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viii

“You have to know the past to understand the present.”—American
scientist Carl Sagan (1934–96)

T he history of medicine offers a fascinating lens through
whichto v ew uman n . Ma nta n ng goo ea t , overcom ngdisease, and
caring for wounds and broken bones was as impor-tant to primitive
people as it is to us today, and every civilizationparticipated in
efforts to keep its population healthy. As scientistscontinue to
study the past, they are nding more and more infor-mation about how
early civilizations coped with health problems,and they are gaining
greater understanding of how health practi-t oners n ear er t mes
ma e t e r scover es. T s n ormat oncontributes to our
understanding today of the science of medicineand healing.

In many ways, medicine is a very young science. Until the mid-9t
century, no one new o t e ex stence o germs, so as a resu t,

any solutions that healers might have tried could not address
theroot cause of many illnesses. Yet for several thousand years,
medi-c ne as een pract ce , o ten qu te success u y. W e progressin
any eld is never linear (very early, nothing was written down;

later, it may have been written down, but there was little
intra-community communication , readers will see that some
civiliza-t ons ma e great a vances n certa n ea t -re ate areas on
y tosee the knowledge forgotten or ignored after the civilization
faded.Two early examples of this are Hippocrates’ patient-centered
heal-ing philosophy and the amazing contributions of the Romans
topublic health through water-delivery and waste-removal
systems.

This knowledge was lost and had to be regained later.The six
volumes in the History of Medicine set are writtento stan a one, ut
com ne , t e set presents t e ent re sweepof the history of
medicine. It is written to put into perspective

PREFACE
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for high school students and the general public how and
whenvarious medical discoveries were made and how that
informationaffected health care of the time period. The set starts
with primi-tive humans and concludes with a nal volume that
presents read-ers with the very vital information they will need as
they mustanswer society’s questions of the future about everything
fromun erstan ng one’s persona r s o certa n seases to t e et csof
organ transplants and the increasingly complex questions
aboutpreservation of life.

Each volume is interdisciplinary, blending discussions of
the

story, o ogy, c em stry, me c ne an econom c ssues an pu - lic
policy that are associated with each topic. Early Civilizations,the
rst volume, presents new research about very old cultures

ecause mo ern tec no ogy as y e e new n ormat on on t estudy of
ancient civilizations. The healing practices of primitive

humans and of the ancient civilizations in India and China
areoutlined, and this volume describes the many contributions oft e
Gree s an Romans, nc u ng H ppocrates’ pat ent-centr capproach to
illness and how the Romans improved public health.

The Middle Ages addresses the religious inuence on the prac-tice
of medicine and the eventual growth of universities that pro-vided
a medical education. During the Middle Ages, sanitation

became a major issue, and necessity eventually drove
improve-ments to public health. Women also made contributions to
theme ca e ur ng t s t me. T e Mi e Ages escr es t emanner in which
medieval society coped with the Black Death bubonic plague and
leprosy, as illustrative of the medical think-ing of this era. The
volume concludes with information on thego en age o Is am c me c
ne, ur ng w c cons era e me caprogress was made.

The Scientic Revolution and Medicine describes how diseaseour s
e ecause o an ncrease n popu at on, an t e oo

describes the numerous discoveries that were an important
aspectof this time. The volume explains the progress made by
AndreasVesalius 1514–64 who transformed Western concepts of
thestructure of the human body; William Harvey 1578–1657 , who
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studied and wrote about the circulation of the human blood;
andAmbroise Paré (1510–90), who was a leader in surgery.
Syphiliswas a major scourge of this time, and the way that society
copedwith what seemed to be a new illness is explained. Not all
beliefsof this time were progressive, and the occult sciences of
astrologyand alchemy were an important inuence in medicine,
despitescientic advances.

Old World and New describes what was happening in the col-onies
as America was being settled and examines the illnessesthat beset
them and the way in which they were treated. How-

ever, before leaving the Old World, there are several
importantgures who will be introduced: Thomas Sydenham (1624–89)who
was known as the English Hippocrates, Herman Boerhaave(1668–1738)
who revitalized the teaching of clinical medicine, and

Johann Peter Frank (1745–1821) who was an early proponent ofthe
public health movement.

Medicine Becomes a Science begins during the era in
whichscientists discovered that bacteria was the cause of illness.
Until150 years ago, scientists had no idea why people became ill.
Thisvolume describes the evolution of “germ theory” and
describesadvances that followed quickly after bacteria was
identied,including vaccinations, antibiotics, and an understanding
of theimportance of cleanliness. Evidence-based medicine is
introducedas are medical discoveries from the battleeld.

Medicine Today examines the current state of medicine andreects
how DNA, genetic testing, nanotechnology, and stem cellresearch all
hold the promise of enormous developments withinthe course of the
next few years. It provides a framework for teach-ers and students
to understand better the news stories that aresure to be written on
these various topics: What are stem cells,and why is investigating
them so important to scientists? Andwhat is nanotechnology? Should
genetic testing be permitted?

Each of the issues discussed are placed in context of the
ethicalissues surrounding it.Each volume within the History of
Medicine set includes an

index, a chronology of notable events, a glossary of
signicant
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terms and concepts, a helpful list of Internet resources, and
anarray of historical and current print sources for further
research.Photographs, tables, and line art accompany the text.

I am a science and medical writer with the good fortune to
beassigned this set. For a number of years I have written books
incollaboration with physicians who wanted to share their medi-cal
knowledge with laypeople, and this has provided an excel-

lent background in understanding the science and medicine ofgood
health. In addition, I am a frequent guest at middle and
highschools and at public libraries addressing audiences on the
history

of U.S. presidential election days, and this regular experience
withstudents keeps me fresh when it comes to understanding how
bestto convey information to these audiences.

What is happening in the world of medicine and health
tech-nology today may affect the career choices of many, and it
willaffect the health care of all, so the topics are of vital
importance.In addition, the public health policies under
consideration (whatmedicines to develop, whether to permit stem
cell research, what

health records to put online, and how and when to use what
typesof technology, etc.) will have a big impact on all people in
thefuture. These subjects are in the news daily, and students who
canturn to authoritative science volumes on the topic will be
betterprepared to understand the story behind the news.
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T his book as well as the others in the set was made
possibleecause o t e gu ance, nsp rat on, an a v ce o ere ymany
generous individuals who have helped me better understandscience
and medicine and their histories. I would like to expressmy
heartfelt appreciation to Frank Darmstadt, whose vision andent us
ast c encouragement, pat ence, an support e pe s ape

the series and see it through to completion. Thank you, too, to
theFacts On File staff members who worked on this set.

The line art and the photographs for the entire set were
provided by two very helpful professionals—the artist Bobbi
McCutcheonprovided all the line art; she frequently reached out to
me from

her ofce in Juneau, Alaska, to offer very welcome advice
andsupport as we wor e t roug t e comp ex t es o t e ren er ngs.A
very warm thank you to Elizabeth Oakes for nding a wealthof
wonderful photographs that helped bring the information to

life. Carol Sailors got me off to a great start, and Carole
Johnsonept me sane y prov ng a e e p on t e ac matter o a t e

books. Agent Bob Diforio has remained steadfast in his
shepherd-ing of the work.

I a so want to ac now e ge t e won er u arc ve co ect onsthat
have provided information for the book. Without places like

the Sophia Smith Collection at the Smith College library,
rsthandaccounts of the Civil War battleeld treatment or reports
like Lil-

an G ret ’s on e p ng t e sa e a ter Wor War I wou be lost to
history.

ACKNOWLEDGMENTS


	
8/20/2019 Medicine today.pdf

14/177

x

“If I have seen further it is by standing on the shoulders
ofgiants.”

