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Dear Triple Helix Readers,

Science is the greatest tool known to mankind. With it, we have been able fly, deep-sea dive, and com-
municate from thousands of miles away. We have been able to make advances in communication and 
transportation using the groundwork that scientists in previous generations have laid down for us. 
Once we solved those challenges, the power of science has expanded to the military, food industries, 
and many other aspects of society. This expansion has led to a shift in mindset and philosophies.

The skeptical notions of the scientist have pervaded our collective consciousness as we double check 
facts on Google and try to figure out processes on our own. Every day, we see more of science leave the 
lab and step into the world to be tested and used. That’s where The Triple Helix comes in.

I am so glad you decided to pick up a copy of our journal. In this edition, as in all of them, we have put 
in a lot of work on including a wide-range of topics that fall under the broad category of science. We 
are all passionate not just about science, but it’s complicated interaction with society in all its forms, 
whether that is law, philosophy, or theology.  The work in this journal is the time and effort of some 
remarkable individuals who are set on exploring this intersection and diving beyond our usual cate-
gorical course-work. I hope you enjoy our work and continue to never stop questioning!

Sincerely,
Neha Shah
Chapter President

Dear Readers,

The Triple Helix is named after the historically false hypothesis of the structure of DNA, which turned 
out to be a double helix. However, without discussing and critically analyzing bold hypotheses such 
as this one, there are many scientific progresses we would have not made. The three strands of the tri-
ple helix have come to represent the intersection of science, society, and law. Here at the Georgetown 
chapter of the Triple Helix, our writers tackle scientific issues in a variety of fields, including medicine, 
ethics, economics, mental health, and public health. We recognize and celebrate that science is inher-
ently interdisciplinary in nature. The articles in this journal are intended to be informative, analytical, 
and thought provoking. Science is a way for us to describe, investigate, and ultimately understand the 
world we live in and how it works. I hope you will continue to foster your own scientific curiosity and 
critically analyze issues in science.   

Sincerely,
Sana Charania
Chapter Editor-in-Chief

A Message from the Chapter President...

A Message from the Editor-in-Chief...
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Electronic cigarettes are an alternative nicotine delivery 
system that has rapidly gained popularity in recent 
years with an estimated $3.5 billion dollars in sales 

from 2013 to 2014 (1). Electronic cigarettes resemble tradi-
tional cigarettes but differ in that nicotine is vaporized into 
an aerosol rather than combusted into smoke. The use of va-
por instead of combustion in electronic cigarettes has led to 
the notion that electronic cigarettes are a safer and healthier 
alternative to traditional cigarettes. However, little is known 
about the health effects of vaporized liquid nicotine. The aim 
of this study was therefore to investigate the health effects 
of electronic cigarettes by analyzing current scientific litera-
ture. In particular, the primary 
concerns the potential toxicity 
of the vaporized liquid (e-liq-
uid) and the effect of e-liquid 
vapor on lung health will be 
explored.
 The cartridge portion of 
electronic cigarettes is the 
main source of potentially tox-
ic chemicals as it contains var-
ious humectants, nicotine, and flavoring. The humectants 
used to vaporize the e-liquid include propylene glycol and 
glycerin and are non-toxic when vaporized and inhaled (10). 
In a study by Grimalt et al., the exhaled breath of electronic 
cigarette smokers showed that propylene glycol and glycerin 
had been retained in the respiratory system of the smokers 
(5). Due to the limited toxicities of these chemicals though, it 
is expected that the short-term health effects from exposure 
or retention would be minimal (5). However, the long-term 
effects of chronic exposure to these vaporized chemicals are 
still unknown.
 The toxic chemicals in e-liquids are present to a much 
lesser extent compared to those in combustion cigarettes. 
Benzene, tolulene and 2,5-dimethylfuran have been found 
in the exhaled breath in a limited number of electronic ciga-

The Health Effects of Electronic Cigarettes

rettes users (5). These chemicals are known carcinogens and 
pose serious potential health risks including kidney and liver 
damage (9). However, an impediment to understanding the 
health risks of these chemicals is that the type and amount of 
these hazardous chemicals vary across brands and models 
of electronic cigarettes. The inconsistency of e-liquid ingredi-
ents is also reflected in the flavoring additives present in the 
cartridge liquid. The flavoring additives show the greatest 
diversity of chemicals leading to concerns about their poten-
tial toxicity in oral exposure. High levels of beta-pinene and 
gamma-terpinene have been found in the flavors added to 
e-liquids (10). These chemicals are likely present to increase 

the intensity of the added fla-
vors. A study by Varlet et al. 
found formaldehyde in every 
sample of e-liquid they test-
ed (10). They attributed this 
to the flavoring component of 
electronic cigarettes because 
formaldehyde naturally oc-
curs in many food products 
or extracts from which the fla-

voring is derived. Inhalation of formaldehyde is associated 
with coughing, chest pains and bronchitis. Ingestion of form-
aldehyde has been shown to result in the corrosion of the 
gastrointestinal tract and ulceration of the mouth, esophagus 
and stomach (6). A study by the Center for Environmental 
Health tested 15 disposable devices, 32 cartridge devices and 
50 refillable devices. They found that all samples contained 
levels of formaldehyde and acetaldehyde that were above 
standards set by California law. Specifically, formaldehyde 
exposure levels up to 473 times and acetaldehyde expo-
sure up to 254 times the safe exposure limits were observed 
(1). According to the National Institution for Occupational 
Safety and Health, these chemicals [formaldehyde and ac-
etaldehyde found in electronic cigarettes] can cause genetic 
damage, birth defects and reduced fertility (1). Therefore, the 

assorted toxic chemicals 
that have been found 
in electronic cigarettes 
indicate that electronic 
cigarettes do have po-
tential associated health 
risks.
 Although the in-
tended use of e-liquids 
is vaporization, the tox-
icity of ingesting these 
chemicals directly must 
also be considered. 
Children are at risk of 

Annie Coakley

Reproduced from [11]

“The cartridge portion of electronic 
cigarettes is the main source of 
potentially toxic chemicals as 

it contains various humectants, 
nicotine, and flavoring.”
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ingesting refillable cartridges because these cartridges are 
often labeled with enticing fruity, candy labels (Figure 1). 
Ingestion of pure liquid nicotine can be poisonous; one table-
spoon of e-liquid for an adult or one teaspoon for a child can 
be a lethal dose (8).
 The Centers for Disease Control and Prevention (CDC) 
reported that a comparison of total monthly calls to poison 
centers involving e-ciga-
rettes to combustion ciga-
rettes showed an increase 
from 0.3% of calls in 2010 to 
41.7% in 2014 (7). The Center 
for Environmental Health 
reported that the number of 
cases regarding poisoning 
linked to e-liquids increased 
from 1,534 cases in 2013 to 
4,000 cases in 2014 (1). The toxicity of ingesting e-liquids, 
therefore, has serious potential health consequences that 
only pertain to electronic cigarettes.
 A second source of concern with regard to use of electron-
ic cigarettes is the health effect of e-liquid vapor on the lungs 
of the user. In particular, aerosolized nicotine and particle 
dose may adversely affect lung health. A study by Saliba et 
al. found that nicotine levels varied considerably across com-
mercial e-cigarettes liquids and that these differences were 
maintained in the vaporized form. In turn, different nicotine 

amounts resulted in differing nicotine uptakes 
in the lungs (3). Electronic cigarettes have been 

found to inhibit re-

flex sensitivity and aerosolized nicotine is believed to be re-
sponsible for this inhibition (4). Decreased cough sensitivity 
in turn can result in retention of pathogens and accumulation 
of debris that would otherwise be removed. Aerosolized nic-
otine may therefore have a role in the increased susceptibil-
ity to disease and decrease overall lung health.  The dose of 
vapor particles deposited to the lungs upon inhalation of an 

electronic cigarette may also 
influence lung health. The 
total dose of particles depos-
ited in the lungs has been 
found to be twice as high 
in electronic cigarettes com-
pared to conventional ciga-
rettes. Additionally, twice as 
many particles were depos-
ited in the upper and lower 

right lobes of the lung compared to the upper and lower left 
lobes of the lung (4). These are the potential sites where the 
effects of e-cigarette aerosol might more likely occur.
 In sum, there is evidence to suggest that electronic ciga-
rette use is associated with some health risks, including the 
toxicity of the chemicals in the e-liquid and the risk of in-
gestion. Further, aerosolized nicotine and particle dose may 
have indirect effects on lung health. However, it is import-
ant to note that many questions remain about the toxicity 
and health effects of electronic cigarettes because they have 
not been investigated thoroughly, especially with respect to 
long-term use. A serious barrier to assessing the effects of 
electronic cigarettes is the variance in the types of amounts 
of chemicals found within each brand of electronic cigarette. 
Furthermore, exposure to these chemicals also depends heav-
ily on the model of electronic cigarettes because each model 
has a different power that vaporizes different amounts of nic-
otine. Exposure to nicotine and toxins also depends on the in-
dividual’s smoking habits such as duration and frequency of 
smoking. Further research is therefore needed to determine 
the long-term effects of chronic oral exposure to aerosolized 
e-liquids.

Annie Coakley is a senior at studying Biology of Global Health and 
Ethics. She is currently working on a thesis studying the health 
effects and public health implications of electronic cigarettes that is 
to be completed in May.

“A study by Saliba et al. found that 
nicotine levels varied considerably 

across commercial e-cigarettes liquids 
and that these differences were 

maintained in the vaporized form.”

Reproduced from [12]
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In October, the American Cancer Society released a new 
set of guidelines for breast cancer screening. While the 
previous guidelines recommended annual mammograms 

for women over 40 as well as monthly self-breast exams and 
yearly clinical breast exams for women over 20, the new rec-
ommendations are much less demanding.  Specifically, they 
raised the age for annual mammograms to women 45 and 
older and decreased the recommended mammogram fre-
quency from annually to every two years for women over 
the age of 55.  In addition, the society no longer recommends 
clinical breast exams or self-breast exams whatsoever [1]. 
These new guidelines represent a radical change from the 
ACS’s historical recom-
mendations and may 
have serious unforeseen 
consequences, especially 
for black women [2]. 
 Despite the less 
stringent screening rec-
ommendations, the ACS 
maintains that early de-
tection of breast cancer 
is key to predicting the 
disease prognosis: “Most 
doctors feel that early 
detection tests for breast 
cancer help save thou-
sands of lives each year, 
and that many more lives 
could be saved if even 
more women and their 
health care providers took 
advantage of these tests” [1]. This announcement befuddles 
many health professionals and breast cancer advocates, who 
have seen the survival rate for breast cancer increase steadily 
to an average of nearly 90% as mammography and improved 
treatment options have become the standard of care [3]. 
 The announcement of this new set of guidelines rides on 
the coattails of a controversial, recently released study which 
showed that detection and treatment of ductal carcinoma in 
situ (DCIS), commonly referred to a stage 0 breast cancer, is 
not associated with a decline of breast cancer mortality [4]. 
As mammography technology has improved, there has been 
an increased rate of diagnosis and treatment of DCIS. The 
majority of women diagnosed with DCIS choose surgery, but 
this study shows that early treatment may not change out-
comes. Similarly, the ACS cites the danger of false positives 
and the risk of overtreatment in justifying the altered mam-

