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Edit or 's Not e
Welcome to the first issue of the fourth volume of The Inquirer, a magazine
written, edited, designed, and published by the Wildwood Institute for STEM
Research and Development (WISRD). The Inquirer aims to help WISRD
members understand the integral role that writing plays in any STEM field,
learn to research topics of interest using credible sources, and get practice
communicating their ideas to the layperson.

In this issue, you will learn about the first?ever successful human heart
transplant from someone with unique insight, the history of human
exploration, the way the minds of criminals function, and more.

In an effort to reduce our carbon footprint, this issue of The Inquirer will be
available exclusively online at http://wisrd.org/publications.

I?d like to thank our team of editors? Ximena, Emily, Remy, Avery, Lea, and
Ian? for their important contributions, as well as Ihsan Turk for his work as
Assistant Editor, and Aidan Stern, Chief Designer, and Colin Horn, Assistant
Designer, for their striking graphic design work. As always, endless thanks to
Scott Johnson, our publisher and mentor, and Joe Wise, WISRD?s COO.

Please contact josieb19@wildwood.org with any questions, concerns, or
comments regarding this issue of The Inquirer.

Enjoy!
-Josie Bleakley, Senior Editor
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In 1968, at the Stanford Medical Center, the
first successful human heart transplant in the
US took place at the hands of Dr. Norman E.
Shumway. Shumway had trained in
Minnesota, where he began his early
transplantation
studies,
and
was
subsequently offered the chairmanship of the
Cardiovascular Division of the Surgery
Department at the Stanford Medical Center,
where he continued his experimental human
heart
transplantation
research.
The
aforementioned is a matter of public record,
however; few had the first-hand experience
of working beside Shumway and being part
of this significant breakthrough in medical
history._My_grandfather_did.
My grandfather, Dr. Charles Bieber, had begun
a pathology training residency at Stanford
University Hospital just months before
4

Shumway completed his first heart
transplant. Both he and my grandmother, Dr.
Marcia Bieber, had just completed medical
school at the University of Oklahoma and
had returned to California in ?67 for
post-graduate training at my grandmother?s
alma mater, Stanford. As a first-year resident,
my grandfather took an interest in the study
of pediatric heart malformations and thus
came into frequent contact with Dr.
Shumway regarding the pathologic findings
in failed pediatric heart cases. In this fashion,
they developed a collegiality, if not
friendship, during the days preceding
Shumway?s_initial_heart_transplant.
Bieber?s direct association with the
Shumway?s transplant program developed as
a result of some unusual circumstances in
the Pathology Department. At that time in
?67 there had been a big turnover among the
Pathology Department faculty, with the
result that Bieber remained for a short time
the only member within the Pathology Dept.
holding an active license to practice
medicine in California. No extraordinary
powers accrued to him because of this, but
still, the signature of a licensed physician
was needed from time to time in the
Department and, well, a few advantages
might have been taken. Chief among these
for benefit of this story was that he placed
himself in charge of the rotation schedule
for performance of autopsies. In these
rotations, his intent was to take all of the
heart transplant cases that might come to
postmortem examination and through this
route, he became very much closer to
Shumway and his transplantation team.
During the autopsies that Bieber eventually
performed, Shumway would always be in
attendance trying to understand what went
wrong, what was successful, and how the
procedure_could_be_improved.
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experienced high postoperative death
rates and the view of the heart transplant as
a beneficial procedure rapidly fell out of
favor. Shumway, however, continued to
persevere in finding a successful program
for_heart_transplants_recipients.
The problem was the immunosuppressive
drug_regimen._The_treatment
administered to Shumway?s first patients was
tailored from the drug procedure used for
immunosuppression of kidney recipients. Once a
recipient was given a new heart, the standard
treatment for preventing rejection consisted of
steroids (used to decrease inflammation and reduce
activity of the immune system), a metabolic
inhibitor (reduces the productivity of an enzymes by
blocking substrates from entering active sites) and
an anti-thymocyte immunoglobulin ATG (directed
against numerous antigens expressed by t-cells)
prepared commercially in horses. This latter
globulin was not very effective and was, in fact,
quite poor in suppressing the key actor in the
immune response, the ?t-cell.?The reason it worked
well in kidney recipients but not so well in hearts
was because if a kidney failed you could simply
remove it, put the patient back on dialysis and they
would do quite well. No such
backup
existed
for
cardiac
recipients. If their
new heart failed,
they
died.
Consequently,
in
heart
recipients, if
rejection could
not
be
suppressed
the
only
choice was
to
give
greater
volumes of

Shumway?s__experimental studies had attracted
widespread interest from other cardiac surgeons
who wanted to be able to offer the service to heart
patients under their care who were desperately ill
and for whom nothing more could be medically or
surgically done. In this sense ?who will do it first?
faded in importance. They all wanted the program
to succeed. In fact, among those visiting Shumway?s
program were Christian Barnard who, upon return
to his home in South Africa, was able to perform a
heart transplant on a recipient about a month
before Shumway was able to find an appropriate
heart donor for his prospective recipient.
Very few of first worldwide wave of heart
transplants survived for very long. Shumway's first,
done in 1968, died of infection within two months
of surgery. Bieber did the postmortem exam
concluding, ?It was a mess. The transplanted heart
looked great but almost every other organ system
had failed. The anti-rejection drugs that were
available at the time had managed to keep the
body?s rejection of the heart fairly well at bay but
multiple fungal, viral and bacterial infections were
found_in_nearly_every_organ.?
Likewise, other cardiac surgeons who had initiated
programs around the world at that time
6

immunosuppressive drugs which in turn led to
uncontrollable infections, because of the weakened
immune_system.

immunological
player, the t-cell.
Based on the
outcome in the first
treated patient, the
Shumway team was
eager to use it in
other
patients.