Isaac Newton, letter to Robert Hooke, February 5, 1675

Peop e ave manage ea t ssues s nce t e eg nn ng o t me,

and in the process they have unraveled a great deal of
informa-tion about anatomy, physiology, and mental health. Our
medicalprogress today must be attributed to the work previously
done byscientists and physicians who noted what worked and almost
asimportant what ideas failed to produce the results they hoped
for.Amazingly, it has only been in the last 160 years that
scientists

have known that bacteria and viruses germs cause illness, sothe
future of important discoveries in this eld is still very muchwide
open. Today’s young people are at the forefront of a eldwhere there
will be great progress in nding ways to keep people

ea t er an e p t em ve or a very ong t me.Today’s world of
medicine is lled with innite possibilities

as well as many moral quandaries that attend any type of
greatprogress. Laypeop e somet mes assume t at p ys c ans are u
yprepared to offer guidance on difcult medical issues, but
medi-cine is both a science and an art, and physicians are faced
withperplexing decisions almost every day as they try to navigate
the

est treatment or eac person’s con t on. Sc ent sts n t e a
ora-tory face difcult issues too. Just because it is possible to
harveststem cells does not mean they should be harvested; the same
issuearises with cloning. While one day nanotechnology might meana
little nanobot can be inserted into a blood vessel to clean out

an artery, there are some ethical and environmental issues
thatneed to be considered rst. Then there are the issues
surroundingpregnanc es an rt s—everyt ng rom rt contro to a
or-tions can be a hot button issue for some group of people or
another.

INTRODUCTION
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Today birth defects can be diagnosed while a baby is still in
utero,putting parents in very fraught positions. These are difcult
andemotional issues with no easy answers, and everyone is
workingtoward guring out how to do what is right.

The Internet presents medicine with wonderful opportunitiesand
real risks. Easy access to personal health information onlinecan be
a tremendous benet for the sick person who arrives uncon-scious in
an emergency room, but this type of online access tomedical records
leads to privacy issues. There is always the threatthat the
information could be accessed by a current or future

employer who will determine that the person’s condition
makesthem risky to employ. Web surng by patients is also a
blessingand a curse. On one hand, physicians nd that patients are
muchmore knowledgeable because of the research they do on their
ownconditions, but patients lack the background to fully
understandthe range of possibilities and often become alarmed over
nothing.This creates new challenges for physicians.

Today’s scientists know denitively that some of the
illnessespeople suffer today are caused by the environment—mercury
in ourfood supply, asbestos contamination in buildings, and
industrialpollutants in our air that lead to illnesses ranging from
asthma to

lung cancer. As countries become more densely settled,
pollutionand access to freshwater becomes increasingly difcult.
Scientistsare also learning that a good number of our diseases
start out inthe animal population. The careful tracking of swine
(H1N1) andavian u—still primarily in the bird population—is an
excellentexample of both scientists’ concerns and the types of
measuresthat can be put in place to try to halt diseases before
they jumpspecies. Government leaders, scientists, and laypeople
alike worryabout what measures should be taken to protect
populations.

Medicine Today helps readers focus on ways to ask the
rightquestions about these and other issues. Chapter 1 sets the
scene for

the book by explaining the purpose of the Centers for Disease
Con-trol and Prevention and highlighting some medical advances
suchas organ transplants that are taken for granted but are
actuallyvery recent developments. Chapter 2 examines the link
between


	
8/20/2019 Medicine today.pdf

16/177

Introduction xv

health and the environment. Mercury exposure, lead levels,
asbes-tos, and radon are just a few of the pollutants to which
modernpeople are exposed, and readers will gain a better
understandingof whether regulation of these issues can be
effective. Chapter 3discusses conservation medicine. As man
increasingly encroacheson animal habitats, one of the results has
been an increase incross-species transmission of disease.
Physicians and veterinar-ians around the world are all taking
serious stock of what is hap-pening in order to reduce illness
among both humans and animals.Chapter 4 examines medical frontiers
of the future, addressing

stem cell research and both the controversy and the promise of
it.Also discussed are genetic medicine and nanotechnology.
Thesethree elds are exciting but they are not risk free.

Chapter 5 exposes the prickly subject of medical ethics. Howdo
medical professionals reconcile what they can do with whatthey
should do? A physician can resuscitate a 92-year-old withmajor
health problems, but most people believe that we need tothink about
these quality of life issues. Chapter 6 takes on thedifcult topic
of paying for health care. Anyone who has followedpolitics in the
last 20 years knows that countries need to comeup with solutions on
how to provide affordable health care forthe most people possible.
Chapter 7 discusses preventive medicalmeasures that are being
studied by physicians and public healthdepartments. Now people are
starting to realize encouragingpeople to lose weight and eat right
and nding ways to encourage

industry to keep the air clean are health issues. Chapter 8 is
aview of medicine of the future including telemedicine and
surgery

by remote control. The possibilities of the future are both
amaz-ing and enticing.

Medicine Today takes a fascinating look at the world of
medi-cine today with a focus on the possibilities of tomorrow. The
backmatter of the volume contains a chronology, a glossary, and
an

array of historical and current sources for further research.
Thesesections should prove especially helpful for readers who need
addi-tional information on specic terms, topics, and developments
inmedical science.
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This book is a vital addition to literature on the history of
medi-cine because it puts into perspective the medical discoveries
ofthe period and provides readers with a better understanding ofthe
current state of medicine. Young people of today will experi-ence a
world of medicine that is going to keep evolving, and theprimary
purpose of this volume will be to provide them with the

ac groun necessary to eep as ng t e r g t quest ons a outmedical
decisions of the future.


	
8/20/2019 Medicine today.pdf

18/177

1

Recently Crossed MedicalFrontiers

To ant c pate t e uture, a soc ety must un erstan t e
recentpast. Today, newspaper stories, television reports, and
Web-

casts talk extensively about organ transplants, in vitro
fertilization,and amazing robotic types of surgery. These issues
are reportedas perfectly normal occurrences. To provide perspective
for thefuture, it is enlightening to realize how very recently some
of thesepossibilities have become a reality.

In a t on to a types o new sc ent c eve opments, an e e-ment
that distinguishes health care today from health care of ear-

lier centuries is that most countries have a nationally
organizedentity to oversee health issues that affect the citizens.
The empha-s s ranges rom gu e nes a out t e necessary vacc nes or
traveor for children to overseeing programs like Medicare and
Medic-aid. In the United States, the overall umbrella that
encompassesa ea t -re ate matters s t e Department o Hea t an
HumanServices (HHS). While the HHS has many tentacles, there
are

two parts of it that are most commonly in the public eye and
thischapter will explain the purpose of both of them—the Centersfor
Disease Control and Prevention CDC and the Ofce of theSurgeon
General (OSG).
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This chapter will offer two perspectives. It will introduce
theU.S. governmental mechanism that is intended to provide
over-sight over the health of its citizens, and it will describe
some of

the recent advances that have led to amazing changes in
medicine.There have been so many notable medical achievements in
recentyears that it is difcult to select just a few on which to
focus. How-ever, organ transplants, in vitro fertilization, which
was highly

CDC headquarters in Atlanta (Centers for Disease Control and
Prevention)
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controversial only 40 years ago, and some of the new types
ofrobotic surgery are certainly worthy of special note.

THE CENTERS FOR DISEASE CONTROL AND PREVENTION

A farsighted physician Dr. Joseph W. Mountin (1891–1952)founded
the entity now known as the Centers for Disease Con-trol and
Prevention in 1946. The idea for the center grew fromthe existence
of a bureau that primarily focused on controllingmalaria outbreaks
in the southern United States during World

War II. Malaria was endemic to the southeastern United
States,and during the 1940s when troops were arriving at military
basesin the area to prepare for departure for Europe, the
governmentformed a health bureau based in Atlanta, Georgia, to try
to con-trol the outbreaks of malaria affecting the men. At that
time, thefocus of the program was preventive and primarily involved
theuse of DDT, which over time successfully eliminated both
malariaand typhus in the United States. Mountin wanted to expand
the

bureau so that it could operate on a national level and offer
aid toany state facing any health crisis. Mountin’s plans and
vision forthis bureau, which was to evolve into the CDC, is why
this govern-ment entity is based in Atlanta.

The study of disease, known as epidemiology, was a small
spe-cialty in the mid-20th century, but Mountin intended to create
aworld-class center for epidemiology. In 1949, he hired Dr.
Alexan-der Langmuir (1910–93) to head the organization. As
Langmuirsettled into his job, one issue he noted was that the
governmentcould reduce spending on malaria prevention; the disease
hadall but disappeared in the United States. By 1951, what was
thencalled the Communicable Disease Center began to shift
emphasisfrom an active role in eradication to disease
surveillance.

