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BRAIN WAVES
Prosopagnosia: An inability to recognize faces
by Jennifer Wolf and Beth Vogel

Imagine living life not being 
able to distinguish between your 
wi fe o f twenty year s and 
someone you have never even 
met. For Barry Wainwright, this 
is a reality. “When I walk down 
the street, as far as I know 
e ver yone I pa s s i s a 
stranger.” (2008) Wainwright 
suffers from a rare neurological 
disorder called prosopagnosia. 
This condition results in the 
inab i l i t y o f i t s v i c t ims to 
recognize faces, and in the most 
severe cases even their own. 

Widespread knowledge about 
this disorder followed Bodamer’s 
report in 1947 in which he 
stated, after fully describing its 
symptoms, that it was distinct 
from agnosia. He named the 
disorder by combining the Greek 
word for face, prosopon, with 
agnosia, which is the medical 
name for general recognition 
impa i rment . Wainwr ight 

describes this phenomenon by 
saying, “I can make out facial 
features perfectly wel l , but 
somehow they just don’t connect 
with that person in my brain.” 
People suffering from this often 
cannot even identify their close 
family and friends. This can be 
devastating to their social life, 
causing them to withdraw from 
other people. “I became bookish, 
unpopular at school and bullied. 
I couldn’t make friends because 
uniforms made it impossible to 
remember anyone.” They can 
develop social anxiety disorders 
from the fear of embarrassment 
of not being able to recognize 
people they had previously met. 
Depress ion can a l so be 
experienced from the difficulties 
in forming relationships. Even 
watching movies and plays is 
virtually impossible because the 
plot is too hard to follow when 
you cannot make a distinction 
between each character. 

On talking about his children, 
Wainwright recalls, “One source 
of sadness is that I couldn’t 
appreciate their school plays 
because I found it impossible to 
ident i fy them on s ta ge . ” 
Although the most common 
symptom is the inability to 
recognize faces, prosopagnosia 
can a l so be pa i red wi th 
difficulties in place and location 
recognition as well.

—Continued on next page

Dear readers,
This issue highlights 

numerous rare diseases 
that affect the central 
and per iphera l 
nervous systems. 

For the diseases 
discussed, treatments 
are only palliative, but 
re search i s cont inua l l y 
conducted to provide long-
term curative treatment.

CANAVAN DISEASE: PROGRESSIVE MYELIN DEGENERATION IN THE BRAIN
by Michael Paoli#o

Canavan disease is classified 
as leukodystrophic, or a disease 
which causes progres s i ve 
degeneration of myelin in the 
brain, peripheral nerves and 
spinal cord. It was named after 
Myrtelle Canavan in 1931 after he 
described the disease for the first 
time. Modern sciences are now 
capable of accurately diagnosing 
Canavan disease and research 

suggests it has a strong genetic 
basis. Thereby, carrier screening 
and prenatal detection is possible 
for families at risk. 

Symptoms&
Symptoms normally appear 

in infancy and include visual 
inattentiveness, difficulty with 
simple motor tasks, low muscle 
tone, and difficulty with head 
control. As the child grows, 

motor skills and mental ability 
decline and eventually blindness 
will set in; however, auditory 
funct ion remains . Other 
symptoms include megalocephaly 
(enlarged head), and leg and arm 
muscles tend to be flexed. If the 
child survives into adolescence, 
more difficulties manifest, such 
as seizures, muscle weakness, and 
difficulty eating.

—Continued on next page
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In a case study by Bornstein 
and Kidron (1959), an anonymous 
patient remembers, “I knew 
from memory what to expect 
along the way—the various 
tur n ings , bu i ld ings , and 
landmarks, but when I passed 
these po int s they seemed 
d i f fe rent to what I had 
imagined.” 

There are various causes of 
this disorder, but all are linked to 
damage in the fusiform gryus, a 

fold in the right side of the brain 
that manages facial perception 
and memory. Damage can result 
from stroke or traumatic brain 
injury, or the patient can be born 
wi th the d i sorder, l ead ing 
doctors to believe it can be based 
on genetics as well. It is worthy 
to note though that 
prosopagnosia is not related to 
memory loss, vision impairment, 
or learning disabilities. Aspects 
like intelligence and most other 
cognitive functions are not 
affected by this disorder. Doctors 
also believe that there are many 
undiagnosed cases in patients 
suffering from social conditions 
like autism, thus explaining their 
difficulties in interacting with 
other people. 