New Breast Cancer Guidelines Complicate Efforts 
of Local Advocacy Groups

mography guidelines. While these guidelines are adjusted to 
reduce overdiagnosis of early stage cancer, advocates worry 
that delaying screening can lead to development of more ad-
vanced cancers. Futhermore, advocates worry the ubiquity 
of breast cancer ‘pinkwashing’ (think NFL pink socks and 
strawberry Kit-Kat breast cancer awareness packaging) has 
increased the awareness of breast cancer in society, but has 
not adequately impacted care for women at high risk of the 
disease. 
 The new ACS guidelines focus on women of “average 
risk,” as determined by several risk assessment tools such 
as the Gail model, the Claus model, and the Tyrer-Cuzick 

model. These models 
consider factors such as 
age, breast history, and 
family history [5]. The 
guidelines state that “evi-
dence is limited about the 
best age at which to start 
screening” for women at 
high risk for breast cancer 
[1]. Nonetheless, they rec-
ommend that, in general, 
women considered “high 
risk” should get annual 
mammograms starting at 
age 30. The most signif-
icant problem with this 
recommendation is that 
it assumes all women are 
aware of their level of risk 
[6-7].  In reality, as a re-

cent large scale study has shown (n=9,873), as much as 90% 
of women may under- or overestimate their risk of breast 
cancer, and as much as 40% of women have never discussed 
their personal breast cancer risk with a doctor [6].
 This issue is particularly salient in the nation’s capital, 
which has the highest mortality rate of breast cancer in the 
U.S. [3]. Local institutions founded with the goal of advo-
cating self-breast exams, clinical breast exams, and annual 
mammography through community outreach measures spe-
cifically targeted at lowering D.C.’s unusually high breast 
cancer rates are now left in a confusing situation in which 
the guidelines are directly contradicting what they have ad-
vocated for so long. A study of Breast Cancer racial dispar-
ities shows that the disparity between the mortality rates of 
breast cancer in white and black women has increased by a 
statistically significant amount in the D.C. area from 1990-

Shelby Eden Hinds

Reproduced from [15]
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over how doctors treat patients now recommend beginning 
breast cancer screening at three different ages: 40, 45, and 50, 
underscoring the uncertainty there is in optimal screening 
procedures. The range of these recommendations show that 
breast cancer is a complex set of conditions, and that differ-
ent risk populations require different approaches to screen-
ings. Recent research has raised concern of overtreatment of 
low risk lesions associated with DCIS. However, this con-
cern should not cloud the fact that early screening of breast 
cancer can find cancer before it becomes advanced and re-
mains a powerful tool in combatting the widening mortality 
gap between white and black women. It is unclear the extent 
to which this decision will affect women’s understanding of 
the relevance of breast cancer screening. Most importantly, 
individual women must be informed and encouraged to 
have discussions with their doctors regarding their diagno-
sis of breast cancer. Advocacy organizations in the months 
after the announcement should continue their efforts to offer 
screening resources to women to reduce their risk of devel-
oping advanced cancer and make efforts to combat the rising 
racial disparities of the disease across America.

References
1) “American Cancer Society recommendations for early breast cancer detection 
in women without breast symptoms.” American Cancer Society, 20, Oct. 2015. 
(2015, October 20). Web.
2) “History of ACS Recommendations for the Early Detection of Cancer in People 
Without Symptoms.” American Cancer Society, 20 Oct. 2015. Web. 
3) Howlader N, Noone AM, Krapcho M, Garshell J, Miller D, Altekruse SF, Ko-
sary CL, Yu M, Ruhl J, Tatalovich Z,Mariotto A, Lewis DR, Chen HS, Feuer EJ, 
Cronin KA (eds). SEER Cancer Statistics Review, 1975-2012, National Cancer In-
stitute. Bethesda, MD, http://seer.cancer.gov/csr/1975_2012/, based on November 
2014 SEER data submission, posted to the SEER web site, April 2015.
4) Narod, Steven A., Javaid Iqbal, Vasily Giannakeas, Victoria Sopik, and Ping 
Sun. “Breast Cancer Mortality After a Diagnosis of Ductal Carcinoma In Situ.” 
JAMA Oncol 1.7 (2015): 888-96. Web. 
5) Evans, D Gareth R, and Anthony Howell. “Breast Cancer Risk-assessment 
Models.” Breast Cancer Res 9.5 (2007): 213. Web. 23 Nov. 2015.
6) Printz, Carrie. “Most Women Have an Inaccurate Perception of Their Breast 
Cancer Risk.” Cancer 120.3 (2014): 314-15. Web. 23 Nov. 2015.
7) Howell, Anthony, Annie S Anderson, Robert B Clarke, Stephen W Duffy, D. 
Evans, Montserat Garcia-Closas, Andy J Gescher, Timothy J Key, John M Saxton, 
and Michelle N Harvie. “Risk Determination and Prevention of Breast Cancer.” 

Breast Cancer Res 16.5 (2014): 446. Web
8) Hunt, Bijou R., Steve Whitman, and Marc S. Hurlbert. “Increasing Black:White 
Disparities in Breast Cancer Mortality in the 50 Largest Cities in the United 
States.” Cancer Epidemiology 38.2 (2014): 118-23. Web.
9) Bijou R. Hunt, Steve Whitman, Marc S. Hurlbert. Increasing Black:White dis-
parities in breast cancer mortality in the 50 largest cities in the United States. 
Cancer Epidemiology. July 2013. 
10) Parker-Pope, Tara. “The Breast Cancer Racial Gap.” The Well Column. New 
York Times, 3 Mar. 2014. Web.
11) Sun, Lena H. “D.C. Hospital Reports High Rate of Black Women Seeking 
Treatment for Advanced Breast Cancer.” The Washington Post 10 May 2014. Web.
12) Drossman, Susan, Elisa Port, and Emily Sonnenblick. “Why the Annual Mam-
mogram Matters.” New York Times 28 Oct. 2015, Op-ed sec. Print.
13) Women’s Health Care Physicians.  “Annual Mammograms Now Recommend-
ed for Women Beginning at Age 40.” The American Congress of Obstetricians 
and Gynecologists, 20 July 2011. Web. 
14) “Breast Cancer Screening Draft Recommendations.” Screening for Breast 
Cancer. U.S. Preventive Services Task Force, 20 Apr. 2015. Web. 23 Nov. 2015.
15) Photo courtesy of Capital Breast Care Center, Washington DC.
16) Photo courtesy of Delaware Breast Cancer Coalition

2009 [8]. This study highlights the troubling reality that clini-
cians and advocates in the district are already aware of: that 
black women in America are, on average, 40% more likely 
to die of breast cancer than white women [9]. The widen-
ing of the mortality gap over the short time period of two 
decades underscores that socioeconomic, not genetic, factors 
are at play [10]. A study of 1,764 women by cancer specialists 
at MedStar Washington Hospital center found that African 
American women were presenting with advanced breast 
cancer rates of nearly double the national average [11]. To 
the researchers’ surprise, the reason for the advanced disease 
was not a lack of access to health care, as the vast majority 
of the patients were African American women with insur-
ance coverage that would cover the screening. Instead, one 
explanation proposed by MedStar hospital officials was that 
women might be wrongly delaying mammograms due to 
the conflicting studies about their benefits and risks. 
 In a New York Times Op-Ed piece, Dr. Grossman, Dr. 
Port, and Dr. Sonnenblack, two breast radiologists and one 
breast surgeon, respectively, say that these new guidelines 
further exacerbate the existing confusion about the impor-
tance of early screening, which will be disproportionately 
affect women in underserved communities.: “[t]he intent of 
the new guidelines was presumably to balance the known 
benefits of mammograms with the potential harms, and to 
spread the costs and benefits intelligently by age group. In 
reality, these new recommendations have created more con-
fusion than clarity” [12].

The American Congress of Obstetricians and Gynecolo-
gists (ACOG) and the U.S. Preventative Services Task Force 
(USPSTF) currently recommend beginning breast cancer 
screening at the ages of 40 and 50, respectively [13-14]. This 
now means that three different groups who bear influence 

“It is unclear the extent to which 
this decision will affect women’s 
understanding of the relevance of 

breast cancer screening.”

Shelby Hinds is a Georgetown Post-baccalaureate, pre-medical 
student interested in improving women’s health through positive 
social change and in filling the gap for women not receiving ade-
quate care. Shelby has over 8 years of experience in non-profit work 
in healthcare at the Lotus House shelter for women and children in 
my hometown of Miami, FL.

Reproduced from [8]
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A Call for Anthropological Research on 
Stress and Gestational Diabetes

Hannah Gerdes

E
“From 1990 to 2013, the global burden 

of diabetes mellitus increased 
more than threefold, from being 

responsible for 1.6 in 100,000 to 5.4 in 
100,000 disability-adjusted life-years.”

very day, approximately 830 women die from complica-
tions related to pregnancy and childbirth, particularly due 
to pre-existing conditions, pregnancy-induced high blood 

pressure, and severe bleeding during childbirth – 99 percent of 
which take place in low- and middle-income countries (LMICs), 
particularly among the poor. Countless other women develop con-
ditions or have other experienc-
es that, although not fatal, im-
pact their health and the health 
of their child for years to come 
(WHO, 2015). 

The World Health Organi-
zation defines (1999) gestational 
diabetes mellitus (GDM) as any 
level of glucose intolerance that 
is first diagnosed or recognized 
during pregnancy. As pregnancy progresses, the body demands 
more insulin. If the pancreas cannot produce sufficient insulin to 
meet those demands, the body loses glycemic control, and GDM 
develops. 

In the past few decades, GDM has become an increasingly 
serious threat to reproductive health around the world. From 1990 
to 2013, the global burden of diabetes mellitus (including both 

GDM and diabetes mellitus that begins during other phases of life) 
increased more than threefold, from being responsible for 1.6 in 
100,000 to 5.4 in 100,000 disability-adjusted life-years (DALYs) 
(Murray et al., 2015). Certain health concerns, such as non-com-
municable disease, injury, mental health, and environmental 
health, have previously been associated with high-income coun-

tries. However, as many previ-
ously-resource-poor countries 
continue to develop economi-
cally, a number of changes take 
place: socioeconomic conditions 
improve, life expectancies rise, 
more people have the option to 
buy processed, unhealthy foods 
and oil, automation increasing-
ly replaces human movement in 

LMICs (Popkin et al. 2012), and obesity becomes more common 
in every region of the world (Black et al. 2013). As people live 
longer and socioeconomic conditions affect their lifestyles, the 
global burden of disease shifts toward non-communicable diseas-
es (NCDs): a phenomenon known as the global epidemiological 
transition (Murray et al. 2015). According to these epidemiological 
trends, we can assume that gestational diabetes mellitus will only 
become a larger contributor to the global burden of disease over 
time.

Biomedically, GDM management is relatively simple and 
highly effective; women who take their diabetes medications as 
prescribed and make certain changes in exercise in diet have ma-
ternal and fetal health outcomes similar to those without GDM. 
However, in order to efficiently address and reduce the adverse 
effects of GDM, it is important to understand barriers to making 
those necessary lifestyle changes, including social, economic, and 
psychological factors. 

Accordingly, over the past few years, more researchers have 
examined the social and psychological experiences associated with 
gestational diabetes. A systematic review from the United States 
suggests an association specifically between depression and ges-
tational diabetes, especially among low-income, ethnic-minority 
populations (Barakat et al., 2014). A systematic review of studies 
on type 2 diabetes and depression in LMICs suggests that depres-
sion is even more common among people with diabetes in LMICs 
than in HICs, even though the former garners less attention from 
researchers (Mendenhall et al., 2014). 

