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JPHAS Sta� , Spring 2007 JPHAS Mission Statement
�  e Journal for Pre-Health A�  liated Students 
(JPHAS) was created in May 2001 to more ful-
ly recognize the broad spectrum of pre-health 
students at the University of Illinois at Chicago.  
JPHAS strives to o� er students considering ca-
reers in health-orientated professions a valuable, 
informative resource and a forum to express, 
present, and exchange ideas.  In doing so, JPHAS 
aspires to strengthen the network of support for 
pre-health students.

About JPHAS
JPHAS is published regularly in print, and also 
online at: http://www2.uic.edu/orgs/jphas/
Please visit the JPHAS website for additional 
content and more information.  Contact JPHAS: 
jphas.journal@gmail.com

Disclaimer
�  e articles, editorials, and overall content pres-
ent herein do not necessarily represent the views 
of the University of Illinois at Chicago, the Jour-
nal for Pre-Health A�  liated Students, its editorial 
sta� , or any of its a�  liates and sponsors.

�  is issue of JPHAS was made possible by the 
generous support of our sponsors, including: 
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UIC College of Liberal Arts and Sciences
UIC College of Public Health
UIC Undergraduate Student Government
UIC Honors College
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We are proud to present the Spring 2007 issue of the Journal for Pre-Health A�  liated Students (JPHAS) at the 
University of Illinois at Chicago.

Continuing the tradition of producing a theme-based Spring Issue, this semester•s focus is on the •Develop-
ment of Modern Healthcare.Ž  In order to advance healthcare, an understanding of its past and formation is 
needed.  We feel that a strong grasp of this issue is important for pre-health professional students, as well any 
others wishing to develop an understanding of the industry.  We hope that this issue helps readers to gain an 
overview of the development of modern healthcare and, recognizing that such a vast topic could not be com-
pletely discussed in our journal, fosters an interest for self-exploration of the issue.

�  is issue is a culmination of the hard work and dedication of our writers, artists, and editors have contrib-
uted to its successful production.  � e stethoscope of the cover is an instrument to listen the internal sounds 
of the human body to make a diagnosis. Likewise, as future health professionals, we must pay attention and 
study our current state of modern healthcare and its development and act to advance the healthcare of the 
future.

Beginning next semester we plan to implement a new section entitled •Inside Look,Ž which will contain ar-
ticles written by current health professional students.  � is will provide our readers with another important 
angle on healthcare issues, 

In order to produce a quality journal, we rely on support.  We sincerely thank the UIC Department of Biologi-
cal Sciences, College of LIberal Arts and Sciences, College of Public Health, Undergraduate Student Govern-
ment and Honors College for their generous contributions that made this issue possible and hope that such 
support will continue to be available to JPHAS for future issues.

We are con“ dent that the new leadership will be able to continue to improve the journal and provide our 
readership with valuable information to enter the health “ eld.

Sincerely,

Shripaad Shukla and Kyaw Sint
Co-Editors-In-Chief

Letter from the Editors
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In t roduc t ion

What are the goals of healthcare advancement?

•Better health is central to human happiness and well-being. It also makes an important contribu-
tion to economic progress, as healthy populations live longer, are more productive, and save more. 
... WHO•s work on •Health and development• ... aims to build support across government for higher 
levels of investment in health, and to ensure that health is prioritized within overall economic and 
development plans.Ž

-World Health Organization [1]

•Simply described, the goal of NIH research is to acquire new knowledge to help prevent, detect, 
diagnose, and treat disease and disability, from the rarest genetic disorder to the common cold. � e 
NIH mission is to uncover new knowledge that will lead to better health for everyone. NIH works 
toward that mission by: conducting research in its own laboratories; supporting the research of non-
Federal scientists in universities, medical schools, hospitals, and research institutions throughout the 
country and abroad; helping in the training of research investigators; and fostering communication 
of medical and health sciences information.Ž

-National Institutes of Health [2]

•Forging stronger partnerships between researchers and delivery systems has the potential to make 
research more relevant to users, but these bene“ ts require clear goals and appropriate targeting of 
resources. Trade-o� s are inevitable. � e health services research community can best consider such 
trade-o� s and set priorities if there is more dialogue to identify areas and approaches where such 
partnerships may have the most promise.Ž

-Gold, M. and Taylor,  E.F. in Implementation Science [3]

Ideally, healthcare advancement aims to improve the quality of care, the rate of delivery, and the ef-
“ ciency of that care.  In order to advance healthcare, it is vital to understand its development; hence, 
the goal is to combine both the old and new knowledge into a useful form for application to the cur-
rent needs of society.

- Journal for Pre-Health A�  liated Students
   
What spurs advancements in healthcare?
�  ough this is a simple question, its answer it not.  Advancements are likely the result of innovation 
in the way something is done, which results in increased e�  ciency or a greater degree of achievement 
of the broader goals of healthcare.  � e changes can be initiated by a single individual or a small group 
as with the application of scienti“ c advancements to develop medical uses.  Alternatively, the changes 
can be initiated on an international scale in organizations like the United Nations.

Introduction to the Development of Modern Healthcare
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What are some examples of healthcare developments?
�  is issue is dedicated to exploring and introducing the reader to healthcare developments.  Recog-
nizing how enormous a topic this is, our goal is to interest readers to seek more information about 
this vast subject.  Healthcare developments have occurred since its conception and continue to occur.  
�  ese can be seen in topics ranging from the relationship between science and religion to the creation 
of the World Health Organization to the development of medical robotics.

Why is it important to understand the development of healthcare?
An understanding of the development of healthcare is integral for the successful healthcare profes-
sional because a strong understanding of the roots of healthcare is essential to understand future 
directions.  � is awareness of changes will also help to allow people to initiate these changes and take 
actions to redirect the “ eld if needed.  

R������	�

[1] World Health Organization. Health and development. 2007. Available at: http://www.who.int/hdp/en/. Accessed April 2007.  
[2] National Institutes of Health. About NIH.  Available at: http://www.nih.gov/about/Faqs.htm#NIH. Accessed April 2007.
[3] Gold, M. and Taylor, E.F.  Moving Research into Practice: Lessons from the US Agency for Healthcare Research and Quality•s 
IDSRN Program.  Implementation Science.  March 2007; 2:9.

Shripaad Shukla is a third year biochemistry major who will enter medical school in the fall.
Kyaw Sint is a third year biochemistry major who hopes to pursue medicine and research next year.

Illustration by Stephanie Wu
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�  roughout the history of healthcare, the task of 
addressing public health issues, containing 
diseases, and preventing epidemics has 
been tackled with the utmost ardor 
and dedication. Today, the United 
Nations• World Health Organiza-
tion is known internationally as 
a highly e� ective body that has 
made a permanent mark on the 
face of international medicine 
and public healthcare through 
its role as a key developer and dis-
tributor of preventative medicines, 
through the ambitious measures it 
has employed to eradicate viruses 
and prevalent diseases, and through 
its continued success in ensuring 
that the various facets of healthcare are 
available to all areas of the world. � e World Health O r g a -
nization has adapted to historical changes and remains at 
the forefront of healthcare in a rapidly evolving “ eld. While 
many are aware of its existence as an organization, few real-
ize that WHO not only plays a vital role in shaping the scope 
of international medicine but profoundly a� ects our every-
day lives as well.

History was made when the World Health Organization was 
established on April 7, 1948. � e organization was formed 
as a specialized health agency under the United Nations and 
upon its institution, became the “ rst fully empowered inter-
national agency in public health. As de“ ned by its consti-
tution, WHO•s chief mission was and continues to be •the 
attainment by all peoples of the highest possible level of 
healthŽ [1]. � e World Health Organization is comprised of 
three distinct bodies: the World Health Assembly, the Exec-
utive board, and the Secretariat. Representatives from vari-
ous health “ elds from each of the member states combine to 
form the Secretariat [2]. Today a total of 193 United Nations• 
member states are a part of the World Health Organization 
and non-member nations are invited to join regardless of 
their participation in the United Nation•s itself. 

Daily work is carried out in the WHO global headquarters in 
Switzerland and at each of WHO•s six regional headquarters 
by over 8,500 healthcare workers, scientists, public health 
experts, and medical personnel [3]. Currently, Dr. Margaret 
Chan serves as the World Health Organization•s Director-
General. Dr. Chan is essentially the chief technical and ad-
ministrative o�  cer and key overseer of the full implementa-
tion of WHO•s constitution. As may often be mistaken, the 

World Health Organization does not operate as an authori-
tative or imposing body; instead, it encourages and enables 

governments to ful“ ll their responsibilities regard-
ing national health security. In fact, without 

the full cooperation of its member states, 
WHO•s capabilities would be extremely 

limited.     

�  e World Health Organization has 
been instrumental in developing ini-
tiatives that have e� ectively taken ac-
tion against some of the most feared 

illnesses and diseases of our time. � e 
devastating and highly contagious dis-

ease, smallpox, was the cause of 300 to 
500 million deaths in the twentieth cen-

tury [1]. As recently as the 1960s, large 
areas of the world continued to be directly 

a� ected by the smallpox epidemic as there 
was still no treatment for the disease once it was 

contracted. During this period alone, ten to “ fteen million 
people were in” icted by the debilitating illness, and of those, 
upwards of two million died [4]. Recognizing the severity 
of the e� ects of smallpox, the World Health Organization 
launched its Intensi“ ed Smallpox Eradication Programme in 
1967 [1]. � e project was centered on the goal of mass vac-
cination of people in endemic countries such as Nigeria and 
India as well as susceptible people in the Western world and 
was committed to the detection of reported cases so that 
early containment of the outbreak could be implemented. 
�  e World Health Organization•s monumental role in e�  -
ciently addressing the smallpox epidemic proved to be a suc-
cess when smallpox was o�  cially eradicated just ten years 
later in 1979 [4]. As a result of WHO•s global vaccination 
e� orts, smallpox became the only major disease to be com-
pletely exterminated by deliberate human measures [4]. 

�  e World Health Organization•s success in organizing such 
an e� ective, large-scale eradication program had profound 
implications not only in the medical and scienti“ c worlds 
but in the international community as a whole. � e victory 
over smallpox spoke volumes of the organization•s commit-
ment to providing nations with the means to improve the 
health and safety of their citizens [5]. In addition to sub-
stantiating WHO•s pivotal role in the advancement of global 
healthcare, it also showed that when nations come together 
with a common goal, extraordinary things are possible. � is 
landmark event was soon to be followed by the containment 
of older diseases in developing countries such as cholera and 
typhoid.

The Establishment and Development of the World Health Organization
by Priscilla Kunamalla

Sketch by Stephanie Wu
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As it turned out, the world was about to witness an even 
more powerful and widespread e� ort to eliminate another 
destructive disease: polio. In 1988, WHO•s World Health 
Assembly voted to launch a global objective to eradicate the 
polio virus. �  e plan came to be known as the Global Polio 
Eradication Initiative and was led by national governments, 
various NGOs, and four of the largest public health organi-
zations: the World Health Organization, UNICEF, the Unit-
ed States Center for Disease Control and Prevention, and 
Rotary International. When the Global Polio Eradication 
Initiative commenced, the polio pandemic had in“ ltrated 
over 125 countries and was paralyzing over 1000 children 
per day [6]. � rough the massive polio eradication e� orts, 
health service delivery systems were strengthened and hun-
dreds of thousands of sta�  and volunteers were trained to 
support immunization campaigns. � e program focused on 
the routine immunization of children throughout the world 
and the careful surveillance of symptoms and new cases of 
the virus. It also sponsored National Immunization Days 
(NIDs) which was especially observed in countries where 
polio is endemic. Data from 2003 indicated that since the 
launch of the program, the number of polio cases in the 
world has been reduced by more than 99%. Since 1988, over 
two billion children around the world have been immunized 
with the polio vaccine, and polio itself has been eliminated 
from all but six nations, making the Global Polio Eradication 
Initiative the largest public healthcare e� ort in history [6]. 