This was the weak link in the transplant process. At
the time the immunosuppressive drugs were not as
effective or specific as they needed to be.
Enter rabbit ATG.

In 1973 Stanford was
nearly the only place
still doing cardiac
transplants, albeit on a
limited but nonetheless
routine basis. Per
Bieber, ?Rabbit ATG
was working and we
had geared up to make
our own. But clinical
trials with a concurrent
control
group
was
considered out of the question
because the drug, by all parameters,
was clearly benefiting heart transplantation
outcome.?

In 1973, one of Shumway?s new staff surgeons, Dr.
Philip Oyer, had read that rabbit ATG (an
immunosuppressive therapy drug) was a more
potent immunosuppressant than the equine ATG
used at the time and had the cardiac research lab
make up a small batch of the antiserum by
immunizing rabbits with human t-cells. The lab
made the rabbit ATG on site, the hospital gave
permission to administer it, likewise the patient,
and it was done.

Shumway?s patient had very little rejection,
required a few steroids, had no infections and lived
longer. This drug directly
addressed the weak link in
the
transplantation
process? effective

Stanford did not perform a classic clinical trial
because they would have needed a non-rabbit ATG
treated concurrent control group, meaning that a
group of patients would not get the rabbit ATG so
that their outcomes could be compared with those
who did get the rabbit ATG. Everyone on the service
knew from previous experience what would happen
to the control group. With Shumway?s improved
success rates, physicians from all over the country
again were coming to Stanford to see why the
transplant process was once again working.

control _of _the_key

Rabbit ATG was working, but could other drugs
work_even_better?_As_it_turned_out,_yes.
In 1976, my grandmother read an article about
heart transplant programs in England that were
using cyclosporine, a different
type of
7

immunosuppressive drug. She told Bieber of the
results achieved in England (Cambridge). He then
went to one of Shumway?s residents, Dr. Stewart
Jamieson, the same day, who was also impressed. Dr.
Jamieson advised junior staff surgeons Dr. Oyer and
Dr. Bruce Reitz, who agreed that cyclosporine might
just be it, the key to a whole new level of heart
transplant_care.
Drs. Oyer and Reitz were planning to attend a
transplant conference the following week in Italy.
Since cyclosporine was being manufactured in
Europe by the Sandoz/Burroughs-Wellcome
company (now Novartis A.G.? these companies
merge a lot), Reitz contacted Sandoz, and was
directed to the drug rep for cyclosporine who said
he would be at the Italy conference and would be
happy to meet with them. The two doctors then
met up with the representative before the
conference started and offered the Stanford
program as a proving ground for licensing of
cyclosporine in the United States. Again, it was
done. The new drug went through the same process
as rabbit ATG, this time with an IND (an
Investigational New Drug Exemption from the Food
and Drug Administration). Cyclosporine worked well
and was licensed in the U.S. shortly after the trial.
Per Bieber, ?It was magic. Cyclosporine had a near
90% heart transplant success rate and was put on
the map.? The interim drug, rabbit ATG, which had
taken the program from ?very poor? results to
?good? results, became a drug of the past as it was
cut entirely from heart transplant use, save in cases
of very severe rejection. Cyclosporine is still used
today in addition to newer drugs that have caused
further

improvements

in

the

heart

transplant_procedure.
Sources on page 26
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T he Dail y I n qu ir er
GOVERNM ENT-KILLED KILLER
TOXIN KILLS KILLER WHALES!
By Ju st in Dew ig

In the 20th century, polychlorinated biphenyls
(PCBs) were one of the most dangerous pollutants to aquatic and land organisms and seem
to be making a comeback. Even though this
toxin was banned decades ago, it is wreaking
havoc on populations of killer whales around
the world. It also affects other aquatic animals
such as seals and sharks, and poses huge threat
to humans as well. ?It?s sobering to be made
aware of the potential long- term effects of
chemicals that were introduced into the environment over 80 years ago,? says Steven Bursian, an environmental toxicologist.

mune system, reproductive, and endocrinerelated health problems in both animals and
people. The United States put a ban on PCBs in
1978 though they were only banned globally in
2004. Despite being banned, they still leak into
our environment from landfills and illegal
dumping. Eaten by microbes, PCBs enter the
food chain, are consumed by smaller animals,
and then embedded into the blubber of animals, which is especially dangerous for alpha
predators like the killer whale.
Studies performed on 19 pods of killer whales
showed that a large portion of the pods were
affected by PCBs. In the next 50 years, PCBs
will impair the reproduction of these animals
enough to see a clear decrease in the killer
whale population. Killer whales are especially
vulnerable in South America and the United
Kingdom, which have the highest PCBs levels.
If we don?t find a way to stop this spread of
PCBs soon, we could see an extreme situation
of decreasing population not only in killer
whales, but in other marine mammals.

PCBs were first discovered in the coal mines
during the 1800s and mass- produced in the
early 1930s. PCBs form thick liquids that prove
useful as lubricating oils, hydraulic fluids, nonflammable insulation in electrical transformers,
and paint and concrete stabilizers. They could
even be used to make carbonless copy paper
and much more.
Companies around the world produced over a
million tons of PCBs before scientists understood the link between PCBs, cancer, and im-

Sources on page 26
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Reefs inGrief
NeedRel ief
by Sadie Gardiner
Im agin e a w or ld w h er e ever y ocean h as w ar m
t r opical w at er s. Th e idea sou n ds n ice, r igh t ? Bu t
w h at cost w ou ld t h is t ak e? For on e, r isin g sea
t em per at u r es w ou ld k ill all t h e cor al r eef s on
Ear t h , dest r oyin g an en t ir e ecosyst em an d r esu lt in g in sever e con sequ en ces f or h u m anit y.
Am on g t h e m ost per sist en t ecosyst em s on
Ear t h , Cor al r eef s h ave exist ed sin ce t h e Paleozoic Er a, m or e t h an 500,000,000 year s ago; yet ,
Figure 1: Difference from average heat energy and years

over t h e last 40 year s t h ese r esilien t r eef s h ave
been r apidly dyin g du e t o h u m an - in du ced cli-

cover t h e ext er ior of t h e cor al. Cor al bleach in g

m at e ch an ges.

