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In your hands -or on your
computer screen, you have the final(!!) issue of the
PRBIS BRAINSCAN. Over the course of the year |
have quite enjoyed working with everybody apart of

the Powell River Brain Injury Society as editor  -in-
chief of the BRAINSCAN. Thanks for the opportuni-

ty Debbie. Thanks to all those who submitted arti-

cles for the newsletter over the year and to those

who did not, | 01 | get vyou
wonderful new year. Peace be unto you all.

-Message from Josh

First of all | want to thank Debbie and everyone else for giving me this awesome
opportunity to work here. ltés hard to
year since Josh and | have started. | had a lot of fun learning how a library works

and cataloging the books into the system and organizing them.

| will take all the things that | have learned and put them towards my future
goals.

-Message from Melissa
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MATCH THESE TERMS WIITH THEIR DEFINITION ON THE NEXT PAGE

Cingulate gyrus

Parahippocampal gyrus

Pons

Fornix

Hippocampus

Medulla oblongata

Basal Ganglia

Limbic system

Amygdala

Corpus Callosum

TURN TO PAGE 5 FOR THE ANSWERS
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Limbic structure involved in many brain functions, including emotion, learning and memory. It is
part of a system that processes "reflexive" emotions like fear and anxiety.

plays a role in processing conscious emotional experience.

an arch-like structure that connects the hippocampus to other parts of the limbic system.

plays a significant role in the formation of long-term memories.

contains centers for the control of vital processes such as heart rate, respiration, blood pres-
sure, and swallowing.

a group of interconnected structures that mediate emotions, learning and memory.

an important connecting pathway of the limbic system.

contains centers for the control of vital processes, including respiration and cardiovascular
functions. It also is involved in the coordination of eye movements and balance.

Connects right and left hemisphere to allow for communication between the hemispheres.
Forms roof of the lateral and third ventricles.

Subcortical gray matter nuclei. Processing link between thalamus and motor cortex. Initiation
and direction of voluntary movement. Balance (inhibitory), Postural reflexes.




Made-in-Canada Technology: Virtual brain surgery centre launched in
Toronto. Government of Canada investment revolutionizes medical
training, reduces risks from brain surgery

A new virtual reality brain surgery training centre that will benefit Canadians undergo-
ing brain surgery opened at the Toronto Western Hospital. Bob Dechert, Member of
Parliament for Mississaugai Erindale, along with Senator Don Meredith, made the an-
nouncement on behalf of the Honourable Gary Goodyear, Minister of State (Science
and Technology).

AOur government is investing in science a
of Canadians, strengthen the economy and
vest ment will save |ives by reinforcing T

cal research and providing opportunities to market made-in-Canada technology to the
worl d. o

In September 2010, Minister Goodyear was at the Montreal Neurological Institute and
Hospital of McGill University to open the first new virtual reality neurosurgery training
centre in Canada. The Montreal and Toronto facilities are two of seven new virtual
training centres to be established across the country in London, Winnipeg and Calga-
ry. Centres already exist in Halifax and Ottawa.

AThis investment by the Harper Government
of famili es across the Greater Toronto Ar

Developed by the National Research Council of Canada, this state of the art technolo-

gy I s being installed at the Toronto West
in collaboration with the International Centre for Telesimulation and Innovation in Med-

ical Education, at the University Health Network in Toronto. The new facility will pro-

vide neurosurgeons with a new, highly specialized toold a virtual reality neurosurgery
simulatord to enhance training and to practice patient-specific brain surgery. This will

help reduce the risk of complications during surgery, speed up recovery, and stream-

line time in the operating room.

AThis new virtual neurosurgery training ¢
bi l Neuroscience Centre, 0 said Dr. Robert
at University Health Network. dAlt is a si
patient care, allowing physicians to train on simulated brain tumours and to rehearse

more complex surgeries specifically tailo

While Canada continues to lead the world in next generation virtual reality medical
simulation, this new technology is laying the groundwork for sharing know-how and
advanced made-in-Canada solutions with the world.
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ANSWERS TO MATCH UP GAME ON PAGE 2 AND 3

Amygdala

limbic structure involved in many brain functions, including emotion, learning and memory. It is
part of a system that processes "reflexive" emotions like fear and anxiety.

