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Poxes

ARE ALL PATHOGENS ALIKE?

The pathogene (germe) that cause poxes are viruges.
They are very different from bacteria. For one thing, virucee
are much emaller. Seienticte can cee bacteria with an ordi-
nary light microccope, but they need cpecial electron micro-
gcopes fo see moct viruges.

Bacteria are living organieme. Virucoe are not.
Vitucag are gimply bundlec of DNA or RNA wrapped up ingide
q protein coat. Virugee cannot reproduce without a hoet cell.
Vituges can enter living celle in an organiem. Once incide, - . ] )
they take over the cell machinery and force the cell to make Eleg:ﬂ :?,erzf;aph. ofa Variola Inajor vinas

- pe ie fypical of Smallpox

more viruges. Thig offen damagec or killg the cellg, cauging Couttesy of the CDC
ue to get cick.

Many other digeaces becidec poxes are caused by vituges. The one most often geen ic
the common cold, but other viral infectione include influenza (flu), hepatitic, and human
immunodeficiency virue (HIV).

POX PRODULES POCLKSD

Smallpox ic a highly contagious and often deadly diceace.
It hag bean one of the most dreaded infectious diceasec. It gete ite
name from the many small fluid-filled blistere (also called pustules
or pocke) that develop on the ckin. Thece can leave pockmarke (ccars)
all over the body.

The cpecific virue that caucee emallpox ie Variola (var-e-
ola) major. Smallpox i extremely contagioue and can move from
petcon to percon very quickly. It can cpread through the air from an
infected percon’s coughing or gheezing, ot by contact with the fluid
from the pustulec.

Once a percon ic expoced to emallpox, it takee about two
waeke before any symptome appear. The firet symptome are flu-like:

Qmallpox coree are most

*  fever numetoug on the face and ende
* tirednece of arme and lege
+  cevere headachee and backache Courtesy of the CDC

A few dayg later thece fitet symptome, the rach beging to
appeat. Firet it appeare on the face, handg, and arme, and then later on the rect of the body.
Before widespread vaceination programe eliminated the diceace, three out of every ten people who
contracted emallpox would die.
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CHICKENPOX: Don't let the name fool you!

Chickenpox ie caused by the Varicella zoeter (var-ih-sell-luh zohs-ter) virue. [t ic not
nearly ac ceriouc a¢ emallpox. Some of the waye to detect the
difference between the two diceacec are:

the pustulec look different
the location of the pustuleg on the body are different

When chickenpox blictere break open, they cause a lot of
itching, Seratching the blictere can cauge an infection and ceare.
The best thing to do to help stop the itching ic take a bath with
oatmeal, cornetarch, or baking coda. Sounde weird, but it worke.
For moct children, chickenpox ic no more than a few daye of
discomfort. Contracting chickenpox pact the age of 15 ean be more cerious.

A typical cace of chickenpox
Courteey of the CDC

THE BODY DEFENDS ITSELF

The body ic able to fight vitugee it hae encountered before,
which i¢ why people don’t get chickenpox more than once. It's the job
of our immune gyctem to identify and remember invading pathogeng,
then be prepared fo fight them if they come back again. Special white
blood celle produce antibodiec that recognize the chickenpox antigen
and target it for destruction. The chickenpox vitug i¢ then unable to
infect the percon again.

Thig ic how vaccinee are suppoced to work. They help prepare
the body fo combat g particular known pathogen. However, there are
many virusee that conetantly mutate (change). So it ie possible for
comeone fo get a flu vaceination againet epacific flu virucee and efill
catch another form of the flu. Alco, vaccinatione don’t Iact forever, and
that’c why many of them require boosters.

If a diceace like emallpox ctarte to infect people whoge immune gystemse have nevar
confronted the vitug, it epreade quickly. When explorers carried the emallpox virue to new regjons
whete it had not been, epidemice broke out among the local people. The eatly European cettlers of
the New World were respongible for emallpox epidemice that killed many Native Americane. [n
Mexico, co many Aztece died from emallpox that it helped Hernando Cortez conquer the entire
empire with only a emall number of coldiers.