In the mid-1950s, the following three events solidied the

CDC’s importance to U.S. citizens:

The CDC saved the polio program. In 1955, the clinicalt rials of
Jonas Salk’s (1914–95) polio vaccine had been

1.
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completed, and there was great public relief that thisterrible
epidemic might end. A nationwide vaccinationprogram began, but soon
children who had just receivedthe newly approved vaccine became
ill. The government

halted the vaccination program, fearing that more chil-dren
would become sick, and the CDC was called in toinvestigate. They
traced the polio outbreak to one par-ticular laboratory where the
vaccine had become con-taminated. With that discovery and the
elimination ofthe problem, the inoculation program was resumed,

thereby bringing to an end the polio epidemic in theUnited
States.The CDC began training disease investigators and estab-

lishing surveillance programs that are still vital today.2.

A photograph taken during a Hurricane Katrina planning meeting
at theCDC in the Director’s Emergency Operations Center (DEOC),
August29, 2005. The CDC’s response to the disaster left by
Hurricane Katrinainvolved working to support the affected states’
public health response,under the leadership of the Federal
Emergency Management Agency(FEMA). (CDC)
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Langmuir began training groups of physicians who cameto Atlanta
to become disease detectives—a function stillperformed by the CDC.
(See the sidebar “How the CDCIdenties an Illness” on page 7.) Among
the surveillanceprograms they established was a continuous one for
track-ing inuenza epidemics. Scientists began to see that thedata
they gathered could be predictive: By studying whatviruses were
oating around, they were able to predictthe strains that they
expected would predominate thefollowing winter and in doing so
prepare an appropriate

vaccine. While the state of surveillance and prediction isquite
good, it is not perfect. Most of the time the CDC doesa relatively
accurate assessment of what is anticipated,and each year the
vaccine is modied to protect againstthe strain of u that is
expected to spread that year.The CDC aided in the worldwide
eradication of small-pox. The CDC also played a key role in the
eradicationof smallpox, one of the most notable achievements
inpublic health. The CDC created and introduced to theWorld Health
Organization a new way to vaccinate morepeople more quickly, and it
has paid off. The last case ofsmallpox in the United States was in
1949 and the lastnaturally occurring case in the world was in
Somalia in1977, according to CDC statistics.

As medical professionals around the world have come to relymore
heavily on this government entity, the CDC continues to

become involved in more health issues worldwide.

Not a Perfect Record

Not everything at the CDC has gone perfectly. The CDC
inheritedthe Tuskegee Syphilis Study in the 1970s and did nothing
to bring

that program to an end. A cure for syphilis had been found in
the1940s, so to maintain an ongoing study that involved not
treatingmen with syphilis was mystifying and immoral. (See chapter
5.)In addition, the CDC predicted a huge outbreak of swine u in

3.
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1976 and encouraged everyone to be vaccinated.
Unfortunately,some people who received the vaccine developed a
chronic illnessknown as Guillain-Barré syndrome. The CDC halted the
vacci-nation program, and as it happened a different version of the
uappeared that winter—a swine u pandemic did not occur. Thegrowing
concern in 2009 over whether or not the current H1N1(swine) u
outbreak is going to become more virulent is compli-cated by what
happened with the vaccination in 1976.

Today, the CDC also includes two particularly signicant
ser-vices—public education and worldwide disease
surveillance—that

were both outgrowths of programs that originated in
separateWashington-based ofces.

The public education role now lled by the CDC grew out ofa
program focused on venereal disease. When this Washingtonprogram
was folded into the Atlanta ofces, the CDC took on aspecialty for
which it is still known today: public education. Thevenereal
disease program had featured employees who served aspublic health
advisers, most of whom were not doctors but weretrained to
communicate health information. They became a main-stay of the ght
against venereal disease by teaching people toguard against
sexually transmitted illnesses. This role of educat-ing the public
on everything from healthy eating to the dangersof high blood
pressure is a very important one played by the CDCtoday.

The worldwide disease surveillance program grew out of aForeign
Quarantine Service that was important in the early 20thcentury; the
best way to guard against disease transmission atthat time was to
try to quarantine people before permitting themto enter the country
in case they were ill. Today, this program hasevolved to focus on
overseas disease surveillance so that Ameri-cans will be aware of
what illnesses may be traveling the globe.

In the 1970s, administrators wanted to address the expanded

role of the CDC, and so they implemented a name change. At
rst,they referred to it as the Centers for Disease Control, then
in1992 the words and Prevention were added, though it is still
oftenreferred to as the CDC.
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HOW THE CDC IDENTIFIES AN ILLNESS

In 1993, several perfectly healthy young people, notableathletes
(distance runners), who lived in the Southwest onIndian
reservations died quickly and unexpectedly. The dis-ease was
particularly virulent (those who became sick diedof respiratory
distress within 24 hours) and puzzling, so theCDC was quickly
summoned to learn what they could and tokeep it from spreading.

When the CDC representatives arrived on site, they knewthey
needed local input about what people were eating anddoing
differently that might have led to an outbreak in suchhealthy
people of what was a terrifying disease. Becausethe deaths were on
Indian reservations, the local peoplesent the CDC investigators to
talk to the medicine men. Themedicine men reported what they knew
from their forefa-thers; this type of disease had occurred in their
people threetimes in the last 100 years. The illness always
occurred dur-ing years when there was an exceptional pine nut
harvest.They also told the investigators that the bountiful supply
ofnuts was always accompanied by an exploding mouse pop-ulation,
which they then had to deal with. Each time theseelements were
present, there was also a bad type of humansickness.

At the same time, the investigators had sent tissue sam-ples to
a government laboratory where the disease was iden-ti ed as a
hantavirus, an acute illness that causes breathingdif culties and
eventual kidney failure. Investigators knewthat mice were the
vector spreading the disease. The diseasewas originally identi ed
during the Korean War when thou-sands of United Nations soldiers
developed fever, headache,

hemorrhage, and sudden kidney failure due to the exposureto eld
mice in Korea.(continues)
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For the last 30 years, the CDC has focused on applying scien-tic
methods to the understanding of the spread of all types ofdisease.
They focus not just on infectious illnesses, as they did atthe
beginning, but also on smoking, cancer, and the health effectsof
such things as hormone replacement therapy (HRT).

As early as 1950, government leaders were concerned about
biological warfare. When the Korean War began in 1950, the CDC

decided it needed an Epidemic Intelligence Service (EIS).
Today,EIS is increasingly involved in how the government can
effectivelyconduct bioterrorism surveillance.

The CDC is under the purview of the Department of Healthand
Human Services. The head of HHS is part of the presidential

Hantavirus has now been identi ed in 25 states from NewMexico to
Pennsylvania. It is one of the few viruses that canbe transferred
from rodents to humans through tiny dropletsof urine or bits of
freshly shed feces or in the dust and dirtthat gets stirred up and
then inhaled. It can also be transmit-ted from human to human.

The CDC has also provided the primary legwork in identi-fying
the causes of two other particularly troubling illnessesof the
1970s and 1980s: Legionnaires’ disease (a type of acutepneumonia
that rst occurred at an American Legion con-vention in Philadelphia
in 1976) and toxic-shock syndrome(a rapidly developing, sometimes
fatal disease that wasidenti ed in women using high-absorbency
tampons duringmenstruation).

In the 1980s, the CDC also eventually unraveled informa-tion
about immune de ciency disease, now identi ed asacquired immunode
ciency syndrome (AIDS). A signi cantportion of the CDC budget is
still devoted to further under-standing this disease.

(continued)
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The workplace is one of the primary places where people are
exposed toenvironmental and other health hazards.

cabinet, and this governmental agency oversees food and
drugsafety, Medicare and Medicaid (see chapter 6), disease
prevention,

health information technology, nancial assistance for
low-incomefamilies to get health care, substance abuse and
treatment, preven-tion of child abuse, domestic violence, and
medical preparednessfor natural disaster types of emergency and
terrorism.

The U.S. surgeon general is also part of HHS, appointed by
thepresident and conrmed by the Senate. While the job involvesthe
supervision of a 6,000-person department that focuses onpublic
health issues, most Americans see the surgeon general in

his or her role as chief spokesperson on disease prevention
orknowledgeable information on a particular outbreak anywherein the
world.

Another important aspect of government safety and
healthmonitoring came about in 1970 when Congress passed the
Occu-pational Safety and Health Act, creating the Occupational
Safetyand Health Administration (OSHA), a government body thatis
actually under the purview of the U.S. Department of Laborand
provides an important view of work-related health and well-ness in
this country. Congress created it to establish and enforce
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workplace standards that help prevent work-related injuries,
ill-nesses, and deaths.