�  e world has changed immensely since when the World 
Health Organization was “ rst founded in 1948, and not 
surprisingly, advancements in the “ elds of medicine and 
healthcare have rapidly evolved as well. In many countries, 
mortality rates have decreased, and with the help of tech-
nology and medical innovations, vaccines and life-saving 
drugs have come a long way. However, there is still a very 
real need for further initiatives to continue this progressive 
movement towards a more e� ective and far-reaching system 
of public health and to battle the ongoing health crises that 
remain to be solved. In the wake of pervasive diseases such 
as AIDS/HIV, malaria, tuberculosis, and more recent out-
breaks like SARS and the Avian In” uenza, the World Health 
Organization has been commended for coordinating swift 
and e� ective measures to contain the diseases. WHO has 
provided both a physical means to protect and treat indi-
viduals and has signi“ cantly aided in the spreading of aware-
ness and crucial information about the illnesses themselves 
[7]. Additional priorities of the World Health Organization 
include the discouragement of tobacco use, the establish-
ment of standards for sanitation, the advancement of health 
research, the promotion of health-related human rights, and 
the prevention of world poverty, which WHO believes is un-
questionably linked to health and welfare [1].

Without question, the scope of international healthcare was 
drastically altered when the World Health Organization was 
founded four decades ago. � rough its commitment to pro-
viding the world with the physical and intellectual needs to 
ensure a high quality of health for all individuals, the World 
Health Organization has distinguished itself as a vital leader 
in global health and an indispensable asset to the interna-
tional community. Since its establishment WHO has main-
tained an admirable level of impartiality towards nations 
receiving aid and has thus generated a strong sense of good 
will from various health sectors and countries. � e World 
Health Organization•s constitution states that health is •a 
state of complete physical, mental, and social well-being and 
not merely the absence of disease or in“ rmity,Ž and that •the 
enjoyment of the highest attainable standard of health is one 
of the fundamental rights of every human being without dis-
tinction of race, religion, political belief, economic or social 
conditionŽ[3]. In spite of being consumed with the techni-
cal aspects of strategizing and directing health-related pro-
grams across the world, WHO•s goals are “ rmly rooted in 
acknowledging and improving upon the very basic needs of 
humanity. Articulating and abiding by these core beliefs has 
enabled the World Health Organization to evolve in such a 
short period of time, reaching incredible heights and achiev-
ing monumental milestones in the development of modern 
healthcare as a whole.  

R������	�

[1] About WHO. World Health Organization Web site. 2007. 
Available at: http://www.who.int/ about/en/. Accessed Febru-
ary 21, 2006.  
[2] Shimkin MB. � e World Health Organization. Science. Sep-
tember 27, 1946;104(2700): 281-283.
[3] Constitution of the World Health Organization, Signed on 
July 22, 1946, in New York City. International Organization. 
February 1947;1 (1): 225-239.
[4] World Health Organization Smallpox Eradication Pro-
gramme. University of Toronto: Faculty of Information Studies. 
Available at: http://choo.“ s.utoronto.ca/“ s/courses/lis2102/
KO. WHOcase.html. Accessed February 21, 2007.
[5] Morrison A.B. Commentary: � e World Health Organiza-
tion and Health for All. Health A� airs. 1985;4(no issue # docu-
mented):3-133.
[6] �  e History. Available at: Global Polio Eradication Initiative 
http://www.polioeradication. org/history.asp. Accessed Febru-
ary 21, 2007.
[7] Engaging for Health. Eleventh General Programme for 
Work 2006-2015: A Global Health Agenda. � e World Health 
Organization . http://whqlibdoc.who.int/publications/2006/
GPW_eng .pdf. 

Priscilla Kunamalla is a freshman majoring in Biological Sci-
ences.  Her future plans include pre-med and a concentration in 
international medicine.
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�  e apprentice of an apothecary in 
medieval Europe nervously begins his 
studies, learning what herbs alleviate 
di� erent ailments. Almost six centu-
ries later, in 1946, a nervous Ameri-
can pre-med student is getting ready 
to take the MCAT.  He has prepared 
hard, memorizing the sciences, read-
ing to improve his vocabulary, and yes, 
he has taken a course on modern so-
ciety because it is one of the sections 
on the exam. Indeed, the requirements 
for an education in health have evolved 
greatly over the past couple of cen-
turies; American health professional 
schools are not what they used to be.  
Education in di� erent “ elds such as 
medicine, pharmacy, and nursing, has been revolutionized 
from its primitive beginnings, leading to reform and con-
stant innovation.

Most health professional schools in America began during 
or immediately following the colonial era. � e “ rst medical 
school, the Medical College of Philadelphia, was inaugurated 
in 1766, followed by many other schools including Harvard 
Medical School in 1782 [1] . � ese schools were primitive in 
the sense that students were mostly illiterate and resources 
were limited. � ey attended lectures for a semester or two 
and then joined apprenticeships.  Tuition-based colleges 
were inexistent and students bought tickets to lectures; in 
addition, no hospitals were yet a�  liated with any college.

A formal education in pharmacy was just as novel a thought. 
In Europe, pharmacy was practiced by apothecaries, and in 
America it started as a sort of specialty of medicine [2]. All 
of that changed as the pharmacists of Philadelphia signed a 
constitution to ensure the continual education and practice 
of pharmacy, creating the “ rst pharmacy school, the Phila-
delphia College of Pharmacy [2]. Shortly thereafter, more 
pharmacy schools began to emerge in the United States and 
Europe. � ese “ rst pharmacy schools were just as primitive 
as medical schools, with little or no laboratory science and 
consisting of mostly apprenticeships [2].

Other health professional schools appeared much later.   � e 
“ rst dental school was established in Baltimore, Maryland, 
in 1840 and was called the Baltimore College of Dental Sur-
gery. Nursing, like medicine, had its roots in Europe with the 
nursing schools of Britain. As this “ eld of health changed, it 
progressed from being hospital-based to school-based [3].  

�  e “ rst autonomous nursing school in 
America was established at Yale in the 
early 1900s, dubbed the Yale School 
of Nursing.  However, schools such as 
the Connecticut Training School for 
Nursing, established in 1873, were op-
erating much earlier under the model 
of the training schools set-up by Flor-
ence Nightingale in England [3].

During the late nineteenth century, a 
great deal of progress occurred in the 
education of health students; however, 
there were still great disparities in the 
standards of education between Eu-
rope and America. Medical schools 
in Europe, including the University 
of Edinburgh, required a certi“ cate 
of pre-medical studies, including an 

examination in Latin and four years of study. On the other 
hand,  in the United States, one could learn medicine by ap-
prenticeship, through a propriety school system in which 
students simply attended the lectures of physicians who 
owned colleges, or through sparse university learning had to 
be supplemented by clinical training in Europe [4,1].

A prominent contemporaneous “ gure Dr. Nathan S. Davis 
presented these issues to a committee meeting of the New 
York Medical Society in 1845 in hope of convening with 
other members of the medical “ eld to establish higher stan-
dards of education [5].  Much con” ict at this proposed meet-
ing led only to the creation of the American Medical Asso-
ciation, which for the next couple of decades unsuccessfully 
attempted to standardize practices. Many medical schools at 
this time feared that the adoption of such standards would 
lead to a decrease in enrollment and thereby lessen “ nances. 
�  ese standards included prerequisite requirements, a lon-
ger curriculum including two years of laboratory and two 
years of clinical science, and harder examinations [1]. 

Nothing was really implemented until Abraham Flexner  
conducted a survey called Flexner•s Report in 1910 in which 
he visited 155 U.S. medical colleges to see if the proposed 
measures were being implemented.  Surprisingly, few schools 
had made the e� ort.  As a result, many colleges saw their 
licenses being taken away and many schools closed down, 
especially those that catered to minorities and impoverished 
urban areas, leading to a de“ ciency of physicians in these ar-
eas [1].  Pharmacy also underwent major reforms as a school 
of science. Dr. Albert B. Prescott started the “ rst pharmacy 
course at the University of Michigan in 1868 and angered 

Building America’s Health Professional Schools
by Safoora Choudry

Photo by Stephanie Wu
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many as he denied the traditional practice of pre-graduation 
apprenticeship. Over the next thirty years, his ideas, includ-
ing a laboratory pharmacy and a basic curriculum of science, 
spread to other pharmaceutical schools [6].

During the early twentieth century, health professional 
schools witnessed a period of minimal social progression 
as they coped with “ nancial problems stemming from the 
Great Depression and the question of discrimination. Ad-
missions tests were also introduced in this century. Medical 
school became an elite practice, and often minorities were 
not allowed at institutions. One applicant, Margaret Mor-
gan, was denied admissions into Cornell because •a quar-
ter of a century earlier Cornell had admitted a black student 
who unfortunately •did not work out.• � e student contract-
ed tuberculosis, and apparently, 25 years later, in 1936, the 
school was not willing to be so venturesome againŽ [7].  In 
fact, in 1919, personal interviews were added to the admis-
sions process in order to screen out certain minorities, par-
ticularly Jews [7].  Nevertheless, health schools have made 
great strides in countering discrimination through programs 
such as a�  rmative action and with the political help of the 
Civil Rights Act of 1964.

In 1920, the “ rst form of the Medical College Admissions 
Test (MCAT) was made a part of the admissions process, 
and in 1928 the MCAT was “ rst introduced with a focus on 
memory, knowledge of scienti“ c terminology, reading com-
prehension, and logic; the current version was established 
in 1991 [8]. Similar tests for pharmacy (PCAT), dentistry 
(DAT), and optometry (OAT) were introduced during this 
time.  In 1932, the American Council on Pharmaceutical 
Education was created, allowing the accreditation of phar-
macy schools; during this time pharmacy students pursued 
a four-year college degree and some sort of residency for 
a license.  � is period also gave rise to federal support for 
research-a�  liated education as President Truman signed a 
congressional bill establishing the National Institute of Den-
tal Research [9].

Even today, health professional schools continue to prog-
ress by integrating the technological tools available to them, 
furthering the education process of their students. � e ad-
missions process has become more competitive and more 
arduous than ever before.  However, with the continual 
emergence of new diseases and humanitarian issues in the 
contemporary world, health professional schools must con-
tinually evolve and develop.

R������	�

[1] Beck A. � e Flexner Report and the Standardization of 
American Medical Education. �  e Journal of American Medi-
cal Association. May 2004; 291:2139-2140
[2] DiBacco TV. � e Medicine Makers; Ash of Sponge May Be 

Long Gone, but Pharmacists Today Have Other Drugs to Help 
the Sick. � e Washington Post. August 22, 1995: Z15.
[3] Wood V. Nursing Education: the Move from Hospital 
Schools of Nursing - An Historical Perspective. International 
Journal of Nursing Studies. 1984; 21: 183-185.
[4] Report of the Committee on Medical Education, Transac-
tions of American Medical Association, Vol. 2, (Philadelphia: 
Published for the Association, 1849), p. 280.
[5] Reiling J, Davis NS. �  e Journal of American Medical As-
sociation. 2004; 291: 3062
[6] Vaughan VC. Albert Benjamin Prescott. December 12, 1832. 
February 25, 1905. Ann Arbor: Private  printing: 1906.
[7] Breiger G. Getting into Medical School in the Good Old 
Days: Good for Whom?: � e First Nicholas E. Davis Memo-
rial Lecture. Annals of Internal Medicine. December 1993; 119: 
1138-1143.
[8] McGaghie W. Assessing Readiness for Medical Education. 
� e Journal of American Medical Association. 2002; 288: 1085
[9] Pihlstrom B, Lawrence T. � e National Institute of Dental 
and Craniofacial Research. �  e Journal of the American Dental 
Association. 2005;136:728-737

Safoora Choudry is a freshman majoring in biological sciences 
and minoring in psychology.  Her future plans include medical 
school.
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�  e “ rst year of medical school is a year of many “ rsts, a 
year of many transformations which begin from the 
moment you are bestowed with your very “ rst 
white coat. Having committed myself to a 
career in medicine early on, I began medi-
cal school last August, and now I have my 
very own white coat (and actually my 
very own stethoscope as well!). With 
these honorable acquisitions comes an 
immense responsibility to grow to-
wards becoming a physician, a task 
that is much easier said than done.

Medical school is di�  cult because be-
coming a physician requires learning 
many things. Aside from learning that 
the deep thoracic body wall anatomi-
cally drains into the thoracic duct, and 
that the “ rst pharyngeal pouch gives rise to the 
middle ear cavity, auditory tube, and mastoid air 
cells, you have to learn how to learn, how to “ nd 
balance in your life, and most importantly, how to 
carry yourself as a physician. 

