
Perinatal fentanyl exposure disrupts brain mTOR pathways

Krystal Flores-Felix1,2, John Page3, Janice Babus3, Philip H. Iffland II2,3, and Asaf Keller2

University of Maryland School of Medicine, STAR-PREP1, Anatomy and Neurobiology 
department2, Neurology department3

• The mechanistic target of rapamycin (mTOR) pathway 
is a cell signaling pathway critically involved in brain 
development. 

• Lasting effects of perinatal fentanyl exposure are
mediated by increased signaling in mTOR pathway.

• Prediction: perinatal fentanyl exposure affects
phosphorylation of ribosomal S6, a phospho-target of
mTORC1.

Figure 1: Fentanyl exposure timeline

Figure 2: Western blot procedure 

• Taken together, our results suggest that perinatal fentanyl exposure results in increase levels 
of PS6, a downstream effector of mTOR. 

• Histology analysis of mTOR downstream effector PS6 is also in the works.
• Future direction include administering mTOR antagonist, rapamycin, to investigate the 

potential reversal effect of perinatal fentanyl exposure on the brain.
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• Fentanyl is a synthetic opioid 50 to 100 times more 
potent than morphine. 

• Opioid related diagnosis in women have increased 
131% from 2010-2017.
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