occu r s w h en t h e sym biot ic r elat ion sh ip bet w een t h e cor al an d algae becom es st r essed

Cor al r eef s ar e a f u n dam ent al pillar of t h e

becau se of in cr easin g su r f ace t em per at u r e of

Ear t h?s ecosyst em becau se m an y f or m s of m a-

t h e ocean . Th is st r ess cau ses cor al t o expel t h e

r in e lif e depen d on cor als f or t h eir su r vival.

algae, leavin g on ly a bleach ed?look in g w h it e

Th ese r eef s n u r t u r e on e of t h e m ost biologically

an d pale sk elet on . Wit h ou t t h e algae, t h e cor al

diver se ecosyst em s on Ear t h , m ade u p of h ar d

loses it s m ain f ood sou r ce an d w ill even t ually

an d sof t cor als, cr u st acean s, m ollu sk s, spon ges,

die f r om st ar vat ion or disease. Cor al bleach in g

an d a m u lt it u de of f ish , sea t u r t les, sh ar k s, an d

is a com m on r espon se of cor al u n der st r ess an d

dolph in s.

is n ot u sually a cau se f or con cer n ; h ow ever ,
Cor als live in a sym biot ic r elat ion sh ip w it h al-

m ass bleach in g even t s, span n in g over h u n dr eds

gae called zooxan t h ellae. It is t h is r elat ion sh ip

of k ilom et er s, af f ect an en t ir e ecosyst em . Dyin g

w h ich leads t o t h e vu ln er abilit y of cor al w h en

cor al can n o lon ger pr ovide f ish w it h t h e n u t r i-

sea t em per at u r e r ises. A h ealt h y cor al absor bs

en t s t h ey n eed n or pr ovide sh elt er f or m ar in e

algae in t o it s t issu e, w h er e t h e algae en joys

or gan ism s, qu ick ly decr easin g t h e biodiver sit y

pr ot ect ion an d t h e cor al u ses t h e n u t r ien t s pr o-

it on ce su st ain ed.

vided by t h e algae?s ph ot osyn t h esis pr ocess. A
Incr easin g gr een h ou se gases in t h e at m osph er e

cor al?s vivid color r esu lt s f r om t h e pigm en t of

pr even t s h eat r adiat ed by t h e Ear t h?s su r f ace

t h e algae seen t h r ou gh t r an slu cen t polyps t h at

f r om escapin g in t o space. M ost of t h e excess
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livelih oods t o h u n dr eds of m illion s of people; so
an yon e w h o car es abou t f ood secu r it y an d m igr at ion n eeds t o car e abou t t h e f ut u r e of cor al
r eef s.? Scien t ist s n ow

pr edict

ann u al cor al

bleachin g by 2050 t o be devast at in g, as 90% of
t h e w or ld?s cor al cou ld be lost . Lu ck ily t h er e is
h ope f or ou r cor al r eef s in t h e acclim at ion ,
adapt at ion , an d t r an splan t at ion of cor als. AcFigure 2: Heat content anomaly and years

clim at ion t o r isin g sea t em per at u r es seem s

h eat is st or ed in t h e u pper ocean . Th e su r f ace

possible f or

cor als. Dif f er en t

r espon ses in

of t h e ocean in 2017 w as w ar m er t h an in t h e

bleachin g h ave been obser ved w it h in in dividu al

year 2000 by 4?C (7.2?F). Alt h ou gh 4?C does n ot

cor al colon ies, am on g colon ies of t h e sam e

sou n d lik e m u ch of a ch an ge w h en com par ed t o

species, an d acr oss dif f er en t

t h e vast ocean , t h e ch an ge w ou ld be lik e you

cor als of t h e sam e species of t en sh ow in g dif f er -

h avin g a f ever of m or e t h an 105?F.

en t bleach in g r espon ses at dif f er en t locat ion s.

species, w it h

For exam ple, Lor d How e Islan d aver age w at er
Cor al ecosyst em s exper t Ter r y Hu gh es, t h e di-