Medical education di� ers markedly from undergraduate 
education because it requires developing greater ” exibility 
in your approach to learning. � e best learning in medical 
school is not just that which occurs while poring over text-
books or committing to memory the cranial nerves, a type of 
learning with which premedical students are familiar with, 
but also in more unconventional ways … for example, appre-
ciating the layers of the thoracic wall by careful dissection, 
learning to distinguish cells of the parotid gland from those 
of the submandibular by image recognition, learning how to 
apply familiar equations, like Pouiselle•s, to unfamiliar con-
texts, like hemodynamics, learning how to attune your ear to 
the subtle nuances of heart murmurs, and so on. 

Having been a bioengineering major as an undergrad, when 
I entered medical school, I was ingrained with a very sys-
tematic approach to learning. I soon discovered that this 
type of learning was not always well suited to the tasks of 
medical education. A very honest but embarrassing exam-
ple follows. I can still recall studying for my “ rst histology 
practical by memorizing distinguishing features of the vari-
ous cells and tissues. At the practical, however, I discovered 
that there was not enough time for me to count through my 
mental list of features; I just had to look at the slide in front 
of me and within the sixty seconds of allotted time deduce 
•duodenum.Ž Midway through that “ rst practical, I remem-

ber thinking to myself that I should have just looked at more 
histology pictures, instead of systematically determining 

their characteristics. 

So, for the next exam, I studied by ” ipping 
through pictures in a histology textbook 

every night for half an hour. I con-
stantly doubted whether this method 
of breezing through pictures was an 

e� ective mode of learning, because 
(probably given my engineering 
background) I felt that I was not 
thinking enough. However, after 
a week or two of such •” ippingŽ I 

discovered that I had amassed 
what I term an •image recollec-

tionŽ memory; I was able to instantly 
look at tissue sections and name them. 

I had learned the lesson of developing 
” exibility in my approach to learning. 

�  e arduous task of determining the best (or 
at least an e� ective) method to learn a subset 
of medicine, however, is made more di�  cult 

by the pressure of time. Needless to say, physicians 
are constantly aware of the •lack of time,• but that realization 
emerges within the “ rst two weeks of medical school. •� ere 
is not enough time.Ž I hear my colleagues saying that, and 
I too am guilty of saying and thinking this way. � erefore, 
the studying that must be done, the concepts that must be 
learned - all must be done e�  ciently. � is requires learning 
how to make the most of your time … learning to pay at-
tention in lecture (no falling asleep!) because every mecha-
nism learned there is one less needed to be studied at night, 
learning to absorb material by keeping your eyes, ears, and 
perhaps nose (though not advisable in anatomy lab) open, 
and learning to ingrain in yourself the constant motivation 
to learn. 

However, adjusting to the lack of time also requires shed-
ding perfectionism. Perhaps most medical students (and I 
am most guilty of this) are perfectionists by nature. But per-
fectionism in studying medicine is not practical. If you try to 
understand every single intricacy in a given aspect of medi-
cine, you will realize that upon each layer of details, there is 
a second, a third, and a trillionth. Studying one concept in 
depth will produce a PhD, but to achieve the MD you must 
acquire a broad medical education. � erefore, the guideline 
for studying must be “ rst acquiring breadth, and then as 
much depth as possible. � is must not be misunderstood as 
not striving to learn everything there is to learn on a given 

First White Coat: Preparing to Play the Part of the Physician
by Neelima Vidula

Illustration by Robin Zhou
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topic; on the contrary, it requires adopting the mindset that 
•while there is always more that I can possibly learn, I am 
going to try to learn all that I can.Ž In this manner, medical 
students can soak up as much of the endless sea of medicine 
as possible. 

Succeeding in medical school also requires shedding the 
mentality that there can only be one or a few successful 
students. Too often in the course of premedical education, 
students feel pressured to beat out their fellows because of 
the realization that getting into medical school is extremely 
competitive. �  e reality of medical school, however, is that 
everyone there is brilliant, everyone there is a shining star 
in the galaxy, or else they would not have been accepted. To 
succeed in medical school, you have to realize that having 
many other stars around you does not make you shine any 
less, and moreover, that being surrounded by a sea of stars 
makes for a brilliant constellation, the development of a 
medical community that is able to serve the unique needs of 
individual patients. � is type of mentality re” ects inner ma-
turity, and helps medical students to grow into professional 
physicians capable of working at a hospital setting where 
collegiality is of extreme importance. I advise premedical 
students to adopt the mentality of doing their best, without 
being concerned about the achievements of their peers, be-
cause this type of mentality will help them to optimally mas-
ter the material ahead of them.    

Excelling in medical school also requires learning how to 
“ nd balance in your life. Studying for more than two-thirds 
of the day requires immense self-discipline, and unless you 
are an incarnate of the Buddha, it can be a reason for losing 
your sanity. � erefore, it is important for medical students 
to learn how to set aside time for themselves (what I like to 
term, •Me, myself, and I timeŽ), and to indulge themselves in 
a hobby … whether it be engaging in extracurricular activi-
ties, listening to music, cooking, or reading the newspaper 
… because these types of study breaks are what reinvigorate 
students and allow them to continue to meet the demands 
of medical school. It was after I had completed a semester of 
medical school that I realized the reason why medical school 
admissions committees place such a great emphasis on extra-
curricular activities, research, and volunteering work. Aside 
from demonstrating a commitment to medicine, these types 
of activities demonstrate the ability to balance your studies 
with additional activities, which is extremely important to 
relieve stress in medical school.     

Finally, the most di�  cult task of the “ rst year of medical 
school is learning to see yourself and carry yourself as a phy-
sician. From the moment you don your “ rst white coat, you 
become an integral member of the medical community. To 
truly play the part of the physician, you must begin to de-

velop the temperament of a physician. 

What is the temperament of a physician? During my “ rst year 
as an undergraduate at UIC in the Guaranteed Professional 
Program Admissions Medicine initiative, I was asked to read 
Osler•s •AequanimitasŽ in which Osler describes the even-
ness of a physician•s temperament as being aequanimitas, a 
calm equanimity. Having attended medical school for nearly 
a year, I cannot emphasize how much equanimity is needed 
in a physician•s and even a medical student•s disposition. 
Studying under stress is painful, and more time-consum-
ing than studying with a calm disposition. Taking di�  cult 
anatomy and histology lab exams in which the one minute 
buzzer constantly threatens to ring can be extremely nerve-
wracking unless you have learned to control your nerves. 
Conducting a physical exam on a patient requires calmness 
of mind or else you will overlook important details. In each 
and every step of medicine, equanimity is required in the 
mindset of the physician and the aspiring physician. To de-
velop such evenness of temperament, medical students must 
learn to visualize and conduct themselves as physicians, not 
just when they are wearing their white coats, and calmly and 
coolly meet the demands of their occupation. 

Blossoming into a physician is something that begins, in my 
humble opinion, within the “ rst year of medical school. As 
the road to becoming a physician is de“ nitely not easy, I ask 
premedical students embarking on their journey into medi-
cine to keep in mind the reasons why they wish to become 
physicians. With such motivation, they will be able to ac-
complish the tasks of the “ rst year of medical school, and, 
with their white coats, not only look the part of the physician 
but play it as well.  

Neelima Vidula, a past Co-Editor-in-Chief of JPHAS, graduated 
from UIC with a B.S. in bioengineering in 2006. She is currently 
in the process of completing her “ rst year of medical school at the 
Northwestern University Feinberg School of Medicine. 
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Humans are constantly moving forward to combat both old 
and new diseases.  However, in the rush to achieve im-
mortality, the momentous medical advancements that 
have been made in the past are sometimes under-ap-
preciated.  One such advancement is that concern-
ing the common ” u.  Today, to most people, the 
common ” u doesn•t pose an immediate threat, but 
this was not always the case.     

�  e ” u epidemic of 1918 isn•t frequently discussed, 
despite the fact that it killed 30 million people 
around the world [1].  � e Spanish ” u, as it came to 
be called, was a brand new A virus subtype, meaning 
that it was not related to any previously known in” uen-
za viruses [2].  � e virus was not simply a mutation 
of an old strain.  It was a brand new virus.  � e 
” u epidemic of 1918 cannot be pinpointed to 
only one place of origin, but most evidence 
points to China, where outbreaks were 
reported as early as March of that year 
[2].  From there, it is believed that the 
virus spread to Europe, followed by 
Asia, North Africa, and Australia in 
July.  In August of 1918, the virus mu-
tated and became deadlier than before.  It 
was this strain that hit the United States.

�  e virus a� ected young and old alike.  No one was safe.  
�  ose who contracted the virus complained of head and 
body aches as well as fever.  Within hours, their faces and 
feet turned a bluish-black color due to cyanosis [2].  � ey 
coughed up blood and bled from their noses.  Death “ nally 
occurred when bacteria entered the victims• lungs, caus-
ing them to drown in their own bodily ” uids.  Little was 
known about the in” uenza virus then, and doctors were ill-
equipped in handling the epidemic [2].  In fact, before a cure 
could even be developed, the virus disappeared as quickly as 
it had come.  

As devastating as the Spanish ” u epidemic of 1918 was, it 
did do some good.  For one, it led doctors and researchers 
to the realization that such epidemics may occur in the fu-
ture and that the only way to prevent this from happening 
is by learning about the many di� erent in” uenza viruses in 
existence.
Today, we know that the ” u is caused by three types, or 
strains, of in” uenza viruses [3].  Type A is the deadliest strain 
and is responsible for all the epidemics the world has seen so 
far.  Type B is less dangerous than type A, but it can still 
lead to smaller, more localized epidemics.  Types A and B are 

constantly changing and mutating.  
�  ese are the viruses responsible 

for the yearly ” u outbreaks 
with which people are 
so familiar.  Sometimes 
new, deadly strains ap-
pear, which may lead to 
epidemics [3].  Type C 
is the most stable and 
least common type of 
virus; it leads to mild 

symptoms [3].
We now also know how 

the in” uenza viruses 
spread.  � e most common 

way is through the air.  When an 
infected person sneezes, coughs, or 

even speaks, the virus becomes airborne, 
and a person who inhales this virus can become sick [3].  It 
is also possible to transfer the virus directly by touching an 
object on which the virus resides and then transferring it to 
the mouth, eyes, or nose.     
�  is accumulated knowledge has led to many anti-” u vac-
cines, medications, and treatments.  As mentioned previous-
ly, most ” u symptoms are caused by the type A or B viruses, 
which change constantly.  � e human body cannot react fast 
enough to these changes [3]. � us, the best way to protect 
oneself from an emerging virus is to get a vaccine.  � e Cen-
ters for Disease Control and Prevention (CDC) encourages 
all people, especially children and the elderly, to receive ” u 
shots each ” u season, which can last from the winter to as 
late as May [4].  Furthermore, people should not wait to get 
the shot at the last minute, since it takes the body about two 
weeks after the shot to develop the antibodies necessary for 
“ ghting o�  the virus.  Flu shots are composed of inactivat-
ed vaccines (Fluzone), which are made from dead viruses.  
�  ey are usually administered in the arm [4].  A nasal spray 
vaccine (FluMist) is also available on the market today.  � e 
spray is composed of a weakened virus and is administered 
through the nose [4].   
   
For those that manage to get sick with the ” u regardless, 
there are medications available.  � ese are oseltamivir (Tam-
i” u) and zanamivir (Relenza) [3].  � ese medications deacti-
vate the enzymes that type A and B viruses need to grow and 
spread [3].  Although these medications are available, they 
are usually not necessary since plenty of ” uids and rest are 
just as e� ective in curing the common ” u.  

Although treatment of the common ” u is now known, the 
threat of an in” uenza epidemic still looms large.  Luckily, 
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on February 21 of this year, a major breakthrough in in” u-
enza research has been achieved.  � e In” uenza Genome 
Sequencing Project, funded by the National Institute of Al-
lergy and Infectious Diseases (NIAID), a part of the National 
Institute of Health (NIH), has succeeded in “ guring out the 
entire genome of more than 2,000 human and avian in” u-
enza viruses and making this data available to the public [5].  
�  is will help doctors and researchers learn how new strains 
of the viruses develop and spread which will, no doubt, lead 
to the development of new vaccines and treatments for pos-
sible epidemic-causing strains.

Researchers have come a long way in understanding the 
in” uenza viruses over the years and although this gives 
people a lot to be thankful for, doctors and researchers are 
still working hard to prevent new epidemics in the future.  
However, one thing is for certain: if a new epidemic does hit, 
people around the world are now more prepared for it then 
they were back in 1918.   

