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Dear readers,

The B i n g ha m t on 
University Psychobiology Club 
is excited to present the first 
of many issues that wil l 
h igh l i ght neurosc ience 
research, as well as other 
top ics o f in teres t .  In 
particular, this newsletter 
is designed to expose 
p s y c h o b i o l o g y 
undergraduates to 
research fields that 
they may pursue 
when they graduate.

Many of the articles 
that appear here were 
inspired by research on 
campus, so the reader is 
encouraged to investigate 
the poss ib i l i t y o f 
undertaking undergraduate 
independent studies through 
the psychology or biological 
sciences departments.

—Michael L. Mi#er & 
Lauren Jarchin

BRAIN WAVES
Psychological Addiction:
The Neurological Correlates of Drug Dependence
by Michael L. Mi#er

 We are all familiar with 
addiction: the excessive drug 
use that de f ines i t ; the 
malevolent side effects that 
ensue; and the difficulties an 
affected person must endure 
in order to be freed from the 
shackles of dependence.  
 More accurate l y, the 
Amer ican Psych ia t r i c 
Assoc ia t ion (APA ) ha s 
formed a strict set of criteria 
that defines drug addiction, 
what they currently refer to 
as drug dependence.  This 
includes habitual use marked 
with tolerance formation, 
withdrawal symptoms upon 
disuse, and most importantly, 
the knowledge that drug-use 
is leading to deleterious 
effects on one’s body.

 Even with this knowledge, 
the user continues to abuse 
the substance; spending a 
large portion of time thinking 
about or using drugs, each 
consecutive use requires a 
higher dosage (i.e., tolerance).  
 With this in mind, more 
broadly however, the APA 
recogn izes substance 
dependence as “a cluster of 
cognitive and physiological 
symptoms indicating that the 
individual continues use of 
the substance d e s p i te 
significant substance-related 
problems” (DSM-IV-TR 192; 
emphasis added).
 Similarly, the APA has 
constructed a list of drug-
classes that fall into specific 
types of habit-forming motifs.

 —Continued on page 2

FOREIGN ACCENT SYNDROME: THE INCREDIBLE PHENOMENON
by Lauren Jarchin

Many students studying 
foreign languages hope to speak 
fluently and in the proper accent 
of a foreign country.  Certain 
victims of stroke or brain injury, 
however, are able to suddenly 
speak in a completely different 
accent and lingo from a distinct 

part of the globe, without ever 
having paid a visit.  

Foreign accent syndrome 
(FAS) is a rare and enigmatic 
syndrome that has been studied 
s ince the ear l y 1900 ’s .  
Approximately 20 cases have 
been recorded in medical history.  
Based on scientific studies, FAS 

has been suggested to be a 
consequence o f the bra in 
injuries, specifically those that 
effect the parts of the brain 
re spons ib le for l ingu i s t i c 
funct ion ing and re l a ted 
behaviors.

 —Continued on page 3
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 These classes are based on 
the specific, known symptoms 
that accompany dr ug 
addiction; all of which include 
a majority of the criteria 
mentioned above.   A m o n g 
these inc lude popu la r 
examples such as alcohol, 
nicotine and amphetamines, 
a s we l l a s more obscure 
examples l ike cannab i s , 
inhalants (...and possibly milk, 
although the latter is not 
recognized by the DSM as of 
yet; see Dairy Lovers on page 
4 of this issue).  The one 
exception is hallucinogens, 
which, although are classified 
as habit-forming, show no 
signs of withdrawal when use 
is discontinued.
 Although on a behavioral 
level, it seems easy to classify 
these chemicals as potential 
addictive-agents, what causes 
them to exhibit phenotypes 
described by the APA still 
remains a mystery.  That is to 
say, the factors that give these 
aforementioned chemicals the 
abi l ity to form addictive 
tendencies in the user are still 
largely unknown.
 Although this is true, 
recent progress has been 
made; especially in the field of 
neurology, where investigators, 
u s ing bra in ima g ing 
technology, have revealed that 
internal changes occur within 
the brain as a consequence of 
early drug-use.  Chronic drug-
use only exacerbates these 

