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Neonatal programming with sex hormones produces long-term functional changes in various

tissues, including the brain. Previously, we demonstrated a higher content of dopamine and an

increase in potassium-induced dopamine release in the nucleus accumbens of adult rats exposed to

estradiol valerate. On the other hand, sex hormones also affect the opioid system increasing the

expression of the ? opioid receptor and ?-endorphins. Here, we investigated if neonatal

programming with sex hormones alters the response to morphine during adulthood in rats and

predispose them to neurochemical, rewarding and behavioral activating effects. We examined the

effects of neonatal exposure to a single dose of estradiol valerate or testosterone propionate on

morphine-induced (5 mg/kg, i.v.) dopamine release in the nucleus accumbens and

morphine-induced (3 mg/kg, s.c.) locomotor activity and conditioned place preference when these

rats were adults. Our results showed a significant increase in morphine-induced dopamine release

in the nucleus accumbens of rats that were exposed neonatally to estradiol compared with control

rats. This effect was correlated with higher place preference and locomotor activity induced by

morphine in adult rats neonatally exposed to estradiol valerate. However, the effect of morphine on

dopamine release and behaviors was similar in rats treated with testosterone compared to control



rats. Additionally, the expression of mu (?) opioid receptor, dopamine receptor type 1 (D1) and

dopamine receptor type 2 (D2) in the nucleus accumbens of adult rats was not different after

treatment with sex hormones. Taken together, our results demonstrated an enhancement of

pharmacological effects produced by morphine in rats neonatally programmed with estradiol

valerate, suggesting that early exposure to sex hormones could represent a vulnerability factor in

the development of addiction to opioid drugs such as morphine and heroin in adulthood. © 2019

Velásquez, Zamorano, Martínez-Pinto, Bonansco, Jara, Torres, Renard and Sotomayor-Zárate.
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