R������	�

[1]  Crosby AW. Preface to the New Edition. In: America•s For-
gotten Pandemic. New York: Cambridge University Press; 2003: 
xi-xiv.  
[2]  Phillips H, Killingray D. Introduction. In: �  e Spanish In” u-
enza Pandemic of 1918-19. New York: Routledge; 2003: 1-25.
[3]  Mayo Foundation for Medical Education and Research. 
(2007, February). In” uenza (” u). Available at MayoClinic.com 
via: http://www.mayoclinic.com/print/in” uenza/DS00081/DS
ECTION=all&METHOD=print. Accessed February 2007. 
[4]  Mayo Foundation for Medical Education and Research. 
(2007, February). Flu shot: Your best shot for avoiding in” u-
enza. Available at MayoClinic.com via: http://www.mayoclinic.
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[5]  National Institute of Health. (2007, February). 2,000 In-
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Irmina Stec is a sophomore majoring in neuroscience.  She hopes 
to attend medical school in the future.
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In America, if one were to ask “ ve-year-old 
children what their favorite cookie is, the 
most common response would probably 
be an Oreo. Nabisco•s slogan •America•s 
favorite cookieŽ isn•t that far from the 
truth. But these little children don•t 
know that they are harming their health 
by eating these cookies. Many companies 
like General Mills, Kellogg•s, and Post are 
taking advantage of a new labeling rule 
which is misleading countless customers. 
Trans fat causes serious health problems 
to many vital body organs, which in turn 
endangers a person•s life. Hydrogenated oils, 
also known as trans fat, are in many packaged 
goods which help the companies but not our 
bodies. Manufacturers don•t care about other 
people•s health but rather about the company•s 
monetary gain.

One of the most controversial issues plaguing our society 
today is whether the use of trans fatty acids in foods is ac-
ceptable or not. People who consume trans fat are at a great 
risk for many devastating diseases such as heart disease and 
stroke. Although many food companies might object that it 
does not hurt one•s health, recent studies show that trans fat 
is one of the leading causes of heart disease in America. 
   
�  rough the process of hydrogenation, trans fatty acids are 
created by mixing liquid vegetable oil and hydrogen atoms 
to produce a solid form of oil. Trans fat creates many health 
problems to all ages when consumed. According to Unmesh 
Kher, •One study concluded that eliminating hydrogenated 
oils could prevent up to 100,000 premature coronary deaths 
a yearŽ[5]. Trans fat is considered worse than saturated fat 
becase it signi“ cantly lowers high-density lipoprotein cho-
lesterol (good cholesterol) and low-density lipoprotein (bad 
cholesterol) increases in the body, which promotes bad cho-
lesterol. 

Many fast food giants and processed food corporations 
think otherwise. Restaurants say that, without trans fat, their 
businesses would su� er due to many factors. According to 
Maria Cheng, •� ey are cheaper to produce than healthier 
oils such as canola, corn or olive oil and give foods a longer 
shelf lifeŽ[2]. If restaurants were to purchase canola oil, they 
would have to raise the prices on the entrees which would 
result in losing customers. Another key advantage to using 
hydrogenated oils is that the oil can be repeatedly heated 
and reused. � is means that the oil does not break down as 

easily as canola, corn and olive oil. By sticking to hy-
drogenated oils, many items can be fried in the same 

oil without changing it too often. Restaurants also 
think that if they changed to using healthier oils 
it would change the taste of the food and many 
customers would be disappointed. Manufacturers 
like Kellogg•s, Nabisco and Post understand that 
trans fat is unhealthy and can potentially endan-

ger life, but they look past this fact and justify the 
use of trans fat because their products don•t spoil as 

quickly on the shelves of grocery stores. 

About forty percent of the items in a grocery store 
contain some kind of trans fat. On the box of an 
item, one will “ rst see that in big bold letters, there 
exists No Trans Fat. But the question is, is this 
true? Many don•t take the time to read the nu-
tritional facts panel and the ingredients because 
it is too confusing. In •Trans Fat OverviewŽ, 
the American Heart Association said, •E� ective 
Jan. 1, 2006, the Food and Drug Administration 

(FDA) requires food companies to list trans fat 
content separately on the Nutrition Facts panel of all pack-
aged foodsŽ (Trans 1). � is new rule is very misleading to 
customers, but very helpful to the processed food compa-
nies. � e advantage is that if there is less than half of a gram 
per serving of trans fat, it does not have to appear on the 
nutritional facts panel at all, but it is required to list it in the 
ingredients. � e general public does not read the ingredi-
ents because it is hard to understand what they are when 
written in scienti“ c wording. 

On December 5, 2006 New York City became the “ rst city 
in the United States to ban trans fat from both restaurants 
and packaged foods. About 24,600 restaurants in New York 
City face the problem of changing their recipes because of 
the ban. According to the Associated Press, •A restaurant 
could face a “ ne if an inspector “ nds the wrong type of veg-
etable shortening on the shelvesŽ[4]. New York City Board 
of Health found out that the number one killer in the city 
of New York is heart disease and trans fat is one of its major 
causes. � e New York City Board of Health plans that res-
taurants will need to get rid of trans fat starting July1, 2007 
and packaged goods a year later, July 1, 2008. New York City 
has helped inspire the same e� orts in Chicago. 

Low-linolenic soybean oil might be the alternative oil which 
many restaurants and food companies can use instead of 
partially hydrogenated oils. A new study found that low-
linolenic soybean oil has the same exact properties as trans 
fat. Not only does it have the capability of a longer shelf life, 

Trans Fat: The Slow Killer
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but also has low levels of saturated fatty acids. � is year the 
American farmers grew about three hundred and “ fty mil-
lion pound of low-linolenic soybean oil and analysts believe 
that in 2007 about one billion pounds of low-linolenic soy-
bean oil will be produced. Another alternative is high-oleic 
acid which can be found in corn oil. High-oleic acid has 
the characteristics of longer shelf life and also helps lower 
cholesterol [6]. Both oils might be slightly expensive but are 
much healthier and safer for consumption than trans fatty 
acids. 

Today•s fad is to eat healthy and to exercise to lose excess 
weight. America is considered one of the most obese coun-
tries in the world. In order to battle this growing problem, 
people have become health-obsessed. � ey have tried vari-
ous diets like Atkins, LA weight loss, Slim Fast, etc., but have 
not been very successful. Di� erent organizations are all re-
searching on the hottest topic: trans fatty acid. Maria Cheng 
said •�  e Danish health ministry reports that cardiovascular 
disease has fallen by 20 percent in the last “ ve yearsŽ (Den-
mark 1). Now that trans fat has been eliminated from the 
Danish market, positive signs have shown from the result 
of this. New York City has launched many educational pro-
grams, which are teaching the public how dangerous this fat 
really is. By encouraging the public to eat healthily, compa-
nies are now forced to make trans fat free foods. Kraft has 
been one of the biggest companies who has tried to elimi-
nate partially hydrogenated oils from most of their foods, 
including childrens• all-time favorite, macaroni and cheese. 
Nabisco plans to introduce their new Oreo which contains 
no trans fat by the end of this year. When both restaurants 
and food companies realize that trans fat is slowly killing 
many people, they will soon start to use healthier oils to help 
preserve life.
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Rupak Basu is a freshman majoring in biological sciences and 
hopes to pursue a career in medicine.
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From 1300BC when the earliest surgeons of Egypt, Greece 
and India performed procedures, surgery has evolved a great 
deal. Common tools such as knives, drills, scissors, saws, 
forceps, clamps, syringes, mirrors, needles, ceramic casts, 
splints, and natural bandages aided the surgeons in the sur-
geries. Often prosthetic limbs would be made out of wood 
or metal. Medicine has always been on the frontier; however 
demand for minimal scarring after surgery has been met re-
cently [1]. 

How could doctors perform a surgical procedure, which 
would normally leave an unsightly scar, leaving only thin 
scars? � rough years of experimenting with various instru-
ments in minimal access surgery, the perfected result has 
been coined: laparoscopic surgery. For example, laparoscop-
ic gallbladder surgery was “ rst done 1987, and it became 
standard within “ ve years and continues to progress in both 
technique and repute. [1]

Laparoscopic surgery is often referred to as •band-aid sur-
gery• because it is the most developed technique of minimal-
ly invasive surgery, and post-surgery, patients are left with 
band- aid sized scars [2]. With the assistance of a video cam-
era and several thin instruments, such as graspers, scalpels, 
and retractors ranging in girth from 5mm to 12mm, doctors 
make small incisions of up to about half an inch and place 
ports (plastic tubes) through them. � en the camera and in-
struments are introduced through the ports, letting doctors 
gain full access to the inside of the patient and operate of the 
a� ected appendage or organ in the abdomen [3]. � e camera 
broadcasts a meticulous image of the internal organs onto 
a television monitor, which then allows the surgeon to use 
video camera as his/ her own eyes. � is way there is no need 
for the customary large incision, and the surgeon can help 
the patient just as expertly [4].

Bene“ ts of laparoscopic surgery include less discomfort, 
quicker recovery, shorter hospital stay, earlier return to full 
schedule, and as mentioned earlier, much smaller scars. And 
although the dangers of a conventional surgery still apply, 
the bene“ ts of laparoscopic procedure take away from the 
intimidation of surgical procedures [3].
In the next decade or so it is likely that surgeons will further 
embrace minimal access procedures via sophisticated com-
puter interface [1]. 

Perhaps one day surgeons and engineers will combine knowl-
edge and advanced technology to create the ultimate human 
surgery machine, one which agilely, precisely, and e� ectively 
assists every patient.
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Irena Jatskiv is a freshmen studying biological sciences, aspiring 
to become an optometrist.
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Surgery is a much esteemed “ eld 
in medicine today. However, 
in the past this was not 
the case. For many centu-
ries •Surgery was viewed 
as inferior, the work hand 
not headŽ [1]. 

�  e earliest form of surgery 
was performed around 5000 B.C. At 
Neolithic sites some skulls were found with holes deliberate-
ly cut into them. �  is was done with procedure called trepa-
nation, in which holes were drilled into the skull. It involved 
cutting a small hole in the skull often with an instrument 
resembling a carpenter•s bit with a handle. � e procedure 
was used to treat headaches, skull fractures, epilepsy and 
some forms of mental illness. It was also used to release •evil 
spiritsŽ or •demonsŽ out of the skull. According to archeo-
logical evidence these people lived on for some time after 
the procedure, because there were clear signs of healing and 
smooth margins around the holes.

�  ree thousand years ago, India made signi“ cant contri-
butions to the “ eld of surgery. A man named Sushruta was 
known as •Father of Surgery.Ž Sushruta practiced surgery in 
India and wrote a series of volumes called Susrutha Sam-
hita. It was the oldest known surgical text and it described 
in exquisite detail the examination, diagnosis, treatment, 
and prognosis of numerous ailments, as well as procedures 
on performing various forms of plastic surgery, such as cos-
metic surgery and rhinoplasty. In ancient India it was com-
mon to cut o�  the nose of a criminal. � is procedure called 
rhinoplasty gave surgeons many opportunities to practice 
[2]. �  ey would cut a leaf-shaped ” ap of skin from the fore-
head making sure that the end nearest the bridge of the nose 
remained attached. � e ” ap would be brought down over 
where the nose should be and the twisted skin was sewn into 
place. Finally, to keep the air passages open during healing, 
two polished wooden tubes would be inserted into the •nos-
trils•. 

In a few weeks, when the graft had bonded and blood ves-
sels had formed, the place where the graft was still attached 
would be cut. � e secret was to keep the blood ” owing. �  e 
brilliance of Sushruta•s method was his understanding of the 
function of blood in the largest organ, the skin. Rhinoplasty 
is often considered the “ rst form of plastic surgery. 

