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In Summary: Limbic system development  

    Dr Joseph's article discusses the different parts of the limbic system, their different stages of maturation, and the nature and implications of their "experience-dependent" style of development.

    One of the major concepts discussed in Joseph's article, and  the basis of his arguments, is the "experience dependent" nature of some  parts of the brain.  While some parts of the brain are fully functional at birth, others are slower to develop and are dependent upon appropriate interaction with stimuli in order to continue their development. For example,  if  the eye of an animal is taped shut early on in life, the visual cortex will simply not develop and perceptual blindess will result.  Joseph carries this one step further to the more abstract senses.  If appropriate emotional and social interaction are absent then the various strucures of the limbic system will fail to properly develop.

    The results of deprivation are both physical (in terms of both structure and function) and behavioral.  Again this is true for both the more concrete and more abstract senses. Physically, the visual cortex of a organism whose eye is taped shut or otherwise blocked will not develop;  other brain structures even will take over the designated area.  Consequently, behaviorally, the organism will not "see", will have no way of processing visual information coming through the now open eye.  Likewise, social-emotional deprivation causes physical changes in the neural networking of the limbic system.  Connections which should have been developed are pruned, and some abnormal connections are preserved.  Behaviorally, outwardly, the consequences are as drastic (or more) as loss of sight;  reductions in learning, perception and memory, abnormal or absent emotional connections, self destructive, autistic behaviors.  The horrifying statistics of various orphanages speak for themselves.  Of the many children who were deprived of emotional contact,  the majority died.
    Joseph also addresses the different parts of the the limbic forbrain; the hypothalamus, amygdala, cingulate gyrus and septal nuclei, and their different stages of critical development.  The amygdala develops during the first year of life, and is responsisble for the indiscriminate social behavior of very young babies.  Proper interaction with others is necessary for the proper development of the amygdala and likewise, proper development of the amygdala is necessary for social-emotional functioning, ability to experience   love, fear and joy, the seeking out of physical affection, and facial expression recognition.  During the second half of the first year of life and over the next few years, the cingulate gyrus continues to develop.  This structure is responsible for the infant-mother attachment, for role playing, and fantasy.  Between the ages of one and three, and into puberty the septal nuclei develop.  These structures are connected with psychosexual development, and are also instrumental in inhibiting  the social seeking nature of the amygdala.  Joseph theorizes that social- emotional  deprivation at any point in these stages of maturation affects the neurological development of the corresponding structure.    Laboratory experiments with animals and observation of surgically lesioned patients  strenthen Josephs' positions.  Animals without septal nuclei indiscrimanately seek contact.  Animals  with destruction of theamygdala may cease to  to interact or may behave in an inappropriate social and emotional manner.  

    Joseph comments on an even wider scale by pointing out that neglect is stressful, and traumatic stress causes harmful hormonal and chemical fluctuations.  These stress effects adversely affect the structures mentioned above, and in addition, the hippocampus.  This section of the article is less specific and less detailed, but strengthens the positions of many current researchers who are examining the longterm effects of childhood trauma and stress.  While once the opinion may have been "what doesn't kill you makes you stronger"  studies now show that stress is sometimes simply "bad for the brain".  Sufferers of PTSD have a persistent  activation of the stress response which causes long term changes in hormonal secretions and memory processing (Van der Kolk, 1994).  Joseph mentions "kindling" in the hippocampus, a term now sometimes used to refer to the hieghtened tendency  of a repeated  anxiety response  on a physiological level.  

    Josephs article is disturbing and  unsettling, but it is part of the quiet revolution  which piece by piece has been breaking down the barrier between the "physical" and  the "emotional".  Once schizophrenics were considered possesed, then they were seen  as victims  of "schizophrenegenic mothers".  Now we have the dopamine hypothesis and evidence of anatomical abnormalities.  Once autistic children were considered victims of "refridgerator mothers", now we have an inkling of an organic explanation.  We now treat mental disorders with drugs which effect brain chemistry. We know that emotions effect physiology and physiology effects emotions - and this knowlegde is influencing the way we raise our children, view mental illness, and how we attempt to understand and treat disorders.     