Though there is no cure for 
prosopa gnos ia , t rea tment 
involves learning strategies that 

enable patients to cope with 
their disorder. Some of these 
strategies include using voice, 
clothing, and distinct physical 
traits to differentiate between 
familiar people. Those that 
acquire prosopagnosia as a result 
of damage to the brain can be 
trained to use these clues to 
identify family members and 
friends and attempt to live their 
l i f e norma l l y. Howe ver, 
prosopagnosiacs who are born 
with the disorder do not have 
this option and the disease has a 
far more crippling effect on their 
lives.

Prosopagnosia can be difficult 
to even begin to imagine by 
someone who is not affected by 
it, but firsthand accounts by 
sufferers can help us piece 
together this rare disorder. Best 
explained by a true victim, 
Wainwright emphasizes, “People 
don’t generally discuss how they 
recogn ize someone - i t ’s 
someth ing they take for 
granted.” (2008).

The Fusiform gyrus (red arrow)—a component of the visual processing 
system that is involved with facial recognition. This region, along with the 
amygdala, medial pre$ontal cortex, the occipito$ontal cortex, and the superior 
temporal sulcus form a network responsible for the processing socia#y relevant 
stimuli.

CANAVAN DISEASE  - Continued $om first page 
Inheritance
Canavan disease is an autosomally recessive 

trait. This means that both parents must carry the 
allele in order for the offspring to contract the 
disease.  In order for a child to have the disease he 
or she must receive two recessive genes, one from 
each parent.  This also explains why healthy parents 
can have a child with Canavan disease, since each 
parent may have one allele and therefore be a 
carrier and asymptomatic.,  It is believed that 
chromosome 17 is responsible for synthesizing 
aspartoacylase, and thus the disease when mutated.

Aspartoacylase
Aspartoacylase is an enzyme that helps to break 

down N-acetylaspartate acid into the components 

believed to be necessary for proper myelin 
production and maintenance. This enzyme breaks 
down the compound N-acetyl-L-aspartic acid 
(NAA) into aspartic acid, a necessary amino acid, 
and acetic acid. The exact function of NAA is 
unknown; however, it is hypothesized to be 
important in making certain lipids necessary for 
myelin production as well as in carrying water 
molecules out of nerve cells. 

Treatments
All treatments for Canavan disease are aimed to 

alleviate the symptoms. While there is no treatment 
for the disease itself, the symptoms can be 
managed.  Some researchers have suggested gene 
therapy with aspartoacylase (ASPA) genes to 
increase the level of ASPA in the brain. However, 
most treatments are simply palliative.
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By Sarit Sandowski
! Phenylketonuria (PKU) is 
a recessive genetic disease in 
which people are missing the 
enzyme pheny la l an ine 
hydroxylase and therefore 
cannot properly metabolize 
the amino acid phenylalanine.  
The body conver t s 
phenylalanine to tyrosine, 
which is essential for making 
proteins, neurotransmitters, 
( such a s dopamine and 
norepinephrine), and thyroid 
hormones.  Phenylalaine is 
most commonly found in 
foods high in protein, such as 
milk, meat, poultry, fish, eggs, 
and soy products , and 
a spar tame (an a r t i f i c i a l 
sweetner).
 The recommended 
phenylalanine level is less 
than 6 mg/dl, though the 
average count is around 1 mg/
dl, whereas in PKU patients, 
it  is usually above 30 mg/dl.  
When there i s a 
phenylalanine hydroxylase 
deficiency, phenylalanine 
builds up in the blood stream.  
This can poison the brain 
t issues causing seizures , 
mental retardation, or other 
neurological issues such as 
problems with memory and 
impulse control.  For these 
reasons, people with PKU 
must follow a diet that avoids 
phenylalanine-rich foods, 
replacing them with milk 
substitutes, as well as fruits 
and vegetab les .  A 