Cingulate gyrus

plays a role in processing conscious emotional experience.

Fornix

an arch-like structure that connects the hippocampus to other parts of the limbic system.
Hippocampus

plays a significant role in the formation of long-term memories.

Medulla oblongata

contains centers for the control of vital processes such as heart rate, respiration, blood pres-
sure, and swallowing.

Limbic system

a group of interconnected structures that mediate emotions, learning and memory.
Parahippocampal gyrus

an important connecting pathway of the limbic system.

Pons

contains centers for the control of vital processes, including respiration and cardiovascular
functions. It also is involved in the coordination of eye movements and balance.

Corpus Callosum

Connects right and left hemisphere to allow for communication between the hemispheres.
Forms roof of the lateral and third ventricles.

Basal Ganglia

Subcortical gray matter nuclei. Processing link between thalamus and motor cortex. Initiation
and direction of voluntary movement. Balance (inhibitory), Postural reflexes.
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Your Chi Brainé on a Roll er Coas
by Katy Abel
Faster Than A Speeding Bullet...

Well, maybe not quite. Yet without a doubt, the new high-speed roller coasters making their
debut at theme parks across the country this season are incredibly fast. But is a wild ride just a
great dose of summer fun... or cause for concern?

Do Fast Rides Cause Brain Damage?

"This may seem foolhardy, but no," says Anna L., who with her 14-year-old daughter Haley has
enjoyed several of the new thrill rides, including the "Mantu" at Busch Gardens. "I get the feel-
ing that with liability insurance as high as it is, most of these amusement parks are very care-
ful.”

That's what the industry claims, but with no federal regulations governing the parks, we'll have
to take their word for it. In the wake of six deaths at amusement parks last summer -- including
four accidents at three parks in a single week last August -- some suggest there should be
more oversight.

Congressman Edward Markey (D-MA) has sponsored a bill that would allow the Consumer
Product Safety Commission to conduct safety inspections following an accident. A hearing on
the bill, H3032, was held in mid-May.

Some parents and policymakers are also concerned about new research showing a potential
link between high-speed roller-coaster rides and brain injuries. In a 2000 issue of the medical
journal, Neurology, Japanese researchers reported the case of a 24-year-old woman who de-
veloped subdural hematomas (blood clots) on both sides of her brain following six rides on
three high-speed roller coasters (including the Fujiyama, believed to be the fastest, steepest
roller coaster in the world.) Since the report in Neurology, other disturbing findings of brain inju-
ries linked to roller coaster rides have surfaced.

Are Riders at Risk? Stats to Consider, Tips to Remember

At least 18 brain injuries due to roller-coaster rides have been documented by Dr. Pete Speth,
forensic pathologist in Wenonah, New Jersey. "It's Newton's law of physics," Speth told The
Des Moines Register. "If the head suddenly stops, the brain will keep moving."

Responds John Graff, president and CEO of the International Association of Amusement
Parks and Attractions: "I'm not a medical person, but he's right that a body in motion continues
in motion. Still, the modern technologies make it possible to calculate all of those forces."

In 1998, there were 4500 injuries blamed on rides at standing amusement parks in the U.S.
Only 36 resulted in hospitalization (source: Consumer Product Safety Commission).
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The number of injuries requiring emergency-room treatment increased 24 percent from 1974
to 1998 (source: Consumer Product Safety Commission).

Assuming a guest takes 3 rides during a visit to an amusement park, and assuming a total
number of 900 million rides taken per year, the odds of being injured seriously enough to re-
quire hospitalization are 1 in 25 million (source: The International Association of Amusement
Parks and Attractions).

Safety Suggestions

Here are some safety suggestions for families adapted from saferparks.org (run by consumer
advocates concerned about ride safety) and www.iaapa.org (the website for the International
Association of Amusement Parks and Attractions, which represents park owners):

Keep hands, arms, legs, and feet inside the ride at all times.
Point out riders who are following the rules, and those who aren't.

Talk with kids about how to behave on a ride. Ask questions to get them thinking about the
consequences of foolish behavior. "What could happen if you unhooked your seat belt on a
roller coaster? What could happen if you stuck your foot out as the car was approaching the
platform?"