Researchers have often framed correlations between physical 
illness and social factors as cause-and-effect (claiming that the 
physical illness causes certain social factors, for example), and 
studied them in terms of comorbidity. However, as in this case, 
where we must consider gestational diabetes, psychological dis-

Reproduced from [11]



© 2015, The Triple Helix, Inc. All rights reserved. 11THE TRIPLE HELIX Spring 2015

GEORGETOWN UNIVERSITY

“In order to efficiently address and 
reduce the adverse effects of GDM, it 
is important to understand the social, 
economic, and psychological barriers 
to making those necessary lifestyle 

changes.”

tress, and relevant physi-
cal, social, and economic 
factors, it is unlikely that 
the relationships are that 
simple. Syndemic Theory 
posits that understanding 
the clustering of “epidem-
ics” (whether physical, 
mental, social, structural, 
economic, etc.) requires 
an understanding of how 
people experience multi-
ple epidemics together. In 
order to fully understand 
gestational diabetes, we 
need to study not only its 
effects on physical, social, economic, and psychological health, but 
the interactions between the biological, historical, social, and psy-
chological factors that might contribute to it (Mendenhall, 2012).

Syndemic Theory gives us a framework for understanding 
how the multiplicity of gesta-
tional diabetes and physical, 
social, and economic factors im-
pacts psychological health. For 
example, obesity is a risk factor 
for both gestational diabetes and 
depression. Soweto, a low-in-
come, primarily “black” town-
ship in South Africa, provides 
a particularly relevant and im-
portant context in which to begin 
this research on gestational diabetes. South Africa has witnessed 
particularly high rates of overweight and obesity: 56.6 percent of 
non-pregnant women are overweight or obese (Puoane et al., 2002), 
and an estimated 44 percent of pregnant women are obese or mor-
bidly obese, according to a study in Johannesburg Hospital (Basu 
et al., 2010). South Africa has also been found to have particularly 
high rates of depression during pregnancy (between 32 and 47 per-
cent) (Tsai et al., 2012). South Africa is also marked by profound 
economic inequality. This confluence of risk factors associated 
with gestational diabetes in South Africa, along with the possibility 
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that GDM and depression 
may be correlated even 
more strongly among 
women in low-income or 
ethnically-diverse pop-
ulations (Barakat et al., 
2014), provides a strong 
rationale for an in-depth 
exploration of how wom-
en experience gestational 
diabetes in Soweto, the 
low-income southwestern 
township of Johannes-
burg, South Africa.

Employing Syn-
demic Theory will allow 

for the examination of the various types of violence that, based 
on previous anthropological studies in Soweto, women in Soweto 
may experience (Mendenhall and Norris, 2015): global structur-
al violence (global wealth disparities that negatively impact the 

health of those in LMICs), local 
structural violence (the break-
down of some women’s social 
networks during pregnancy), 
symbolic violence, and everyday 
violence (actual acts of violence 
that become “normalized” or 
“everyday” occurrences for the 
often-vulnerable women that 
endure them). Syndemic Theory 
provides a framework to consid-

er these factors as possibly impacting physical health, rather than 
just resulting from it (Mendenhall, 2012).

Hannah Gerdes, is a senior in the School of Foreign Service, ma-
joring in Science, Technology, and International Affairs, with a 
concentration in global health. After graduation, she plans to serve 
in the Peace Corps for two years, as a Community Health Educa-
tor in Burkina Faso, and ultimately hopes to go to medical school. 
She loves running in unfamiliar cities and countries, trying strange 
foods, and having late-night conversations with friends.
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P irates have fought over it, explorers have died in search for 
it, and tragic ghosts and horrible curses are rumored to guard 
it, yet nothing staunches mankind’s pursuit for the Fountain 

of Youth. Our fascination with one-upping Death has taken many 
forms throughout history, from black pools of sulfuric water to in-
visibility cloaks to countless pill bottles and tangles of tubes in a 
stuffy hospital room, yet continually stems from similar reasons:  
fear, pride, and arrogance. Unfortunately, all of these methods have 
fallen short of granting us the power to live forever, and so the 
search continues, in fields ranging from mystical to scientific. But 
what if we are looking in the wrong sort of places? What if the key 
to immortality lies within our own selves, within our own blood? 
 That is the question researchers at Stanford University have 
been trying to answer for the past decade, with the reasoning that 
our blood circulates our entire body, delivering oxygen to all of our 
muscles and tissues including our brain, so its feasible that perhaps 
it also picks up and/or disperses to the rest of the body some sort of 
aging factor. They began by conducting blood studies on old and 
new mice to observe any changes in memory, processing speed, 
and stamina. These studies involved introducing young blood into 
the old mouse by connecting the two mice’s circulatory systems. 
(Yes, they actually cut open the mice and stitched them back to-
gether onto each other to create a conjoined mouse with a shared 
circulatory system.)
 This step in and of itself was inundated with biological and 
ethical dilemmas that required perfecting the process before they 
could proceed on a large scale. The mice then had to be genetically 
matched so their immune systems would not reject each other, and 
then introduced to each other before they underwent the surgery 
so that one mouse would not chew off the other’s head (literally) 
post-surgery. Once this was achieved however, the results were as-
tonishing. 

The Fountain of Youth Inside Our Veins

 Brain imaging and harvests of the old mouse showed increased 
growth of neurons and neuroplasticity at a rate consistent with the 
age of a much younger mouse, while the young mouse’s brain ex-
perienced increased sluggishness in terms of cognitive processing 
and memory as a result of the old blood now coursing through its 
veins. It became clear that something in the blood affected just how 
the body aged. Analysis of blood plasma across many different 
ages of mice, and then humans, revealed that the level of certain 

proteins varied with age, the dramatic decrease in certain proteins 
foreshadowed the dramatic increase in others. Further research into 
these specific proteins led researchers to the conclusion that the 
proteins that decreased in prevalence with age were those that in-
creased the expression of genes that coded for the development of 
new neurons; the proteins that increased in circulation after this 
decrease as a response to it were inflammatory proteins that caused 
blood clotting and rapidly increased aging in the old mice . 
 This raises obvious questions; mainly, could rewinding the 
clock be as simple then as reintroducing these positive proteins into 
the blood stream? In mice thus far, the outlook is promising. Old 
mice injected with the blood plasma siphoned from younger mice 
performed better in water maze tests and could run for longer on a 
treadmill. 
 Human trials are now being conducted on Alzheimer’s pa-

tients, although scientists are much 
more skeptical of obtaining simi-
lar successful results. Humans are 
much more complex creatures than 
mice, and we live much longer, so 
there is some worry the plasma from 
a younger person may not be potent 
enough to combat all the effects of 
aging that accumulate throughout 
our longer lifespan. There’s been 
some movement to create super-po-
tent plasma artificially enriched 
with supplemented quantities of the 
beneficial proteins, but it is unclear 
yet as to whether this will have un-
desired side effects, such as cancer. 
If the blood plasma transfusions are 
successful in Alzheimer’s patients 
however, it will open up a whole 

Mae Grewal
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simple as reintroducing these positive 
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9. Live in the right communities. Those in the Blue Zones are lucky 
to live in societies that promote these core values for healthy living. 
 These nine power Blue Zone tenants are currently the only 
proven (and affordable) way to significantly extend a lifespan and 
they do so while also increasing the quality of life, which is sig-
nificant as many attempts to prolong life result in vastly decrease 
quality of life. 
 Blood transfusionists and others trying to science their way 
into the Fountain of Youth have not yet had to directly grapple with 
this as they are currently still trying to determine if immortality, 

or close to it, is even possible. 
But should they discover it is, 
many are concerned about the 
ethics and issues that could 
accompany advances in this 
area.

Should immortality be 
privatized, granted exclu-
sively to those who can pay? 
Should the government or 
those individuals contribut-
ing most to society subsidize 
it? Should we pay more at-
tention to easing the suffering 
of the sick and elderly rather 

than increasing the fruits of the young and vital? And if plasma 
transfusions are the key, how should we go about getting them, and 
from whom? Blood plasma black market sales and extortion may 
be inevitable, how will we protect the young against this? Do chil-
dren have a moral obligation to extend the lifespans of their par-
ents by donating their plasma? Is our overcrowded, overfracked, 
overdrilled, overheated planet even big enough for the possibility 
of immortality? 

These are all questions lawmakers, politicians, economists, 
scientists, and families will have to answer, potentially in the near 
future; humanity is at the cusp of unlocking dramatically extended 
lifespans, even if not complete immortality. 

Mae Grewal is a sophomore in the college from 
Phoenix, Arizona, majoring in neurobiology and mi-
noring in English. She hopes to attend med-school to 
become a surgeon. In addition to writing for The Triple Helix, she 
choreographs dances for Rangila and Bindaas, is the sophomore 
liaison and historian for GU Women in STEMME, writes short sto-
ries, and loves midnight bike rides to the monuments. 

new range of transfusion therapies that could battle all sorts of de-
generative aging diseases centered around the neurons, but this is 
still many years, perhaps even decades, of clinical trials and FDA 
approvals away. 
 Those who wish to unlock the elixir of life in the meantime 
will have to resort to more traditional methods, that, while may not 
grant immortality, have definitely been proven to extend the quan-
tity and quality of life significantly. 
 Dan Buettner and other leading longevity researchers have 
identified five “Blue Zones” throughout the world where the pop-
ulation within them reaches 
the age 100 at a ten times 
greater rate than the popula-
tion outside of them. These 
Blue Zones are Sardinia, It-
aly; Okinawa, Japan; Loma 
Linda, California; Nicoya 
Peninsula, Costa Rica; and 
Icaria Greece. After classify-
ing these zones, Buettner and 
his team went on to identify 
common characteristics be-
tween their populations that 
might hint at how to live a 
longer healthier life natural-
ly, and came up with nine lessons to learn from the world’s lon-
gest-lived people: 
1. Move naturally. Rather than pumping iron at the gym or run-
ning 5 miles before breakfast, simply introducing natural moderate 
movement into an everyday routine, like brisk walking, taking the 
stairs, and carrying groceries, was a common factor among these 
centenarians.
2. Have a purpose in life! This can increase life expectancy by up 
to seven years. 
3. Don’t be stressed. Stress is a precursor for chronic inflammation, 
which slows the body throughout the years. 
4. Eat until you are 80% full. This idea, known as the 80/20 rule, 
means you stop eating when you are 80% full, ideally giving your 
body time to process and digest the food you’ve just eaten. 
5. Eat a semi-vegetarian diet. Centenarians center most of their 
meals on legumes and beans and only actually eat meat around five 
times a month. 
6. Drink wine with friends. The social interaction of moderate 
drinking with companions raises endorphins in the body and in-
duces a sense of well-being in the person. A moderate amount of 
red wine is also good for the heart. 
7. Have some sort of faith. Attending weekly services of some 
kind, regardless of the religion, can add 14 years onto your life 
expectancy. 
8. Family matters. Those who live longest are generally committed 
to a partner, raise kids, and keep in close contact with their parents 
and siblings. 

