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Neonatal treatment to rats with quinpirole (NQ), a dopamine (DA) D2-like receptor agonist, 
significantly increases DAD2 sensitivity throughout the animal's lifetime. Increased DAD2 

sensitivity is a hallmark of psychosis. Individuals with psychosis demonstrate a dramatic 
increase in cigarette smoking compared to the general population. We bred NQ-treated rats to 
determine whether increases in DAD2 sensitivity could be passed to the next generation (F1). In 
addition, we analyzed whether these animals would demonstrate enhanced conditioned place 
preference (CPP) to nicotine in adolescence and underlying mechanisms of this effect. We 
hypothesized that F1 generation offspring would demonstrate a genetic profile consistent with 
drug abuse vulnerability, enhanced nicotine CPP, deficits in sensorimotor gating as well as 
increased DAD2 signaling and a sensitized response to brain-derived neurotrophic factor 
(BDNF) to nicotine in the nucleus accumbens (NAcc). RNASeq analyses revealed increased 
cortisol activity in F1 generation offspring of NQ-treated rats, consistent with drug abuse 
vulnerability. F1 generation offspring of at least one NQ-treated 'founder' demonstrated 
enhanced nicotine CPP, increased DAD2 signaling and an enhanced BDNF response to nicotine 
in the NAcc, a brain region critical to drug reward. The DAD2 receptor forms a heteromer with 
the metabotropic glutamate type 5 (mGlu5) receptor such that stimulation of the mGlu5 
decreases DAD2 signaling. Results revealed that a mGlu5 positive allosteric modulator 
alleviated nicotine CPP and sensorimotor gating deficits in F1 generation offspring of 
NQ-treated rats. This study establishes a novel model of drug abuse vulnerability consistent 
with psychosis and identifies a possible therapeutic target for treatment. 
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