e f fect s ; w i th increa sed 
cravings, and subsequent 
withdrawal symptoms, a feed-
back loop, in the form of 
addiction, is thus reinforced.
 To unders tand the 
neuroanatomical correlates of 
psychological addiction, one 
must first be introduced to the 
brain’s natural reward system, 
as it is this set of pathways 
that are exploited by chronic 
and acute drug use.
 To make things clearer, the 
bra in i s composed o f 
chemica l s known a s 
neurotransmitters (NT).  NT 
use their structural qualities, 
via interactions with external 
receptors, to communicate 
e lect rochemica l s i gna l s 
between brain cells—neurons.
 There are several axonal 
pathways, known collectively 
as pleasure pathways, that are 
used by the body to reinforce 
pos i t i ve beha v ior s ( e . g. , 
consumption, sex, etc.).  In 
particular, these pathways 
inc lude the meso l imbic 
pathway, the nigrostriatal 
pathway, and the mesocortical 
pathway.  More importantly, 
these pathways use dopamine, 
a h igh l y conser ved NT 
responsible for coordinating 
signals regarding motivation, 
pleasure, and drive.
 Under ideal conditions, 
when an individual completes 
a task that is beneficial to 
oneself, dopamine is released 
from neural synapses and 
these pathways are electrically 
ac t i va ted—a fee l ing o f 

indescr ibab le p lea sure 
emerges.

 When an individual uses 
drugs, the receptors that 
interact with dopamine along 
these pathways are altered in 
such a way that their density 
decreases—thus effectively 
decreasing the number of 
points where dopamine can 
bind.  Sug gested to be a 
mechanism that protects the 
individual from dopaminergic 
over-activation, in the long 
run, this ultimately causes 
addiction.  This is because, 
w i th decrea sed receptor 
density, a person must seek 
addi t iona l dopaminerg ic 
s t imula t ion in order to 
compensate for the overall 
decrease in perceived pleasure.

 —continued on next page

Communication—
Neurotransmitters travel 'om the pre-
synapse to the post-synapse where they 
interact with receptors.
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 Syllables, timing and intonation control are 
lost.  Sufferers become misinterpreted by 
listeners which results in the interpretation of a 
distinct, foreign accent.  

Located on the left side of the brain, the 
basal ganglia—which regulates motor function
—suffers from stroke. This nucleus is most 
often damaged in FAS sufferers,  Similarly, brain 
lesions, a mass of abnormal brain tissue, have 
also been discovered.

The first diagnosed patient with FAS was a 
Norwegian woman in 1941 who suffered from a 
blow to the head.  She woke and began 
speaking in a German accent, during Second 
World War, and was instantly ridiculed by her 
community.  It is evident that the psychological 
effects of FAS are often taunting for those 
diagnosed.  Their inability to convince others of 
their true place of origin becomes frustrating 
and puzzling.  

The only therapeutic cure thus far for FAS 
is through voice therapy and counseling.  One 
neurologist, however, conducted a functional 
MRI which offered verification that a certain 
FAS victim’s brain was beginning to rewire 
itself and rebuild new neuronal pathways  This 
ultimately led to recovery within two years.  

Hopefully, additional future research 
will reveal more information about this 
mystifying syndrome.  

 This is, unfortunately, 
accomplished through further 
drug intake, as these drugs 
also potentiate dopamine or 
enhance dopamine’s effect 
through increases in NT 
release/activity.

It wou ld seem that 
addiction is a more complex 
phenomenon than once 
thought; manifesting itself as 
a problematic issue within our 
soc ie ty, i t changes the 
molecular qualities of an 

individual’s brain, making it 
no longer a beha v iora l 
inadequacy as once thought, 
but, more accurately, a valid 
disorder.  

S imi lar l y, others have 
shown that these effects are 
exaggerated in youngsters and 
adolescents .  Marked by 
maturation, adolescence is a 
stage in one’s life history that 
is strongly associated with 
changes in neuronal structure 
and chemistry.  

These changes are thought 
to be heavily involved with 
dopamine, as at this stage in 
development, people are more 
prone to novelty-seeking and 
risk taking.  Both of these 
beha v iora l t r a i t s a re 
recognized persona l i t ies 
associated with drug-use and -
abuse.  For these reasons, 
youngster s a l so ha ve an 
increased susceptibility to  
form chemical dependence.

POLL—THE LEGAL DRINKING AGE IN THIS COUNTRY IS 21-YEARS-OLD:
Although studies have shown that adolescents who start drinking early in life have an increased 
tendency to become dependent, do you feel this justifies the Federal age restriction on alcohol 
consumption?

 __ Yes     __ Indifferent
 __ No     __ Undecided
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MO R P H I N E M I L K : A 
DAIRY LOVERS’ DREAM

by Lauren Jarchin 
Fascinations with milk, 

cheese and ice cream have 
been around for years.  To the 
surprise of many researchers, 
as well as dairy fanatics, it has 
been scientifically shown that 
mi lk and cheese conta in 
addictive agents.

Traces of morphine have 
been detected in bovine milk, 
according to the Wellcome 
Research Laboratories in 
North Carolina.  Acting as an 
opiate, a substance with a 
sedative effect, morphine is 
habit-forming when ingested.