“Should immortality be 
privatized, granted exclusively 

to those who can pay?”
Reproduced 
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Is there other intelligent life in the universe?
 This seemingly innocuous question was posed one day by a 
man having lunch with his friends. You would expect that, af-

ter a few uncertain shrugs, the topic be dropped as the men prompt-
ly returned to their food. This man, however, was no ordinary man. 
The man in question was Noble Prize-winning physicist Enrico 
Fermi, widely known as the “architect of the nuclear bomb” (and 
also for building a working atomic reactor in a squash court) [1]
[2]. What followed, naturally, was a conversation that would spur a 
global search for extraterrestrial intelligence that continues to this 
day. 
 The Search for Extraterrestrial Intelligence (SETI) Institute is 
one major effort, co-founded in 1984 by astrophysicists Carl Sagan 
and Frank Drake. SETI is dedicated to studying the origin and dis-
tribution of life in the universe, and actively searches for signs of 
other cosmic intelligences (like our own TV and radio signals that 
leak into deep space). SETI’s satellites also emit greetings encoded 
into multi-frequency radio signals in the hopes of eliciting an ex-
traterrestrial response [3].
 When faced with the probability of extraterrestrial life, most 
of us may respond with doubt, skepticism, and even ridicule. But 
what do the numbers say? The Drake Equation, proposed by Frank 
Drake, gives the likely number of advanced galactic civilizations 
using a number of astronomical, evolutionary, and chronological 
factors [4]: According to analysis of data from the Hubble Space 
Telescope, there are roughly an equal number of stars in our galaxy 
as there are galaxies in the universe. This comes down to a range 
of 1022 to 1024 stars [5]. Using data from the Keck Observatory, 
scientists further estimates that 22±8% of these stars are Sun-like 
and have Earth-like planets in the habitable zone. Taking the most 
conservative estimate for both stars and planets, we come to rough-
ly 14% of 1022, or 1.4 x 1021 Earth-like planets in the known 
universe [14]. 
 Now let us imagine 
that 1% of these Earth-like 
planets successfully pro-
duce life, and that on 1% of 
these planets, life advances 
to an intelligent level. If we 
scale this math down to the 
size of our own galaxy, we 
get well over 100,000 in-
telligent civilizations in the 
Milky Way!
 Furthermore, the Earth 
is relatively young in the 
lifespan of our galaxy, 
meaning that there are far 
older planets that should 
harbor far more intelligent 
life (the 11.2 billion year 

The Fermi Paradox

old Kepler-444 planet system, for example) [8]. In light of these 
statistics, it seems far from inconceivable that our galaxy is teem-
ing with intelligent life. And yet we have seen, heard, and detected 
nothing. So where is everybody? Welcome to the Fermi Paradox. 
 Following are two explanation groups for the Fermi Paradox 
that constitute the major body of research on this phenomenon.
Explanation Group 1: We have not detected other advanced civili-
zations because they do not exist. 
 Proponents of this explanation believe that there must be no 
advanced civilizations, and because the math suggests that there 
are thousands of them just within our own galaxy, something else 
must be going on. This is called the Great Filter theory. This theory 
states that in their evolutionary path, all species hit a ‘filter’ that is 
extremely unlikely or impossible to continue past.
 If the Great Filter does exist, the question now is: when does 
it occur? Following are three possibilities. 
1) The Great Filter is Behind Us
 We have somehow managed to pass the Great Filter, which 
would make it extremely rare for life to evolve to our level of in-
telligence. Passing this filter could have been the jump from pro-
karyotic to eukaryotic cells, sexual reproduction, industrialization, 
or even beginning life at all. 
2) The Great Filter is Not Yet Definitive  
 In this scenario, conditions in the universe have allowed for 
life to develop to an intelligent level for the first time since the Big 
Bang. Just as it took hundreds of millions of years for volcanic 
storms to die down enough for life on Earth to become possible, 
it could be that the early universe was full of cataclysmic events 
like gamma-ray bursts that would wipe out everything from time to 
time and thus prevent any life from developing past a certain stage. 
Now, perhaps, we are in the midst of a transitional phase and this is 
the first time any life has been able to evolve uninterrupted for so 

long. Thus, intelligent, in-
terstellar civilizations may 
lie in the definitive future 
sans any further cataclysmic 
events. 
3) The Great Filter is Ahead 
of Us
 According to this 
scenario, life regularly 
evolves to where we are, 
but something prevents it 
from continuing to the point 
of super-intelligence. One 
possible example is the 
occurrence of natural cata-
clysmic events, such as the 
aforementioned gamma-ray 
bursts, that regularly wipe 
out all life in major areas. 

Amy Meng
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Another tragic possibility (proposed by Carl Sagan), is that all in-
telligent civilizations end up destroying themselves due to factors 
such as war or depletion of resources. In other words, intelligence 
may be the most valuable yet fatal endowment of all sentient be-
ings. 
Explanation Group 2: There are logical reasons for our failure to 
detect intelligent alien civilization 
 Proponents of this explanation subscribe to the Mediocri-
ty Principle, which states that there is nothing unusual or special 
about life and intelligence on Earth—until evidence proves other-
wise. Because our search radius extends only about 100 light years 
away from Earth (0.1% of the distance across the galaxy), we may 
simply have not searched far enough. Following are 5 of the most 
commonly suggested answers in 
this explanation group: 
1) The Milky Way has been col-
onized and we live in an isolat-
ed, rural area of the galaxy. 
 During the European colo-
nization of North America, not 
all peoples were in communi-
cation with the rest of the conti-
nent; it may have been years or 
decades before a small Inuit tribe in northern Alaska realized what 
had happened. The Europeans may have also felt it impractical to 
visit every single native tribe to inform them of their new over-
lords. Similarly, the solar systems around us may be joined in a 
galactic communication and colonization network while we drift 
here, an insignificant and backwards species in a desolate area of 
the galaxy [6]. 
2) The entire concept of colonization is obsolete to a super-intel-
ligent species. 
 As seen throughout history, the purpose of colonization is 
to acquire more land and other resources. A species of enormous 
technological caliber may therefore have zero interest in leaving 
its self-made utopian planet. An even more advanced species may 
even deem physical existence itself to be terribly primitive, char-
acterized by biological needs mortality. These beings may have 
uploaded their minds to a virtual paradise, free from the limitations 
of physical existence [9]. 
3) The presence of predator civilizations discourages the broad-
casting of interstellar communication signals. 
 We may be the only civilization naïve enough to blindly broad-
cast our existence to potentially dangerous predators lurking in the 
cosmos. This would explain why SETI has failed to picked up any 

signals from deep space. Naturally, this has sparked debate about 
whether we should engage in extraterrestrial messaging. Stephen 
Hawking warns, “If aliens visit us, the outcome would be much as 
when Columbus landed in America, which didn’t turn out well for 
the Native Americans” [11]. Carl Sagan also agrees, recommend-
ing that “the newest children in a strange and uncertain cosmos 
should listen quietly for a long time, patiently learning… before 
shouting into an unknown jungle that we do not understand” [13]. 
4) Our technology is not suited for detecting alien activity. 
 There is plenty of interstellar communication happening 
around us, but our technology is cannot detect it. As Carl Sagan 
suggested, it could be that our minds work exponentially faster or 
slower than those of other life forms—it could take them 8 years  

or 8 nanoseconds to say “Hel-
lo,” which to us would merely 
seem like random, meaningless 
frequencies [12]. Or, we may be 
too primitive to even warrant the 
attention of a super-intelligent 
civilization. If we come upon an 
anthill, will we stop and try to 
communicate with the ants? 
5) Higher civilizations are aware 

of us and observing us (the Zoo Hypothesis). 
 Super-intelligent civilizations treat our Earth as a national 
park, with a rule of “look but don’t touch.” We would therefore 
only notice them if they wanted to reveal themselves [10]. This is 
similar to Star Trek’s “Prime Directive,” which restricts super-in-
telligent species from making any open contact with primitive spe-
cies (like us) until they have advanced to a certain level. 
 So, does this cosmic silence point to our uniqueness in the uni-
verse, or the tragedy of our destiny? The next time you find your-
self under a patch of starry sky, perhaps you may be compelled 
to look up with renewed wonder. Are there unseen beings gazing 
back at you, just outside the reach of our technological fingertips? 
Or do we face expectantly into a desolate void? Whatever the an-
swer to the Fermi Paradox is, it will forever change our perception 
of ourselves, our world, and the universe. But, for the time be-
ing, we can call ourselves the proud rulers of Earth, the only place 
known to harbor life in a vast and beautiful cosmic abyss.

Amy Meng is a rising sophomore in the College, majoring in Biol-
ogy of Global Health. An aspiring astrobiologist, she is passionate 
about science communication and space exploration as a worthy 
mission for mankind.

“In light of these statistics, it seems 
far from inconceivable that our galaxy 
is teeming with intelligent life. And 

yet we have seen, heard, and detected 
nothing. So where is everybody?”
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Today more than ever, Alzheimer’s 
disease occupies a monolithic status 
among neurological conditions. As 

much as neuroscientists strive to under-
stand its pathological mechanisms, each 
new finding reminds the scientific com-
munity of how little is known about Alz-
heimer’s. Furthermore, each offers conflict-
ing implications for the practical, everyday 
care and treatment of Alzheimer’s patients. 
Thus, findings about the disease further 
complicate both the scientific and ethical 
perspective of this neurodegenerative con-
dition.

A recent study in the science journal 
Nature, Creutzfeldt-Jacob infected cadav-
ers were treated with prion-contaminated 
human growth hormone during life. Four 
of the cadavers displayed amyloid β pa-
thology (1). Amyloid β (Aβ) is a protein 
associated with Alzheimer’s disease; essen-
tially, the investigators observed Alzhei-
mer’s pathology in these individuals with 
Creutzfeldt-Jacob disease (CJD). 
 After examining the data, the investiga-
tors concluded that the transmission of Aβ 
pathology was consistent with the iatrogenic transmission 
of the prion that causes CJD. Iatrogenic transmission refers 
to the transmission of a disease due to the contamination 
of surgical instruments (2). This is a relevant conclusion 
as Aβ seeds—fragments and small deposits of protein—
have been known to contaminate hospital equipment (1). 
While Alzheimer’s has 
been proven to not be con-
tagious, this finding points 
to a possible mechanism 
for Aβ pathology in Alz-
heimer’s disease; Amyloid 
β may act similarly to a 
prion.
 At this point, you may 
be wondering about the 
term prion. Since the early 20th century, scientists have at-
tempted to explain diseases like scrapie and CJD (2). The 
hypothesis that predicted these diseases were caused only 
by a protein, forwarded in 1967, has gained traction since 
the 1980s. Essentially, a prion is a self-replicating patho-
logical protein that infects an organism and causes severe 

Alzheimer’s Disease: 
More Answers, More Questions

destruction to the organism. Because the mechanisms of 
infection and reproduction are not fully understood, there 
are no cures for prion-caused diseases.
 Without a doubt, the problem of prions exists as an 
international health crisis (3). One of the most important 
facets of the fight against prion disease is the surveillance 

of the wellness of individu-
als, livestock populations, 
and plant populations. Per-
haps the greatest challenge 
of the prion crisis is the de-
velopment of viable tests 
for infection of prions. Un-
doubtedly, there still exists 
the need to investigate and 
improve the conditions of 

prion disease throughout the world.
 In Alzheimer’s pathology, Amyloid β serves as the 
molecular mechanism of neurodegeneration. Abnormal 
levels of Aβ are caused by increased levels of protein 
production and accumulation and lower levels of pro-
tein clearance (4). As Aβ accumulates in the extracellular 

