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Abstract: The goal of this research is to examine the effects of early life stress, in the form of 

maternal separation and peer rearing, and its differential impact on rhesus macaques across the 

lifespan. Some nursery-reared macaques develop self-injurious behavior (SIB) which is characterized 

not only by self-biting but also by chronic dysregulation in hypothalamic-pituitary-adrenocortical 
(HPA) axis activity, anxious behavior, and sleep disruption. In contrast, other monkeys reared in the 
same way are resilient and do not acquire SIB or any of its associated features. Once acquired, SIB 
declines slowly across age but even among older monkeys, higher levels can be reinstated with 
exposure to major life stressors such as relocation. The aims of this project are twofold: The first aim 
focuses on the major topic of “understanding the relevant dimensions of early life adversity and its 
measurement via both prospective and retrospective assessments”. Specifically, we will identify early 
life and later factors that help determine either vulnerability or resilience to the development and 
maintenance of SIB in nursery-reared macaques. This aim will be accomplished through retrospective 
analysis of behavioral data, challenge test reactivity, and health and wellness records of nursery-
reared macaques with and without SIB studied longitudinally through the first 15-20 years of their 
life. The second aim is concerned with the major topic of “possible interventions to reverse or 
compensate for health risks conferred by early life adversity”. Specifically, we will assess the efficacy 
of probiotic treatment, a multi-strain formulation, to reduce the incidence of SIB in middle-aged 
rhesus macaques. This therapeutic approach is based on: 1) substantial evidence from previous 
rodent and human studies demonstrating the efficacy of certain probiotic strains to reduce HPA axis 
activity and anxious behavior in response to a wide range of stressors and anxiety-provoking 
situations, and (2) our own preliminary data in rhesus macaques extending these findings to 
nonhuman primates and, importantly, also significantly reducing the rate of self-biting in the animals. 