supp lementa l medic ine , 
sapropterin dihydrochloride 
(Kuvan), may be taken to help 
lower levels of phenylalanine.  
Interestingly, since tyrosine is 
associated with dopamine, 
people diagnosed with PKU 
commonly suffer from clinical 
depression  
! PKU is expressed within 
the first stages of life, and is 
noticeable when babies start 
drinking formula or their 
mother ’s mi lk .  Ear l y 
symptoms include musty odor 
of the skin, urine, or hair, 
weight loss from vomiting or 
diarrhea, irritability, skin 
problems, and sensitivity to 
light.  Women with PKU who 
may be pregnant must be 
conscious of the levels of 
phenylalanine in their blood 
because if the levels are too 
high their child is at a greater 
risk of mental retardation.   
Although, in the US, about 
one in f i f ty peop le a re 
d ia gnosed wi th PKU, 
approximately only one in 
10,000 babies are actually 
affected by the disease.  In 
the United States, newborns 
are tested for PKU during the 
first 48-72 hours of l ife, 
there fore a l lowing for 
immediate treatment.  If the 
disease is not treated within 
the first three to six months, 
severe mental retardation 
may occur.  But if treatment 
of the disease is immediate 
and constant, the chance of 

lasting effects is reduced.  
Studies of PKU patients have 
shown that after a few years, 
the body might become 
accustomed to eating normal 
foods , a l though a s t r ict 
phenylalanine-conscious diet 
should be maintained in order 
to minimize the potential 
effects of the disease.   If the 
diet is discontinued at a 
young age, a sufferer may 
develop drops in IQ, learning 
d i sab i l i t i e s , beha v iora l 
p rob lems , such a s 
hyperactivity and irritability, 
neurological problems, such 
as tremors, eczema and other 
sk in d i sorders , and 
personality disorders. 

PHENYLALANINE HYDROXYLASE: A CRITICAL

Enzymatic conversion—of a 
substrate into a different product-
molecule is an important biological 
p r o c e s s . E n z y m e s l o w e r t he 
activation energy of a reaction, 
allowing it to occur fast.  The 
conversion of phenylalanine to 
tyrosine (shown above) is important 
for proper neural development.

ENZYME DURING BRAIN DEVELOPMENT
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By Steven Lange
! Rhesus monkeys are a 
species of Old World primate 
indigenous to Asia. These 
brown, red-faced simians are 
intelligent animals that can 
d i sp lay many f ac ia l 
expressions and adapt to a 
wide range of habitats. When 
the temporal lobes of rhesus 
monkeys a re surg ica l l y 
removed, however, they do 
not d i sp lay the i r noted 
congeniality or shrewdness.
! In 1930, when Heinrich 
Klüver and Pau l Bucy 
removed the temporal lobes 
of rhesus monkeys, they 
ins t iga ted a beha v iora l 
transformation that would 
soon bear their names. Klüver 
and Bucy observed several 
changes (about six points of 
difference) in the mammals’ 
behavior.
! The symptoms of Klüver-
Bucy Syndrome were 
observed in 1955 for the first 
time in a human—a 22 year—
old male patient suffering 
temporal lobe damage from 
simplex meningoencephalitis.
! Klüver-Bucy Syndrome is a 
neurobehavioral disorder that 
occurs when the right and left 
medial temporal lobes are 
impaired. The temporal lobes 
are located within the right 
and left hemispheres of the 
brain and are responsible for 
auditor y process ing (via 
primary auditory cortex), 
langua ge comprehension 
(Wernicke’s area), and long-
term memory (hippocampus). 