The act that created OSHA also created the National Insti-tute
for Occupational Safety and Health (NIOSH), a researchagency
focusing on occupational health and safety. This agencyis under the
CDC. As dened by the CDC, NIOSH was estab-

lished “to help assure safe and healthful working conditions
forworking men and women by providing research,
information,education, and training in the eld of occupational
safety and

health.” NIOSH conducts all types of studies related to
on-the-

job accidents as well as the types of illnesses that seem to
prevailin certain industries. As a result of these ongoing and
continu-ous studies, the government receives accurate information
onwhich to make decisions regarding legislation concerning
theworkplace.

MEDICAL FRONTIERS RECENTLY CROSSED

Medical success in the 21st century falls into many categories.
Asmedical scientists have studied and perfected more and better
waysto perform surgery, one of the main areas of focus has been
cardiacsurgery. From triple bypass surgery (where arteries or veins
fromelsewhere in the body are grafted to bypass a blocked
coronaryartery to improve blood ow to the heart) to using stents
thatare surgically placed to hold open blocked arteries, the
changesin the eld have been vast. Pharmaceutical discoveries have
alsoimproved heart health; an increasing number of Americans arenow
on statins, drugs that help keep cholesterol levels low. It
isestimated that statins have reduced the risk of heart disease
by30 percent. Another heart advance has been technological.
Inven-tors have successfully created a very simple automated
externaldebrillator (AED). Many workplaces, airports, and train
sta-

tions now have these units on hand, saving countless lives.
Whileorgan transplants are discussed later in the chapter, it is
certainlynotable that heart transplants are performed more
successfullythan ever before.
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Specic illnesses have received a great deal of recent
medicalfocus. As mentioned earlier, smallpox has been totally
eradicated(the last case was 1977), and while AIDS still cannot be
cured,pharmaceutical cocktails are keeping patients alive and
provid-ing them with a better quality of life than before. Cancer
has asimilar story. While very few cancers can be cured through
earlydiagnosis, a growing number of cases can now be treated,
andpatients can expect a relatively comfortable quality of life. At
thesame time, the medical profession is nding more and better
waysto diagnose the various forms of cancer, and scientists are
devel-

oping more targeted treatments that not only improve health
butreduce side effects.

People are living longer lives, forcing medical science to
addressthe needs of the aging. The ability to replace joints that
wear outor are damaged is a medical art that has been perfected.
Many ofthose who live into their 70s and beyond are undergoing knee
and

hip replacement surgeries. These surgeries return the patients
tothe ability to move around without pain. In addition, scientists
areworking hard to create better hearing aids and attempting to
ndremedies for vision issues such as age-related macular
degenera-tion. These improvements will be vital as the population
ages.

In addition, those who work in mental health care have madegreat
strides in both diagnosis and medications. Psychiatrists now

have many more and better options for mental illness than
electro-shock therapy. Today, doctors have many choices of
psychotropic drugs that generally help how a patient feels or how
he or sheperceives the world.

Medical professionals have also encouraged greater
publicawareness of a multitude of issues that improve human
healthover time. With science behind them, the government and
vari-ous nonprot organizations have introduced helpful
educationalcampaigns. The dangers of smoking have nally been better
com-

municated to the public, and according to the American
CancerSociety, the male death rate from smoking has dropped by 16
per-cent from 1991 to 2004. (These statistics are in the 2008
report,so they are the latest available.) Women were slower to give
up
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the habit, so their statistical improvement is less dramatic.
Peoplenow understand the importance of protecting themselves
fromthe Sun. While diseases are still transmitted sexually, there
is

heightened awareness of the dangers posed by unprotected sex.
Aneducational emphasis on the dangers of head injuries has
resultedin laws in many states requiring the use of bike helmets
for chil-dren, and this has reduced the rate of serious brain
injury in bikeaccidents by 85 percent, according to the National
Highway SafetyAdministration. Obesity is a growing problem
(discussed in chap-ter 7) of the 21st century, and, if the public
continues to ignore

this, the rates of heart disease, diabetes, and many other
illnesseswill continue to increase.

TRANSPLANTS: A RECENT ACCOMPLISHMENT

The modern age of transplants began in the early 1900s, but at
rstthere were very few successes. In 1905, Eduard Zirm
(1863–1944),an Austrian physician, devised corneal transplants
using corneasfrom cadavers, in the rst successful transfer of an
actively func-tioning body part. Zirm’s success was with a farm
laborer whosesight had been destroyed by exposure to a chemical.
Zirm wasaware that an 11-year-old boy had just died after an
accident, so

he retrieved the boy’s corneas and transferred them to the
farm-worker. Zirm succeeded with only one of the two corneas
trans-planted, but the worker was able to see well enough to go
back towork doing light farm duties. The method he created at the
timeforms the basis of the procedure used today.

In the late 19th century, physicians began trying to
transplantskin. People were frequently hurt in re-related
accidents, andphysicians tried to replace badly burned skin with
patches fromcadavers. In 1901, Karl Landsteiner had discovered that
not all

blood is the same; that blood must be categorized by type, so
phy-

sicians worked to match blood types when grafting skin, but the
host body frequently rejected the tissue. Doctors noted that if
asecond skin graft from the same donor was attempted, that graftwas
rejected even more quickly. Based on this nding, physicians
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were beginning to understand that the patient’s body built up
animmunity if similar tissue had been previously introduced.

When Dr. Peter Medawar (1915–87) and Dr. Rupert Billing- ham
(1921–2002) experimented with animals and skin grafting,they
determined that if mice were inoculated at birth or even inutero,
they could acclimate foreign tissue, and could tolerate graft-ing
when they grew up. This provided proof that rejection of for-eign
organs could be overcome. Peter Medawar went on to win theNobel
Prize in physiology or medicine in 1960.

Kidney transplants were also explored. Because kidney diseaseis
common and because kidneys come in pairs, it was actually
theperfect organ on which to experiment. Kidneys can also
survivewell if kept cool until the organ can be put in place.
(Patients with

Though success at performing transplants did not really take off
until the1980s when antirejection medications improved, this
graphic displaysthe number and type of transplants that took place
in 2006 in the UnitedStates. The transplant procedure has greatly
increased in a relativelyshort period of time.
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kidney failure cannot control their bodily uids, and this
causesan imbalance, which can be deadly because the accumulation
ofwastes can lead to a coma.) In 1914, scientists created a way to
ridthe body of the waste products the urine is supposed to get rid
of,a process known as dialysis. Even today, dialysis is a lengthy
and

burdensome process, so the general hope was that dialysis could
be used to help a patient long enough until a kidney transplantwas
performed. However, in 1914 no successful human kidneytransplants
were happening.

Physicians experimented with animals to try to master the

process, and, although a few of the animals lived for a few
days,none were cured successfully. The rst human-to-human
kidneytransplant occurred in 1933 before the rejection issue had
beensolved. Then in 1947 a new challenge presented itself. A
youngwoman had a uterine infection that resulted in her going into
sep-tic shock, and, as a result, her kidneys shut down. For 10 days
sheremained alive in a hospital in the Boston area but did not
produceany urine. Finally, she was near death, so her doctor called
onDr. Charles Hufnagel, who had been experimenting with
kidneytransplants in animals. They planned to retrieve a kidney
froma patient who had died, but when the doctors asked the
hospitalfor the use of the operating room, the hospital expressed
its disap-proval of the procedure by turning them down. But
Hufnagel’steam had already obtained permission from the next of kin
for theuse of the dead patient’s kidney, so they used a procedure
roomto perform the surgery. The doctors were aware that the
kidneywould be rejected, but they hoped the transplanted kidney
would

buy them time. After the transplant, the woman awoke and beganto
build strength and do better as the new kidney began to
produceurine. A few days later, her body began to reject the new
kidney

but, amazingly, the process had jump-started her own system and
her own kidneys were working again.

In 1951, at the same Boston hospital, Peter Bent Brigham
Hos-pital, now the Brigham and Women’s Hospital, physicians started
having some success. One patient survived for ve weeks aftera
transplant, and later that year one fellow whose transplanted
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kidney was placed in a plastic bag with the hope that this
wouldprevent rejection was actually discharged and lived for six
months.(Scientists later analyzed this situation and determined
that theplastic bag had nothing to do with the success; the donor
andpatient had simply been a good match.) The pioneering surgeonwho
led the way on this was Dr. David Hume, who died in a planecrash in
1973 or would have shared in the Nobel Prize that wasgiven in 1990
for successful organ transplant.