Ask yourself: "Do | fit comfortably in the restraint?" If you do not sit -- or fit -- in the seat proper-
ly, the safety restraint may not function properly.

If you tend to get nauseous in the back seat of a car, sit in the front of the ride.
Don't ride on a full stomach. Wait an hour after eating before getting on a ride.

Report any concerns you may have about the appearance or operation of a ride immediately
to park management.

Fastest Roller Coasters Some roller coasters have gravitational forces, or G-forces, greater
than what an astronaut experiences at liftoff. Among the biggest:

Millenium Force, Cedar Point, Sandusky, Ohio

At 310 feet, it's the world's highest. Riders fly down the first hill at 92 mph.
Goliath, Six Flags Magic Mountain, Valencia, California

225 feet high, 85 mph.

Superman Ride of Steel, Six Flags New England, Agawam, Massachusetts
208 feet high, 80 mph.
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Human Skin Cells Converted Directly into Functional Neurons

Columbia University Medical Center researchers have for the first time directly converted hu-
man skin cells into functional forebrain neurons, without the need for stem cells of any kind.
The findings offer a new and potentially more direct way to produce replacement cell therapies
for Al zhei merdés and other neurodegeneratiyv
for testing new therapeutic leads. The study was published in the August 4 online issue of the
journal Cell.

In another first, the researchers used this method called direct reprogramming to generate neu-
rons from skin cells of patients with familial (early-ons et ) Al zhei mer 6s di
neurons were found to differ significantly from those made from healthy individuals, providing
new insights into the development of the disease, reports study leader Asa Abeliovich, MD,
PhD, associate professor of pathology & cell biology and neurology in the Taub Institute for Re-
search on Al zhei merds disease and the Aging
(CUMCQC).

In the 1980s and 90s, scientists realized that embryonic stem cells, because of their pluripoten-
cy (ability to develop into any kind of cell) and capacity for self-renewal, might be useful in re-
generating or replacing tissue after injury or disease. However, the use of cells from human
embryos raised ethical issues, triggering a search for alternatives.

A breakthrough came in 2007, when researchers determined how to genetically reprogram hu-
man skin cells to become induced pluripotent stem (iPS) cells, which are similar to naturally
pluripotent cells. Although this advance allowed researchers to avoid using embryonic stem
cells, iPS technology remains complex, inefficient, and time-consuming. Moreover, the pluripo-
tent stem cells by their nature are capable of forming tumors, leading to potential safety con-
cerns.

In 2010, Stanford University researchers reported turning mouse skin cells directly into neurons
using transcription regulators (proteins that switch genes on or off), bypassing the need to cre-
ate iPS cells.

Building on that work, Dr. Abeliovich and his team used a different combination of transcription
regulators, plus several neuronal support factors, to convert human skin cells into forebrain
neurons. The induced neurons appear to be the same as ordinary neurons, judging from elec-
trophysiological testing and gene expression profiling. The researchers also showed that the
neurons are able to send and receive signals in laboratory culture and when transplanted into
the central nervous system of mice. These findings indicate that the induced neurons are capa-
ble of neuronal activity.
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Direct reprogramming is fundamentally different from making neurons with iPS technologies,
says Dr. Abeliovich. Using direct reprogra
cells and in a couple of weeks have fully functional neurons ready for replacement cell therapy.

Although the project is still at early stages and certainly not ready for clinical applications, ther-
apies based on direct reprogramming seem more realistic than those based on iPS technolo-
gy. What is particularly exciting, says Dr. Abeliovich, is that direct reprogramming is broadly
applicable to the study and treatment of a host of neurological diseases.

In the second part of the study, Dr. Abeliovich compared neurons made from skin cells of
healthy individuals with neurons made from patients with early-ons et Al zhei mer
latter cells exhibited altered processing and localization of amyloid precursor protein (APP) and
increased concentration of amyloid beta, a
op when abnormal amounts of amyloid beta accumulate in the brain, eventually killing neu-
rons.) APP was found to collect in the cells endosomes, cellular compartments that sort mole-
cules for degradation or recycling. These
caused, at least in part, by abnormal endosomal function, the researchers report.
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The young women had survived the car crash, after a fashion. In the five months
since parts of her brain had been crushed, she could open her eyes but didn't respond
to sights, sounds or jabs. In the jargon of neurology, she was judged to be in a persis-
tent vegetative state. In crueler everyday language, she was a vegetable.

