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Oxytocin effects extend to adult 
maternal behavior, stress reactivity 
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Implications for human psychopathology 
 
 

 

What is oxytocin? 
 
Oxytocin is a hormone that in the past was believed to be 

related to a few well-defined activities related to birth and lacta-
tion.  However, further research has shown that it has many 
subtle but profound influences. It clearly has three major ef-
fects: 

1.  Stimulation of milk ejection (milk letdown): Oxyto-
cin stimulates certain muscle cells, causing milk to be ejected 
into the ducts. 

2.  Stimulation of uterine smooth-muscle contraction at
birth:  During labor, oxytocin is released when the fetus stimu-
lates the cervix and vagina and it also enhance the contraction 
of uterine smooth muscle to help in birth. 

3.  Establishment of maternal behavior: Successful re-
production in mammals demands that mothers become attached 
to and nourish their offspring immediately after birth.   

The same events that affect the uterus and mammary at  
birth also affect the brain. During parturition, the concentration 
of oxytocin in cerebrospinal fluid increases.  

Thus, oxytocin plays a major role in establishing maternal 
behavior. The article on which this Snapshot is based focuses 
primarily on this area.   
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    Summary of findings 

Researchers reviewed recent discoveries that 
showed emerging evidence that oxytocin is in-
volved in transducing nurturing received into adult 
maternal behavior and stress reactivity. 

First line of evidence 
Reducing oxytocin decreased the display by 

nursing rat dams of pup-licking (PL) and arched-
back nursing (ABN), but not other components of 
maternal behavior.  This and increased maternal 
self-grooming suggests that oxytocin may shift the 
balance of oral grooming by dams away from 
themselves and toward pups. 

Second line of evidence 
 Oxytocin receptor concentrations in areas in 

the adult brain where oxytocin stimulates maternal 
behavior or diminishes anxiety and adrenal axis 
responses to acute stress were positively related to 
PL-ABN received during infancy.  
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        Oxytocin activity in the nursing rat dam’s brain regu-
lates her frequencies of pup-licking (PL) and arched-
back nursing (ABN).   
       The amount of PL-ABN received by infant female 
rats determines how many oxytocin receptors they ex-
press as adults in brain areas where oxytocin regulates 
maternal behavior, anxiety and hypothalamic-pituitary-
adrenal (HPA) axis activity. 
        It appears that oxytocin activity in young female rat 
pups influences their adult PL (and possibly ABN) fre-
quency.  PL-ABN shown by dams may regulate oxytocin 
activity in their pups and thereby affect the maternal be-
havior later exhibited by their adult female offspring. 
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(continued from front)  
  
PL-ABN could determine the magnitude of these 
oxytocin effects.  
      This indicates that oxytocin activity in female rat 
pups, which may be regulated by PL-ABN received 
from their mothers, influences their adult levels of 
PL. 
      In this way, maternal care received could not 
only alter the development of oxytocin receptors but 
perhaps also other neurochemical systems, such as 
glucocorticoid receptors, coricoptropin-releasing hor-
mones and gamma-aminobutyric acid (GABA), that 
regulate anxiety and HPA axis responses to acute 
stress. 
       These three lines of evidence suggest that oxyto-
cin selectively enhances PL-ABN by rat dams, which
then increases oxytocin activity in female pups and, 
thereby, facilitates their expression of central oxyto-
cin receptors (and perhaps other aspects of central 
oxytocin systems) and, consequently their adult PL-
ABN frequencies and acute stress responses.   
 

Summary of findings 
 
        Nurturing received in infancy may broadly influence 
ovarian steroid regulation of central oxytocin receptor ex-
pression. Perhaps the degree to which oxytocin contributes
to estrogen and progesterone-stimulated female sexual be-
havior...is determined by early nurturing experience.       
      Third line of evidence 
        Oxytocin and oxytocin antagonist treatments of rat 
pups on postnatal days two to ten, respectively increased 
and decreased PL by the treated rats when adult and them-
selves nursing dams.   
        Findings suggest that maternal contact may stimulate 
oxytocin release in the pup brain and that a decline in that 
release during maternal separation may contribute to dis-
tress vocalizations.  Maternal PL-ABN may be particularly
effective in enhancing oxytocin activity in pups. 
       The widespread central expression of receptors during 
the first two postnatal weeks suggests that oxytocin may 
influence early neural development in many brain areas.  
By regulating central oxytocin release in pups, maternal 
Implications of findings          
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       Also, it is not uncommon for children to undergo repeated 
isruption of attachments during changes in foster care placement.   

      Such early experience produce persistent difficulties in forming
nd maintaining relationships and increase vulnerability to depres-
ive, anxiety, addictive and personality disorders.   
      The research examined in this paper suggests that central oxy-
ocin systems are particularly malleable by nurturing experiences 
uring development and may have livelong influences on the ability
o form close emotional attachments to others especially one’s own 
hildren. 
       Abuse, neglect and disruptions during early relationships may 
xert negative effects on the development of central oxytocin sys-
ems resulting in deficits in emotional attachment and excessive 
tress reactivity that lead to abuse and neglect of the next generation
f children. 

        These studies could lead to new biological strategies to facili-
ate recovery from pathological early experiences and to protect 
hildren who are caught in these terrible circumstances.   

          Snapshots are summaries of research articles, books and other publications by researchers at the FPG Child De-
velopment Institute at UNC-Chapel Hill.  Permission is granted to reprint this article if you acknowledge FPG and the 
authors of the article on which this Snapshot is based.   
 
                    For more information, call Loyd Little at 919-966-0867 or  email <loyd_little@unc.edu> 
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