This is an example of the latest type of device for organ
transport. It isdesigned to maintain human organs in a functioning
state outside thebody. Organs are kept in their physiological,
functioning state duringtransport to the recipient and until
implantation. (The Heart and DiabetesCenter North Rhine-Westphalia,
Bad Oeynhausen, Germany)
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In 1954, an interesting occasion presented itself. A patientwith
renal failure who had an identical twin was admitted toBrigham
Hospital. Doctors knew that twin-to-twin skin graftscould be done,
so they wondered about trying the kidney. If thischallenge were to
be undertaken, it would be the rst time a liv-ing person was asked
to be an organ donor—something that isalmost taken for granted now.
The physicians decided to assesstheir assumption that it would work
by rst performing a smallskin graft from twin to twin. Since that
was successful, theythen consulted the brothers about transplanting
a kidney and

both men agreed. In early kidney transplants, the surgeonstended
to place the transplanted kidney without removing theperson’s own
kidneys, and this is what they did with the patientknown as R. H.
The initial transplant went relatively well, butthe physicians
became concerned about R. H.’s blood pressure,and some other
aspects of his blood tests did not look good. Thedoctors decided to
see if removing R. H.’s own kidneys wouldsolve the problem.
Miraculously, it must have seemed, R. H.’scondition improved. He
married one of his nurses and lived foreight more years.

Physicians knew that in the long run they needed to nd away to
suppress the recipient’s immune response to reject the for-eign
organ if organ transplants were going to offer any
long-termsolutions. They tried everything from injections of graft
materialfrom the donor to full body radiation treatments, as well
as bonemarrow transplants. (This is now a treatment used for
cancer.)This experimentation began to show success when small and
care-fully regulated doses of radiation were used, and cortisone
wasprescribed if further are-ups occurred.

Over time, doctors became aware that there were differentaspects
of the blood that needed to be examined and matched inorder to
increase the odds of acceptance. Even then, drugs are

required, and today physicians have a number of
immunosuppres-sive drugs to keep the host body from rejecting the
organ.Liver transplantation is more difcult than kidney
transplants.

The rst successful one occurred in 1967,and two years later
10
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patients (out of 69 attempts worldwide) had successfully
receivedtransplanted livers. Heart transplants were pioneered by
Chris-tiaan Barnard in 1967. (See Medicine Becomes a Science, the
previ-ous volume in this series.)

Locating organs was a constant problem, and nally the
UnitedStates created a way to make it easier to nd and get organs.
In1968, the Uniform Anatomical Gift Act (UAGA) established auniform
donor card as a legal document for anyone 18 years ofage or older
to legally donate his or her organs upon death. In1984, the
National Organ Transplant Act (NOTA) established a

nationwide computer registry operated by the United Network
forOrgan Sharing (UNOS). It also authorized nancial support
fororgan procurement organizations (OPOs) and prohibits buying
orselling of organs in the United States.

THE FIRST TEST TUBE BABY

In early 2009, the world was shocked by the birth of octuplets
toNadya Suleman, an unemployed single mother. At rst, the
excite-ment swirled around whether so many babies could be born
safely(physicians actually thought there were only seven; number
eightwas a surprise), and then the focus shifted. The babies had
been

born via in vitro fertilization to a single woman with no
nancialresources who was then revealed to already have six
children. Theethics of the fertility specialist Dr. Michael Kamrava
were calledinto question. Professionals and the public wanted to
know whythis procedure was performed on a woman who was
unmarried,already had six children, and had no visible means of
support.As the story deepened, medical eyebrows were raised by
addi-tional information. Suleman said Kamrava implanted her withsix
embryos for each of her six pregnancies—an apparent violationof
national guidelines that specify no more than two embryos for

a healthy woman under 35. In her last pregnancy, two of the
sixembryos split to create eight babies.While national attention
continues to focus on this mother of

14, few remember how recently it was that the actual process
of
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implanting embryos was in itself highly controversial. The
rsttest tube baby, Louise Joy Brown, was born on July 25, 1978
aftergreat struggle. In the early 1970s, infertile couples had few
optionsother than adoption. Not much was known about helping
women

become pregnant.Finally, two British physicians had a
breakthrough. Robert

Edwards (1925– ) served in the British army and was 26 before he
applied to a graduate program in genetics at Edinburgh Univer-sity.
He became increasingly interested in the development of theembryo.
His initial studies involved working with mouse embryos.

He then went on to study immunology and fertility. In 1962,
heasked to experiment with human eggs. However, the director ofthe
agency where he was working told him not to pursue it—itwas wrong.
Edwards continued at Cambridge University, work-ing with the eggs
of cows, sheep, and monkeys, but he rarely hadaccess to human eggs.
In a case of what turned out to be beginner’s

luck, he managed to fertilize (with his own sperm) one human
egg, but it was not to be possible again for years.

In 1966, Edwards met Patrick Steptoe (1913–88) a gynecologistwho
worked in Oldham, England. Steptoe was a pioneer in his ownright
and had spent years creating a laparoscopic method for
doinggynecological surgery. Edwards explained to Steptoe his need
formature eggs from a woman’s ovary in order to continue his
experi-ments, and Steptoe was willing. The drive between Cambridge
andOldham was 165 miles, but Edwards repeatedly made the journeyfor
years, looking for an answer. By the end of 1968, Steptoe
andEdwards successfully fertilized some human eggs and
followedtheir development through several cell divisions. As word
of theirwork leaked out, they were chastised by the Catholic
Church. Thearchbishop of Liverpool declared that what they were
doing wasmorally wrong, and others wrote of the frightening specter
of howthis information might be used, worrying about selective
breeding,

eugenics, and cloning.Steptoe found ready volunteers among women
who had haddifculty conceiving, and the physicians turned their
attention tonding a way to encourage a woman’s eggs to mature so
that they
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were ready to be harvested.After the eggs were fertilizedin the
laboratory (the test tube)and reimplanted at the righttime. Their
rst attempt wasin 1970, but it was unsuccess-ful. The publicity
that followedthem continued to be negative.The British Medical
Council,whom they had approached

for funding, noted “seri-ous doubts about the ethicalaspects of
the proposed inves-tigations in humans.” WhenEdwards came to the
UnitedStates, he was denounced bya leading theologian. Despiteall
the negativity, the Oldham

health authority permittedthem to continue their work.Expenses
were covered out ofEdwards and Steptoe’s ownpockets since no one
was will-ing to fund them. Years went

by while they tried to create a system.Steptoe was older than
Edwards, and by 1977 he was ready to

retire. Failure loomed, and both men were exceedingly
disappointed.They decided to give it one last try, and as they
analyzed their pro-cedure they determined that perhaps the process
of encouraging awoman’s ovaries to produce multiple eggs was part
of the problem.They decided to see if a more natural approach would
work. Oneof Steptoe’s patients was Lesley Brown, a 29-year-old
woman who

desperately wanted children, and agreed to be a test case.
Steptoeremoved one single egg from Brown’s ovaries using
laparoscopy,and he used the husband’s sperm to fertilize it. Two
days later, theembryo was far enough along to be implanted in
Brown’s uterus.

With processes such as arti cialinsemination, the egg and
spermare joined in a test tube that is morelikely a petri dish.
This photographshows a scientist carefully adding tothe petri
dishes she is supervising inher laboratory. (Morphosys)
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The embryo was accepted by the uterus, and Brown was
pregnant!Though Brown had some minor problems with blood pressure
thatcaused some concern, a baby was delivered on July 25, 1978.
Pressinterest was high. Today the story has come full circle. The
babywho was born from this process, Louise Brown, conceived
natu-rally, and her baby was born in December 2006.

Medical science has come a long way since the late 1970s,
andsocial acceptance of in vitro fertilization has undergone a
bigchange. While the Catholic Church still takes a strong stand
againstit, more and more people are taking advantage of it. The
process

is still costly, emotionally draining, and risky. Today, about
onein three in vitro fertilizations results in a successful
pregnancy,and because the process is difcult and costly physicians
try to

heighten the odds by increasing the number of embryos
implanted.This has led to an increase in multiple births, which
lead to babies

being born prematurely at low birth weight or with heart and
lungdisorders, neurological problems, and developmental delays.