Patrick Mulcahey
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“As much as neuroscientists strive 
to understand its pathological 

mechanisms, each new finding reminds 
the scientific community of how little is 

known about Alzheimer’s.”
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world, people may treat them unfairly, leading to a lack 
of the compassion necessary for everyday care for Alzhei-
mer’s patients. These stigmas may also lead to a decreased 
sense of personhood for the afflicted, a devolution which 
could have even further implications for treatment and 
care.
 Since the establishment of the National Institute for 
Aging (NIA), scientists have worked to overcome the pre-
conceptions associated with neurodegeneration (5). For 
many years before the NIA’s establishment in 1974, peo-
ple believed that neurodegeneration was an irreversible 
part of aging. Additionally, in 1975, Dr. Robert Katzman, 
a neurologist, wrote a paper arguing for the combination 
of Alzheimer’s disease and what was called “senile de-
mentia.” This argument essentially advocated for the as-
sociation of Alzheimer’s disease with the traditional con-
ception of “senility.” His paper eventually resulted in the 
replacement of “senility” with Alzheimer’s disease in the 
American health consciousness. 
 This replacement informed the definition of Alzhei-
mer’s disease. The disease became a commonplace phe-
nomenon that many Americans identified as the driv-
ing force behind “senility.” However, because the NIA 
worked to establish the scientific facts behind Alzheimer’s 
disease, Americans began to understand that there were 
certain mechanisms not associated with aging that caused 
degeneration of neurological function.
 As a result of the efforts of NIA, America overcame its 
misconceptions of Alzheimer’s disease, aging, and neuro-
degeneration. As a result, Alzheimer’s funding from the 
government dramatically increased, as the prominence 

of Alzheimer’s activism proved the disease’s identity as a 
serious public health issue. Despite these breakthroughs, 
a public misreading of the scientific literature may still 
increase certain stigmas associated with Alzheimer’s dis-
ease.
 While there have been serious breakthroughs in over-
coming the stigmas associated with the disease, the per-
sonhood of the patients still remains as a serious question 
for inquiry, especially when considered in the context of 
this new study. Personhood is a loosely-defined term that 

domain, toxic oligomers (a type of neuron) form. These 
oligomers may lead to damage to the synapse, the space 
between neurons, by causing a number of faults in the 
transmission mechanism. These faults include alteration 
to receptors and intracellular alterations to fundamental 
cellular organelles. In addition to alteration of synapse 
mechanisms, the cycles of neurodegeneration may lead to 
neurogenesis defects. In other words, neurodegeneration 
may disrupt the birth of neurons.

 Questions abound from our small body of knowledge 
concerning Alzheimer’s disease. What are the molecular 
mechanisms of Aβ accumulation? How exactly does the 
Aβ create toxic oligomers? What are the mechanisms of 
synaptic degeneration due to the accumulation of toxic 
oligomers? How does neurodegeneration lead to defects 
in neurogenesis? While the findings of the recent study 
published in Nature suggest that the mechanism of Aβ 
is similar to that of a prion, we are limited by our small 
knowledge concerning prion biology and Alzheimer’s pa-
thology. Thus, from these findings, new questions about 
the cellular and molecular mechanisms of Alzheimer’s 
disease arise as new topics for investigation.
  While the scientific lens may sterilize Alzheimer’s 
disease, the pragmatic lens of everyday care and treatment 
for patients exists as a different, more compassionate view 
of the disease. The original study published in Nature 
suggested that Amyloid β pathology could be transmitted 
by contaminated surgical instruments (1). These ‘seeds’ of 
Aβ protein cannot be sterilized under normal conditions, 
a quality which makes the prospect of infection even more 
threatening. This is the precise reason for the philosophi-
cal anxiety underpinning this research.
 For as many individuals who have a basic under-
standing of biology and medicine in our society, there are 
many people who are not scientifically literate. Essential-
ly, these individuals have a small or no understanding of 
the science behind medicine and disease. Although the 
original Nature article clearly articulates that Alzheimer’s 
disease is not contagious, if individuals misinterpreted 
the mechanism of Aβ contagion as a means for the spread 
of Alzheimer’s disease, there could be disastrous implica-
tions for patients of Alzheimer’s disease.
 The greatest implication could be that of stigmatiza-
tion. If Alzheimer’s patients are seen as carriers of possi-
bly the worst neurodegenerative disease in the modern 

“While Alzheimer’s has been proven 
to not be contagious, this finding 

points to a possible mechanism for 
Aβ pathology in Alzheimer’s disease; 

Amyloid β may act similarly to a 
prion.”

“Although the original Nature 
article clearly articulates that 

Alzheimer’s disease is not contagious, 
if individuals misinterpreted the 
mechanism of Aβ contagion as a 

means for the spread of Alzheimer’s 
disease, there could be disastrous 

implications for patients of 
Alzheimer’s disease.”
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assigns “person-like” char-
acteristics to patients; a fail-
ure to fulfill certain charac-
teristics equates to a being 
with less intrinsic worth 
than other human beings 
(6). 
 Essentially, these possi-
ble stigmas associated with 
the study are causes for re-
evaluation of the definition 
of “personhood” If Alzhei-
mer’s patients are seen as 
mere vectors of disease, 
this reduces their existen-
tial condition. In certain 
philosophical schools, the 
patients’ inherent worth 
would be reduced greatly, 
a reduction which could re-
duce the quality of life and 
care for patients. Although 
examining conceptions of personhood may be a com-
pelling philosophical pastime, the philosopher Stanley 
Rudman warns against the over-intellectualization - the 
over-reasoning - of the condition of Alzheimer’s patients 
due to the possible deleterious effects of these thoughts on 
patients.
 In summary, this new study presents interesting 
bioethical questions about 
Alzheimer’s disease. If a sci-
entifically illiterate people 
misreads the published liter-
ature, wholly new negative 
stigmas could be created and 
attached to Alzheimer’s dis-
ease despite years of over-
coming misconceptions about 
the neurodegenerative con-
dition. Furthermore, if stig-
mas form, reconsiderations 
of the concept of personhood 
may deleteriously impact the 
condition of patients. Thus, although this new study in 
Nature catalyzes a whole new set of investigations about 
the molecular and cellular mechanisms of Alzheimer’s 

disease, this study further 
raises questions about the 
bioethical perception of the 
disease.
 This two-pronged phe-
nomenon is a common one 
in our society. With each 
advancement in neurobiol-
ogy, with each new piece 
of the Alzheimer’s puzzle 
solved, new questions arise 
about the scientific basis 
of Alzheimer’s disease. In 
this specific example, the 
mechanisms of Amyloid β 
accumulation and of tox-
ic oligomer-driven neuro-
degeneration still stand as 
questions without answers. 
Furthermore, the threat of a 
scientifically illiterate pub-
lic poses questions about 

society’s views of the disease. What stigmas exist towards 
Alzheimer’s patients? How do these stigmas affect the 
level of care patients receive? As someone progresses 
through Alzheimer’s disease, do they lose their sense of 
personhood? What bioethical implications exist as a result 
of reduced personhood?

And thus exists the paradox of Alzheimer’s disease. 
As scientists learn more, more 
questions arise for scientists and 
philosophers alike to answer. 
This dichotomy further speaks 
to the nature of all disease: al-
though diseases must be investi-
gated by scientists to determine 
molecular mechanisms, cures, 
and treatments, everyone must 
investigate disease on a person-
al, philosophical level to identify 
individual attitudes towards dis-
ease and its role in society.

Patrick is a freshman at Georgetown University studying bio-
chemistry. His interest in neuroscience motivated him to look 
into Alzheimer’s disease.

“This new study in Nature 
catalyzes a whole new set 

of investigations about 
the molecular and cellular 

mechanisms of Alzheimer’s 
disease, this study further raises 
questions about the bioethical 

perception of the disease.”
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By the year 2050, the global population is expected to 
reach 9.6 billion people [1]. While Europe’s population is 
expected to decrease by 14 percent, Nigeria’s population 

is expected to surpass that of the United States before 2050. This 
mirrors a larger trend of developed countries stagnating, or even 
decreasing, in their 
growth rate while coun-
tries in Sub-Saharan Af-
rica are seeing fertility 
rates of more than five 
children per woman. 
When dealing with un-
fathomably large num-
bers like 9.6 billion, it 
is hard to imagine what 
this represents. The 
Food and Agricultur-
al Organization (FAO) 
claims that the global 
food production will 
need to rise by 70% to 
feed the hungry mouths 
of the burgeoning popu-
lation [2]. However, in-
creased food production 
leads to deforestation 
and habitat destruction, 
as land is converted to 
fit the needs of humans [3]. There are less obvious ramifications 
of an unhindered population growth, such as an increase in con-
flicts over highly contested resources, such as oil [4].

The fear of population growth is not a recent panic. In 1798, 
Thomas Robert Malthus outlined the dangers of unrestrained, 
exponential population growth 
in his now-classic book Essay 
on the Principle of Population 
[5]. He warned his readers that 
while the population would 
grow exponentially, the ag-
ricultural output would only 
increase in the arithmetic pro-
gression. His solutions to this 
problem involved “preventa-
tive” and “positive” checks, 
one of which was “moral re-
straint.” Men were encouraged to refrain from marrying until 
they could fully support a family, thus decreasing the number 
and size of families; Interestingly enough, he was not in favor 
of any sort of birth control within marriage. However, enforcing 
birth control within marriage was the first state-run population 
control program enforced.

With all eyes on his nation’s growing size, Jawaharlal Neh-
ru introduced to parliament India’s first five-year plan on 7 De-
cember 1952, which included the “world’s first explicit policy 
of population limitation.” [6] While this initial iteration of pop-
ulation control lacked specific targets, unlike the increasingly 

coercive programs that 
would follow, it inti-
mately tied population 
control with economic 
empowerment. Popu-
lation control was pro-
moted as a means for 
personal welfare better-
ment and to bring the 
population down to “a 
level consistent with the 
requirements of [the] 
national economy.” 

The voluntary 
programs initiated by 
Nehru quickly turned 
more coercive as India 
struggled to meet its 
economic development 
targets. When the fam-
ine of the 1960s began 
to crumble India’s agri-
cultural backbone, the 

nation became reliant on money provided by foreign agencies 
and administrations, such as the Lyndon Johnson administration 
of the United States [7]. The money was in no way given without 
conditions, but was given to fund population control, as John-
son eloquently remarked, “I’m not going to piss away foreign 

aid in nations where they refuse 
to deal with their population 
problems.’ [8] Unsurprisingly, 
the once voluntary population 
control programs emphasizing 
personal welfare increasingly 
turned compulsory. 

The state government of 
India offered several incentives, 
from monetary gifts to land 
grants, to those who agreed to 
become sterile. The majority of 

the coercive programs focused on men as vasectomies were per-
formed “without a drop of blood”. However, this created a huge 
backlash as there existed a suspicion that vasectomies decreased 
men’s virility and placed an excessive burden on their overall 
health [9]. Some even feared that they might become impotent 
and weak, thereby causing their wives to turn promiscuous. 

The Future of Population Control Policy 
Harshini Pyata
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Despite curtailing autonomy and agency of both men and 
women, these mass “voluntary” sterilization campaigns garnered 
international acclaim. Indira Gandhi received the first United Na-
tions Population Award, alongside the family planning minister 
of China [10]. The award, $12,500 prize and a gold medal, was 
given for her “leadership…[which] has been of crucial impor-
tance to the success of India’s family planning program.” She 
was applauded for bringing down the Indian birth rate from 42.0 
births per 1,000 people in 1970 to 35.3 births per 1,000 people in 
1980. Although Gandhi was recognized for setting and meeting 
exceptional goals, she met these goals by ignoring the personal 
liberties of millions of citizens.