So picture the astonishment of British and Belgian scientists as they scanned her

brain using a kind of MRI that detects blood flow to active parts of the brain. When they
recited sentences, the parts involved in language lit up. When they asked her to imag-
ine visiting the rooms of her house, the parts involved in navigating space and recog-
nizing places ramped up. And when they asked her to imagine playing tennis, the re-
gions that trigger motion joined in. Indeed, her scans were barely different from those
of healthy volunteers. The woman, it appears, had glimmerings of consciousness.

Try to comprehend what it is like to be that woman. Do you appreciate the words and
caresses of your distraught family while racked with frustratlon at your inability to re-
assure them that they are getting through? Or , by 3
do you drift in a haze, springing to life with a \ i =
concrete thought when a voice prods you, on-
ly to slip back into blankness? If we could ex-
perience this existence, would we prefer it to
death? And if these questions have answers,
would they change our policies toward unre-
sponsive patients --making the Terri Schiavo
case look like child's play?

5 0N

The report of this unusual case last Septem-

ber was just the latest shock from a bracing

new field, the science of consciousness.

Questions once confined to theological spec- :

ulations and late-night dorm-room bull sessions are now at the forefront of cognltrve
neuroscience. With some problems, a modicum of consensus has taken shape. With
others, the puzzlement is so deep that they may never be resolved. Some of our deep-

est convictions about what it means to be human have been shaken.

It shouldn't be surprising that research on consciousness is alternately exhilarating
and disturbing. No other topic is like it. As René Descartes noted, our own conscious-
ness is the most indubitable thing there is. The major religions locate it in a soul that
survives the body's death to receive its just deserts or to meld into a global mind. For
each of us, consciousness is life itself, the reason Woody Allen said, "l don't want to
achieve immortality through my work. | want to achieve it by not dying." And the con-
viction that other people can suffer and flourish as each of us does is the essence of
empathy and the foundation of morality.

To make scientific headway in a topic as tangled as consciousness, it helps to clear
away some red herrings. Consciousness surely does not depend on language. Babies,
many animals and patients robbed of speech by brain damage are not insensate ro-
bots; they have reactions like ours that indicate that someone's home. Nor can con-
sciousness be equated with self -awareness. At times we have all lost ourselves in mu-
sic, exercise or sensual pleasure, but that is different from being knocked out cold.




Motor Skill Learning May be Enhanced by Mild Brain Stimulation

People who received a mild electrical current to a motor control area of the
brain were significantly better able to learn and perform a complex motor
task than those in control groups. The findings could hold promise for en-
hancing rehabilitation for people with traumatic brain injury, stroke and oth-
er conditions.

The study is presented in the January 20, 2009 early online edition of the
Proceedings of the National Academy of Sciences*, and was conducted by
researchers at the National Institutes of Health (NIH). The research team
from NIHGs National |l nstitute of Neu
worked in collaboration with investigators at Columbia University in New

York City and Johns Hopkins University in Baltimore.

Motor skills, which are used for activities from typing and driving, to sports,
require practice and learning over a prolonged period of time. During prac-
tice, the brain encodes information about how to perform the task, but even
during periods of rest, the brain is still at work strengthening the memory of
doing the task. This process is known as consolidation.

AOur results show that overnight <con
by mild stimulation to the primary motor cortex. Although our study in-

volved healthy participants, this technique potentially could be used to help
people with brain injuries relearn o
Cohen, M.D., a senior investigator at NINDS and a study author.
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Subjects in this study were presented with a novel and challenging motor task,
which i nvolved squeezing a njoy stick
monitor, which they practiced over five consecutive days. During practice, one
group received 20 minutes of transcranial direct current stimulation (tDCS) and
the other group received only a 30 se
electrical stimulation applied through surface electrodes on the head, and works
by modulating the excitability, or activity, of cells in the brain's outermost layers.

In this study, Dr. Cohen and his team directed tDCS to the primary motor cortex,
the part of the brain that controls movement.