ADVANCES IN SURGERY

Robotic surgery (the use of robots to perform surgery) began in
the1980s. Because of the use of robotic arms that can move
carefullywithin the small spaces of the human body, minimally
invasivesurgery, remote surgery, and unmanned surgery have all
becomepossible. Major advantages of robotic surgery are precision,
min-iaturization, smaller incisions, decreased blood loss, less
pain, andquicker healing time.

Minimally invasive surgery. For the patient, the advan-tage is
that miniature hands can perform the work thatpreviously had to be
done by a human who almost cer-tainly had larger ngers and hands.
The less internal

disruption the better it is for the patient. Another ben-et is
that robots are not limited to two hands. One ofthe most frequently
used devices has four arms that aremanipulated by the surgeon: One
arm controls a camera

■
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that magnies the internal organs so the surgeon has aclear
picture of what is happening, and the other threearms are used for
the surgery itself.Remote surgery. In September 2001, Dr. Michel
Gagner,working from New York, used a robotic system to removethe
gall bladder of a woman in Strasbourg, France.Unmanned surgery. In
May 2006 the rst unmannedrobotic surgery took place. Unmanned
surgery is theterm used to describe a robot-guided process
(ratherthan human-directed). A good example of it would be the

threading of a catheter through a winding blood vessel orthe
precise placement of a needle where a very specictissue sample
needed to be removed.

Many general surgical procedures are now being
performedrobotically, for example, pancreatectomy or sectioning out
a pieceof a liver. Heart surgery is also being done robotically.
Because

■

■

Here, a surgeon is using controls to manipulate a robotic device
per-forming a surgery. The computer screen shows him what is
happening.(DaVinci, Inc.)
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the computer can provide a three-dimensional map of the heartand
vasculature, it permits the robot to work carefully. The use
ofrobots for minimally invasive gynecological surgery is also
usefulas it eliminates the need for large abdominal incisions.
Neurosur-gery, pediatric surgery, and surgery by urologists are a
few of theother areas that are embracing robotic forms of
surgery.

urt er m n atur zat on o ro ots s act ve y un erway. tHebrew
University in Jerusalem and the University of NebraskaMedical
Center, scientists, engineers, and surgeons have beenworking
collaboratively to create smaller and smaller robots that

w m n m ze pat ent scom ort.

CONCLUSION

The CDC performs a vital function for the United States,
withmany governmental departments to monitor disease trends,
con-duct testing, be on the lookout for bioterrorism, and serve as
parto a wor w e surve ance system. Parts o t e CDC an t eOfce of
Surgeon General are helpful in conveying informationto the public.
Job-related safety is also monitored and regulated byvar ous
governmenta ent t es.

Some of the procedures that are almost taken for granted
today,such as organ transplants, in vitro fertilization, and
various typesof advanced surgery are actually very recent
developments. No

ou t, t ere w e even more a vances go ng orwar .
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Most recommen at ons or goo ea t a ts ocus on ssuessuch as
exercise and healthy eating. While these practices

denitely contribute to better health, scientists are
drawingattention to the fact that 25 percent of all preventable
illnessesare caused by environmental factors. Proper management of
theenvironment could take the world a long way forward in
prevent-ing disease.

Peop e encounter amag ng env ronmenta pro ems n var ousways.
Both air and water pollution are major problems worldwide.According
to a World Health Organization WHO assessment,more than 2 million
premature deaths each year can be attributedto the effects of air
pollution both outdoor and indoor pollution .Air and water are only
part of the problem; a good percentage

begins with the way societies handle their garbage. For
example,t e pract ce o ump ng gar age n an s oes not get r o
t.Certain types of waste in landlls become carcinogenic
by-prod-

ucts that nd their way into the air and water.This chapter
highlights some of the environmental pollutionssues t at are a ect
ng uman ea t . One o t e most r g t-

ening situations has to do with mercury, a metallic element
that
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played a prominent part in medical treatments of the past.
Asbes-

tos, lead, radon, and electromagnetic elds are discussed, as are
the health issues that are predicted due to global warming.
Ironically,medical waste is an issue that has received too little
attention, andthis too will be discussed.

THE DANGERS OF MERCURY

Today, mercury is known as an environmental scourge, but
forcenturies it was considered an effective medicine. Both Andrew
Jackson and Abraham Lincoln took it regularly, and
explorersMeriwether Lewis and William Clark carefully packed it
into their

Industrial areas are not the only sources of metal and chemical
air and

water pollution. Metals and chemicals are released from all
types ofsources (trucks and cars on roadways are major sources of
heavy metals;coal plants release enormous amounts of mercury). The
pollutantsbecome part of the air and drift to the ground where they
land in urbanas well as rural areas. Eventually, they mix with the
runoff and entermajor waterways.
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rst aid kit prior to leaving on their expedition to explore
theNorthwest. (See the sidebar “Mercury: Early Use as a Medicine”on
page 28.) Mercury was also used as a dental amalgam for ll-ing
teeth, and many of today’s adults have mercury-based llings.The
news that mercury is damaging to one’s health is a relativelyrecent
conclusion.

Mercury is a by-product of coal plants and some types of
manu-facturing. Once airborne, it settles into lakes and rivers
where itaccumulates in sh. Most people today showing dangerous
levelsof mercury have been exposed via sh consumption. Mercury
set-

tles into the body by adhering to fat, and because women carry
10percent more body fat than men they are more prone to
mercurypoisoning. Children, too, are at great risk because their
neurologi-cal systems are still developing.

Once in the human body, mercury acts as a neurotoxin,
inter-fering with the brain and the nervous system. In 2005, the
Centersfor Disease Control and Prevention (CDC) estimated that one
in 15U.S. women of reproductive age have a blood mercury level
above5.8 micrograms per liter of blood—a level that could cause
birthdefects in a developing fetus. A California physician
performed

her own study and found that the mercury in her female patients’
blood was actually 10 times higher than the CDC’s average read-ing;
in children the level was sometimes 40 percent higher.

Mercury in FishTo date, 48 states have issued advisories on
mercury in sh. InAugust 2004, the U.S. Environmental Protection
Agency (EPA)announced that sh in virtually all U.S. lakes and
rivers werecontaminated. The U.S. Food and Drug Administration
(FDA)advises that pregnant women, women who may become
pregnant,nursing mothers, and young children avoid shark, swordsh,
kingmackerel, and tilesh entirely, and they should limit
consumption

of albacore tuna (canned white tuna and tuna steaks) to six
ounces(one meal) per week. (These sh are at the top of the food
chain.Because they consume smaller sh in mercury-polluted
streams,these bigger sh contain higher levels of mercury.) Canned
light
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tuna, shrimp, salmon, pollock, and catsh are said to be
tolerableif a person eats no more than 12 ounces per week.

Scientists have also determined that the level of mercury pol-
lution is much more widespread than originally thought. In
early2005, a study in the journal Ecotoxicology found high levels
ofmercury in songbirds, salamanders, and other New England
wild-

life previously thought to be unaffected. This was
discouragingnews because up until recently scientists thought that
the mer-cury poisonings were limited to species that consumed the
toxindirectly from water. This new evidence indicates that the
mercury

emissions from sources such as power plants travel surprisingly
long distances and drift down onto plants on land, where it
isconsumed by sow bugs, centipedes, and other small insects.
Theseare then ingested by birds and other wildlife, thus spreading
thetoxicity of the pollution.

If high levels of mercury in the body are detected early,
mostpeople can bring their levels down by reducing the amount and
thekind of sh they consume. In more severe cases, a chelation
pro-cess can be helpful in ridding the body of this toxin. For
people—ifnot for industry—the preferable long-term solution would
involvereducing the levels of mercury in the environment.

The Harsh Lesson Learned in JapanIf the dangers of mercury were
not fully understood early in the20th century, they became
abundantly clear in Japan during the

1950s. Minamata, a town located on the western coast of
Japan’ssouthernmost island, was downstream of the site of the
ChissoCorporation, located in Kumamoto, which by the mid-1930s
wasmanufacturing acetaldehyde, a substance used to produce
plas-tics. From 1932 to 1968, Chisso dumped an estimated 27 tons
ofmercury compound into the bay, and it took decades for anyone
torealize that the heavy metal had transformed into
methylmercury,

an organic form that easily enters the food chain.Because the
town was located near the water, Minamata resi-dents consumed sh
regularly as did stray cats that seemed to beable to obtain their
own sh dinners. The cats were the rst toraise public concern. The
felines began to show signs of erratic
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behavior, including dizziness and decreased motor skills, and
peo-ple referred to them as dancing cats. These symptoms soon
beganto display themselves in people, who also reported feeling
poorlyand found that they often could not speak without slurring
theirwords. Ultimately, more than 3,000 residents showed the
effectsof mercury poisoning; 46 people died.

