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DNA vaccination is achieved by injecting an animal with genetically engineered DNA to stimulate antigen-specific 
immunological responses. One of the greatest advantages of DNA vaccines is that they are able to activate both arms of 

the immune system, humoral and cell-mediated. Potency of DNA vaccines can be increased drastically (hundreds of times) 
via advanced delivery methods. Even though muscle was the first and is the most traditional site for DNA injections, skin 
was shown to be an immunologically superior site for DNA immunization due to abundant presence of immune cells such 
as Langerhans and dendritic cells. This study reports the development of DNA-based contraceptive vaccines constructed to 
stimulate effective immune responses against pituitary cells expressing gonadotropin releasing hormone receptors (GnRHR). 
Two delivery routes for the constructed vaccines were tested in mice: Intramuscular injection into quadriceps muscle, and 
Intradermal injection of the ear pinna. Inoculation of the ear pinna, but not intramuscular injection, was shown to stimulate 
immune responses leading to suppression of testosterone (indirect indicator of the vaccine efficacy) and decreased expression 
of GnRHR mRNA that might be due to partial ablation of pituitary gonadotropes expressing GnRH receptors. The success of 
the intradermal delivery might be explained by the special structure of the pinna, which consists of two layers of epidermis and 
dermis (separated by ear cartilage) containing a high number of dendritic cells (most effective APCs) within a restricted area 
connected with major superficial cervical draining lymph nodes.
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