Courtecy of the NIH
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Poxes

PREVENTING POX
Pages from History

In 1717 Lady Mary Wortley Montagu, the wife
of the Englich ambagceador to Turkey, watched Turkich
women gather fluid from the blictere of emallpox
victime. The women coated needlee with thie fluid
and then uged the needles to ceratch young children.
They were ingerting come of the vitug into the ckin. A
child ccratched by one of thege needles would get
emallpox, but ugually only a mild cace. The purpoge
wae to protect thece children from emallpox for life.

Having emallpox ac a child and having a
brothet who died from emallpox, Lady Montagu wanted
to protect her children from the dread diceace. Upon
learning of the Turkich practice of preventing emall- Lady Montagu
pox, che had her con ccratched (variolated) with 2 Courtesy of the National Library of Medicine
emallpox-coated needle. Lady Mary’s con wag not harmed, and wag gafe from emallpox after that.

When they returned to England, Lady Montagu and her hueband urged people to have
themeelvee and their children inoculated. Because of their prominent cocial statug, many people
in England lictened to them. In 1722, the heir to the Britich throne (the Prince of Walec) had
himeelf and hie entire family inoculated. A few yeare before another heir to the Britich throne
had died of smallpox. Wanting to follow the example of the toyal family, many mothets had
themgelveg and their children inoculated.

DID You KNoWV>

In 1965 Benjamin Rubin redesigned the eyelet of a
sewing machine needle to make it into a fork shape. Lis
invention is the now-familiar bifurcated (fork-shaped) needle. It
is still the preferred method of delivering the vaccine today.

The small space between the tines holds enough vaccine to Bifureated needlec for emallpox
. . . . vaccination
inoculate a person with a just a few jabs. Courtesy of the CDC

Modern day vaceination with a bifurcated
needle ic 3 derivative of the early Turkich
method
Courtecy of the CDC
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DISEASE DETECTIVES

JENNERD GENIUS

Edward Jenner was born in England. He
began his medical education as an apprentice
to a local apothecary (pharmacist). Although
they were not doctors, apothecaries often
treated minor ilinesses, so this was a good
way to start a medical career. Jenner saw
many different pox diseases, including small- Edward Jenner 17401€29
POX, COWPOX, and SWinepOX. COWpOX and Couttecy of the National Library of Medicine
swinepox were mainly cow and pig diseases, but people working around these
animals sometimes caught the diseases, too. Fortunately, both were mild ill-
nesses in humans. Jenner took special interest when local people told him that a
person who had once had cowpox or swinepox would never get smallpox.

Covld another por disease p;fou//a/@ /mmvm'@ 1o §ma//pox,7
If so why ¢ How does it work?

After Jenner got his medical degree he served in the British army. He
forgot all about poxes until he returned home to practice medicine, and an
epidemic of smallpox broke out. Jenner watched closely to see who got smallpox
and who did not. He found that no one who had ever had cowpox or swinepox
caught smallpox.

We now know that cowpox and swinepox are caused by viruses that are
from the same family as smallpox. They are so similar to smallpox that immu-
nity to either cowpox or swinepox will work against smallpox as well.

Early attempts to transfer immunity involved getting fluid from the
pustules of people with smallpox and
scratching it into the skin of healthy m..
people. This practice of inoculating with '
the Variola virus was called variolation.

While attempts were made to weaken the virus before variolation, there
was always a chance of actually giving the subject a full-blown case of smallpox
or of starting a smallpox epidemic. Jenner hypothesized that cowpox fluid might
work to provide immunity, yet do it more safely.

FTEDFTYST FHACAZINE 6 http://medmuyst.rice.edu



Poxes

Later, a milkmaid came to him to be treated for
cowpox. Jenner took some of the fluid from her pustules
and inoculated his gardener’s son so that the child
would deliberately catch cowpox. After a mild case of
cowpox, he soon recovered. Then Jenner inoculated the
boy with smallpox, believing that his cowpox infection
had made him immune to other poxes . Fortunately,
Jenner was right, and the boy did not catch smallpox.

When Jenner presented his findings, he met with a bit of opposition. Many
people just did not believe that one disease could make you immune to another.
However, by the time Jenner died, support for his findings had grown. Since the
inoculation used the cowpox (Vaccinia) virus, this new method of preventing small-
pox by inoculating with cowpox
was called vaccination. The “
term comes from vacca, the

Latin word for cow.

Vaccination using the Vaccinia virus was less dangerous than variolation,
which used real smallpox virus (Variola major). In 1840, the British government,
declaring Jenner's method a success, forbade variolation with smallpox and made
vaccination the only legal method to protect people against smallpox. The coun-
try doctor had triumphed.