The study is the first to look at the effectiveness of tDCS on motor skill learning
and retention at several different stages of the learning processd during the prac-
tice sessions, (online); between the sessions, (offline); and three months after the
training ended, which enabled the investigators to measure long term retention of
the skill. The most dramatic effects were seen in the offline period, indicating that
the stimulation had a marked effect on consolidation.

Over the five-day training period, the skill of the tDCS group improved significantly
more that that of the control (sham) group, with most of the improvement occur-
ring offline. During the three month follow-up period, the two groups forgot the skill

at about the same rate, but the tDCS group continued to perform better because
they had learned the skill better by the end of training.

-By Margo Warren
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CTVNews.ca Staff

The issue of head injuries has been a topic of debate in sports such as hockey, football
and boxing. Now, researchers are raising concerns about the brain health of players in
another sport: soccer.

Researchers in the U.S. recently completed brains scans on soccer players who regular-
ly "head" the ball and say they found subtle signs of brain damage in many of them
raising concerns about whether the practice is safe, especially in chldren.

Using a form of brain imaging called diffusion tensor imaging, researchers from the Al-
bert Einstein College of Medicine at Yeshiva University in New York studied 38 amateur
soccer players with an average age of 31, all of whom had played soccer since child-
hood.

They found that those players who said they head the ball frequently had changes in
their brains that were similar to those seen in traumatic brain injury patients.

Dr. Michael Lipton and his team were looking for something called fractional anisotropy,
which is the movement of water molecules along brain axons. In healthy white matter
brain tissue, the direction of water movement is fairly uniform and measures high in FA.
When water movement is more random, FA values decrease.

Players who headed most frequently had significantly lower FA in brain regions that are
responsible for attention, memory, executive functioning.




PRBIS BRAINSCAN

n a related study, Dr. Lipton and colleague Molly Zimmerman gave the same 38 players memory
tests and found that the players with the highest annual heading frequency performed worse on

tests of verbal memory and psychomotor speed, which are activities that require mind -body co-
ordination, like throwing a ball, relative to their peers.

Lipton says the findings are worrying but further study is needed to determine what the long
term consequences of excessive head hits might be.

"At this point in time, we clearly have evidence that heading may be related to changes similar to
brain injury, but it is not such hard and clear information that we can make a clear recommenda-
tion about heading," Lipton said.

When players hit the ball with their heads, it's not an impact that breaks nerve fibres in the brain.
But repetitive heading could set off responses that lead to brain cell degeneration.

The results of the study were presented at the annual meeting of the Radiological Society of
North America and have not been peer -reviewed.

The findings are concerning given that soccer is such a popular sport, especially among chil-
dren.

Three years ago, brain injury specialists with the non -profit group ThinkFirst identified heading
as a possible safety issue, and drew up guidelines on how to headhit the ball safely. Their num-
ber one rule was not to teach the skill too early to children.

"So anybody out there who's listening to this who has a child less than 10, do not teach that
child to head the ball. Then if they are of the appropriate age, which is 10 to 12, then they can
start learning how to head the ball with the appropriate sized ball," ThinkFirst founder Dr.
Charles Tator tells CTV News.

Since heading is an integral part of soccer and unlikely to be eliminated from the game, Lipton
and his colleagues want to determine if they can find a safe threshold of heading hits.

So far, they've found that players who said they headhit the ball more than 1,000 to 1,500 head
per year were among those who had the most significant signs of brain injury. While 1,000 times
a year may seem high, it amounts to only a few times a day for a regular player.

With a report from CTV medical specialist Avis Favaro and producer Elizabeth St. Philip
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My brain hurts!
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Depression Drugs -- SSRIs -- May Reorganize Brain Plasticity, New Re-
search Suggests

Selective serotonin reuptake inhibitors (SSRI) such as Prozac are regularly
used to treat severe anxiety and depression. They work by immediately increas-
ing the amount of serotonin in the brain and by causing long term changes in
brain function. However it can take weeks of treatment before a patient feels
any effect and both beneficial effects and side effects can persist after treatment
IS stopped.

New research published by BioMed Central's open access journal Molecular
Brain investigates physiological changes within the brain that may be caused by
SSRI treatment.