t em per at u r e is 24?C, w h ile in t h e Ar abian Coast

r ect or of t h e Au st r alian Resear ch Cou n cil Cen -

t h e aver age w at er t em per at u r e is 36?C. Tw o

t r e of Excellen ce f or Cor al Reef St u dies at Jam es

sim ilar cor als in t h ese dif f er en t locat ion s live

Cook Un iver sit y, w h en discu ssin g t h e on goin g

u n der dif f er en t t em per at u r e r egim es an d t h u s

cor al bleach in g of t h e Gr eat Bar r ier Reef r esu t -

h ave dif f er en t t h er m al t oler an ce. Th e cor als

lin g f r om r isin g sea su r f ace t em per at u r es, said,

h ave acclim at ized t o a t em per at u r e t h r eshold

?We?r e alr eady seein g u p t o 50% m or t alit y on

close t o t h e h igh aver age t em per at u r e of t h eir

t h e m ost sever ely bleach ed r eef s in t h e n or t h -

r egion . Resear ch also r eveals cor als, gr ow in g in

er n por t ion of t h e Gr eat Bar r ier Reef . We w ill

sm all con f in ed ar eas t h at ar e r egu lar ly h eat ed

lose a sign if ican t n u m ber of cor als over t h e

du r in g low t ides, of t en sh ow h igh er bleach in g

com in g of w eek s. Losin g a lot of t h e cor als h as a

t oler an ce. Th e exper ien ce of bein g exposed t o

br oader ecological im pact : species t h at eat

var yin g w at er t em per at u r e is con sider ed w h y

cor al lose t h eir f ood sou r ce; f ish t h at w ou ld

cor als in in n er r eef s, lagoon s an d em er gen t

h ide in t h e cor als becom e m or e su scept ible t o

cor als ar e of t en m or e t oler an t of elevat ed t em -

pr edat ion .? We m u st u n der st an d w h at is at

per at u r es t h an cor als f u r t h er dow n t h e r eef

st ak e w it h t h e r eef s on t h e br in k of bein g w iped

slope. M ar in e biologist s ar e n ow r esear chin g

ou t . Wh en you lose t h e sm aller r eef lif e, you

t h is h eat - t oler an ce adapt at ion an d w or k in g t o

lose t h e lar ger sea lif e w h ich f eed f r om t h at

gen et ically

ecosyst em , w h ich ar e t h e f ish h u m an s con -

br eed

super

cor al,

a

h igh -

t em per at u r e t oler an t cor al w h ich can r epopu -

su m e. Th e loss of t h e cor al r eef s w ou ld devas-

lat e t h e Ear t h?s ocean s. M or eover , cu r r en t ly n u -

t at e f ish in g cu lt u r es ar ou n d t h e w or ld an d lead

m er ou s or gan izat ion s h ave gr ow n h ealt h y cor al

t o t h e n ear st ar vat ion of t h e popu lat ion depen -

an d h ave su ccessf u lly t r an splan t ed t h em t o

den t on f ish . As eviden ced by m ar in e ecologist

bar r en r eef s.

Nick Gr ah am f r om Lan cast er Un iver sit y in En g-

Sources on page 26

lan d, ?Cor al r eef s h ou se over a qu ar t er of all
m ar in e biodiver sit y. Th ey pr ovide f ood an d
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An Art icl e
t o Rememb er
b y Lea Bond

The brain uses an extremely complex process to
construct, store, and retrieve memories. It is so
sophisticated that scientists can?t find a firm distinction between how humans recall things and
how they think. This is due to the fact that they
don?t fully understand how recall works, where
the memories are stored, or how they are orga-

sual system registers their physical appearance,
your auditory system registers their voice, and
you may pick up on their smell, or the feeling of
the touch of their hand. These sensations then
travel simultaneously to a part of the brain called
the hippocampus, the part of the brain mainly
responsible for long?term memory. Then the
hippocampus and frontal cortex evaluate these
individual pieces of sensory information to determine if they?re worth remembering, and if
they are, they are eventually put into long- term
memory. The brain then registers these sensory
perceptions into one experience of that person.
Most of the sensory memory processes only take
about half a second, but auditory information
takes 3 or 4 seconds to process. The important
sensory information is then put into your shortterm memory, where a new process begins. This
first perception affects the way you perceive following experiences with this person. So first

nized,_though _they_do _have_some_ideas.

Originally proposed by professors Atkinson and
Shiffrin in 1968, there are three stages of memory: sensory mem ory, short- term mem ory, and
long?term memory. The first step to creating a
new memory is encoding through sensory memory, which starts with perception. When your
brain receives information, it needs to change it
into a usable form through a process known as
encoding. When you first meet someone, various
systems in your brain undergo several processes
to build your perception of that person. Your vi-

impressions_really_do _matter!
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Short-term memory, also known as active or primary memory, is the information a person is
currently aware of. It can only hold about seven
items at once for a maximum of 20 or 30 seconds. When short?term memories aren?t actively
maintained, they are quickly forgotten. For example, when someone tells you a phone number, you mentally take note of it to remember.
But just seconds later, you realize you?ve forgotten it. If you repeat the information out loud or
in your head though, you have a much better
chance of remembering the number. Any information that enters short?term mem ory is often
quickly displaced with any new information that
enters the short-term memory due to the limited
storage capacity of the short?term mem ory. But
if the information is actively attended to, it
moves into the next stage: long?term memory.

brain, which is why when someone experiences
amnesia or a brain injury they may have trouble
remembering their personal life, but remember
how to perform natural tasks such as walking,
drawing, using a fork, etc. Frequently accessed
memories build a stronger connection between
specific nerve cells used for recalling, which
makes them easier and easier to recall.

Memories involve an extremely complex chemical process. Nerve cells start by connecting with
other nerve cells at a point called a synapse,
where electrical pulses carrying messages travel
across gaps between cells. This then triggers the
release of chemical messengers called neurotransmitters, which diffuse through the spaces
between cells and attach themselves to cells
nearby. A single brain cell forms thousands of
links like these, which gives an average brain
about 100 trillion synapses. Each of these links is
where memories are stored, but none of these
connections are concrete, meaning that the connections can grow weaker and change through
time. Connections between cells grow as they
send signals, which makes your brain rewire as a
result of every new experience. The brain also
reorganizes itself in response to new experiences, forming memories that are triggered by
other experiences and input. Connections between cells grow stronger, making certain

Theories regarding the exact mechanisms for
how short?term mem ories turn to long?term
memories are very controversial. Long?term
memories can last from a few days to years or
even be lifelong. Long?term memory can store
unlimited amounts of information indefinitely.
There are several different kinds of long?term
memory. The two major subdivisions of longterm memories are explicit memory and implicit
memory. Explicit mem ories are the memories a
person is aware of and require conscious
thought. An example of an explicit memory is recalling what you ate for breakfast or naming sea
animals. Explicit mem ory is also often associative, meaning that the brain links together these
memories. For exam ple, if you think of a word or
occasion, your memory brings up many other
memories associated with this word. The other
major subdivision of long?term mem ory is implicit memory, which you recall without conscious thought, such as how to ride a bike. Even
the things we think of as ?natural? tasks require
implicit memory. These two kinds of long?term
memory are located in different parts of the

memories_easier _to _recall.