Normal reaction to smallpox vaccine at
the site of vaccination, Day 4 - Day 21

After the vaccine i§ ziven, it
i very impomLamL to follow
instructions to care for the
site of the vaccination. Becavse
the virvs i live, it can spread
fo other parts of vour body, or
even to other Pcopfc.

Courtecy of the CDC

Day 21

DID YoU KNo\WV>
In earlier times, if a person really wanted to express their anger at some one, he or she
might say “A pox on your house!” Low scary to have smallpox infect your household.
It was a serious curse to wish a pox on someone.

FIEDFT VST FTACAZINE 7 http://medmyst.rice.edu



VICTORY OVER THE SMALLPOX VIRUD: Several Strategies

The World Health Organization (WHO) ic a branch of the
United Nationg that worke to imptove the health of the world popula-
tion. In 1967, the WHO <ot a goal to eliminate emallpox throughout
the world. Some countries, euch ae the U.S., had tackled emallpox by
requiring vaccinationg; however, many poor natione did not have funde
available fo vaccinate their entire population.

The WHO developed a plan called “ting” vaceination.
When 3 cage of emallpox wag reported, health workare
would vaceinate everyone who had been in contact with the
patient. Thic approach created a “ting” of vaccinated
people around the people who were infected with emallpox
and ctopped the spread of the dicease. Scienticte knew that
the emallpox virue would not live very long without a
human hoet. In the end, it wae thie ctrategy of “ring”
vaccination that eliminated the naturally occurring
inctancee of the diceace.

Even after the diceace wag eliminated, come ccienticte thought it wae important to keep
camplag of live smallpox viruges for future ctudy. The Canters for Digeace Control in Atlanta and
the Raegearch Ingtitute of Viral Preparationg in Mogcow are the two official gitec whete the virug ig
kept. There ic cugpicion that other natione may algo have cecretly acquired the virug. Becauge
emallpox ic co highly contagioue and can be cpread through the
air, it pocec a threat for uce ac a biological weapon.

A DISEASE AD A WEAPON?

Could come unfriendly and dangetouc nationg have this
vitug in their posceccion?
Would they be willing to uge it againct other people?”
How chould we protect againct thie pogcibility®
What chould be done about thig rick?

Courtecy of the U.S. Department of State
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Poxes
A WEAPON FROM HISTORY

Smallpox wae uged ac 3 cecret weapon during the French and Indian War. The war wae
fought botween Great Britain and ite two enemieg, the French and the Indiang, in what ie now
(Canada and the United Statec. In the 1750¢g, Lord Jeffrey Amheret, a Britich General, wac
involved in the fight for territory. Knowing that emallpox wae contagioug, he intentionally
infected 3 group of Native Americang. To do thig, he obtained ceabe from emallpox victime,
ground them into blankete, and gave the blankete to hic enemiec. The Native Americang had
never encountered the vitue before and had no immunity to it, co the diceace epread quickly

with deadly reculfe.
The fact that emallpox can be uged ac a

RISKS VERSUS BENEFITS weapon hae many people concerned. Some

' people think the best cafaty plan would be to
make the entire country immune fo the
diceace by vaccinating everyone, the way it hae
been done in the pact. A problem with thig
idea ic that cometimec the emallpox vaccine
hage corioue or deadly effecte. A emall number
of people could be hurt or even die by the
vaccine. [f an attack doec not happen, ig it
worth the rick?’

The government hage taken ceveral optione
undet congideration. One poccibility ie mace vaccination. Another cirategy ig ring vaceination,
which hag been effective, but would have limitatione. Only AFTER comeone contracte emallpox
would the vaceinatione begin. Some advicore have recommended that medical healtheare workere
be vaccinated firet, cince they will be called upon to treat anyone who becomes infected. Analyze
the ricke vereug the benefite of mage vaccination againet emallpox. What would you decide?”

Elemente of a vaccination kit

Courtecy of the CDC

INCREDIBLE EDIBLE VALLINED

Scientists are working on ways to use FOOD

as a method of delivering vaccines against diseases. In some
underdeveloped areas of the world vaccination by injection is
difficult and expensive. People who now die because they do
not have access to traditional vaccines could be reached with
food-based ones. In the future it may be possible to eat a
specially engineered banana or potate that would provide
immunity for specific diseases.