Ancient Egypt also practiced 
forms of surgery. Ancient 

Egyptian medical texts have 
been found that provide 
instructions for many sur-
gical procedures including 
repairing a broken bone 

and mending a serious 
wound [2]. When Egyptians 

contended to a broken limb 
they “ rst realigned the broken 

bone. � e limb would then be set in 
either a wooden splint wrapped in bandages, or encased in 
a plaster cast made from cows milk, mixed with barley or 
acacia leaves and bound together using gum and water. � is 
technique can be compared to the one used in medicine to-
day. Physicians today also realign the bone and put a cast on 
it. Ancient Egyptians performed surgery on their wounded. 
�  eir surgical tools consisted of knives, drills, saws, hooks, 
forceps and pinchers, scales, spoons, and a vase with burn-
ing incense. Egyptian physicians classi“ ed wounds into 
three categories, depending on the chance of a successful 
treatment. �  ey consisted of ailments that could be treated, 
ailments that could be contended, and ailments that could 
not be treated. An ailment that was to be contended meant 
the physician had to wait and see if the patient was going to 
survive before starting the procedures. [3]

During most of the Middle Ages, the practice of surgery de-
clined. It was viewed as inferior to medicine. In northern 
Europe the practice was left to barbers who traveled from 
town to town cutting hair, removing tumors, pulling teeth, 
stitching wounds, and bloodletting„the practice of draining 
blood from the body then thought to cure illness. � ey said 
that •Whoever undertook it, operative surgery was a risky 
and painful business; it required •an eagles eye, a lion•s cour-
age and a woman•s hand• … and (perhaps most important for 
the patient) great speedŽ [1]. � e red-and-white striped pole 
that today identi“ es barbershops derived its design from 
this practice. � e red stripes symbolize blood and the white 
stripes represent bandages [4].

�  e “ rst half of the nineteenth century was when surgery 
began to be more readily accepted.  Up until this point in 
time all surgeries were done without chemical anesthesia. 
Opium, hashish and alcohol were commonly used as some 
sort of pain reliever. � e introduction of e�  ective anesthesia 
made otherwise extremely painful internal operations possi-
ble [1].  Some examples of anesthesia include ether and chlo-
roform. With the use of anesthesia more intensive surgeries 
were allowed to be practiced, however infections were still a 
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major issue. � rough observation, Ignaz Semmelweis con-
cluded that doctors were spreading infections. He instituted 
the rule of washing hands and instruments in chlorinated 
lime solution between autopsy work and handling patients. 
�  is caused the mortality rate to drop. 

With these new developments surgery advanced to a new 
level. More intensive surgeries could take place, and a wider 
range of body parts could be operated on. By the 1900•s sur-
gery obtained a high statues. It transformed from a widely 
abandoned “ eld to a “ eld of medicine, which is the most 
competitive and di�  cult to survive in. With the addition of 
technology surgery is sure to reach a level of sophistication 
never seen before.
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One incredible event triggered mind-bending ad-
vances and projects such as: genetic screening, 
genetic engineering, DNA sequencing, transgenic 
organisms, gene therapy, designer babies, cloning, 
�  e Human Genome Project. � is event-the dis-
covery of the structure of DNA- was at “ rst sig-
ni“ cantly understated even by its discoverers, 
James D. Watson and Francis H. C. Crick. � ey 
stated: •� is structure has novel features which 
are of considerable biological interestŽ and this 
has become one of the science•s most famous 
understatements. � e discovery of the DNA 
structure revolutionized molecular biology 
and made genetics a controversial science. 

�  is event lead to ongoing interest in DNA tech-
nology.  DNA sequencing … the process in which sci-
entists compare DNA sequences and look for signs 
of genes coding for various proteins- was another big 
step. It yielded useful information and con“ rmed the 
evolutionary links between even distantly related organisms. 
It even brought new evidence into the world of systematics - 
since the genome sequences of bacteria, archea, and eukarya 
support the theory that these are the fundamental domains 
of life [8]. �  is interest in genome sequencing evolved into 
the Human Genome Project- an international collaborative 
e� ort started in 1988 whose intention is to map and sequence 
the DNA of the entire human genome. � is project has both 
scienti“ c pros and ethical cons [2]. � e translation of the hu-
man genome will produce signi“ cant bene“ ts in many “ elds. 
Scientists would be able to identify genes and mutations that 
are responsible for genetic diseases. � ese discoveries would 
lead us to “ nd ways of diagnosing, treating, and preventing 
these conditions. However, this project also poses many 
continuous ethical concerns and questions. Will it lead to 
the creation of •designer babiesŽ ƒa •superior raceŽ? Will it 
lead to eugenics- a deliberate e� ort to control the genetic 
make-up of human populations? Who should have the right 
to obtain the information of your genome and how will it be 
used? Will it be a factor in eligibility for insurance, jobs, etc? 
Should this power be held in the hands of the government 
or scienti“ c organizations? Is it moral to manipulate genes? 
As mentioned before, this topic will be controversial as there 
is an overwhelming opposition to this project coming from 
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religious groups and various organizations. � e deadline of 
the Human Genome Project is in 2005 and these concerns 
will likely to become a part of our everyday life. [1] [3]

Furthermore, Watson•s and Crick•s discovery is advancing 
healthcare and pharmaceutical treatments. Gene splicing, 
the means of preparing recombinant DNA in vitro by cut-
ting up DNA molecules and splicing together fragments 
from more than one organism, was an important step in 

the production of mammalian hormones and regulatory 
proteins (such as human insulin and HGH (Human Growth 
Hormone). �  e production of human insulin aids diabetics 
in their treatment and HGH helps treat children with hypo-
pituitarism (dwar“ sm) and in healing injuries.  Accentuated 
vaccines, produced using animals, with •microbesŽ are also 
produced and are more e� ective than original •subunitŽ vac-
cines since they are capable of triggering a greater response 
by the immune system [5]. In addition, there are many ex-
perimental drugs that are not yet approved but do bring 
hope to those in need for treatments. One example is a drug, 
which mimics a receptor protein that HIV binds to. � e HIV 
binds to the drug instead of the protein and isn•t able to enter 
blood cells. Advances in the pharmaceutical “ eld include a 
protein that helps dissolve blood clots and reduced the risk 
of subsequent heart attacks. � ese advances are new and 
expensive and this is a disadvantage because many in need 
cannot a� ord it. [4]

Another signi“ cant advancement in the “ eld of genetic en-
gineering is gene therapy.  Following the distinction of mal-
functioning genes, the process of gene therapy can replace 
the genes. Gene therapy consists of a procedure in which a 
retrovirus is used to introduce a normal allele of a gene into 
a cell, which lacks it.  If the foreign normal allele is expressed 
in the organism- it will be potentially cured.   With a bet-
ter understanding of gene function and gene manipulation 
techniques, gene therapy will be a potential cure to genetic 
disorders for individuals. � is procedure is experimental in 
the status quo, however, potential cures for many diseases 
such as cystic “ brosis, bone marrow disease, HIV, and can-
cer maybe on their way. [6]

DNA technology is also creating signi“ cant changes in the 
forensic “ elds, agricultural, and environmental.  DNA “ n-
gerprinting enables scientists and legal experts to recog-
nize and criminals from suspects.  Transgenic organisms 
have been used throughout the agricultural “ eld because of 
their e�  ciency. Plants become resistant to herbicides, pests, 
pathogens, and some even retard spoilage. Also beef and 
dairy cattle, hogs, sheep, and some “ sh have been geneti-
cally engineered. DNA technology also seems to have an en-
vironmental use. Specially engineered •microbesŽ have the 
ability to cleanup toxic mining wastes, degrade organic com-
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pounds and degrade compounds in toxic oil spills [7]. � is 
is an overwhelming advantage in today•s world; however, the 
long-term e� ects and the safety of these transgenic organ-
isms are not yet determined. 

�  e discovery of the double helix structure of DNA brought 
incredible knowledge to the “ eld of genetics and has cre-
ated an extreme impact on today•s society. � e various nu-
cleotides and its nitrogenous base-pentose sugar-phosphate 
group skeleton revealed the base pairing ability of the DNA 
(Deoxyribonucleic acid). � is structure gave away secrets of 
the molecular basis of life. From protein synthesis to clon-
ing, the discovery of the DNA structure explained various 
biological occurrences and enabled scientists to postulate 
new conclusions. � is event revolutionized the “ eld of mo-
lecular biology and illuminated the signi“ cance of ethics. 
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Prior to Marie Curie•s experiment 
and research on radioactivity, oth-
er scientists were examining the 
occurrence and e� ects of •” uo-
rescenceŽ and •phosphorescenceŽ 
of high mass elements, such as 
uranium, and these events were 
the “ rst to start the discovery of 
radioactivity; Fluorescence is de-
“ ned as the emission of light only 
during stimulation by external ra-
diation and phosphorescence per-
sists after the external radiation 
ceases [1].  One notable scientist 
during this time was Antoine 
Henri Becquerel who examined 
the phosphorescence of uranium 
due to sunlight and how potas-
sium uranium crystals formed sil-
houettes of di� erent metal objects 
[1].  He believed that a source of 
light was needed for uranium to 
exhibit silhouettes and he con-
ducted his experiments under 
sunlight, but one day, the weather 
was cloudy and he left his crystal 
in his drawer.  When he came back to his drawer after some 
time, he accidentally discovered that silhouettes formed on 
the copper plates covering the uranium without sunlight [3].  
He considered the rays to be an unusually long-lived form of 
phosphorescence [1] and that the emissions were a speci“ c 
property of uranium [3].  � e fact that the uranium crystals 
emitted phosphorescence without sunlight indicated that 
the uranium crystals exhibited some phenomenon that is 
not speci“ cally related to uranium, which Becquerel disre-
garded.  Marie Curie, a graduate student of Becquerel, ex-
amined the study by Becquerel and reexamined his results.  
She questioned the nature and origin of this phenomenon.

Marie Curie hypothesized that the emissions emitted from 
uranium was not a speci“ c property of uranium and that 
other elements could have other properties.  During the sec-
ond part of her experiment, she hypothesized that there no 
other element had a higher radioactivity than uranium and 
thorium [3], but did not “ nd this to be true.  She then postu-
lated that the pitchblende, a major ore comprised of di� er-
ent elements, contained an unknown substance which was 
more active than uranium [2].

�  e “ rst task in Curie•s research was to develop an accurate 

method of measurement that would 
make it possible to investigate the 
properties of uranium radiation and 
the method she used was the ioniza-
tion method [3].  �  e measurements 
in the research were made using the 
Curie piezoelectrometer consisting 
of a quadrant electrometer, piezo-
electric quartz and a ” at condenser 
as an ionization chamber [3]. 

After measuring the radioactivity of 
uranium, the radioactivity was com-
pared with other elements known.  
To measure the radioactivity of other 
minerals, Curie prepared synthetic 
chalcolite using chemically pure 
compounds [3]. She then found that 
•the synthetic material was less active 
than the natural mineral, its radioac-
tivity corresponding to the amount 
of uranium [3].Ž  � is meant that the 
natural mineral had some element 
that was more active than uranium.  
To determine the unknown element 
within the mineral, she carried out 
radiochemical analyses to obtain 

pure elements by separation and puri“ cation [3].  She and 
her husband used pitchblende to separate the radioactive 
minerals to obtain the unknown radioactive element [2].  
Later, the separated substance from the pitchblende began 
to show signs of a pure chemical element [3].  

Marie Curie•s ionization method was an important part of 
her experiment because allowed her to gauge the relative ac-
tiveness of di� erent elements with great precision, and thus, 
discover two new radioactive elements.  At the beginning of 
the measurement there was no charge inside the ionization 
chamber or in the quartz.  Introducing the radioactive mate-
rial inside the chamber produced a slow increase of electrical 
charges on both sides of the condenser: ions and electrons 
[3].  At that time, having measured the time T from the be-
ginning of the experiment, a well de“ ned amount of charge 
Q appeared inside the ionization chamber equal to that on 
the quartz.  � e current is Q/T and the higher the current the 
greater is the radioactivity of the sample [3].  � e unknown 
element was found to have a higher radioactivity than ura-
nium and thorium; the Curies found the unknown element 
to have a radioactivity 400 times the activity of uranium, and 
thus, named it polonium [2].  After continuing their work for 
a while, they found another radioactive substance that was 

Marie Curie and the Discovery of Radioactivity
by Vinay Soni

Photo from British Journal of Radiology [3] 



21JPHAS   ·   Spring 2007   ·   Volume VI    ·   Issue II

RESEARCH
900 times more active than uranium and named it radium 
[2].  It had unique radioactive characteristics than that of 
uranium, or any other known radioactive substance. 