The brain?wide process behind creating, storing,
and analyzing memories is extremely intricate
and something scientists still don?t fully understand. But with further research and development, someday this process may become
something_to _remember.

Sources on page 26
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Genet ically
M odif ied
Out look on Lif e
by Xim ena Per ez
Servings Per Container

Ser ving Size

Calor ies
When walking through the aisle of a grocery store, you will notice many products with prominent
?non-GMO? labels. However, you may not notice the hidden ?made with genetic engineering? labels.
GMOs are typically looked down on because consumers are unfamiliar with this term. It is important
to take time to learn about how genetic engineering works and the benefits it can offer us now and in
the_future,_especially_as_climate_change_continues_to _take_a_larger _toll _on _food.
GMO, also known as a genetically modified organism, is the popular name for agricultural biotechnology. They?re the result of a laboratory process that extracts genes from the DNA of one species and
splices them into the genes of another organism. GMOs are another way to grow crops aside from
conventional and organic farm ing. GMO farm ing has recently started to gain popularity. Only 10 GMO
crops are commercially approved in the U.S: field and sweet corn, soybeans, cotton, canola, alfalfa,
sugar beets, papaya, squash, potatoes, and apples. The U.S. is fortunate enough to have access to a
safe food supply and uses GMO farming as a way to experiment with the traits of
organisms_to _find _a_solution _to _famine_and _malnutrition.
While GMOs may sound great, many consumers are wary of GMOs because they are new and unfamiliar. Recent studies by the American Medical Association (AMA), the National Academy of Sciences
(NAS), the American Association for the Advancement of Science (AAAS), and the World Health Organization (WHO) show that only a third of consumers believe GMOs are safe. Those who are against
GMOs cite fears of the creation of allergens, toxic effects on body organs, and unwanted changes in
nutritional content. The use of genetically modified seeds used to produce crops such as soy, corn,
canola, alfalfa, cotton and sorghum that are resistant to a common herbicide, glyphosate is a controversial topic. Recently, resistance to a weed killer, 2,4- D, has been combined with glyphosate resistance creating Enlist Duo. Enlist Duo elim inates milkweed, a monarch butterfly caterpillar food source
14

and, thereby, makes it easier for plants to survive. It was approved in 2014 by the Environmental Protection Agency. However, the International Journals of Environmental Research and Public Health
published a studying finding that 2,4-D has been linked to an increase in non-Hodgkin?s lym phoma, a
type of cancer that begins in the immune system and spreads throughout the body, as well as a number of neurological disorders. Only time will tell if using genetically modified foods cause dangers for
consumers as health effects are still unclear. Establishing long- term safety will require hundreds of
thousands_of _GMO_consumers_and _a_variety_of _lengthy_studies.
Organic crops are popular with consumers and are often marketed as being nutritionally superior to
conventional or GMO crops and thus priced higher. Despite this, numerous studies have found no significant nutritional advantage over conventionally grown foods. In fact, a 2016 NAS report concluded
there was no substantiated evidence of a difference in risks to human health between commercially
available GMOs and conventional crops. The board of the Academy of Nutrition and Dietetics, the
world?s largest organization of food and nutrition professionals, voted to support this report as the
most reputable and complete scientific report available to guide policy decisions. The AMA, NAS, AAAS,
and WHO report that 88 percent of U.S. scientists believe genetically modified organisms are safe.
Ninety-eight percent of farm ers say GMOs are the most important factor in their ability to lessen environmental impact on their farms. Billions of animals are raised in this country each year on feed containing GMOs, with no evidence of harm. In fact, animal health and growth efficiency have improved
on the genetically engineered feed, according to a 2014 review in the Journal of Animal Science. By engineering resistance to insect damage, farm ers have been able to use fewer pesticides while increasing yields, which enhances safety for farm ers and the environment,lowers the cost of food, and increases its availability. Yields of corn, cotton, and soybeans are said to have risen by 20 to 30 percent
through _the_use_of _genetic_engineering.
GMOs could greatly aid world- wide development. GMOs can be fortified with nutrients to combat
malnutrition, which is a common problem in resource-poor parts of the world. Wider adoption of genetic engineering, especially in African and Asian countries, could greatly increase the food supply in
areas where climate change increasingly requires crops to grow in dry and salty soils and tolerate extreme temperatures. Crops can be made hardier and yields more reliable, preventing crop losses and
bad harvests. The Rockefeller Foundation has already created ?golden rice? which is rich in betacarotene, vitamin A. Golden rice has been approved by the United States Food and Drug Administration and the Rockefeller Foundation has made the patent free for humanitarian use. In the future
using_GMOs_to _help _developing_worlds_combat _hunger _could _be_normalized.
GMOs could be the key to food problems around the globe. Humanitarian organizations could use
GMOs to address specific nutritional problems in developing countries, saving millions from death,
disease, and suffering. However, the wariness of consumers prevents GMOs from reaching their full
potential. Only time will unravel the whole truth about GMOs. Even in light of many studies, genetic
engineering in agriculture remains a major topic of debate that evokes a range of questions and emotions across our society.
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Consumption?s Effect
on Consumption:
Pop Culture, Self- Image, and
Eating Disorder s
by Gr ace Kaz