The case study of India’s population control policy provides 
a cautionary tale for developing countries considering state-run 
campaigns for population curtailment. In 
India, the responsibility of birth control 
now solely rests on the sari-clad shoulders 
of women; 85 percent of India’s family 
planning budget is spent on conducting 
and promoting female sterilization pro-
grams [11]. There is a lack of justice and 
freedom in the family planning programs 
being promoted throughout the nation to-
day. Additionally, as seen in both India and 
China, large mass campaigns limiting the 
number of children per couple can create a 
gender bias, especially in patriarchal com-
munities. 

Countries such as Nigeria have al-
ready starting implementing state-run 
family planning programs, however major 
obstacles, both cultural norms and insti-
tutional ineptness, hamper the programs’ 
effectiveness [12]. There is a prevalent no-
tion of an economic value of children, as 

security for parents in their old age and an insurance against the 
high child mortality figures. Additionally, the government-pro-
moted family planning programs are under resourced in terms of 
facilities to disseminate information of birth control information.  

When moving forward with policy, it is important to remem-
ber that a rise in the population is not an intrinsically disastrous 
event. This is especially important when implemented in Sub-Sa-
haran Africa. If the human capital is harnessed effectively, an 
increase in the continent’s population could mean economic gain 
and empowerment for its citizens. Governments should take a 
look to the past before enacting harsh measures to stem popula-
tion growth. The repercussions of Indira Gandhi’s mass steriliza-
tions are still felt throughout India and China is just now starting 
to grapple with the skewed gender ratio of its nation. These mis-
takes can be avoided through smart planning, an effective admin-
istration, and education for the public about population growth. 

Harshini Pyata is a junior in the College studying Biology of 
Global Health and minoring in Economics. She is also pre-med. 
Her interests focus around healthcare access and management 
in rural India. When she isn’t writing for Triple Helix, she likes 
to cook, watch unhealthy amounts of Netflix, and do crossword 
puzzles.
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n the United States, healthcare continues to be a controversial 
and pertinent issue to the American people.  In particular, ever 
since the introduction of Obamacare, Americans have been hot-

ly debating the role and power that healthcare should play in our 
everyday lives.  Some people firmly believe that healthcare should 
be entirely privatized, maintaining that it should be up to the individ-
ual’s discretion to choose whether or not to get healthcare. Others, 
however, believe that healthcare should be public, required, and uni-
versal.  This alternative closely resembles many European models 
of healthcare. The citizens of France, for example, have long been 
accustomed to a very different health care system.  From its founda-
tion, the French system differs radically from its American counter-
part, and in turn has different impacts upon its citizens. 

At its heart, France’s healthcare infrastructure operates under 
fundamentally different policies than those of the United States.  
Most notably, every single French citizen has health care.  The sys-
tem is funded by the government through payroll and income taxes.  
Fees are regulated through medical unions and are almost always 
lower than those of the United States [1].  Although in the United 
States people often think pejoratively of the French healthcare sys-
tem, describing it as “socialized medicine”, the latter is breaking 
down negative stereotypes worldwide. For instance, there is rarely 
any waiting time for surgeries and emergency medical procedures, 
which is often the case in other European countries that use similar 
systems [1]. 

The impact of such a system on France is overwhelmingly pos-
itive, and as a result the French are very satisfied with their health-
care.  In fact, the World Health Organization (WHO) has consistent-
ly rated France’s healthcare as the best in the world [2].  In 2013, 
the average life expectancy for both men and women in France was 
higher than in the United States [3,4].  Furthermore, France spends 
significantly less money per person on health care than the United 
states, which spends the most money per person in the entire world 
[1].

So why does the United States have a seemingly mediocre 
system in comparison? The difference may be in the disparity of 
the healthcare equalities—that is, who has access to what kinds 
of services.  In fact, this may be why the United States is rated so 
negatively by critics worldwide, because so much of the popula-
tion remains uninsured.   Although the United States has the most 
responsive system in the world, in terms of how patients are treated 
in a healthcare environment, the fact remains that as late as 2012, 
over 15% of the United States population was without health insur-
ance [5]. This translates to over 48 million uninsured Americans.  
Although as aforementioned, with Obamacare those numbers are 
steadily decreasing (it was11.9% in 2015) [6], the numbers are still 
staggering compared to those in countries in Europe.  For a lot of 
French people, the idea of someone being uninsured is not only un-
heard of, but unfathomable. 

However, it is important to recognize that even a country like 
France is struggling with its insurance policies.  French people are 
very satisfied with their health insurance [7], but it may come at a 
price.  Such benefits in the healthcare system, which are now viewed 
as unquestionable rights by many French citizens, can be incredibly 
costly.  In fact, every year, the healthcare system costs the French 
government billions of dollars [7].  However, trying to save mon-
ey would undoubtedly entail cutting benefits, which could lead to 
widespread protests by citizens in a country very content with the 
current way of life. 

Each system is underscored by benefits, but also is prone to 
limitations.  Both systems could learn from each other, and although 
neither of these options is necessarily the perfect system, the most 
ideal system may more closely resemble that of France. 

Sarah is a junior in the College, studying French with a pre-med 
concentration.  She is currently studying abroad in Paris, where she 
hopes to observe the French healthcare system in a close and per-
sonal setting.
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Postpartum Blues:
The Influence of Diet on Genetic Predispositions
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“The World Health Organization now 
considers PPD to be the most difficult 
gestational obstacle to overcome and 

has elevated its status to a global 
health challenge.”

ostpartum depression is a relatively unexplored disorder 
that affects mothers and their ability to have healthy re-
lationships. Postpartum depression (PPD) is a mild-to- 

severe mood disorder that occurs in 10-20% of mothers in the 
U.S. annually, following childbirth [1]. The Edinburgh Postnatal 
Depression Scale is administered to symptomatic new mothers 
4-15 weeks postpartum, and a score of >9 is taken as indicative 
of depression. These women have difficulty bonding with their 
babies are withdrawn from friends and family, are irritable, and 
have thoughts of harming themselves or the baby [2]. Children of 
depressed mothers have been shown to develop significant emo-
tional and cognitive problems as well as delayed development 
[3,4,5,6,7]. Because of these factors, the World Health Organiza-
tion now considers PPD to be the most difficult gestational ob-
stacle to overcome and has elevated its status to a global health 
challenge [8]. PPD is a global health challenge be-
cause there are many risk factors, meaning that 
genetically diverse women from many 
different environments can all be sus-
ceptible.

There are both genetic and envi-
ronmental risks for developing PPD. 
Environmental risk factors for PPD 
include diet, pre- existing depres-
sion, inadequate support, and stress 
from childcare, life, or financial dif-
ficulties. Major biological risk factors 
including anemia, fall in reproductive 
hormone levels, and abnormal function 
of the proinflammatory immune response 
[9]. Many of these risks are common in 
most pregnant women, yet only around 20% of 
women develop PPD. This suggests that certain 
women are differentially susceptible to developing 
postpartum depression when exposed to risk factors that are 
thought to act as “initiators” or “accelerators” of overt symptoms 
in those who are genetically predisposed. 

In recent years, researchers have further explored the cor-
relation between depression and a specific physiological factor, 

inflammation. Inflammation is the immune system’s attempt at 
protection against harmful stimuli and pathogens. The immune 
system also utilizes molecules that increase inflammation, called 
proinflammatory cytokines, which heal wounds and fight in-

fection. A study by Maes et al. first documented that 
women with postpartum depression had higher plas-

ma levels of proinflammatory cytokines than 
mothers who were not depressed [10]. Al-

though proinflammatory cytokines help 
to strengthen immune defense, consis-
tently high levels of these cytokines 
are unhealthy because they may lead 
to depression, diabetes, and other 
chronic inflammatory diseases. 

Furthermore, Proinflammatory 
cytokines influence immune response 
by affecting both the pathways of se-
rotonin and altering the hormone pro-

duction within the endocrine system. 
This results in altered synaptic plasticity 
and behavior, or the ability of junctions 

between neurons to strengthen or weaken 
over time [11]. Serotonin is a neurotransmitter 

that regulates mood homeostasis, plays a key 
role in the central nervous system, and whose deficien-

cies are correlated to depression. The endocrine system 
regulates hormonal responses in the body, which can affect both 
response to injury or bacterial infections, as well as mood. Brief-
ly stated, signals are transmitted across neurons through the syn-
apse: the junction of two neurons. Altering synapse plasticity can 
cause significant changes to mental health over time by altering 
the path and form in which signals in a body are received and 
responded to. 

Patients with depression display unusually high levels of 
the proinflammatory cytokines Interleukin-1b(IL-1b), Interleu-
kin-6(IL-6), and tumor necrosis factor-a (TNFa). Elevated cy-
tokines by themselves are not risks for inflammatory disease, 
but coupled with other factors associated with pregnancy, the 
interaction of the environment and genetic material may result 
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“PPD is the result of interaction 
between environmental and 

genetic influences, with genetic 
predisposition greatly increasing the 

probability of physical manifestation.”



© 2015, The Triple Helix, Inc. All rights reserved. 23THE TRIPLE HELIX Spring 2015

GEORGETOWN UNIVERSITY

in depression [12]. Genetic factors have been 
implicated in the development of PPD based 
on familial twin and adoption studies [13]. Two 
genes, IL- 6 and IL-1b, are modified in the ge-
nome sequences of patients with elevated levels 
of proinflammatory cytokines. This modification 
causes decreased production of the proinflamma-
tory cytokines [14]. This gene is also known to be 
involved with Brain Derived Neurotrophic Fac-
tor (BDNF), a growth factor implicated in mor-
phology and density of the neuron. When there 
is less production of BDNF, it causes decreased 
connectivity to the brain and may cause altered 
emotions, leading to depression [15].

Initially, researchers believed that pregnan-
cy lead to a state of immune suppression in an 
attempt to stop the mother’s body from attacking 
the foreign body growing inside her [16]. This 
would weaken the immune system of the moth-
er, leaving her susceptible to pathogenic attacks. 
The compromised immune system then increases 
levels of production of pro-inflammatory cyto-
kines. In a more recent model conceived by Laroccca et al. and 
Kraus et al., macrophages, a type of white blood cell that engulfs 
and digests foreign substances, produce pro-inflammatory cyto-
kines that influence endocrine, neural and immune mechanisms 
[17]. While normal pregnancies are thus under the conditions of 
altered immune and inflammatory responses, extremely abnor-
mal alterations may lead to pregnancy morbidities including pre-
eclampsia, preterm birth, and gestational diabetes. In A study by 
Bansal et al., a national survey of 32,000,000 women between 
1995 and 2005 found that women with depression had a high-
er chance of developing any of the three morbidities mentioned 
above [18].This study demonstrated that depression was associ-
ated with illnesses caused by an increase in proinflamatory cy-
tokines and thus strengthens the connection between PPD and 
proinflamatory cytokines. 

Levels of proinfamatory cytokines can also be modified by 
environmental influences such as Omega-3 fatty acids, common-
ly seen in fish and fish oil. Omega- 3 fatty acids can help treat and 
prevent inflammatory diseases such as depression by lowering 
levels of proinflammatory cytokines. Omega-3 fatty acids con-
tain docosahexaenoic acid (DHA), an acid that humans do not 
synthesis directly and instead must be consumed. DHA,a highly 
unsaturated fat, influences cell signaling in the retina and brain 
tissue. Phosphatidylserine, a neurotransmitter formed from DHA, 
plays a key role in early fetal development through cell inter-
actions and signaling, specifically in specific cell death [19]. It 
is therefore commonly recommended that pregnant women con-
sume more. It has been shown that women generally consume 
too few omega- 3 fatty acids because of fear of mercury poison-
ing from overconsumption of fish. This makes pregnant women 

particularly at risk for high levels of proinflam-
matory cytokines as well corresponding diseases. 
As Omega- 3 fatty acids (specifically DHA) are 
needed for fetal development, during pregnancy 
most of the DHA a woman consumes is diverted 
to the fetus, making her more susceptible to high 
levels of proinflammatory cytokines [14]. 