The medial temporal lobe 
contains the amygdala which 
helps in reflex formation, 
dopamine product ion , 
s t imula t ion o f the 
sympathetic nervous 
system, generation of 
anger and fear 
re sponses , and 
format ion and 
storage of memories 
from emotional events. 
Many of the hyperactive 
behaviors of Klüver-Bucy 
Syndrome directly result from 
the lesioning of or damage to 
the amygdala.
! Klüver-Bucy Syndrome is 
usually defined by a set of 
d i scer n ib le abnormal 
behaviors. The patient suffers 
f rom visual a gnosia : the 
inability of the brain to make 
sense of visual stimuli, and 
recognize and remember 
familiar objects or faces 
(prosopa gnos ia† and 
prosopamnes ia ) . This i s 
usually typified by posterior 
temporal damage, more so to 
the r i ght hemisphere . 
Another symptom of the 
syndrome i s 
hypermetamorphosis. Victims 
react an imated l y and 
exa g gerat ive l y to v i sua l 
stimuli. They experience an 
irresistible impulse to notice 
and react indiscriminately to 
everything in sight.
! Klüver-Bucy Syndrome is 
typically characterized by a 
change of diet: constituted by 
eating inappropriate foods 
(even objects) and overeating. 

Victims may become bulimic 
or obese because of their 
improper and/or unlimited 
consumpt ion . Thi s 

augmentat ion o f 
appetite accompanies, 
o r complements , 
s ymptoms o f 
h y p e r o r a l i t y . 

Hyperorality is the 
increased tendency, 

compulsion, or curiosity 
to explore items by mouth. 
Such fore ign i tems can 
include food not normally 
inges ted or consumed . 
Actions may also include 
soc ia l l y inappropr ia te 
touching or licking, which 
exempl i fy v i c t ims ’ 
hypersensuality.
! Altered sexual behavior is 
also seen in those suffering 
from Klüver-Bucy Syndrome. 
The ne w sexua l i ty i s 
characterized by an increased 
sex -dr ive ( l ib ido )  and 
tendency to find stimulation 
f rom inanimate objects . 
Victims may solicit unusual 
things for erotic pleasure, and 
des i re in tercourse wi th 
unusual partners or with 
partners from other species. 
Victims do not, and cannot, 
exerc i se sexua l o r se l f -
constraint.
! Klüver-Bucy Syndrome 
causes a dampening o f 
emotional expression. Victim 
docility is characterized by 
d imin i shed fear and 
aggression. 

KLÜVER-BUCY SYNDROME: IMPORTANCE OF TEMPORAL LOBE FUNCTION

†See the article prosopagnosia of this issue 
for more infomration.
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KLÜVER-BUCY
& - Continued $om previous 
* “Psychic blindness”, or the 
inability to recognize the 
meaning or importance of an 
event, is what causes their 
passivity. There is a flat effect
—an emotional blunting—
that increases their placidity.
! Klüver-Bucy Syndrome is 
more likely to be diagnosed in 
peop le su f fe r ing f rom  
conditions like Alzheimer’s 
Disease, herpes simplex, head 
in jur y, surg ica l l e s ions , 
ep i lepsy,  and i schemia 
(restriction in blood supply) 
that interfere with brain 
functioning. The syndrome 
itself is difficult to diagnose 
because of its rarity, and 
because diagnosis usually 
requires a minimum of three 
obser ved symptoms—the 
most common of which are 

are placidity, hyperorality, and 
dietary changes.
! Do not assume that your 
four-year old brother, who 
speaks infrequently, puts 
marbles in his mouth, and 
stuffs his face with chocolate 
ad nauseum, is a victim of 
Klüver-Bucy Syndrome. He is 
not necessa r i l y p l ac id , 
hyperoral, or obese, and in 
most cases wil l not be a 
v ict im of the syndrome. 
Though the syndrome has no 
known cure , ca re fu l 
monitoring of the patient is 
recommended. The cognitive 
and behavioral effects are 
str iking and last ing, but 
luckily Klüver-Bucy is, at least 
for now, a rare condition 
which is more often caused by 
previous disease or surgical 
lesioning than by natural 
events.

Temporal lobe—A region located 
ventral to the $ontal and parietal 
l o b e s t ha t i s r e s p o n s i b l e f o r 
organizing sensory input.  Some 
effects of temporal lobe damage 
i n c l u d e i m p a i r e d l a n g u a ge 
comprehension and long -term 
m e m o r y,  a l o n g w i t h a l t e r e d 
personality and sexual behavior. 
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