Anorexia nervosa, bulimia nervosa, and
binge eating are all disorders that intensely
affect and possibly destroy or strongly
weaken one?s physical and emotional functioning. Anorexia nervosa is a mental disorder characterized by losing weight obsessively and excessively through starvation.
Someone suffering from anorexia likely
fears gaining weight or appearing overweight, and possibly develops food rituals,
such as eating food in a certain order. Likewise, Bulimia nervosa is also characterized
by losing weight obsessively, but instead
by binge?eating followed by self?induced
vomiting. People with this disorder will often feel uncomfortable eating around others
or in public, steal or hoard food in odd
places and show extreme concern with their
body and weight. Lastly, binge-eating disorder is characterized as eating large quantities of food seemingly uncontrollably.
Someone with the disorder will eat an

abundant amount of food that is likely much
larger than most people would eat during
such a short period of time.
Anorexia nervosa is not only the most common eating disorder but also the deadliest
mental disorder. Although anorexia nervosa, bulimia nervosa, and binge eating
disorder are considered mental disorders,
they affect much more than just the mind itself. When one doesn?t eat regularly, it leads
to malnutrition, which causes dizziness,
hypoglycemia, fatigue, as well as alterations in brain chemistry. Eating disorders
can also have long?lasting effects on the
body, like difficulty with concentration and
memory, bone density loss which leads to
osteoporosis, gastrointestinal issues, kidney disease or kidney failure, electrolyte
and fluid imbalances, high or increased risk
of seizures, and irregular heartbeat that can
potentially lead to cardiac arrest. Ultimately,
16

malnutrition affects much more than what
meets the eye. Binge eating can lead to different, yet equally severe risk factors, like
causing the stomach to rupture, inflammation of the pancreas, development of type 2
diabetes. Although some effects are similar
between eating disorders, each one has
unique characteristics.

body shape. Young girls reading these
magazines and looking at these images on
social media are likely under the impression
that these images are unedited and real,
which gives them a false idea of what normal body images truly are, making them insecure. These factors can all be major players in the development of an eating disorder.

Negative body image and low self- esteem
are two of the leading factors in the development of eating disorders. Women often
develop an eating disorder to appear thinner while men often develop one to become
muscular. Anorexia nervosa is most typically associated with self-starvation, but the
disorder also includes over?working out.
Adolescents are particularly at risk of developing eating disorders due to their environments, which often includes cultures
that emphasize and value social media.

Eating disorders are a battle that is heavily
affected by self-image and the current society? especially with social media and pop
culture spreading the ideas that they are.
Although this disorder can brutally affect
one?s body, it is treatable and many overcome this disorder. With treatment, 60% of
people with eating disorders recover over a
six-year period of time, though some take a
lifetime to recover and some don?t recover
at all. Treatment typically includes individual or group therapy, meal plans, and nutritional counseling.

Social media culture throughout decades
has planted ideas into adolescents? heads
about their body image. Throughout the entire 20th century? but especially the last 4
decades? this trend continued in magazines, newspapers, and toys aimed at children, teenagers and young adults with the
goal to get women to change their appearance to be more appealing to the male eye.
Back in the ?60s, the most popular household toy was Barbie? a blonde-haired, blueeyed, thin and stylish plastic doll. Children
as young as three desired not only to have
a Barbie to play with but to be Barbie, who
represented the ?perfect life? of a teenage
girl. Barbie was perfectly polished, welldressed, and impossibly thin? traits which
are now everywhere throughout media in
advertisements, magazines, and photos.
This culture has only grown stronger,
pushing both women and men to feel a certain way about their own bodies. With social
media and photoshop, it seems that almost
every woman in the public eye has a slim

Whether or not someone has an eating disorder, most adolescents growing up are exposed to false advertisements and pop culture that portray ideas about good and bad
body types, as well as unrealistic body expectations because of photoshop and other
editing software. Ultimately, with pop culture promoting certain ideas about acceptable body types, reducing the number of
people who are insecure about their bodies,
and develop eating disorders as a result,
will be alarmingly difficult.

Sources on page 26
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Fr om Dan ger Zon es t o
Saf et y Net s:
A Brief History of Human
Exploration
by Zachary Thomas
Since the beginning of our existence as
Homo sapiens, we have been pushed to explore by the need for natural resources and
to satisfy our curiosity. Humanity?s first exploration of Earth was unintentional and began with our existence, around 200 thousand years ago, in the continent of Africa.
The need for early humans to follow or find
their food source primarily drove the spread
of humanity in Africa, but this need kept us
there. Humans would only leave Africa if
their food source left, or if natural resources
were contested between groups to the point
where it became safer to take the risk of
leaving. From skeleton carbon dating, it has
been concluded that we took our first steps
out of Africa and into the Middle East 70
thousand years ago. Because humans were
no longer bound by the difficult geology of
Africa, unconducive to leaving, and because
of the nature of human population growth,
we explored the rest of the world much
more quickly. In roughly 20 thousand years,
around one sixth of the time it took us to explore Africa, we explored much of Southeast
Asia, Australia, and slightly later, Europe.
Then, humans crossed a temporary land
bridge to present day Alaska, and by 16

thousand years ago they had reached the
Southern tip of South America. This marked
the end of generational exploration, and
never again would humanity explore in this
way.

The next stage of human exploration roughly
started in 1000 BCE, and had been accepted
as a standard for exploration by 1400 CE,
and was strictly expedition based. Society
had developed to the point where countries
had formed, and technological advancements enabled trade. The spice trade was a
significant economic factor in 1000 BCE, and
this triggered the need for accurate maps,
cultural information, and the discovery of
better trade routes, by both land and sea.
Ultimately, this gave birth to strict quantitative journaling and data collection standards
during expeditions, although the process of
peer review was almost never used to verify
the quality of entries and data at the time.
People who we consider to be iconic explorers today fall into this stage of exploration.
They include explorers such as Christopher
Columbus, Sir James Clark Ross, Ptolemy,
Meriwether Lewis, Williams Clark, James
18

Cook, and many more who enabled scientists like Charles Darwin to greatly advance
science, and ultimately society. Almost all of
these explorers ventured into the unknown
with great risk of death, and were government funded. This stage of exploration never
truly ended, but almost all areas of scientific
interest on Earth have been fully explored or
are explored by robots before humans.

the risks that come with exploration. Considering the amount of time it took us to discover the world, and the amount of time it
took us to land on the moon, it would appear that major accomplishments of our
species are becoming more frequent. The
future of exploration, both on Earth and in
space_is_promising.