The Different Forms and Uses of MercuryMercury is found both in
its elemental state and in organic andinorganic compounds, and it
is present in the environment as a

result of human activity as well as from natural sources such
asvolcanoes and forest res. It has been used for 3,000 years both
inmedicine and industry. There are three main forms of mercury.

Elemental mercury is the silvery liquid used in thermo-stats,
barometers, batteries, folk medicine, and by experi-menting
students in chemistry class. It vaporizes quicklywhen heated and is
toxic in its vaporized form.Inorganic mercury salts are used both
in antisepticcreams and ointments and in electrochemistry.Organic
mercury compounds such as dimethylmercuryor methylmercury are
created when mercury in theair lands in water—or on land and is
washed into thewater—where bacteria can change it into
methylmercury,a highly toxic form of the substance that builds up
in sh,

shellsh, and animals that eat sh. These are by far themost
dangerous forms of mercury as they can be readilyabsorbed by the
body.

In the United States, the use of mercury caught on during
thegold rush when men found it could be used in the amalgamation
ofgold and silver. Then, as the Industrial Revolution got under
way,

people found all types of uses for mercury, including the
creationof daguerreotypes, the silvering of mirrors, and as a
preservative.As a matter of fact, because of its preservative
qualities, it was avaluable ingredient in wall paints up until
1978, when its use wasoutlawed.

1.

2.

3.
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MERCURY: EARLY USE AS A MEDICINE

Mercury in the form of its natural reddish pigment, known
ascinnabar, was used for cosmetic purposes by ancient Egyp-tians
and Chinese, and the Greeks created medicinal uses forit, which
were carried forward by other people. From the 16thcentury right up
until the mid-20th century, mercury saltswere a primary treatment
for syphilis. Presidents AndrewJackson and Abraham Lincoln are
known to have taken mer-

cury. Researchers analyzed preserved samples of Jackson’shair
from two different time periods (1815 and 1839) and bothshowed high
levels of mercury. Historians report that many ofJackson’s physical
problems—digestive ailments, excessivesalivation, headaches, hand
tremors, and dysentery—mayhave actually been caused by his mercury
treatment.

Recent accounts have been written about Lincoln’s boutsof
depression, and historians talk of his use of the blue masspill.
This pill was a combination of licorice root, rose water,honey,
sugar, and a confection of rose petals, but its mainingredient was
elemental mercury in enough quantity that itcould have caused mood
swings, tremors, and neurologicaldamage. (The typical blue mass
pill is thought to have con-tained 9,000 times more mercury than is
safe.) Fortunatelyfor history, Lincoln stopped taking these blue
pills shortly

after his inauguration.Early in the 20th century, mercury was
given to children

annually as a de-wormer, and it was sometimes used in teeth-ing
powder for infants. It was also used in mercurochrome,a popular
medicine that was dabbed on cuts and scrapes.Mercurochrome predated
federal oversight on medications,and it took the government a long
time to work its way back

through medicines that were already being marketed. In1982, the
FDA began a review of mercurochrome, but it wasnot until 1998 that
the FDA nally pronounced that it was “not
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generally recognized as safe and effective” as an
over-the-counter antiseptic and prohibited its sale across state
lines.

The discussion about the safety of lling teeth with
amercury-containing substance has been a long one. As earlyas 1843,
the American Society of Dental Surgeons requiredmembers to sign a
pledge that they would not use it; how-ever, an amalgam containing
mercury is still sometimes used

today. Although some health activists claim the mercuryleeches
out of the llings and into the body, an FDA 2002press statement
reaf rmed the mainstream view: “No validscienti c evidence has
shown that amalgams cause harm topatients with dental restorations,
except in the rare case ofallergy.” Ironically, in 1988 scrap
dental amalgam— llingsthat have been removed from the mouth—was
declared ahazardous waste product. In an attempt to lead the nation
ina more positive direction, California became the rst state
toattempt to ban the use of mercury llings.

The most recent issue concerning mercury and medicinehas been
its use as a preservative, known as thimerosal, inchildhood
vaccines. At the same time that the number ofrequired vaccines has
increased, there has been an increasein the diagnosis of autism in
children. Though studies have

not proven a link between thimerosal and autism, scientistsdo
not yet know why there are more cases of this develop-mental
disorder. There is agreement that mercury is a neu-rotoxin that can
cause great harm to a developing nervoussystem. As a result, the
National Resources Defense Council(NRDC) and others successfully
pressed for the removal ofthimerosal from childhood vaccines. Now
all vaccines are

available in a mercury-free form, though some u vaccinesstill
contain it as a preservative, and some forms of the diph-theria and
tetanus vaccines have trace residues.
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Mercury is also used in the manufacture of industrial chemi-cals
or for electronic and electrical applications. Gaseous mercury

has been used in some forms of neon sign advertising, and
liquidmercury is sometimes used as a coolant for nuclear
reactors.

The Sources of Mercury Emissions TodayCoal-red power plants are
the largest single source of mercuryemissions in the United States,
accounting for more than 90,000pounds of airborne mercury a
year—about one-third of the totaloutput. Manufacturing plants that
produce chlorine formerly used

a mercury-based process that released a great deal of mercury
pol- lution. However, a 21st-century environmental campaign
hasencouraged many of U.S. chlorine plants to adopt
mercury-freeprocesses, though there are still a good number of
plants in Europethat use the mercury-based method.

Until 2001, factory and power plant emissions were governed by
the Clean Air Act, which required plants to have the best
avail-able technology in place by 2009. The improvements were
pro-

jected to lower emissions by 90 percent. The Bush
administrationchanged course, removing the power plants from Clean
Air Act

jurisdiction and proposing the rst regulatory effort to cut
theemissions with a plan to reduce output by 70 percent within
13years. In addition, the EPA also allows the power companies
to

buy pollution credits instead of reducing emission levels. In
2008,the U.S. Court of Appeals for the District of Columbia issued
an

opinion in a case that was initiated by 15 states and other
groups,challenging the EPA’s decision to delist mercury as a
hazardous airpollutant. While this—and the arrival of the Obama
administra-tion—makes it likely that a more stringent mercury
standard will

be adopted, EPA rulemaking takes time.

LEAD AND ASBESTOSLead and asbestos are used for very different
purposes, but they have two elements in common: they were viewed as
extremelyuseful by early civilizations and are now recognized as
very haz-
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ardous to human health. Both lead and asbestos were used as
earlyas Greek and Roman times.

Lead

Lead is a natural substance that is relatively easy to extract
fromore, and, once extracted, its low-melting temperature makes it
easyto work with. It does not rust and is very durable, so its use
grewquickly. The Romans found that lead was an ideal substance
fortheir extensive piping system (the word plumbing comes from
theLatin word for lead plumbum ), because it was easily available
and

very malleable when heated. Lead was so popular for
creatingthings that it soon became the basic ingredient for coins
and pewterdishes and other household artifacts. It was added to
face powders,rouges, and mascaras, and chefs for the wealthy used
it to halt thefermentation of wine and even used it as a food
seasoning.

Though it did not halt their use of it, ancient people noted
thatthose who worked with lead regularly became crazy; they
referredto it as lead intoxication. Some modern scholars believe
that leadpoisoning contributed to the fall of the Roman Empire.
Miners andsmelters suffered ill effects from lead exposure, but the
wealthywere affected since they were more likely to be exposed to
the imple-ments created using lead as well as its use in food
preparation.

Mining and smelting of lead was introduced early in theAmerican
colonies, and by the 20th century the United Stateswas producing
and using more lead than anywhere else in theworld. Though
countries such as Australia were realizing someof the hazards of
lead and were beginning to ban it for certainuses, inventors in
Europe and America were looking for even moreways to put lead to
use.

