Notes on BOV Ch 5: Bad Chemistry

Major neurotransmitters implicated in aggression:
· Norepinephrine
· Safety
· Amygdale

· “Better safe than sorry”
· Dopamine
· Reward 
· Nucleus Accumbens

· “If it feels good, do it!”
· Serotonin
· Mood 
· Raphe Nuclei
· “Chil-ax, dude”
Activation of “Flight or Fight” system

Flight: Fear



Leads to 2 types of aggression:

1) Elevated norepinephrine (CSF/urine) – people feeling unnecessarily threatened

Overactive BIS
Alarm system malfunction 

· Presynaptic-postsynaptic changes in neurotransmitter levels and receptors
· Gene expression changes
Leads to hyperactive alarm responses to novel stimuli, people overreact emotionally: “exaggerated behavioral responses more appropriate to emergency situations”

PTSD – powerful re-activation of negative memories/events triggered by any resemblance in stimuli to original events



2) Decreased norepinephrine – people who feel no fear



Underactive BIS/Overactive BAS
Lack of an alarm response

Emotion-driven learning system is dismantled

· lack of connection between actions and bad outcomes

· failure to anticipate that actions will cause harm to others

· lack of remorse (guilt/shame) response


Fight: Anger



IED: Intermittent Explosive Disorder – Impulsive Aggression


Decreased levels of serotonin ( decreased control of impulsions/negative mood


Depression (( Violence (self and other directed)





Murders 7x more likely to commit suicide (60% in prison murderers)




1/6 of depressed people commit suicide/50% suicides depressed

Natural opiates (endorphins/enkephalin) – psychic numbing

BIS (behavioral inhibitions system)/BAS (behavioral activation system)

BAS – CNS regulation of approach (reward) behaviors 
Left frontal cortex activity
• reward-seeking 
• positive emotions (hope, joy) (anticipation of good events) 
• high BAS (reactivity)  'impulsive' 
• low BAS (reactivity)  'not impulsive' 
• leads to sociopathy if no inhibition

BIS – CNS regulation of inhibition (punishment) behaviors

Right frontal cortex activity
• inhibits movement towards goals 
• responsive to cues of punishment or danger 
• high BIS high trait anxiety 
• low BIS low trait anxiety 
• leads to anxiety-based disorders
Anxiety: oversensitive BIS
Depression: oversensitive BIS or undersensitive BAS

Antisocial behavior: oversensitive BAS or undersensitive BIS 

Notes on BOV Ch 5: Raging Hormones
· In 1996 90% of people arrested for murder were men

· Antisocial personality disorder – 3x times
· Rapists, stalkers, mass murders predominantly men

· Serial sexual killers exclusively men

· Suicides ¾ male (in some populations 10x more likely to be men)

Why are men so much more violent than women? One proposed answer: Testosterone!

Evidence: Animal studies – take away testosterone, you get compliant non-aggressive behavior; introduce testosterone, you get dominant aggressive behavior. Yet….not all aggressive animals (or humans) have high levels of aggression; not all high levels of testosterone result in aggression.
You do get higher levels of testosterone in those males of high-status (who win confrontations/challenges to status) and lower levels of testosterone in those males of low-status. 

Testosterone ( Status (winning/losing social status – access to social/physical resources)

Outcome of conflict regulates testosterone levels (levels act as official “recorder” of outcome of social status)

When involved in aggression? Only when jockeying for social status requires violence (other methods don’t work or aren’t available to status-seeking male).

---

Testosterone – magnifies defensive (not offensive) aggression (that is, “the readiness to respond vigorously and assertively to threats/provocations”.
High status individuals typically rely more on defensive, rather than offensive, aggression – threats to status position.

Adolescence is a particularly troubling time for this heightened defensive response because it coincides with the developmental changes in the alarm response system.


Children – non-habituating startle response; turn away and seek protection from threat


Adolescence – habituated startle response; face and respond to threat, seek solution

Abusive, dangerous environments – or even singular traumatic experiences – can thwart or reverse the maturation of this system so that the child-like non-habituating startle response returns, but now in a system that is cognitive oriented towards facing/responding to the threat, leading to an over-sensitivity to perceived threats/provocations and over-exaggerated aggressive responses.
Kindling – neurological activation loops: initial activation of the neurological system requires a triggering event, but once activated the system is sensitized, which means more easily triggered the next time. After awhile the system can be activated without any external trigger at all. The more frequently the system is triggered, the harder it is to intervene and stop the activation.


(e.g., many psychological disorders, such as depression, bipolar disorder) 

In addition, increase in cognitive/social demands, developed perceptual/response patterns are being tested. Adolescents find themselves under an increasingly taxing cognitive/emotional load.

Females & aggression – estrogen? Estrogen levels do predict some forms of aggression – typically towards friends/family members. Estrogen is involved in male aggression as well. 

Hormone fluctuations associated with menstrual flow have the effect of making women

· more susceptible to responding emotionally to negative life events

· more likely to perceive a life event as negative

---

Sex and aggression
Testosterone ( sexual drive

So a reduction in sexual drive should reduce sex-related violence/crimes – right? Only if it is actually sexual desire that is driving the aggression.

Paraphilias – people whose sexual desire becomes “imprinted” on activities that most people would find frightening or repulsive. 


Genetic basis? 


Environmental influence?

When the sexual violence is being driven by something other than sexual desire – desire for control, for revenge, for causing pain – then a reduction in testosterone does not reduce the violence (though it may remove the sexual nature of it).

Serial killers (predatory psychopathy): 50-500 ( account for 10% of homicides annually

---
Stress hormones (glucocorticoids – cortisol, etc)
HPA axis: Hypothalamus ( (CRF) ( Pituitary ( (ACTH) ( Adrenals ( glucocorticoids ( elevated levels can cause serious damage to the body (atherosclerotic plaques, immune suppression, diabetes, osteoporosis, brain damage.

CRF ( increased blood sugar, respiration, heart rate, slows digestion, kills desire for eating/sex, curtails immune response.

Desensitization of HPA axis: High levels of stress elevate glucocorticoid levels, which the brain responds to be withdrawing glucocorticoid receptors – thereby making the brain underestimate the amount of corticoid in the bloodstream, keeping the levels elevated. 

Depression vs. Rage
Type “H” personality 

· subset of Type “A” (impatient, competitive, irritable, overachievers)

· overactivity of alarm system

· “ragers”: hostile towards people, quick to get angry, yelling at people for mistakes

· Significant increase in cardiovascular disease

Anxiety/Depression

· Over-activation of the alarm system leads to it failure to respond to regulation – withdrawal of receptors maintains high levels of elevation.
· Sometimes, however, the over-activation can lead to an increased number of receptors, so that increased cortisol is immediately responded to and lowered, keeping it artificially low, as if the system is failing to respond at all.

Psychopathy – levels of glucocorticoid are also artificially low in people suffering from sociopathy/psychopathy.
---

Homeostasis vs. Allostasis

Table 6.1 – Key features of stress responses
