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Abstract

BACKGROUND: Angiogenesis is the biological process of sprouting new vessels from existing vessels in the tissue. The
main factors in the molecular guidance of this process are vascular endothelial growth factors (VEGF) and fibroblast growth
factor (FGF).

OBJECTIVES: This study aims to investigate the effects of n-butanol and ethyl acetate fractions of the hydroalcoholic
extract of the Ferula asafoetida plant (one of the prominent medicinal plants in traditional medicine) on changes in the
expression of VEGF and FGF genes in the chorioallantoic membrane (CAM) of chick embryos.

METHODS: In this research, 80 fertilized eggs of Ross chicken were randomly divided into eight groups including control
and laboratory control (PBS) groups and 6 experimental groups. On the eighth day of incubation, the laboratory control group
was treated with normal saline and the experimental groups were treated with 100, 200, and 300 pg/ml doses of n-butanol
and ethyl acetate fractions of the hydroalcoholic extract. On the twelfth day, a photo was taken of CAM to count the number
of vessels and measure the length of vessels. The CAM samples were prepared for RNA extraction and cDNA production.
The collected data were analyzed using t-test and ANOVA.

RESULTS: The mean number of vessels and the length of vessels in the treatment groups showed a significant decrease
compared to the control group. Also, the expression levels of VEGF and FGF genes in the treatment groups were significantly
lower than in the control group.

CONCLUSIONS: The n-butanol and ethyl acetate fractions of the hydroalcoholic extract of the Ferula asafoetida plant
seem to adversely affect the angiogenesis process in the CAM of chick embryos by diminishing the expression levels of
VEGF and FGF genes.
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Figure Legends and Table Captions

Table 1. Primer sequences of VEGF, GAPDH and FGF genes.

Graph 1. Comparison of the mean number of blood vessels in the experimental groups compared to the control group. * Significant at the 0.05 level; ** significance at the 0.01 level.
Graph 2. Comparison of the mean length of blood vessels in the experimental groups compared to the control group. * Significant at the 0.05 level; ** significance at the 0.01 level.
Graph 3. Comparison of the mean head-caudal tail length in the experimental groups compared to the control group. * Significant at the 0.05 level; ** significance at the 0.01 level.
Graph 4. Comparison of the mean fetal weights in the experimental groups compared to the control group. * Significant at the 0.05 level; ** significance at the 0.01 level.

Graph 5. Comparison of the relative expression level of the VEGF gene in the experimental groups compared to the control group. * Significant at the 0.05 level; ** significance at
the 0.01 level.

Graph 6. Comparison of the relative expression level of the FGF gene in the experimental groups compared to the control group. * Significant at the 0.05 level; ** significance at the
0.01 level.
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