The hippocampus is an area of the brain involved in long term memory and spa-
tial awareness, and is involved in symptoms afflicting people with Alzheimer's
disease, such as loss of memory and disorientation. Neuronal cells in the hippo-
campus can change their activity and strength of connections throughout life, a
process known as plasticity, which thought to be one of the ways new memories

are formed. Altered plasticity is often associated with depression and stress.

Researchers from the Department of Pharmacology, Nippon Medical School,
showed that chronic treatment of adult mice with fluoxetine (Prozac) caused
changes to granule cells, one of the main types of neuronal cells inside the hip-
pocampus, and to their connections with other neuronal cells. The granule cells
appeared to undergo serotonin-dependent 'dematuration’, which increased their
activity and reversed adult-type plasticity into an immature state. These changes
to the cell's plasticity were associated with increased anxiety and in alternating
between periods of hyper or hypo activity.

Katsunori Kobayashi explained, "Some of the side effects associated with Pro-
zac in humans, such as anxiety and behavioral switching patterns, may be due
to excessive dematuration of granule cells in the hippocampus."




Mild hypothermia therapy for patients with severe brain injury
Gal R, Cundrle I, Zimova |, Smrcka M.

Source

Department of Anaesthesiology and Intensive Care, University Hospital Brno,
Jihlavska 20, 639 00, Brno, Czech Republic. rgal@iol.cz

The authors present a group of patients with severe head injuries in which deliberate
mild hypothermia was carried out together with the standard treatment protocol ac-
cording to the European Brain Injury Consortium. Thirty patients with severe head in-
juries with Glasgow Coma Scale (GCS) score of 3-8 were enrolled into the study. The
subjects were divided into two groups. The average age in the hypothermic group of
15 patients was 35 years. The average GCS was 4.5 at the site of accident. Eight pa-
tients (53%) sustained associated severe injuries of other organs. The average age of
the 15 patients in the normothermic control group was 39 years with an average GCS
of 4.3. All the patients in the normothermic group and 11 patients in the hypothermic
group underwent neurosurgery, five of them also decompressive craniotomy. Artificial
ventilation with continuous monitoring of intracranial pressure (ICP), cerebral perfu-
sion pressure (CPP), arterial blood pressure, jugular bulb oximetry and urinary blad-
der temperature were instituted in the ICU. Cooling to a core temperature of 34 de-
grees C in the hypothermic group was achieved by forced air cooling in combination
with circulating-water mattress cooling (Blanketrol I, Cincinnati Sub-Zero) and main-
tained for 72 h. The difference in the Glasgow Outcome Scale (GOS) between the hy-
pothermic and normothermic groups of patients after 6 months was not statistically
significant (P value 0.0843). In the hypothermic group, however, good neurological
outcome (GOS 4 and 5) was reached in 13 patients (87%), which represents a 40%
increase compared with the normothermic control group in which good neurological
outcome was reached in 7 patients (47%). Mean normothermia ICP value of 18+/-2
mmHg was significantly (P value 0.0007) reduced during mild hypothermia therapy to
12+/-2 mmHg. Mean normothermia CPP value of 72+/-3 mmHg significantly increased
(P value 0.0007) during this time to 80+/-4 mmHg with unchanged systolic arterial
pressure (P value 0.9013). There were no cardiac or coagulopathy-related complica-
tions. Our results showed that mild therapeutic hypothermia could be useful in improv-
ing the outcome and neurological recovery in patients with severe head injuries.
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PRIDE and UFC fighter suffers from brain damage raises questions
about Safety

A recent feature article on Gary Goodridge in a Canadian newspaper, which revealed that the
former PRIDE and UFC fighter is suffering from brain damage, has prompted some discussion
about the dangers of MMA. And 1 t06s not abou
more subtle damage: CTE, Chronic Traumatic Encephalopathy, the gradual process of brain
damage that can affect an athlete when thei
be detected on a regular brain scan. Il tds a
relation to American football) and in Australia (in relation to the NRL). Of course, it should be an
area of concern in combat sports too.

The |l ong term effects of the sport on Gary
participating in mixed martial arts or what
fights in kickboxing and MMA recklessly for years, long since a wise fighter would have retired.
Fighters whobéve been in the game for as | on
punishment in his fights than most) still have their minds in tact.

