weight, locally on the chorioallantoic membrane) and the 
number of exposure days (8th or 8th and 9th or 8th, 9th, and 10th days) of 
incubation to these doses on the cellular proliferation of red blood cells of 
chick embryos, these effects were most severe in the group treated with a 
dose of (100 mg / kg of egg weight) and exposed to the drug on days (8, 9 
and 10) of incubation which represented as a decrease in the ratio of mature 
to immature red blood cells (appearance of larg numbers of immature red 
blood cells) which is considered as the target cells for the drug-induced anti-
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proliferation effects because they had large cell divisions, which led to their 
failure to reach the stage of full maturity. 

Exposure of chick embryos on the 12th day of incubation to florfenicol 
at doses (25, 50, 100, 200, 300, 400 mg/kg of egg weight, air chamber) 
resulted in hematotoxic effects in a dose-dependent manner on the 18th day 
of incubation. The most severe effects occurred when exposed to the high 
dose (400 mg / kg of egg weight) and was represented by the appearance of 
cytoplasmic vacuoles and nuclear vacuoles in the progenitors of red and 
white blood cells, accompanied by changes in the nucleus of mature blood 
cells with the occurrence of breakage and decomposition of blood cells 
compared with the other doses and the control group. 

The histological changes in each of the heart, liver and spleen in the 
embryos of chicks on the 18th day of incubation and treatment with 
florfenicol (75, 150 mg / kg, in the air chamber) on the 12th day of 
incubation were dependent on the dose and the type of organ. These changes 
were the most severe in the group treated with a dose of (150 mg / kg of egg 
weight) represented by a significant increase in the number of hepatocytes 
containing cytoplasmic vacuoles, which led to their loss of normal structure, 
accompanied by the occurrence of hypoplasia in the muscle fibers of the 
heart muscle cells and their irregular appearance, while the histological 
changes in the spleen were in the form of a significant increase in the 
number of blood vessels and splenic germinal centers, accompanied by a 
significant decrease in the diameters of these germinal centers. The TUNEL 
stain for programmed cell death revealed the presence of large numbers of 
hepatic, cardiac and splenic cells that were positive for this dye. 

Treatment of chick embryos with florfenicol (150 mg/kg, in the air 
chamber) on the 12th day of incubation led to a decrease in the glycogen 
content in the hepatocytes on the 18th day of incubation, which was detected 
using the (PAS) stain, due to histological changes in the hepatocytes 
(Apoptosis). 

We conclude from the results of our current study that the veterinary 
antibacterial florfenicol has teratogenic, genotoxic, hematotoxic, anti-
proliferative effects of red blood cells, and histological changes in both the 
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liver and the heart caused by induction of apoptotic events. These toxic 
effects reflect the danger of consumer exposure to the residues of this 
antibacterial in animal products (meat, milk and eggs) due to its wide use in 
the treatment of food-producing animals (cows, sheep and poultry). 