Omega-3 fatty acids lower levels of proin-
flammatory cytokines by competing for the same 
metabolic pathways as proinflammatory arachi-
donic acid. A recent review article has found that 
subjects with depression are more likely to have 
higher ratios of arachidonic acid to Omega-3 ac-
ids [20]. In a large population study, high levels of 
omega-3s (EPA and DHA) in participants’ plas-
ma were related to lower levels of the proinflam-
matory cytokines interleukin-1α, interleukin-1β, 
interleukin-6, and tumor necrosis factor-α. For 
people with low levels of omega-3s, the opposite 
was true [21]. Omega-3 fatty acids mitigate the Re
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likelihood of developing PPD 
by lowering levels of proin-
flammatory cytokines.

Throughout this paper, I 
investigated the effects of two 
genes, IL-1b and IL-6, on the 
development of proinflamatory 
cytokines and consequently, on 
postpartum depression.  Envi-
ronmental influences on proin-
flamatory cytokines, namely 
omega 3 acids, influence the expression of these genes. The pur-
pose of exploring the interaction of environmental effects and 
genetic expression is to create applications in the clinical realm- 
can knowledge of the genetic basis of PPD affect diagnosis and 
treatment? Through my research, I would argue that though PPD 
is an interaction of environmental and genetic influences,  with 
genetic predisposition greatly increasing 
the probability of  physical manifestation. 
Thus, I believe that more research should 
be done regarding how genetic 
predispositions to PPD can 
be used in treatment and 
diagnosis. Though we 
are relatively certain 
of the influence of 
genetic and environ-
mental interaction on 
proinflamatory cy-
tokines, we are less 
knowledgeable regard-
ing how to apply this 
data in clinical settings. 
One study examining the 
clinical applications of such 

data was published by Zachary 
Kaminsky, who found that pa-
tients with specific methylized 
genes were found to be more 
likely to have suicidal thoughts 
[22].  Kaminsky is now work-
ing to create methods to detect 
suicidal thoughts before they 
manifest into actions; however, 
his study had only 52 patients. 

Larger prospective studies 
need to be done to conclusively establish the role of the genes 
involved in PPD and the mechanisms by which it occurs. Spe-
cifically, research into detecting genetic predispositions for PPD, 
like the study mentioned above, should be expanded. Further, 
the relationship between women at risk for PPD and dietary 
supplementation with omega 3 fatty acids should be explored. 

Through the works complied in this paper 
there is potential to benefit women who 

suffer from a persistent but defeatable 
illness.  
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“The purpose of exploring the 
interaction of environmental effects 
and genetic expression is to create 

applications in the clinical realm; can 
knowledge of the genetic basis of 

PPD affect diagnosis and treatment?”
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The Structural Human Rights Violations 
of Malaria

Neha Shah

“I f a person died from tuberculosis in the eighteenth cen-
turyit would be hard to conceive of this as violence 
since it might have been quite unavoidable, but if he 

dies from it today, despite all medical resources in the world, then 
violence is present according to our definition.” When Johann Gal-
tung uttered these words, he was referring to structural violence, a 
form of violence, which is systematically entrenched in our society 
and does not have one clear perpetrator [1]. Tuberculosis is one of 
the three diseases for which the global fund is designed to fund 
medication and research. Unlike AIDS and TB, malaria has not 
been associated with systematic discrimination against individu-
als or groups assumed to 
be at high risk of infection. 
Instead, its history is inter-
twined with human rights 
violations such as war, so-
cio-economic inequity, and 
slavery [2].  

Since its origin in Af-
rica thousands of years 
ago, malaria, characterized 
by intermittent fevers, has 
an extensive history world-
wide. After humans shifted 
to agricultural lifestyles 
and started trading, the 
parasite and its mosquito 
vector spread to Europe 
and Asia. European colo-
nization and the African 
slave trade brought the 
disease to the Americas [2]. The African slaves were more likely 
to succumb to the disease in their cramped living conditions near 
swampy cotton and rice fields; in comparison, their white owners 
often moved to higher regions or traveled elsewhere during the 
malarious seasons [2]. This racial segregation continued to harm 
the African people in the civil war era: black soldiers were twice 
as likely to die from malaria as white soldiers [2]. In countries 
where malaria is highly prevalent, average GDP is one fifth that of 
countries not plagued by the disease [2]. This gap is due to poor 
public health sector offerings and bad living conditions, especially 
in the rural areas of poor countries. Malaria is not only a prominent 
symptom of poverty, but a cause as well. The disease dissuades 
tourism, leads to lower productivity because of illness, and is cata-
strophic for low-income households where missing work can lead 
to a severe lack of funds. Thus, a long history of oppression and 
discrimination has led to the major structural violence that malaria 
has caused throughout the world. 

Today, this structural violence is the reason that despite being 
mostly eradicated in the Americas and Europe, malaria continues 
to thrive in Africa and Asia. After the imperialist era, lack of in-
frastructure and poor economies in African and Asian countries 
diminished accessibility to antimalarial drugs. Many of the villag-
es that have the most fatalities and suffering due to malaria are 
often the hardest to reach, resulting in less research and difficulty 
distributing drugs in these areas. In terms of economics, the global 
fund has reduced the cost for artemisinin-combined therapy (ACT) 
drugs to under a dollar [3]. However, there are families in Afri-
can countries who may earn around a dollar per day. For them, 

paying for food is already 
difficult, and the cost of 
medication will further 
escalate their socioeco-
nomic burden. Many Af-
rican governments also do 
not have the human work 
forces, health system, or 
money to distribute ACTs 
for free.  Health is a hu-
man right, as enshrined 
in general comment 14 of 
the International Covenant 
on Economic, Social and 
Cultural Rights (ICESCR) 
in 2000 [4]. Despite inter-
national involvement and 
decreasing mortality and 
morbidity rates from ma-
laria, it is still endemic. 

Ultimately, the manner in which the international community is 
fighting the disease today indicates that human rights violations 
are still pervasive.

All forms of research have ethical implications, and malaria 
is no exception to the rule. Because it is a widespread disease, 
the interventions have to eventually be tested on humans or their 
environments, which can pose great risks to them. Unfortunately, 
malaria greatly affects vulnerable individuals such as children and 
pregnant women in their first or second pregnancies. Therefore, 
testing drugs or insecticides on them is dangerous [5]. Another 
issue is the vector itself: mosquitoes. Entomologists who study 
the insect and how it carries parasites, such as Plasmodium fal-
ciparum, often hire people to catch the mosquitoes by acting as 
bait [5]. Many of these man-landing catches do not have the 
ability to refuse this work despite its dangers because 
they are constrained by their poverty. Even giving them informed 
consent would do little to increase the personal agency in their de
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cision making [5]. The second issue with insecticides is that these 
chemicals jeopardize health. For example, DDT has been banned 
in many countries due to its toxicity and carcinogenicity. Now, 
DDT is only used if WHO procedures are followed [5]. The fi-
nal and widely talked about intervention is vaccines. The RTS,S 
vaccine is currently in development, and shows some promise of 
being effective. The major problem with vaccines occurs in their 
second phase of development, when human tests and clinical trials 
begin [5]. These trials can pose major 
threats to those who participate in case 
of dangerous side effects or ineffective-
ness of the treatment. 

As can we see from the many ethi-
cal constraints of these practices, trying 
to cure malaria, a very complex disease, 
is further complicated by the fact that as 
possible solutions arise, more problems 
and intricacies do as well, such as evo-
lution of the disease. One of the main 
shifts that have been noted in the last 
decade is that the major population se-
verely affected by malaria no longer is 
comprised of infants and toddlers, but 
school age children [6]. We have seen 
this shift because parents ensure that 
infants stay under bed nets and in their 
homes, remaining protected. In con-
trast, school age children travel outside 
to school and may also be less obedient 
about using bed nets at night, when mosquitoes generally strike, 
leading to a higher rate and greater severity of infection in this age 
group [6]. A second shift we have seen is the parasite’s mutation in 
response to drugs. For the first time, in the greater Mekong region 
we have seen resistance to artemisinin, one of the major first-line 
drugs used to treat malaria infections through ACTs [7]. The re-
sistance to chloroquine also began in this region, and scientists 
fear that this k13 mutation, the cause of artemisinin resistance, will 
take the same route of spreading and eventually render artemisinin 
useless in fighting the infection [7].

These shifts are not the only reasons why current response 
to malaria is a hidden human rights violation. Data from mathe-
matical modeling indicates that eradication would take years with 
the current approach. If the number of secondary infections, or 

transmission, from one infection—called the Ro—is greater than 
1, then the disease cannot be eradicated [8]. Because of the long 
wet season and the abundance of mosquitoes in malaria endem-
ic Africa regions, the malarious season lasts up to 180 days. The 
long infection period means that transmission is easily possible, 
and a low Ro is difficult to attain [8]. Even if we could bring the 
Ro of malaria down to .9 it would take ten years to eradicate the 
disease [8]. Thus, the current methods of combatting malaria are 

inefficient and will very slowly—or 
even never—lead us to the low, almost 
non-existent morbidity and mortality 
from malaria that we seek. Continuing 
to solely pursue these methods violates 
the human rights of those at highest 
risk for malaria infection.

So what can be done? We need 
to think of more progressive ways to 
fight off the disease. As Einstein said, 
“We cannot solve our problems with 
the same thinking we used when we 
created them.” Recent inventions and 
research show promise. The first is la-
ser technology to kill mosquitoes and 
create protective fences around villages 
and houses [9]. These lasers, support-
ed by the Gates Foundation, may be 
more beneficial than bed nets because 
they can be expanded to more than just 
temporary protection at night if they 

are used to protect entire villages [9]. The second breakthrough 
is that of genetically engineered male mosquitoes which shred 
their own X chromosome when forming gametes, meaning that 
all their offspring end up being male [10]. Because the females are 
the mosquitoes which require a blood meal, eradicating just the 
female gender can greatly reduce malaria transmission. This is a 
direct approach for vector control and much more accurate. If we 
put more energy and resources into these new innovations, there 
is hope of reducing malaria mortality and subverting the structural 
violence that is causing so many millions of people to suffer. 

Neha Shah is a junior in the college studying Biology of Glob-
al Health. She’s interested in exploring malaria, and other health 
system inequalities.
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enetic disorders such as Huntington’s Disease (HD) 
lead to devastating consequences in the lives of those 
diagnosed. Huntington’s Disease is a debilitating au-

to-immune disease that leads to loss of function and eventual 
death. HD is a brain disorder that affects the ability of individ-
uals to think, speak, and move [25]. The disease brings with it 
severe consequences to those affected, as well as for their care-
takers. Many individuals with family members who carry the 
gene choose not to get tested. Living in fear is a better option 
than living with a diagnosis that is, in essence, a death sentence. 
There is no cure for the disease. Individuals who have been di-
agnosed with HD cannot do much 
to improve their own condition, 
and until recently, could not even 
control whether they affected oth-
er individuals with the disease via 
having children. The only options 
were either to not have children, 
and avoid passing on the disease, or 
to conceive, test for the gene, and 
abort if the fetus tested positive. 
Improvements have not been made 
regarding curing the disease; how-
ever, there have been significant 
gains regarding providing better 
alternatives to mitigate passing on 
the disease.  