The two reputable studies conducted on MMA support the idea that MMA is safe, relative to oth-
er combat sports. One study done by a leading American University suggested the risk of brain
injury is lower in MMA than in boxing owing to the lower rate of knockouts. Similarly, a study
published in the British Journal of Sports Medicine found that 28% of MMA matches ended in a
bl ow to the head, compared to 40% for boxin
knockout to cause brain damage. Thatdés been
cussion about the risk of contact sports: e
daze, but not KO, can be harmful for certain athletes over time. In favour of MMA is the fact that,
under the UFCO0s regulation, a concussed fig
giving the fighter a chance to recover. No such precaution exists in the NRL, where high-impact
concussions are common.

So, while MMA isnét the only sport to bl ame
greater extent, what is known about how long term brain damage works suggests that, for some
fighters, there are |ikely to be some risks
certain about the workings of this kind of brain damage in general, and in MMA specifically. So
more research into the sportés potenti al ef
toathree-yearr-st udy moni toring trauma to fighteros
establishing how to keep the sport as safe as possible, and ensuring stories like Gary
Goodridgebs are the exception to the rule.
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UFC Fight for the Troops: Curing brain injuries, with other brain injuries

The Ultimate Fighting Championship puts on an annual event benefitting the Intrepid Fallen He-
roes Fund. Early estimates of donations raised are reportedly north of $5 million, with over half a
million dollars being donated over the phones alone. Apart from benefitting a good cause, this
show is always a blast to watch because The UFC matchmakers book fighters who have family
members in the US armed services and are itching to put on an explosive performance to honor
the U.S. military.

Mixed between the fights on the live broadcast are touching montages of war heroes who have
sustained life-al t eri ng brain injuries while serving
the irony however as in an effort to raise money for the cause, these fighters line up to get
punched in the head repeatedly.

he
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Biologists Discover Genes That Repair Nerves After Injury

0 Biologists at the University of California, San Diego have identified more than 70 genes that
play a role in regenerating nerves after injury, providing biomedical researchers with a valuable
set of genetic leads for use in developing therapies to repair spinal cord injuries and other com-
mon kinds of nerve damage such as stroke.

In the September 22 issue of the journal Neuron, the scientists detail their discoveries after an
exhaustive two-year investigation of 654 genes suspected to be involved in regulating the
growth of axons -- the thread-like extensions of nerve cells that transmit electrical impulses to
other nerve cells. From their large-scale genetic screen, the researchers identified 70 genes
that promote axon growth after injury and six more genes that repress the re-growth of axons.

"We don't know much about how axons re-grow after they're damaged,” said Andrew Chisholm,
a professor of biology at UC San Diego. "When you have an injury to your spinal cord or you
have a stroke you cause a lot of damage to your axons. And in your brain or spinal cord, regen-
eration is very inefficient. That's why spinal cord injuries are basically untreatable.”

Chisholm and UC San Diego biology professor and HHMI Investigator Yishi Jin headed the col-
laborative research team, which also included researchers from the University of Oregon.

While scientists in recent decades have gained a good understanding of how nerve cells, or
neurons, develop their connections in the developing embryo, much less is known about how
adult animals and humans repair -- or fail to repair -- those connections when axons are dam-
aged.

"There are many processes not involved in early development that are involved in switching the
neurons to this re-growth mode," said Chisholm. "In essence what we found are genes that peo-
ple had not suspected previously to be part of this process."”

Of particular interest to the UC San Diego biologists are the six genes that appear to repress
the growth of axons.

"The discovery of these inhibitors is probably the most exciting finding," said Chisholm, because
identifying and eliminating the inhibiting factors to the re-growth of axons could be just as es-
sential as the biochemical pathways that promote axon re-growth in repairing spinal cord inju-
ries and other kinds of nerve damage.

The scientists were also surprised to learn that some of the genes they found to be involved in
the re-growth of axons were known to have other functions, such as regulating the release of
neurotransmitters.




"This was in large part unexpected,” said Chisholm. "These genes had not been implicated in the
re-growth of axons before."