The prote in ca se in i s 
digested, releasing an array of 
opiates, and further triggering 
a central nervous system’s 
response.  The amount of 
opiates found in milk is less 
than a dose of morphine; 

howe ver, when mi lk and 
cheese are ingested , the 
s tomach breaks up the 
proteins into shorter amino 
acids which disperse more 
opiates.  

 Morphine binds to 
opiate receptors in the 
bra in which a re 
normally triggered by 
neurotransmitters, such 
a s endorphins .  
Morphine’s action on 
receptors thus results in 
a s imi l a r sedat ion , 
because i t s op io id 
peptides mimic the effect 
of natural opiates in the brain.

Since morphine is such a 
powerful drug, why would it 
be present in cow milk? This 
phenomena is not the result of 
diet; rather, it is the nurturing 
effect of mother and infant 
cow bonding.  Opiates in the 
milk facilitate the formation 
of a bond between the infant 

and the mother.  Thi s 
ultimately ensures that the 
infant cows will remain with 
their mothers unt i l they 

rece ive the proper 
nutrients.
As cheese is processed 
from milk, most of the 
other ingredients are 
removed, creating a 
more hea v i l y 
concentrated casein—
p r o t e i n - d e n s e—
substance.  Cheese, 
therefore, will trigger 
a g reater op ia te 

re sponse than mi lk .  
When treated with an opiate-
blocking drug, volunteers were 
less likely to enjoy or crave 
chocolate, cheese, milk, and 
other dairy products, due to 
their casein content.

Next time you decide to 
snack on cheese, be careful 
what you sink your teeth 
into!

D O E S YAW N I N G 
COOL YOUR BRAIN?

by Andrew C. Ga#up
No one knows why we 

yawn. Everyone does it, but 
people rarely think twice 
about it. A common response 
is to comment on how tired or 
sleepy we feel, or how boring 
the situation is (e.g., class 
lecture). Many people think 
we yawn in order to increase 
oxygen levels in the blood; 
however, this theory has no 
scientific support. Others 
believe that the amount of 

sleep they got the night before 
may affect their yawning; but 
this too, is simply untrue.

So, the question remains: 
“why do we yawn?”; and “why 
do we yawn af ter see ing 
someone else yawn?” Recent 
research at BU has begun to 
uncover answers to these 
questions. Separate studies 
conducted on humans and 
parakeets (located outside of 
Science 3), provide support to 
a newly formed view that 
yawning may be a bra in 
cooling mechanism. 

Yawn—A highly stereotyped 
behavior.   Humans begin yawning 
in utero, but why is sti# unknown!
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YAWNING
 - Continued

That’s right, when you 
yawn, it may be a reflex to 
keep your brain in thermal 
homeostasis. Experimental 
conditions that promote brain 
cooling (e.g., nasal breathing 
and forehead coo l ing ) 
d imin i sh yawning , whi le 
conditions that raise body 
temperature ( e . g. , r i s ing 
ambient temperature) produce 
excessive yawning. 

Accord ing to th i s 
hy pothes i s , the cor t i ca l 
cooling capacity of a yawn 
may allow you to stay more 
alert, and contagious yawning 
may have evolved to help 
g roups remain v ig i l ance 
against danger. Therefore, 
yawning during class may 
actually function to increase 

a t tent ion or focus , and 
there fore represents a 
compliment, rather than an 
insult! Good luck trying to 
convince your professor of 
this however…

Another ques t ion i s , 
“Then why do we yawn most 
frequently after waking and 
before sleeping?” The reason 
appears to be that the 
circadian rhythm of body 
temperature induces peak 
fluctuations at these times, 
w i th body temperature 
peaking before sleep, and 
quickly rising after we wake. 
In fact, subjective ratings of 
sleepiness are correlated with 
increases in body temperature. 
Therefore, while popular 
belief suggests that yawning 
may promote sleep, the “brain 
cooling hypothesis” proposes 

that yawning may actually 
antagonize sleep. 

The jury is still out on the 
“brain cooling hypothesis”, 
but in collaboration with Dr. 
Anne B . C la rk o f the 
Department of Biological 
Sciences (and her enthusiastic, 
“cool headed” lab), further 
re search on yawning i s 
currently underway. Current 
topics of study include stress, 
temperature, and contagion.

An d r e w C . Ga l l u p i s a 
graduate student of the Biology 
Department, and his advisor is 
Dr. David S. Wilson.  Research 
interests include the functional 
significance of yawning, as we# as 
sexual selection. 

—Eds.
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