With the measurements from the ionization chamber, Curie 
was able to compare di� erent elements for their activities 
and conclude that, •thorium and all of its compounds fea-
ture a similar activity to that of uranium [3].Ž  � e property 
of these two elements, exhibited by emitting energy in the 
form of radiation, was deemed radioactivity by the Curies [3].  
Curie also found that radioactivity was present in all mate-
rial made with these two elements and the radioactivity was 
proportional to the amount of the elements in material [3].  
�  is meant that •radioactivity was an atomic property that 
cannot be destroyed and cannot be changed by any physical 
and/or chemical transformations or combinations [3].Ž  In 
the second part of her experiment using the chalcolite, she 
concluded •that chalcolite contained microscopic quantities 
of a new and unknown element whose strong radioactivity 
was responsible for the activity of natural chalcolite [3]Ž and 
these elements were found to be polonium and radium.  

Both Marie and Pierre Curie were not well known to the 
academy during their time, considering Marie was a gradu-
ate student of Becquerel, but luckily, Becquerel was able to 
present their work at the French Academy of Sciences on 
18 July 1898, and it was then published in Comptes Rendus 
[3].  Her research on the phenomenon of radioactivity, and 
the discovery of radium and polonium with her husband was 
widely noticed and became the starting point for many new 
techniques, such as radiation therapy, or other important 
discoveries that help almost every “ eld today.  In 1903, the 
Nobel Prize for Physics was jointly awarded to Marie Curie, 
Pierre Curie and Henri Becquerel for their contributed work 
in the discovery of the phenomenon known as radiation [3].  
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Alzheimer•s is a disease that a� ects more people than only the 
ones a�  icted; friends, family members, and physicians are 
also involved in the life-changing processes that are under-
gone as a result of a certain patient having this neurological 
disorder. Alzheimer•s disease involves irreversible damage to 
the basic unit of the brain … the neuron. Researchers work 
with strong conviction that acetylcholine, a neurotransmit-
ter central to Alzheimer•s progression that a� ects memory, 
is not produced in recommended amounts in the brains 
of those who have Alzheimer•s [1]. In addition to a� ecting 
memory, low concentrations of acetylcholine can negatively 
in” uence motor abilities [1]. Without the proper mental and 
motor tools necessary for living a ful“ lled life, persons with 
Alzheimer•s are at the mercy of the disease, which can prog-
ress slowly from anywhere between “ ve to “ fteen years [1]. 
Since there is currently no cure for Alzheimer•s, treatment 
options remain open and numerous. Medicinal drugs and 
psychotherapy are administered either in conjunction or 
alone in order to lessen the degree of the magnitude of the 
disorder, no matter what stage it is operating in. 

Two types of Alzheimer•s disease exist … early-onset and 
late-onset. Early-onset pertains to those who acquire the 
disease before age 65. For others who get the disorder at age 
65 and after, late-onset Alzheimer•s is relevant to their situ-
ation. It is more common that people age 65 and older have 
the disease than people younger than 65 living with it [2]. 
Both types involve the same diagnostic results; the only dif-
ference is when the disease occurs in a person•s lifetime [2]. 

No matter when the disease arises, the two main causes for 
it are genetics and the environment [2]. More speci“ cally, 
though, genetic mutations seem to be the underlying cause 
for the neurodegeneration of the beta-amyloid protein. 
When an excess of the deformed beta-amyloid builds up in 
the brain, amyloid plaques are formed. 

Another protein whose malfunction may contribute to the 
presence of Alzheimer•s is the amyloid precursor protein 
(APP). APP is a membrane protein, which means that it re-
sides throughout the cell membrane. � e portion of the APP 
that lies outside the cell membrane is cut by three prote-
ase enzymes known as alpha-secretase, beta-secretase, and 
gamma-secretase, leaving only the APP that is contained 
within the cell itself [2]. Alpha-secretase and gamma-secre-
tase slice APP into substances that can readily dissolve with-
in the brain [2]; however, when beta-secretase and gamma-
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secretase cut APP, •longer fragments called beta-amyloid 40 
or beta-amyloid 42Ž [2] are created. � e beta-amyloid pro-
teins are respectively named 40 and 42 owing to the fact that 
each contains either 40 or 42 amino acids [2]. According to 
Mayo Clinic researchers, •beta-amlyoid 42 does not easily 
dissolve and is •stickier• than beta-amyloid 40Ž [2]. Excess 
beta-amyloid 42 forms amyloid plaques, which can deter 
healthy brain cell growth. 

Furthermore, presenilin 1 (PS1) and presenilin 2 (PS2) are 
proteins whose mutated forms allow for the early-onset of 
Alzheimer•s disease [2]. Researchers believe that the PS1 
protein is synonymous to the gamma-secretase enzyme that 
plays a role in the excessive build-up of beta-amyloid [2]; 
though both PS1 and PS2 are involved in the increased con-
centration of beta-amyloid [2].

At present, Alzheimer•s is still an incurable disease; however, 
that fact does not stop doctors from using a combination 
of di� erent drugs and therapies to attempt to stop further 
progression of the disease. Sometimes, one type of treat-
ment can work better than the other since all patients are 
diverse and require a diverse treatment plan that best suits 
their particular needs. In addition, as the disease gets more 
advanced, treatment choices will have to change in order to 
re” ect that change. 

As mentioned previously, acetylcholine is a neurotransmit-
ter that a� ects memory. When acetylcholine levels decline, 
memory is negatively altered; this decrease in acetylcholine 
takes place because of an enzyme called acetylcholinester-
ase. Scientists are in the process of creating new drugs called 
cholinesterase inhibitors that block the acetylcholine from 
being a� ected by the acetylcholinesterase [2]. It is recom-
mended that only people with a mild case of Alzheimer•s use 
cholinesterase inhibitors since the inhibitors have a better 
chance of “ ghting the progression of Alzheimer•s in its early 
stages [2]. It has even been reported that the negative be-
havioral tendencies associated with Alzheimer•s seem to de-
crease when the person with the disease uses cholinesterase 
inhibitors [2].

In addition to medicinal drugs being given to treat Alzheim-
er•s, antioxidants are among the non-drug category of medi-
cines for healing this disease. According to the Mayo Clinic, 
Vitamin E is among the most popular antioxidants for re-
ducing the oxidative stress associated with Alzheimer•s. 
Studies indicate that Vitamin E•s greatest healing power is 
in its ability to fend o�  the onset of Alzheimer•s … for a short 
while [2]. 

Moreover, neurotrophic agents, which are polypeptides that 
provide aid in the growth of neurons, can also help those 
su� ering from Alzheimer•s. Researchers believe that insert-
ing neurotrophic agents into a brain with Alzheimer•s may 
actually protect certain neurons from further harm caused 
by the disease. A neurotrophic agent called nerve growth 
factor (NGF) is under investigation as to whether it can in-
crease acetylcholine output in seniors, as this protein has 
done in old animals.

Increasing acetylcholine yield remains to be one of the top 
sources in “ nding a cure for Alzheimer•s disease. It is obvious 
that some area in the brain involving memory is damaged in 
an Alzheimer•s a� ected brain. � e central location of mem-
ory-storage is in the hippocampus; therefore, examining cell 
growth and destruction in hippocampal neurons can provide 
the clue needed to break the tantalizing Alzheimer•s code 
of neuronal destruction. At present, research is being con-
ducted in labs all over the world in order to discover exactly 
how this detrimental phenomenon occurs. And although 
there have been no apparent causes stated in the scienti“ c 
community as to how Alzheimer•s starts, as a society are not 
completely out of the blue about reducing the risk of acquir-
ing the disease for ourselves. Even doing a simple crossword 
puzzle or sudoku in the daily newspaper can increase our 
chance of cell protection and survival. � e more we learn 
now, perhaps the less likely we are to develop Alzheimer•s as 
senior citizens. So, start reading even the most minutely in-
tellectually-stimulating book today, and tomorrow, you can 
look back and be thankful that you remembered more about 
your life than you would if you had not read that book, and 
forgotten more than you could a� ord to lose. 
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While physicians, nurses, and other health professionals are at the center stage helping patients “ ght diseases, research 
scientists are backstage building the knowledge base of healthcare.  Research in medicine has expanded from investiga-
tions in pure and clinical sciences to applications of biotechnology and engineering. � is spring, JPHAS is very glad 
to have received “ ve research abstracts, representing di� erent areas of research in medicine, from two undergraduate 
research students and three Bioengineering senior design teams. Ms. Geleziute has conducted a descriptive feasibility 
study to “ nd out whether a pedometer can be used to measure physical activities in young adult cancer survivors. Ms. 
Toh has contributed to the total synthesis of Penarolide sulfate A1, which is a potent inhibitor of �-glucosidase and 
has signi“ cant therapeutic potential. � e team of Ms. Rios, Mr. Bautista, and Ms. Selner has designed a device that 
can detect a person•s optimal range of vibration frequency. Mr. Colón and Mr. Lopez have proposed a device that can 
incorporate nanotechnology to monitor the presence of cancer biomarkers, even at a very low concentration. Mr. Bick, 
Mr. Ip, Ms. Lo, and Ms. Trevino have devised a method that can allow early detection of Alzheimer•s disease. � rough 
these research abstracts, the students present the background, problem statement, methods, conclusion (if available at 
this time), and signi“ cance of their research projects.

-by �  eresa Lo

Title:  Using mailed pedometers to measure physical ac-
tivity in young adult survivors of childhood cancers
Student: Vilija Geleziute
Sponsor: Lorna Finnegan, PhD, APN, CNP

Lifestyle choices combined with treatment-related late ef-
fects put childhood cancer survivors at risk for premature 
development of conditions such as hypertension, diabe-
tes, coronary artery disease, and osteoporosis. Engaging 
in regular moderate-intensity physical activities (PA) for 
at least 30 minutes on most days of the week may ame-
liorate some of these risks. � e purpose of this study was 
to examine the feasibility of using mailed pedometers to 
measure a 7-day period of PA in young adults, who are 
survivors of childhood cancer. In this descriptive feasi-
bility study, pedometers were mailed to 51 young adult 
survivors (mean age = 24) of various types of childhood 
cancers. Participants wore pedometers for 7 consecu-
tive days, recorded step counts, and responded to web-
based pedometer acceptability questions. Mean daily step 
counts were computed, and responses to open-ended ac-
ceptability questions were content-analyzed, coded, and 
tabulated. Participants were o�  treatment for at least 2 
years (mean, 11 years). Half of the sample reported at 
least one treatment-related late e� ect. Forty-one survi-
vors (80%) completed the 7-day step counts. Daily step 
counts ranged from 3,209 to 15,181 (mean, 8,078). Most 
participants (83%) enjoyed wearing the pedometers. 
Many survivors (32%) felt that wearing the pedometers 
made them more active. Eleven participants (27%) sug-
gested changing some of the pedometer features. Recom-
mended changes included: making the pedometer clip 
and cover easier to use, having a thinner security strap, 
adding a beep to indicate correct pedometer position, and 
having the pedometer count sit-ups. In conclusion, only 

25% of participants had mean daily step counts that were 
consistent with active lifestyles (at least 10,000 steps/day). 
Interventions to promote PA in young adult cancer sur-
vivors should incorporate the use of mailed pedometers, 
but a pedometer with a cover and a clip that are easier to 
open should be used.

Title:  Progress towards the total synthesis of the Penaro-
lide sulfate A1
Student: Christine Toh
Sponsor: Dr. Duncan J. Wardrop, Department of Chem-
istry

Glucosidase inhibitors have a profound e� ect on glyco-
protein processing, oligosaccharide metabolism, and cell-
cell and cell-virus recognition processes. Consequently, 
there is much interest in the identi“ cation and synthesis 
of potent members of this class since they have consider-
able therapeutic potential. Isolated from a marine sponge 
collected in the waters o�  Hachijo-jima island, Penaro-
lide sulfate A1 is a potent inhibitor of �-glucosidase (IC50 
= 1.2 µg/mL). Our progress toward the total synthesis of 
this unique, 30-membered trisulfated macrocycle will be 
presented.