In the 1920s, inventors thought of adding lead to gasoline; it
boosted the octane levels and reduced the sound of
engine-knock-ing. Unfortunately, as cars burned the gasoline, lead
by-products

polluted the air. The full impact of the problem occurred at
severalreneries in the United States during this period. In the
summerof 1924, workers at more than one U.S. location where the
additivewas produced became sick; a total of 15 people died. The
following
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May (1925), the U.S. surgeon general suspended the sale of
leadedgasoline and created a panel to study the issue. The
committeeprimarily consisted of industry executives, with one
exception:Dr. Alice Hamilton of Harvard (Hamilton is discussed at
length inOld World and New, another book in this History of
Medicine set)whose specialty was work-related health hazards. The
committeewas given only seven months to conduct their study. In
1926, thecommittee issued a report indicating that given the length
of timethey had studied the issue, they did not nd sufcient
evidenceto ban the use of lead as an additive. The authors of the
report

included a qualifying paragraph noting that if the widespread
useof gasoline were studied over a longer period of time, then
evidenceof the dangers of lead exposure to humans might be
revealed. Asit was, not enough evidence was found, so in 1927, the
surgeongeneral again permitted lead-based gasoline to be made.
However,a voluntary limit of lead content was recommended.

By the 1960s, the authority over lead emissions fell under
theClean Air Act and eventually the newly created EPA (1970).
Itsrst administrator, William D. Ruckelshaus, noted the need
toreduce lead content because of “an extensive body of
evidence”that showed it was a threat to human health.

Lead was banned as a gas additive in the 1980s and has not
beenused in paint in the United States since the 1970s, but
elevated

lead levels in people remain a problem. Lead continues to be
usedin many products, including batteries, ammunition, solder,
pipes,pottery glazes, printing inks, and paint for industrial,
military,and marine use. Lead used in the past does not break down,
so lead

has contaminated soil in various parts of the country,
particularlynear major roadways where lead was released in car
exhaust andin older neighborhoods where lead paint was used for so
long.

While scientists now know that lead exposure is not healthyfor
anyone, they have noted that children’s exposure seems more

damaging because their bodies are smaller. Children’s
greatestexposure is from paint chips. If they live in an old house
where thepaint is chipping, they may ingest the chips or a crawling
baby maypick up traces on his or her hands from dust on the oor.
These
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children frequently show signs of learning delays or
disabilities.Some recent reports have shown small declines in IQ
scores inchildren who have had early exposure to lead sources.

Universal screening for lead levels in people is not required,
but the CDC recommends testing children who live in older neigh-
borhoods, children who have lived in a home under renovation,or
children with symptoms. Sometimes medication must be usedto reduce
lead levels, but in general lead levels can be reduced byremoving
the source of the lead exposure and adding foods thatare high in
calcium and iron into the diet. These substances help

keep lead from being absorbed in the body.

Asbestos

Just as the serious dangers of mercury and lead were
underplayedfor many years, a similar lack of attention surrounded
the useof asbestos. Asbestos is a naturally occurring material made
upof microscopic bundles of bers that can become airborne
whendisturbed. When these bers are released into the air, they
may

be inhaled into the lungs, where they are capable of causing
sig-nicant health problems.

The rst recorded use of asbestos was by the Greeks who val-ued
its re retardant properties, but they also noted its ill effecton
the lungs of slaves who were assigned to weave it into cloth.During
the Middle Ages, asbestos fell out of favor, but it becamepopular
again during the Industrial Revolution when it was used

to insulate steam pipes, boilers, kilns, and ovens. The
negativeeffect on human health was either ignored or forgotten.

According to the Asbestos Resource Center, the rst
timeresearchers began to note that asbestos workers were
sufferingcommon—and often deadly—health problems was in
1917–18,when men in mining communities began dying of lung
problems.In England in 1924, a 33-year-old British woman who had
worked

with asbestos since she was 13 died of a lung ailment that her
doc-tor identied as asbestosis, a condition where the asbestos bers
become trapped in the lungs and make it difcult to breathe. As
aresult of this diagnosis, the British government undertook a
study
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of asbestos workers. In 1931, Britain deemed that asbestosis
wasa legitimate work-related disease and passed a law that
requiredasbestos plants to have better ventilation to try to reduce
humanexposure to the bers.

In the United States, manufacturing companies took another
10years to implement similar rules in industries dealing with
asbes-tos. Though the dangers of working with asbestos were
recognized,no one focused on the fact that it also might be
hazardous to peoplewhose exposure was environmental and not
work-related. Overtime, scientists began to see that in locations
where the asbestos

became damaged or disturbed in some way, it could be harmful
topeople’s health. In what was a rather slow response to this
news,

there was some reduction in the dependence on asbestos duringthe
1970s, but it was not until 1989 that laws were put in place
torestrict the use of asbestos in building materials. Then, in
1991, the

laws were weakened. The Fifth Circuit Court of Appeals in
New

The damaged insulation on the pipe exposes workers to loose
asbestos

bers. (Bath and Northeast Somerset Asbestos Registry, U.K.)
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Orleans overturned the EPA ruling that more severely limited
theuse of asbestos. The court left in place the banning of ooring
felt,rollboard (a product used to create ceilings and walls in
primar-ily commercial construction), and corrugated, commercial, or
spe-cialty paper, and banned the use of asbestos in any new
uses.

Today, most schools, ofce buildings, and homes that
areundergoing some level of renovation must rst hire a company
to

If the asbestos becomes damaged, then the microscopic bers
canbecome airborne. Physicians compare asbestos exposure to
exposureto something like cigarettes—the more the exposure, the
greater thelikelihood of health problems.
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perform asbestos abatement, which involves creating a sealed
tent- like workspace and workers dressed in spacesuit-type gear to
go inand remove the asbestos in the area where work is to be
done.

Medical professionals note that, just as in cigarette
smoking,the greater the exposure, the greater the health hazard.
Certainlythose who work with asbestos are placed at greatest risk,
fol-

lowed by anyone living or working in an area where the
asbestosis not encapsulated by other materials. In addition to
asbestosis,people can have mesothelioma (a cancer of the outside
tissues ofthe lungs that is caused by asbestos) or lung cancer as a
result of

exposure. From the time of exposure to the development of
anillness can take anywhere from 15 to 40 years. Those
asbestosworkers who also smoke are at the greatest risk of getting
lungcancer.

RADON AND ELECTROMAGNETIC FIELDS

These two elements are currently at opposite ends of the
healthspectrum. Radon, a naturally occurring radioactive gas, has
actu-ally been determined to be quite damaging to human health.
Elec-tromagnetic elds, a relatively recent phenomena about which
there

has been great concern, are currently considered not
hazardous.

Radon

Radon is a cancer-causing radioactive gas that exists in
variousparts of the United States. It enters the atmosphere from
the natu-ral breakdown of uranium in soil, rock, and water. While
radon

has always been around, it became recognized as a carcinogen
aspeople began living in relatively airtight housing. The radon
gases

become trapped within the structure and are particularly
harmfulas people breathe in accumulated levels of the gas.

The U.S. surgeon general warns that radon is a leading cause

of lung cancer in the United States today, second only to
smoking.Radon is responsible for about 21,000 lung cancer deaths
everyyear, about 2,900 among people who have never smoked. The
EPAencourages all home dwellers to test for radon as living with it
in
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the home is particularly dangerous. There are very simple
homeradon test kits on the market, and if a high level of radon is
found,there are ways for the problem to be remedied.

Electromagnetic FieldsAs the modern world becomes increasingly
electried, populationcenters are surrounded by power lines, and
giant cell phone tow-ers beam radio waves. Within homes, people are
surrounded bycomputers, television sets, appliances, and electrical
wiring, all ofwhich emit electromagnetic elds (EMF) at various
levels. Some

people have feared that everything from cataracts to cancer
maycome from this low-level radiation.

The initial alarm over electromagnetic elds began in 1979when a
study was conducted that indicated that childhood leu-kemia was
higher in communities with higher EMF elds. Since1979 and the
original study, many scientists have conducted stud-ies to evaluate
the ndings, and current reports point out that

Up until about a decade ago, there was a great fear that power
lines werehazardous to human health. This photograph shows power
lines in NewEngland. (Wikimedia)
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the original study had major aws. More recently, organizations
like the National Institute of Environmental Health Sciences(NIEHS)
(part of the National Institutes of Health [NIH] of theU.S.
Department of Health and Human Services [HHS]) reportthat electric
and magnetic elds should be regarded as “possible

human carcinogens,” but that there is no reliable evidence to
drawthe same conclusions that the original study did. As a matter
offact, the incidence of childhood leukemia has recently been
drop-ping, and this is counter to what is happening in society with
anever-increasing number of ways that people are using power
and

electricity.

GLOBAL WARMING EXPECTED TO AFFECTHUMAN HEALTH

In addition to all the environmental iss
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