HD destroys cells in the basal 
ganglia, the part of the brain related 
to cognitive function, movement, 
and emotion. HD is caused by a 
mutation in a gene on chromosome 
4. The protein product of this gene 
is called huntingtin, which serves 
to direct the delivery of vesicles to 
the exterior of the cell. The DNA 
sequence of the mutated gene con-
tains abnormally high CAG triplets 
[14]. The protein product cannot 
function properly, and eventual-
ly accumulates into toxic clumps 
that lead to brain cell death in HD 
patients. The disease is inherited 
in an autosomal dominant pattern, 
thus one who inherits the mutation 
will succumb to the disease. A par-
ent with the faulty gene has a 50% 
chance of passing the disease to 

children [1]. HD manifests as a progressive loss of function and 
coordination, poor memory, and depression. There is currently 
no treatment for the disease.  

Pre-implantation Genetic Diagnosis (PGD) provides a way 
to reduce stress and anxiety in the lives of those who have been 
diagnosed with or are at risk of HD. Parents at risk of HD do 
not even need to be informed of their disease status, which can 
further mitigate anxiety in their lives [23]. Not only can PGD 
improve the quality of life of parents and children with respect 
to HD, but PGD techniques have been improving and success 
rates have increased [15]. The process is expensive, but increas-

ingly viable. In Vitro Fertilization 
(IVF) costs may even decrease with 
respect to PGD. While parents do 
not face fertility issues, but use in 
vitro fertilization for other reasons, 
thus use of their gametes may allow 
for greater success rates and lower 
costs. PGD adds to the plethora of 
novel applications of in vitro fertil-
ization, and can provide insight into 
further applications of techniques 
and methods of reducing the nega-
tive impacts of HD. 

HD has irreversible conse-
quences when inherited by an in-
dividual, who in turn has a 50% 
chance of passing the disease on 
to offspring [25]. Until recently, 
the only techniques to avoid pass-
ing HD on were to neglect to have 
children, or test the child once 
conceived, which meant a 50% 
chance of termination of pregnancy 
if parents did not want to pass on 
HD. HD affects males and females 
equally and each offspring of a per-
son with an HD gene mutation has 
a 50% chance of inheriting the dis-
ease mutation. If the mutation is not 
inherited, then it cannot be trans-
mitted to offspring [16]. DNA test-
ing of the HD gene for symptomat-
ic and pre-symptomatic individuals 
from peripheral blood sampling is 
technically straightforward, but the 
subsequent decision to terminate a 
pregnancy is not.

Erin Wolfe
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Pre-implantation Genetic Diagnosis to Prevent 
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PGD serves as a novel application of IVF, and provides an 
alternative means to prevent the HD gene from being passed on. 
PGD is a form of prenatal diagnosis applied to potential parents 
with known carrier status of a genetic disease, such as HD. Both 
those diagnosed with or at risk for HD benefit. In the event of a 
positive HD gene test result or in cases where individuals at risk 
of HD may not themselves wish to know their HD gene status, 
PGD provides an option to families who wish to prevent hav-
ing offspring with Huntington’s disease. PGD employs the use 
of the Polymerase Chain Reaction (PCR) to amplify single cells 
from early embryos obtained with IVF techniques [2]. The first 
PGD analyses were performed in the United Kingdom in the ear-
ly 1990s and were initially aimed at determinations of X-linked 
disease genes in “at risk” embryos using single cell PCR meth-
ods [3]. Single cell PCR has been improved and enhanced over 
the years and along with molecular cytogenetic techniques has 
allowed the diagnosis of many unique sequence gene disorder 
genes, chromosomal aneuploidies, and 
chromosomal translocations [4]. Ad-
vancements in PGD now allow couples 
the chance to have a pregnancy and 
live birth child without HD [18].

PGD is a procedure that may 
be useful for conception of chil-
dren without the HD gene that 
can be used when either the 
prospective mother or father 
has tested positive for the gene 
mutation [15]. This procedure is 
based on an initial IVF treatment, 
with the additional steps of genetic 
analysis of cells from each of the early 
embryos for detection of the disease gene.  The unaffected em-
bryo is transferred to the potential mother only if it does not have 
the mutated HD gene. The procedure is also useful for couples 
where one partner has a 50% risk of having the HD gene because 
of family history and has refused pre-symptomatic testing [19].  
In these cases, the physician does not reveal the HD mutation 
status of the embryos to the couple. Only unaffected embryos 
would be transferred if any do, in fact have the HD gene mu-
tation [20]. This provides the opportunity for people at-risk of 
HD because of family history to have children with no HD with-
out disclosing their HD status. This has been referred to as an 
exclusion or non-disclosure test [5][23]. Improvements to PGD 
techniques are possible as embryos can be grown in vitro for 
different amounts of time and tested at different stages of de-
velopment. Cells from the trophectoderm stage can be removed 

for testing without compromising the viability of the embryo in 
a trophectoderm biopsy [3]. The latest stage for embryo biop-
sy is the blastocyst stage which provides many more cells for 
PCR analysis than earlier developmental stages. However, a later 
biopsy may lead to timing issues. This issue has recently been 
overcome, as studies have shown that cryopreserved or vitrified 
embryos are actually viable, and can circumvent timing obsta-
cles with respect to blastocyst biopsies. Even polar bodies can be 
analyzed for mutations, which prevents harm to viable embryos 
(6,5). Once the polar bodies, blastomeres, or trophectoderm sam-
ples are obtained, PCR is used to amplify the gene specific DNA 
for confirmation of the mutation in the embryo [7][21]. More 

recent techniques for evaluation of the PCR fragments such 
as automated sequencing, mini-sequencing, 

and real-time PCR (rtPCR) have assisted in 
maintaining the sensitivity of the PCR 

studies [8]. Multiple factors, from 
biopsy to PCR improvements, 
have contributed to improving the 
efficiency of the genetic testing 
process. 

If parents with HD wish 
to undergo PGD, they should 
request a referral to a trusted 
center from their family HD 

clinic or their Gynecologist. 
The PGD process requires a copy 
of the DNA test results from the 
index case in the family to val-

idate the diagnosis. A complete 
family history should be taken to assure that the potential HD 
free offspring has no other genetic disease.  Carrier testing for 
genetic diseases or preconception screening of over one hundred 
genes can be performed economically and quickly due to ad-
vances in sequencing technology.   

PGD is not without its caveats. The medical risks of PGD 
are similar to those from conventional IVF and include issues 
related to superovulation, multiples births, and rare birth defects 
[9]. Additionally, with PGD there is a risk that some embryos 
become compromised by the process of biopsy, vitrification and 
warming, which may impact the success rate. There is also the 
risk as with any laboratory test, that the DNA testing is not 100% 
reliable [3]. Costs may also be a negative factor. PGD is a com-
plex collection of medical and genetic procedures and is expen-
sive. One cycle of IVF costs about 9,000 US dollars [10]. The 
addition of PGD increases the cost by 4,000 to 7,500 dollars for 
each IVF procedure [22]. Successful cycles resulting in a healthy 
live birth are affected by many factors including the age of the 

“Pre-implantation Genetic Diagnosis 
(PGD) provides a way to reduce stress 
and anxiety in the lives of those who 
have been diagnosed with or are at 

risk of HD.”

“The medical risks of PGD are 
similar to those from conventional 
IVF and include issues related to 

superovulation, multiples births, and 
rare birth defects.”
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female partner and fertility history.  Depending on the particular 
case, it may be necessary to undergo multiple IVF attempts to 
achieve an unaffected embryo or viable pregnancy. A successful 
pregnancy is highly costly and may be prohibitive to HD and 
other prospective parents with risks of transmitting genetic dis-
eases. The cost of PGD is likely to decrease over time as the 
procedures for gene analysis become more applicable to PGD. It 
is also possible that some insurance coverage is provided to the 
family for the procedure. 

Although IVF costs are high, parents are not necessarily 
characterized by infertility, as is the case with typical parents 
requiring IVF. Success of the procedure may be greater than stan-
dard IVF because the patients are not infertility patients, but are 
undergoing the procedure to avoid passing a highly deleterious 
disease gene to offspring. Recent advances in sequencing may 
allow for higher success rates as the chromosomally abnormal 
embryos will be identified more easily and the embryos with the 
highest chance of survival will be transferred. In general, risks 

and expenses related to PGD procedures are decreasing rel-
ative to increasing benefits of PGD. However, little data is 
currently available to fully assess success rates. 

PGD provides benefits to individuals at risk for HD or 
positive for the gene. It allows them to prevent having off-
spring with HD without abortion of a fetus, and non-disclo-
sure PGD can also spare “at risk” individuals the knowledge 
of their gene status [23]. PGD may be financially costly and 
out of reach for some families, but as techniques become 
more efficient and successful it is likely that costs will be 
reduced. Additional dimensions to PGD may continue to de-
velop in the future, as more molecular techniques develop to 
enhance satisfactory results, more success rates are obtained, 
and professional guidelines for the practice of PGD become 
more uniform.
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French Vanilla, Lavender, Fresh Linens. We all have that 
treasured aroma that can, quite literally, chemically 
alter our mood and concentration. However, those 

scents may now be able to save us not only psychologically, 
but also physically.
 The fashion in which smell is processed is rather 
straightforward. Olfactory receptors detect and bind to 
specific chemical signals, which, to humans, are perceived as 
odors. Once the odor is exposed to the correct receptor, it is 
distinguished by the brain through several additional steps 
along the pathway of the sensory-somatic nervous system. 
Put simply, we breath in through our nose, we recognize the 
smell, we move on with our day.
 And that is where we have been wrong all along. Your 
skin can smell. Your liver can smell. Your heart, kidneys, and 
sperm can smell. In fact, almost every organ in the human 
body contains olfactory receptors, and their possible health 
benefits are astonishing.
 For instance, an odor receptor on your skin, OR2AT4, 
binds to the artificially produced sandalwood scent used 
in candles known as Sandalore. The attachment of the odor 
to OR2AT4 launches a signal transduction pathway, which 
results in the healing of injured tissue. Wounded skin cells 

subjected to Sandalore regenerated 30 percent faster than 
those lacking exposure. Or take beta-ionine, the chemical 
responsible for the scents of violets, roses, and other flowers. 
When introduced to olfactory receptors in the prostate, beta-
ionone contributed to the inhibition of metastasis of prostate 
cancer cells. The binding of the odor to the receptor cell in 
turn hinders mutated genes. The synthetic compound Lyral, 
reminiscent of the aroma of lily of the valley, has been proven 
to heal muscle tissue when bound to olfactory receptors 
in skeletal muscle. Even more dramatically, the absence 
of the Lyral odor resulted in a complete halt in muscular 

reformation. Such findings 
suggest a correlation between 
odors and stimulation of stem 
cell conversion into adult 
muscle cells.
 Still, a whiff of the candle 
on your nightstand may not 
prevent a stroke just yet, but 
amazingly, such wonders 
may be possible in the very 
near future.
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“Your skin can smell. Your liver 
can smell. Your heart, kidneys, and 

sperm can smell. In fact, almost 
every organ in the human body 
contains olfactory receptors, and 
their possible health benefits are 

astonishing.”
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