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Autism or Autism Spectrum Disorder
now diagnosed in about 1 in every 50 kids

(better detection, broader criteria,  less stigma, & possibly some increased 
incidence)

Varying degrees of severity*
Impaired :

social interactions & social 
awareness

verbal & nonverbal communication 
Impaired cognition (unable to 

imagine or “read” other people)
restricted repertoire of activities

insistence on sameness, routines

Genetics and Risk

• 3-4x as many males with autism
• Couples with 1 autistic child are at least 25X more 

at risk of having another with autism
• Concordance in identical twins 60% or even 

higher if broader social/intellectual criteria are 
used

• Multiple genes, most associated with early CNS 
development, associated with autism

• At least 6 genes which widely affect expression of 
other genes assoc with autism

Famous Neurologist Oliver Sacks Discusses 
Autism

• https://www.youtube.com/watch?v=cZndKnARqB8

Possible Environmental Risk Factors
• NOT childhood vaccinations

• Women who were pregnant in a high traffic pollution 
region 3x normal risk

• Environmental toxins which produce deformities also 
increase risk of ASD

• Mothers of ASD kids may show higher than normal 
immune antibodies which could affect prenatal 
development

• Mothers with metabolic conditions more risk

• BUT prenatal folic acid halves risk

What’s Different in Brain?
Multiple & variable abnormalities

• Signs of abnormal prenatal development of CNS

• Reduced activity in the brain area usually active when 
we look at others (fusiform gyrus (pink))

• Corpus callosum connectivity & processing of language 
may be decreased as well as frontal lobe to amygdala 
connections to control emotions 

• Abnormal Serotonin levels

• Cerebellum, temporal lobes abnormal

• Decreased “mirror neurons” that help us understand, 
empathize or imitate others.

Brain-Related Treatments

• SSRIs may improve functioning

• New research: oxytocin (hormone related to bonding) may increase 
empathy & social interaction

https://www.youtube.com/watch?v=cZndKnARqB8
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Autistic Savants or        Savant 
Syndrome

• 10% or less of those with autism possess some exceptional ability (may be 
artistic, musical, math, memory, or communication) despite the 
impairments in other aspects of their lives.

• Occasionally Savant Syndrome occurs in individuals who are not autistic, 
but who suffered brain injury, brain deterioration, or mental retardation.

• You may have hidden savant abilities!

• Biological basis still a mystery but 2 hypotheses:
• Reduced connectivity in ASD brain may allow “islands of 

specialization”
• Reduced connectivity of prefrontal cortex in particular may reduce 

inhibition of other brain functions (FT dementia patients may develop 
savant abilities)

Attention Deficit/Hyperactivity 
Disorder (ADHD)

• Diagnosed when a child shows 
• 6 or more symptoms of inattention and/or

• 6 or more symptoms of hyperactivity and/or impulsivity

• These symptoms must have been present for at least 6 
months & must be inappropriate for their developmental 
level.

ADHD associated with reduced levels of brain activity

evidence of faulty D4 receptor gene

NIMH Long-Term Study of ADHD Reduced Brain Volume

The ADHD Brain

• Brain anomalies

• Smaller hemispheres , especially Prefrontal cortex, Cerebellum, and Right 
caudate nucleus of the striatum

• Reduced connectivity of the areas that allow behavioral inhibition

• Increased clean-up of DA (reversed by drug treatment)

SOURCE: From “Cortical Abnormalities in Children and Adolescents With Attention-Deficit Hyperactivity Disorder,” by E. R. Sowell et al., Lancet, 362, figs. 2 & 3, pp. 1702–1703. © 
2003 Elsevier Ltd.
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• In 30% brain development seems to catch up and there is robust 
improvement in ADHD

• In 50%, some improvement but some brain abnormalities persist

• In 20%, little improvement and marked attentional difficulties 
continue in adulthood
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• Runs in families
• 5-6 times more prevalent in relatives than non-relatives of 

individuals with ADHD

• Concordance: 79% in identical twins, 32% in fraternal twins.

• Genes associated with ADHD involved in 

• Dopamine, norepinephrine, and serotonin transmission

• Synaptic functioning

• Neural development 

• Learning

Genetics and ADHD
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Environmental Factors and ADHD

• ADHD incidence increased by 
• Stress, smoking, drug abuse during pregnancy

• Brain injury, stroke, and pregnancy/birth complications

• Lead and pesticide exposure
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Treatment

• Stimulant drugs to increase activation of prefrontal 
inhibitory functions.

• Would regular use of amphetamines increase 
substance abuse?

• NO – Data shows early ADHD drug treatment 
might prevent or decrease later substance abuse

Where is the Memory 
System in Brain?

Recall that the brain floats in a layer of 
cerebrospinal fluid…..

“Closed Head Injury”)

• In instances of sudden stops 
or the extremes of 
movement in an accident 
situation, the brain can be 
injured by banging against 
the interior of the skull even 
if the skull is not fractured
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Floor of Skull

• Prefrontal region & front 
tips of temporal lobes are 
particularly at risk (like the 
front bumper or headlights 
on your car, the front parts 
are likely to collide with 
skull)

Closed Head Injuries to Brain

Contusions of Closed Head Injury
Pattern of frontal and temporal lobe 

bruising often seen.

Patient H.M. was knocked down by a 

bicyclist as a kid and damaged the tips 

of both of his temporal lobes.

The Sad Case of H. M.

• As a child he developed post-traumatic focal epilepsy in 
both temporal lobes which could not be  controlled by 
medication.

• Unilateral temporal lobe surgeries to remove an epileptic 
focus had successfully reduced seizures in previous patients. 

• Bilateral surgeries had been done in animals without serious 
disruptions of behavior, so……

• As an adult HM had bilateral medial temporal lobectomy to 
remove the epileptic focus on each side.

The hippocampus and amygdala form the core of the medial 
temporal lobe, so they were removed as well.
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H. M.

• His epilepsy greatly improved but memory system was 
severely impaired

• After surgery HM could not store new life experience 
memories or new informational memories. This is called 
anterograde amnesia. 

• He was essentially stuck in 1953 until he died in 2008.

• The hippocampus is essential for getting these new 
“declarative memories” into storage.

• But the hippocampus in NOT the memory bank. 

• HM still had his OLD memories & still had a normal IQ, so 
those OLD memories must not reside in the temp 
lobe/hippo.

• Different regions of cortex (aud, vis, language, touch, etc.) 
seem to be the declarative memory banks.

• He did lose more recent memories from the years just 
before his surgery. This is called “retrograde amnesia” & 
suggests the hippo continues to be important for recent 
memories but eventually they are stored elsewhere.

Retrograde vs. Anterograde Loss

Trauma or

H.M. Also Shows All Memories 
Not Stored in Same Way

• H.M. has shown evidence of the formation of new “how 
to” memories &  conditioned memories 

• Finger maze, mirror tracing, rotary pursuit, playing Tetris, 
classical conditioning

• These more physical memories depend on the basal 
ganglia & cerebellum, not the hippocampus.

Figure 17.2  Henry’s Performance on a 
Mirror-Tracing Task