Title:  Determination of Optimal Vibration Frequencies 
for Sports Equipment
Students: Nancy Rios, Alan Bautista, Ashley Selner
Sponsor: Daniel Hernandez, Wilson Sporting Goods

When an athlete uses sporting equipment that col-
lides with a ball or puck, vibrations from the equipment 
transfer to the hand and arm of the player. Experienced 
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athletes are able to feel whether their hit was center, or 
o� -centered from the vibration feedback, and then play 
accordingly. Tuning the vibration of the racquet to a fre-
quency at which the athletes are most perceptive to vibra-
tion changes could enhance their performance. � is im-
mediate feedback would then allow them to anticipate the 
direction of their hit. � ere are published studies suggest-
ing that a frequency range exists which an individual can 
detect with the lowest perception threshold. However, 
previous data focuses on the perception at the “ ngertip, 
rather than hand postures applicable to sporting equip-
ment.  � e research also suggests that there may or may 
not be perception di� erences in various groups of people.  
�  erefore, there exists a need to determine an optimal 
vibration frequency for di� erent groups of people, sepa-
rated by age and gender. � is optimal vibration frequency 
will be the frequency at which the subject can detect the 
smallest change in amplitude of vibrations while gripping 
a handle. A device needs to be designed that is capable 
of delivering vibrations at variable frequencies and ampli-
tudes through a handle to the hands of human subjects. 
�  e size of this device needs to be designed with porta-
bility in mind, so it may move from one testing location 
to another. To determine the optimal vibration frequency, 
experimental procedures need to be formulated and test-
ed. �  e procedures must produce unbiased results, and 
provide the maximum safety to the subjects. If an optimal 
frequency is found to exist, it will have future applications 
in the design of sporting equipment.  

Title:  Applications of nanotechnology for the detection 
of cancer.
Students: Alvin Colón, Moises Lopez
Sponsor: Dr. Ali Mansoori, Department of Bioengineer-
ing and Chemical Engineering

Cancer is the second leading cause of death in the United 
States killing about 200,000 people annually.  Until re-
cently, before physicians had means of treatment, having 
cancer almost certainly meant death from the disease.  
Since then, it has been found that earlier diagnosis im-
proves the treatability of the disease, thereby dramatically 
increasing the chances of survival.  In addition, earlier di-
agnosis could reduce the number of standard chemother-
apy and radiation therapy sessions required by a patient 
resulting in: lower hospital bills, lower insurance premi-
ums, greater health care a� ordability, greater health care 
access, and an overall higher standard of living and life 
expectancy.  � is project seeks ways to a diagnosis and 

make testing for cancer, a routine parts of medical care 
so as to catch cancer in the earlier developing stages.  � e 
detection of cancer biomarker•s is the basis for provid-
ing this aid in earlier diagnosis.  Solutions incorporating 
nanotechnology, material structures rivaling biomarkers 
in size, are explored in hopes of designing detectors ca-
pable of monitoring the presence of cancer biomarkers, 
molecules which if present at all or at inordinate concen-
trations indicate the presence of cancer.  An inexpensive 
device capable of screening a small amount of bodily ” uid 
for various markers with good speci“ city, selectivity, and 
accuracy in little time is the ultimate goal of this project.  
More immediate goals include identifying an appropriate 
means of detection for a device to use, and identifying an 
appropriate means of modeling such a device.

Title:  Early Detection of the Alzherimer•s Disease
Students: Benjamin Bick, Jason Ip, � eresa Lo, Lucy Tre-
vino
Sponsor: Dr. Ali Mansoori, Department of Bioengineer-
ing and Chemical Engineering

Alzheimer•s disease (AD) is a neurodegenerative disor-
der characterized by irreversible and progressive loss of 
memory. It is a condition where nerve cells in the brain 
are lost, preventing the proper transmission of brain sig-
nals and thus causing dementia and other neurological 
disorders. Although there is no known cure for AD at this 
time, there are medicines that can slow the progress of 
AD. �  e best treatment method shall therefore incorpo-
rate the detection of early onset of AD. Currently, the only 
method that can con“ rm the presence of AD up to 100 
percent accuracy is a post-mortem histological examina-
tion. Other detection methods done pre-mortem are un-
reliable and inconclusive, and they are not capable of de-
tecting the early onset of AD. Most of these methods also 
require the cerebral spinal ” uid to be extracted through 
a lumbar puncture, an invasive procedure that can o� set 
serious complications in addition to being highly expen-
sive. Hence, a need exists for a non-invasive and cost-ef-
“ cient method of accurately detecting the early onset of 
AD, possibly via detection of biomarkers that are present 
at the early stages of AD. By selecting a suitable biomarker 
and incorporating nanotechnology, we would like to de-
sign a sensitive, non-invasive, cost-e�  cient, and conclu-
sive method that can detect the early onset of AD.
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•Science without religion is lame, religion without science is 
blind.Ž Although only an opinion, Albert Einstein was cor-
rect in his statement that the two subjects 
share a close relationship. Dif-
ferent scholars will attest to 
di� erent historical timelines, 
some believe religion came 
before science, and others 
claim the opposite. Science 
is the objective approach 
to explaining how and 
what causes the world 
to function, and try-
ing to explain why 
things are the way 
they are through a 
series of measure-
ments, descriptions 
and observations of the world 
around us. Religion subjectively approached 
how we explain why things happened to us, by “ nding the 
•howŽ and •whatŽ through a combination of authorities, 
individual notions, and beliefs. However, both areas try 
to explain the universe and our relation to it, and though 
they have clashed through the years, they share a deep re-
lationship. Einstein continued his thoughts by stating, •All 
religions, arts and sciences are branches of the same tree. 
All these aspirations are directed toward ennobling man•s 
life, lifting it from the sphere of mere physical existence and 
leading the individual towards freedom.Ž  Indeed, science 
and religion are both conduits to a better understanding of 
the world around us. 

Although science and religion at the core are both function-
ally similar, their relationship is rather strained. � is how-
ever, was not always the case. � roughout human history, 
the observational human has tried to “ nd explanations for 
what he/she has seen. Science was present in many cultures, 
noticeably Greek culture, with new explanations of the solar 
system by Aristotle, and creation of a rational holistic medi-
cal system by Hippocrates. Religion also was persistent, with 
alternative explanations, or support of scienti“ c principles 
found during this period. Behind scienti“ c principle, many 
of the natural observations were attached to deeply complex 
religious ideals and values. Aristotle•s cosmic view was sci-
enti“ c in nature, he observed planets and the sun moving 
around the earth, thus reasoning that the earth was central, 
and the planets moved around. � e Catholic Church adopted 
this viewpoint for years. � ey added deeply religious mean-
ing by attributing God•s heavenly world to space. In other 

civilizations, such as Egypt, science rarely met religion, both 
concepts grew to a substantial level but diverged quickly. In 
time, scienti“ c inquiries would also be made in Asia, with 

many mathematical concepts rising 
quickly.

As the world entered 
the Dark Ages, religion 

became a stron-
ger force, while 
scienti“ c prin-
ciples, beyond 
regular observa-

tion were forgotten 
in many places. How-
ever, many aspects of 
scienti“ c thought are 
directly indebted to the 

religious orders within 
Europe. While much of Europe was 

reeling from disease and violence, the churches became 
an institution for education. Healthcare was widely 

done in religious institutions, a well-known example being 
the leper colonies and makeshift hospices during the eras 
of the black plague. � is caring atmosphere made religion a 
large aspect of scienti“ c thought. It is when they rejected sci-
enti“ c thought, that there was controversy, especially when 
alternative superstitious cures were still used. Yet, as in the 
case of Arnau, a physician in 1300 A.D, scienti“ c rationale 
was used to further religious and philosophical understand-
ing and ideas. His understanding of anatomy and medical 
input was vastly signi“ cant in changing religious spiritual 
manner because education and shared language allowed sci-
entists to discuss philosophy with priests.  Regardless of sci-
ence in religion, it was aspects such as Christian love, which 
prompted the medical profession to create a better bedside 
manner, not scienti“ c observations [1]. Religion was the 
dominant force over the majority of scienti“ c inquiries at 
the time, though it did not mean they were a fused subject. 
In many phenomena, the church supported the study of an-
cient scienti“ c principles, but always added additional religi-
osity.  However, there were now more cases where scienti“ c 
observation con” icted with absolute religious thought, such 
as Copernicus and Galileo. It was not only Catholicism that 
took this stand, scienti“ c observation was also made subser-
vient in other religions such as Islam, and superstition great-
ly increased within Hinduism. Unfortunately, the inability 
of many religious institutions to admit fallibility meant the 
sacri“ ce of science and retention of dogma [2]. 

Even with the great retention of religious thought, science 

Science and Religion: The Relationship of Yesterday and Today
by Nishit J. Shah

Illustration by Robin Zhou
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was not sti” ed for very long as can be seen during the renais-
sance and enlightenment when the relation to religion was 
stronger than ever. Although scientists were clearly moving 
towards more natural and rational explanations, God was 
still attributed for his role within such ideas. When early sci-
entists of the enlightenment spoke of laws and forces, they 
spoke of divine intervention. A •law of natureŽ was not a 
metaphor, it was widely believed that these were the laws 
that God put down on Earth. Newton speci“ cally thought 
of gravity as a •ForceŽ attributed to the divine. Boyle, well 
known for his Gas Law, agreed with Arnau, seeing himself 
as the equivalent of a priest within a temple of nature [2]. 
�  e viewpoint at that time, which is shared by many still to-
day, was the presupposition of God within natural sciences. 
�  erefore, the values of science dictated that God was re-
sponsible for the creation of the mechanisms that were part 
of natural law. � e majority of scientists throughout the 
1600s and 1700s shared this viewpoint of a mutual existence 
of religion and science. � ose that did not were present in 
greater numbers as the 18th century ended and the 19th 
century began.

So the question is, if religion and science were connected 
during the enlightenment, how did they become separated 
as time went on? It began to separate in spite of people like 
Newton and Boyle. Francis Bacon and others rede“ ned sci-
ence, by looking at direct causes and observable e� ects, 
instead of trying to “ nd the •ultimate causeŽ, which usu-
ally unattainable, was then attributed to religion. By slowly 
changing science to ignore this link, religion no longer had 
the same connection to scienti“ c study. Scientists, such as 
Bacon, began looking solely at how and what happened in 
an observation, not trying to “ gure out metaphysical aspects 
behind such causes [2]. When explaining the orbits of the 
planets, Newton described the arrangement as an aestheti-
cally pleasing decision of the divine. Bacon, with a new em-
pirical scienti“ c view, was one of the “ rst to stop ascribing 
science to an ultimately divine act [3]. Continuance into the 
1800s began to change scienti“ c thoughts, fewer diseases 
were blamed on divine act, and contradictions to religious 
sources became much more evident.  Science had become 
a practical tool used for “ guring out problems. Science did 
not however see itself against religion or god, simply against 
ignorant and obsolete explanations proposed by certain reli-
gious authorities. With continuing scienti“ c advancements, 
the community found itself further distanced from philo-
sophical viewpoints and more towards mechanistic reason 
and empiricism.

Today, science is not discussed, but instead empirical obser-
vations are recorded and transformed into theory. � e lack 
of philosophical whys has led science to look at the direct 
causes, instead of trying to “ nd an ultimate cause. Today 

many scientists doubt ultimate causes citing that the direct 
reasons are what science studies. A direct reason today in-
volves theory or law dictating that objects fall due to gravity. 
In the days of Aristotle, people asked why this force pulled 
down objects, he said so they could return to the earth, 
which was their origin. � is response was not tested, simply 
discussed [1]. Accepting that gravity was the force behind 
things falling, that it was a force found through tests, is the 
empiricism Bacon began. Today, science and religion have 
split, and they meet in relatively few spheres. However, the 
natural sciences of today, chemistry, physics and especially 
biology, are still discussed on moral implications and ethi-
cal grounds. One such example is the ethical debate con-
cerning stem cell research. Science also has proceeded into 
religious doctrine by contradicting large parts of religious 
chronicles.  Religion has a large role in this process and thus 
a relationship in that form does exist. Science today also dic-
tates many religious worshippers and has changed religion 
thoroughly. Today people realize that certain aspects of re-
ligion are fallible or rewritable especially with new scienti“ c 
understanding changing and evolving older thoughts and 
stories. It is true that religion and science have not recon-
ciled all of these points yet. Even so, science has become an 
increasingly dominant way to de“ ne the world around us, 
and accepted. Only 82 years ago, people were incredibly dis-
traught by the Scopes Monkey Trial, but today many people 
ascribe to some form of the theory of evolution and it is now 
the principal way we teach our origins. It can be argued that 
science has changed our viewpoint dramatically in the last 
100 years; we know our evolutionary history and how old 
the world is.  However, this may only play into new religious 
thought, religion and science do have a •very much aliveŽ 
relationship, even today [3]. 
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Many of us have visited doctors several times in our lives 
but still might not know that the doctor could be either of 
two di� erent types of doctors.  � e majority of doctors that 
people have come to associate with are Medical Doctors 
(M.D.).  However, few have heard of another type of doctor 
called Osteopathic Doctor (D.O.).  � e di� erence between 
the two types is their philosophies.  Allopathic doctors tend 
to look at the di� erent parts of the body separately and are 
more open to prescribing drugs and surgery.  However, an 
Osteopathic Doctor sees the body as connected together 
and focuses on preventive medicine so they believe the body 
has the power to heal and rely less on drugs and surgery.  
D.O.s will typically look at how they are able to treat one•s 
entire body rather than focus on the particular area where 
the health issue is located.  � e body is a unit and it should 
only be reasonable to see how one part of the body a� ects 
another.  � erefore, I “ nd that the osteopathic philosophy is 
important to medicine because by treating the entire body 
a physician does not isolate one region from another.  By 
thinking this way, a physician also does not neglect the in-
terrelationships between di� erent parts of the body creat-
ing a debatable issue between the philosophies of M.D.•s and 
D.O•s. 