Sources on page 26

The launch of Sputnik 1 on October 4, 1957,
forever changed human exploration. Sputnik
1 was the first man-made vehicle to enter an
unexplored area, without actually carrying
people with it. This meant that humans
never needed to risk their safety on the first
expedition, often the most dangerous, and
did so in the dangerous environment of
space, which holds vast potential for scientific exploration. During the space race, both
the United States and the Soviet Union had
robotic missions that provided key research
and confirmed that systems critical to the
survival of the spacecraft functioned properly before human pilots were sent to space.
This process led to successful lunar missions
and showed that humans were capable of
safely exploring celestial bodies. Today, we
have sent probes to explore the outer planets of our solar system and have multiple
active robotic missions on Mars. Which like
the lunar missions, will hopefully lead to
successful manned missions at some point.
At first, humanity?s exploration was unconscious, slow, unrecorded, and dangerous.
But as time has progressed, our technology
enabled us to explore faster with better
safety conditions. Primitive weapons allowed
early humans to defend themselves from
predators, boats and domesticated animals
enabled us to travel faster, and today robotics allows us to elim inate a large portion of
19

TheBrain?sLeadingRol eon

Cr i mi n a l Mi n d s
? ALL14SEASONS!
by Emily Ribeiro
Every criminal brain functions differently.

criminal behavior. A study at the University

This makes it impossible to know the exact

of Pennsylvania showed that men in their

motivations and influencing factors that

mid?twenties with smaller amygdalas be-

drive each one. However, there are general

came more aggressive and violent over the

patterns that we can use to get a pretty good

next three years than men of the same age

idea of what goes on under the hood. From

with larger amygdalas. Since amygdala size

murderers to psychopaths, burglars to em-

demonstrates the likely development of

bezzlers, all minds of criminals function dif-

these tendencies, if amygdala volume was

ferently from the ?average human? brain.

documented at birth and every five years
until the age of 20, during physical exams, it

The amygdala is the part of the brain associ-

would be possible to prevent individuals

ated with the development of criminal ten-

from exhibiting certain behaviors. At least,

dencies. Centered inside of each cerebral

people with these discovered aggressive be-

hemisphere, the amygdala controls emo-

haviors could be warned of the possible out-

tions like fear and aggression, as well as so-

comes of their development, if the situation

cial interactions. Any deficiencies in this part

was_not_handled_with_care.

of the brain have been proven to lead to
crimes, but if detected in advance, can be

Another study at UPenn tested amygdala

treated and worked with. This can eventu-

function in 1,795 three?year?old children,

ally lead to the possibility of stopping this

through the concept of fear conditioning.
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The researchers attached electrodes to the

they can?t control it, are they automatically

children?s fingers while playing two different

more likely to become a criminal? The an-

tones on repeat. One tone was played by it-

swer is no, not if treated properly. If these

self, and the other tone was followed by an

differences in brain function are discovered,

unpleasant and startling noise. The sweat

intervention can change the ultimate out-

response to the tones measured the level of

come. Brain function can be increased

fear response from each child. The re-

through many forms of enrichment pro-

searchers tracked the patients for twenty

grams. Simple education surrounding nutri-

years, taking note of the criminal activity and

tion, cognitive skills, and exercise, can im-

aggressive behavior exhibited throughout

prove overall brain function, therefore re-

the lifetime of each patient. The children

ducing the likelihood of an individuals par-

who grew up to com mit crimes had essen-

ticipation in criminal activity. As a society, if

tially ?failed? the fear condition test. These

we can be more sensitive to the many exist-

children showed no fear in situations where

ing types of brains, we will have a greater

the rest of the population would be terrified.

opportunity to create a safer and more in-

This information can be traced back to de-

clusive world.

fects in the amygdala, explaining that tendencies visibly present in three?year?olds
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will affect the lives of their twenty?year?old
counterparts.

Criminal activity, specifically impulse control
issues, take place in the anterior cingulate
cortex (or ACC). This part of the brain not
only manages impulsivity, but works to regulate behavior as well. At the University of
New Mexico, a different study was completed using an MRI scanning product to test
the activity in the brain when presented with
a behavioral control task. When tested in
more than one?hundred incarcerated adult
males, it was discovered that those with
lower ACC activity were more likely to commit another crime after being released than
those with higher ACC activity who seemed
to be more or less one?time offenders. But
what does any of this mean? If an individual
has a brain that functions a certain way, and
21

Su gar :
The Tr ick of Tr eats
by Rem y W ood
Life is about making decisions. A major factor in decision making is the pursuit of pleasure. But when does that search for pleasure
cross the line into addiction? Almost all addictive drugs act on the brain?s reward circuitry, changing the way you feel, act and
behave as you become increasingly dependent on the substance of choice. When you
drink an alcoholic beverage, inject heroin,
take prescription painkillers, or snort cocaine, these substances alter the way your
brain processes chemicals called neurotransmitters. Over time, your brain gets used
to the response, and you need more of the
drug to achieve the same euphoric, hallucinogenic, or sedating effects. By this time,
one may be displaying addictive behavior.
Any activity, substance, object, or behavior
that has become the major focus of a person's life to the exclusion of other activities,
or that has begun to harm the individual or
others physically, mentally, or socially
through repeated involvement is considered
addictive.

