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Higher plants are still a major source of natural products also called 
secondary metabolites such as pharmaceuticals, colours, dyes, and 

flavours. Several secondary metabolites from plants are used medicinally as 
isolated compounds, such as morphine (pain killer), paclitaxel, vinblastine 
(tumor therapy). Over the past three decades, plant tissue culture and 
plant biotechnology techniques have proved to be a valuable tool for study 
biosynthesis and production of pharmaceutical compounds in plants. One of 
the plant tissue culture protocols that considered as an attractive alternative 
for the production of many valuable natural secondary metabolites is hairy root 
culture. Hairy roots, also called transformed roots, are produced after infection 
of susceptible plant cells with a soil bacterium, Agrobacterium rhizogenes, and 
are associated with the integration of T-DNA from the bacterial Ri plasmid into 
chromosomal DNA in plant cells. Hairy roots are characterized by high growth 
rate and genetic stability. These genetically transformed roots can produce 
higher levels of secondary metabolites or amounts comparable to those of 
intact plants. Hairy root cultures offer promise for production of valuable 
secondary metabolites in many plants. In addition, the altered phenotype 
of hairy root is useful in plant breeding programs with plants of ornamental 
interest. The present talk gives an overview on the advantages and applications 
of hairy root culture, how to establish and culture them in labs, and examples 
of real experiments for using hairy root culture as a model for pharmaceutical 
compounds production from some Egyptian medicinal and ornamental plants.
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