�  ere are many reasons for the inequality people feel to-
wards osteopathic medicine.  One of the reasons for the bi-
ased towards allopathic medicine is that some people have 
become accustomed to the degree •M.D.Ž so they do not 
always associate D.O.•s as physicians.  Another typical ste-
reotype is that D.O.•s are less equivalent to an M.D. because 
the standards of getting into an osteopathic school are less 
competitive than the standards for allopathic schools.  � e 
average MCAT score of medical students accepted in the 
U.S. is 29.7 with a GPA of 3.55.  On the contrary, osteopathic 
students average a 25.5 with a 3.45 GPA [1].  Osteopathic 
schools tend to look beyond the grades when deciding what 
students they will accept.  � ey like to look more into an ap-
plicant•s personal characteristics and motives along with test 
scores.  I feel that this mindset of thinking is one that needs 
to be of higher importance in the allopathic medical schools• 
admissions process as well.  I•m sure that many schools look 
at an individual•s extracurricular activities but the weight of 
their acceptance lies considerably on the individuals• aca-
demic achievements.  While grades and tests are important 
factors to consider, osteopathic schools focus more on their 
applicants as a whole person instead of prioritizing academ-
ics.  Osteopathic schools like to see a well rounded student 
with extracurricular activities that relate to helping others 
and personal motivations more than just academic merit.  
In my opinion, this approach will produce more caring and 

unsel“ sh doctors because it shows how dedicated students 
are to the medical “ eld before medical schools.  By placing 
less emphasis on grades, osteopathic schools accept non-
traditional students from various backgrounds and careers, 
which could be a reason that their average acceptance age is 
twenty six [2].  In the United States, the D.O. degree is con-
sidered equivalent to an M.D. degree, but many osteopathic 
physicians have found their degree is much less universally 
accepted than the M.D. degree.  [2]  Osteopathic physicians 
also account for only 5% of the number of physicians in the 
U.S.  Even then osteopathic schools have graduated a greater 
proportion of their students to be primary care physicians 
than specialty doctors [3].

Part of the reason is that historically, D.O.s have usually been 
primary care physicians.  With the growing shortages of 
physicians in the United States, Osteopathic Physicians have 
opened more slots and increased their accepted applicants 
over the years to help in reducing the shortages.  Accord-
ing to the American Association of Colleges of Osteopathic 
Medicine, there are currently 53,000 D.O.s in the U.S. in 
comparison to 744,000 M.D.s [4].  Currently there are 2,900 
D.O.s graduating annually and are expected to increase by 
2010 to 4,500.  Osteopathic schools have increased the num-
ber of graduates by seven times since 1968 while allopathic 
schools have not even doubled their number of graduates 
during the same course of time [4].  By graduating more 
students, osteopathic doctors will become a more familiar 
scene in hospitals and more widely accepted in hospitals as 
well.  �  us, in my opinion the inequities and biases that have 
been created in the past will become a thing of the past.

Allopathic and osteopathic physicians have their di� erences 
but they still follow the same rigorous path to becoming a 
physician.  � e schooling for both is just as hard and in the 
end they are both able to prescribe medications.  I feel that 
osteopathic physicians are just as important in the health-
care “ eld as allopathic, even though their philosophies and 
quali“ cations of acceptance might be di� erent.  � e reason 
being is  because they help in the growing shortages but also 
provide a di� erent perspective to treating patients.  While 
osteopathic schools are still easier to be accepted into, they 
are becoming more competitive so the margin between al-
lopathic and osteopathic might signi“ cantly decrease in the 
future.  �  ey are similar in their salaries as well except that 
allopathic doctors are more likely to become specialists in-
creasing their salaries signi“ cantly more.  � e two types of 
physicians will become more common among each other 
in hospitals but the struggles for osteopathic physicians to 
work alongside allopathic physicians infringes on their phi-
losophy of treating a patient.  � us, in the years to come, 
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the treatments of osteopathic physicians working along side 
allopathic physicians will generally seem very similar to one 
another.  I feel that the two types of physicians are both nec-
essary because of the widespread shortages across the Unit-
ed States but also because having two di� erent philosophies 
will in the end give health care professionals di� erent per-
spectives to give patients the best care possible./
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�  roughout history from the time of Hippocrates and his 
four humours to the nineteenth century germ theory by 
Louis Pasteur to the modern physician with his research 
laboratory, physicians and medical scientists have worked 
tirelessly to learn all there is to know about the human body 
and its a�  ictions [1]. As the knowledge of medicine grew so 
did the notion that this knowledge represented only the tip 
of the iceberg. � e realization that a plethora of knowledge 
about the medical “ eld was yet undiscovered propelled phy-
sicians and researchers to push the boundaries of scienti“ c 
thought. With the addition of technological advances, the 
rate at which medical discoveries were made exploded and 
continued to grow exponentially in the face of technologi-
cal change. However, there came a time in medical history 
when physicians were faced with the idea that they were no 
longer able to keep up with the vast amounts of new medical 
knowledge encountered every year. � e reality of the situa-
tion ushered in the present era of specialization.

Physicians today are faced with a medical “ eld teeming with 
specialization and more recently, sub-specialization. � e 
general family physician has been replaced with the pedia-
trician, the cardiologist, and the cardiovascular surgeons, 
among others. Many medical students are now choosing 
to specialize instead of practice family medicine due to fac-
tors such as lifestyle and economic status [2]. Although the 
breakdown of large sectors of medicine into smaller sub-
“ elds seems understandable in regards to growing medical 
knowledge, many physicians are beginning to question the 
bene“ ts of this change. Analysis of the factors that make 
specialization both bene“ cial and a disadvantage shows that 
the general idea of specialization is bene“ cial to all but the 
actual practice is in need of drastic improvement. Bridging 
the expanding gap between the general and specialized prac-
tice of medicine will allow physicians to continue to thrive in 
the face of a changing medical “ eld.

Although specialization began as a means of incorporating 
vast amounts of knowledge into the medical “ eld, its place in 
today•s society has been molded by many other factors. Spe-
cialization allows physicians to focus their attentions on one 
particular aspect of the medical “ eld and thereby become 
a master in that area. Once the patient has been diagnosed 
with, for example, coronary artery disease, the general prac-
titioner then refers the patient to a cardiologist for further 
treatment. �  is arrangement allows the general practitioner 
to use a breath of knowledge about the body as a whole while 

Specialization in Medical Practice: 
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the cardiologist can excel in his area of expertise through 
treatment of the patient•s particular disease. � e notion that 
a specialist is better equipped to deal with particular ail-
ments than a general practitioner can be seen in the case 
of certain debilitating diseases such as multiple sclerosis for 
which there is a •MS [multiple sclerosis] doctorŽ [3]. Such 
doctors say that their specialty allows them •to stay on top of 
a very complex, chronic disease and provide comprehensive 
care. To many of my patients, I am the “ rst person they call 
with ANY problem. �  e •primary care doctors• frequently 
know little if anything about MS, as they need to deal with 
hundreds of problems, and usually have little if any neurol-
ogy training. For the patient, this gives them a doctor, really 
a team of professionals, who understand their complex dis-
ease and can help them with itŽ [3]. � e use of specialization 
to enhance patient treatment is one way in which specializa-
tion is bene“ cial for both patients and physicians. 

A major bene“ t of specialization is the resulting better pa-
tient outcome, which shows that at its core the idea is ad-
vantageous to the medical profession. However, the current 
practice of specialization and its e� ects on medical practice 
has led to an imbalance in the “ eld. �  e number of medical 
graduates who have entered family practice has diminished 
greatly over the last several years. According to the Ameri-
can Academy of Family Physicians (AAFP) “ gures, while the 
number of students in subspecialty programs has increased, 
the •1,132 U.S. medical school graduates who matriculated 
to family medicine in 2006 represent a 25 percent decline 
from 2001Ž [2]. � e growing imbalance between family prac-
tice and specialized “ elds can be attributes to many factors 
some of which include economic status. � e cost of medical 
school has increased over 300% for public schools in the last 
twenty years, resulting in medical students graduating with 
larger loans every year [2].  When faced with the decision of 
medical careers, many students look to higher paying spe-
cialty positions to pay o�  their debts. � e driving force for 
career choices among medical graduates has thus become 
economic status instead of personal preference. � e declin-
ing importance given to family practice also leads to imbal-
ance in the medical profession. � e structural and economic 
status of primary care indicates that the “ eld is not seen as 
valuable by other physicians and the society [3]. Students 
who have noticed this disparity thus become more inter-
ested in “ elds that command more respect as seen by less 
calls and greater paychecks [3]. � e decreasing economic 
support and lack of importance given to family practitioners 
has resulted in an imbalance between general and special-
ized areas of medicine.

Specialization has become a fundamental aspect of medical 
practice in today•s society. With expanses in specialization, 
the task of using this change to invoke overall bene“ t falls to 

physicians. � e use of specialization to digest and incorpo-
rate growing medical knowledge shows that this technique 
has much to o� er the medical profession. � e old cliché 
•practice makes perfectŽ plays an undeniable role in improv-
ing treatment procedures. � e ability to focus their atten-
tion on certain techniques or treatments allows physicians 
to not only practice the area of medicine they most enjoy but 
it more importantly results in mastery of that technique and 
better patient outcomes. Although the idea of specialization 
has revolutionized medicine, its practice has led to economic 
imbalance and lack of recognition for general practitioners. 
If our society wants to continue using technology to enhance 
medical knowledge, it “ rst needs to improve its practice of 
specialization by removing the current imbalance. Accord-
ing to national research conducted by Health A� airs in 
spring of 2004 and international research by Star“ eld, •a 
health care system is only as good (in e�  ciency and quality) 
as its primary care infrastructureŽ [3]. Until society begins to 
place more value on primary care physicians, the divide be-
tween general practitioners and specialization will continue 
to grow and the full bene“ ts of a specialized medical “ eld 
will not be seen. 
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W. W. Norton & Company. New York. Copyright 2002. 
[2] Glazer, James M.D. •Specialization in Family Medicine Edu-
cation: Abandoning Our Generalist Roots.Ž American Academy 
of Family Physicians: Family Practice Management. Copyright 
2007. Last Visited: March 27, 2007. http://www.aafp.org/fpm/
20070200/13spec.html
[3] •Whose needs are served by specialization and subspecial-
ization?Ž American Medical Association General Medical Edu-
cation E-letter. Last Updated: December 1, 2005. Last Visited: 
March 27, 2007. http://www.ama-assn.org/ama/pub/catego-
ry/15778.html

Farah Shareef is a second year bioengineering student aspiring 
to become a research-oriented physician.
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   To�1this�1year’s�1May�12007�1graduating �1seniors! 

Theresa Lo 
Shripaad Shukla 
 
 
 
 
 

 
The Spring 2007 JPHAS Staff would like you to be a part of their team!  We want 
JPHAS to continue strongly into the next academic year and for many years to come! 
 
Staff openings include positions for writer, editor, photographer, and hand artists. 
 
To get involved and for more information regarding our application, submission details, 
and to view our previous issues and timeline, please visit our website at: 
http://www2.uic.edu/orgs/jphas/ 

�x Applications are only necessary for editor positions. 
 

* * *  Application deadline: Apr il 28th, 2007 * * * 
 
Please send all submissions, questions, & comments to jphas.journal@gmail.com. 
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