vive. That being said, many things
that are not necessary for life can
stimulate this reward circuitry, including
drugs, fatty foods and gambling. Can
the_same_be_said_for_sugar?
Although many people like sweets,
and would likely choose chocolate cake
over fruit for dessert, this does not
mean they're addicted to sugar. However, it is possible for a small percentage of people to become truly addicted, losing control around sugary
food in a way that is characteristic of
addiction.
The connection between obesity and
drug addiction is very clear. Obese people have fewer dopamine receptors in a
brain region called the striatum, which is
a critical component of the motor and
reward systems. This lack of of dopamine
receptors is also a characteristic of people who are addicted to drugs. Sugar
activates the opiate receptors in our
brain and affects the reward center,
which leads to compulsive
behavior, despite

Addiction has both a biological and behavioral component. Our brains are hardwired
to find certain things pleasurable, such as
eating or doing enjoyable activities. This
brain reward circuitry makes sure we carry
out some of the behaviors we need to sur22

the negative consequences like weight gain,
headaches, hormone imbalances, and more.
Studies suggest that every time we eat foods
with high amounts of sugar we are reinforcing those neural pathways, causing the brain
to become increasingly wired to crave sugar,
building up a tolerance, like any other
drug. An important difference to note between drugs and sugar is the fact that unlike drugs, some sugar is necessary for
survival.

The USDA reports that the average American
consumes between 150 to 170 pounds of refined sugars in one year. Two hundred years
ago, the average American ate only 2 pounds
of sugar a year. In 1970, we ate 123 pounds
of sugar per year. Clearly, Americans rely on
sugar_now_more_than_ever_before.
Mountains of research clearly show that
sugar has addictive properties, and highly
suggest consuming less of it. Still, consumers
are constantly tricked into thinking sugar is
harmless or underestimate the negative effect it can have on an individual. Don?t be
tricked by the treats? sugar really is addictive.

However, the unnatural sugar that
causes obesity and disease is certainly
not needed for a healthy diet. Still, we reward our children with it? handing it out
for successes at school and over holidays. We reward ourselves with it too,
indulging after a stressful day or to celebrate success. We add sugar to our
coffee, bake it into our favorite treats,
and spoon it over our breakfast.

Sources on page 26

The similarity between sugar and illegal drugs doesn?t just make for dramatic headlines. Research on rats
from Connecticut College has shown
that when eating the filling of the Oreo
cookies first (the part of the cookie with
the most concentrated sugar) neurons
are activated in the brain?s pleasure
center at a higher rate than any addictive drug out there. It was determined that the rewards experienced
by the brain after consuming sugar
are even more attractive than the effects of cocaine. Despite this, American
consumption of sugar has grown
exponentially.
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Questioningthe
Quintessential
Qual itiesof
Questions
or
Questions:
Quintessential or
Questionabl e
by Myles Kenny
This year the viral question, ?is water wet??
took over social media. Despite the many
conflicting views on the subject, this somewhat ridiculous question did, in fact, highlight something important: the power of
questions. Questions are powerful tools because of their ability to test our intuition,
challenge our knowledge, and expand our
imagination. However, if you are like me,
coming up with a great question can sometimes be difficult. Because of this questions
are valuable? arguably, more valuable than
finding answers.

come or harmful and needing to be dealt
with and overcome. In math and science, the
term has quite a different meaning? it is defined as an inquiry starting from given conditions to investigate or demonstrate a fact,
result, or law. When we think of problems as
things to be elim inated, rather than things to
be sought after, we naturally go out of our
way to avoid creating problems. Without a
doubt, being able to solve a problem is an
incredible skill to have; however, the biggest
breakthroughs in academia is usually first
creating the problem.

In life, problems are viewed as the ?bad
guys.? The standard definition of a problem
is a matter or situation regarded as unwel-

There are countless exam ples of problems
and questions that significantly impacted
math and science. One example is Albert
24

Einstein?s train problem, which took him 20
years to solve and is now commonly known
as the theory of relativity. This problem challenged our view of space and time, two
things that, for a long time, were undisputed.
Another example are Hilbert?s problems.
David Hilbert, a German mathematician,
gave a speech in 1900 to the International
Congress of Mathematicians in Paris. The
speech outlined 23 math problems to be
studied for the next century. Many of them
have been solved, yet still to this day, several
of the problems are unsolved like the Riemann hypothesis and math axioms for
physics. Even though Hilbert didn?t create
these problems, he was the genius responsible for grouping the hardest problems of the
1900s that he thought would still be unanswered and interesting in the field of math in
100 years. Now that?s some next level questioning skills!

As part of his Incompleteness Theorem, Godel
translated the paradoxical statement:
"This statement cannot be proved"
into the pure mathematical statement:
~(3r:3s: (P(r,s) V (s=g(sub (f 2(y)))))))
and used this to show that there are some
mathematical statements which are true but
which nevertheless cannot be solved.

quickly solve tedious math problems is becoming easier. Humans are unable to compete with modern computers, making computers the ultimate winners when it comes
to getting answers. Yet there is hope. We are
the ones that can ask complex questions,
which is something a computer can?t do
(yet). When you look at questions and answers as inputs and outputs, it becomes
quite clear that a computer depends on our
input to produce an output. Therefore, as
computers become smarter and more
equipped with being able to answer questions, our ability to ask questions will become more of a necessity than ever before.

Question #2 of Hilbert?s problems was
solved by Kurt Gödel, an Austrian mathematician, and philosopher. Gödel is famous
for his contribution to mathematical philosophy with his first and second incompleteness theorems. In his book, On Formally Undecidable Propositions of Principia Mathematica and Related Systems, he posed a simple
question: is there a mathematical statement
that is true but cannot be proven true? He
addressed this question in his two theorems,
where he was able to demonstrate the inherent limitations of every formal axiomatic
system capable of modeling basic arithmetic.
These theorems showed that it was impossible to construct a mathematical theory that
would hold all of the truths in that branch of
mathematics.

Sou r ces on page 26

Especially with today?s new technology of AI
and the groundbreaking capabilities of supercomputers that are able to run complex
algorithms faster than ever, the ability to
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