To find the 76 genes, the researchers conducted painstaking experiments on more than 10,000
tiny laboratory roundworms known as C. elegans. The first step involved developing genetic mu-
tants of these transparent roundworms for each one of 654 genes that were suspected to play a
role in the regulation of axon regrowth in worms, fruit flies and mice. They then labeled the round-
worm neurons with green fluorescent protein and, with a precise surgical laser, damaged a specif-
ic axon.

"The goal was to study this process in its simplest form," said Chisholm. "Because the animals are
essentially transparent, we can see the axons expressing this green fluorescent protein."

By examining the re-growth, or lack of growth, of the damaged axon 24 hours later, the scientists
were then able to determine which of these 654 genes were actually important to axon re-growth.

Chisholm said that while the 76 genes identified are believed to have similar roles in mammals as
well as roundworms, because their functions were "conserved" by the organisms through evolu-
tion, he and his research team are now collaborating with other investigators to conduct experi-
ments on mice to verify this connection and determine which of these genes are the most critically
important.

"Worms are clearly different from mammals," he added. "But there will be a core of conserved
molecules doing the same job."

In addition to Chisholm and Jin, the UC San Diego biologists involved in the study were Lizhen
Chen, Zhiping Wang, Anindya Ghosh-Roy, Thomas Hubert, Dong Yan, and Zilu Wu. Sean
O'Rourke and Bruce Bowerman from the University of Oregon were also part of the team.

The research project was supported by grants from the National Institutes of Health and the How-
ard Hughes Medical Institute.

Persons with a brain injury can benefit from music as a modality to
promote vocalization, rhythmic movements, orientation, relaxation,
self-expression, and as a way to enhance overall self - esteem. Be-
cause music is processed by the entire brain, the structure of music
helps to re -organize the structure of the brain. Listening to highly or-
ganized music such as that of Mozart often helps brain injured pa-
tients to organize their thoughts, activities and even their emotions.



PRBIS BRAINSCAN

My Child Doesn't Have a Brain Injury, He Only Has a Concussion

Carol A. DeMatteo, MSca,b,c, Steven E. Hanna, PhDa,c,d, William J. Ma-
honey, MD, FRCP(C)e, Robert D. Hollenberg, MD, FRCSC, FACSb,e,f, Louise
A. Scott, PhD, CPsychg, Mary C. Law, PhD, OT Reg (Ont)a,c, Anne Newman,
OT Reg (Ont)a,b, Chia -Yu A. Lin, MScc, Ligin Xu, MSch

OBJECTI VE: The term Aconcussiono is f
scribe a traumatic head injury; however, there are no standard definitions of this
term, particularly in how it is used with children. The goals of this study were to
examine the clinical correlates of the concussion diagnosis and to identify the fac-
tors that lead to the use of this term in a regional pediatric center.

METHODS: Medical data were prospectively collected from 434 children with
traumatic brain injury who were admitted to a Canadian children's hospital. A pro-
portional hazards regression was used to examine the association of the concus-
sion diagnosis and the times until discharge and school return. A classification-

tree analysis modeled the clinical correlates of patients who received a concus-
sion diagnosis.

RESULTS: The concussion label was significantly more likely to be applied to
children with mild Glasgow Coma Scale scores of 13 to 15 (P = .03). The concus-
sion label was strongly predictive of earlier hospital discharge (odds ratio [OR]:
1.5; 95% confidence interval [CI]: 1.27 1.9; P = .003) and earlier return to school
(OR: 2.4 [95% CI: 1.61 3.7]; P <.001). A diagnosis of a concussion was signifi-
cantly more likely when the computed-tomography results were normal and the
child had lost consciousness.

CONCLUSIONS: Children with mild traumatic brain injuries have an increased
frequency of receiving the concussion label, although the label may also be ap-
plied to children with more-severe injuries. The concussion diagnosis is associat-
ed with important clinical outcomes. Its typical use in hospital settings likely refers
to an impact-related mild brain injury, in the absence of indicators other than a
loss of consciousness. Clinicians may use the concussion label because it is less
alarming to parents than the term mild brain injury, with the intent of implying that
the injury is transient with no significant long-term health consequences.
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Why were men given larger brains than
dogs?

1) So they wouldn't hump women's legs at
cocktail parties.

2) So they wouldn't stop to play with every
other man they see when you take them
around the block.