You could be part of this quest with a career in biotechnology!

To learn more about vaccines, check ovt the booklet on UNDERSTANDING VACCINES
by the National Institvte on Allergies and Infectiovs Diceaces at
h‘H’P://www.niaid.nih.ggv/Publioa'Hong/Vaooine/undﬁco.h’fm
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Poxes
TREATING VIRAL DISEASES

Viral diceacec can be very difficult to treat becauce
vitugeg live incide the body’e celle where they are protected
from medicineg in the blood ctream. Recearchete developed the
firet antiviral drug in the late 20th century. The drug,
aeyclovir, wag firet approved by the U.S. Food and Drug
Adminictration to treat hetpes cimplex vitug infectione. Only
a few other medicinec are available to prevent and treat viral
infectiong and diceacec.

Health care profescionale treat human immunodefi- Acyclovir 200 mg capeules

. . . . . . Couttesy of the NIH
ciency virug (HIV) infection with a group of powerful medi-
cinee which can keep the vitug in check. Known ag highly active antitetroviral therapy, or
HAART, the new treatment hag improved the livee of many who cuffer from thie deadly
infection.

Sometimeg a percon with 3 viral diceace will develop 3 bacterial diceace ac a complica-
tion of the initial viral infection. For example, children with chickenpox often ccratch the ckin
coree cauced by the viral infection. Bacteria can enter thoee lecione and cauce a bacterial
infection. The doctor may then prescribe an antibiotic fo dectroy the bacteria. The antibiotic,
however, will not work on the chickenpox virue. Ac with mogt antibioticg, it will work only
againget bacteria not virugces.

Although treatmente and cureg for all viral diceaces have not yet been diccovered,
there are already many vaccinege available to protect you from certain typec of viral infectione.

PREVENTING VIRAL DISEASES
Examplcg of viral diseases with vaccines are:

Meacles ie cauced by a virue that attacke many organe in the body, and
Meagles ucually makee a red ckin rach. Meaclee can cauce blindnese, brain damage,
and death.

The mumpe vitug infecte the galivary glande and cauges the neck to swell. [t
MUW‘F§ can cometimeg move fo the brain. If pregnant mothere catch mumpe duting
the firet three monthe of pregnancy, it can cauce birth defecte in the baby.

(levman|  @erman meaclee (aleo known ac rubella) ic a rather minor infection, but if
Meacle<|  caught by pregnant mothere, it can aleo cauge birth defecte in the baby.

Plio The Polio virue attacke nerve endinge and caugee varying amounte of
paralygie in victime.

FTIEDFTVST F7TACAZINE 10 http://medmyst.rice.edu
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Qeienticte are working to put vaceineg info the 2 Many virugec can cpread through the .
thinge thatwe . 3 A percon who worke around cattle might

Lady Mary Wortley catch .

brought back inoculation from Turkey. 5 The common cold i cauced by .
Powerful instrumentc called © The fechnical term for incerting emall amounte

microgcopee finally allowed ug to cee viruces.

of vitrue into the ckin.

Smallpox ic a member of thic family of 7 Vaccination comee from thie word, Latin for
digeacec. *cow.”
These medicines are offen effective againet O In earlier timeg, a percon who dicpenced medical

bacteria but don’t work againgt virucec.

Edward

vaceination.

accijetance without the aid of a doctor.

discovered 12 pox i¢ cauged by the Varicella
zocter vitue and ic lese cerioue than emallpox.

Thig type of vaccination ic when you only
vaceinate the cloge contacte of a patient.

The virug that caugee emallpox.

Thig organization led the campaign to rid

the world of emalipox. Answers on back /oaégl
If you once had emallpox, you are now

to it and cannot catch it again.
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VIRUD HUNTERS in ACTION

There are many modern vitue huntere. Joceph McCormick,
M.D., and Sucan Ficher-Hoch, M.D. ,are two people who have
worked with come of the most dangerous viral diceaces ever digcov-
ered.

Many of the co-called new virucee that doctore diccover

have actually been precent for g long time, sometimeg living in
unpopulared regiong, or uncommonly infecting humane. It ie only when huglmspﬁfﬂgﬂgpchfmxb
- behavior or dicturb ecological areac and upeet the balanewofrthenatural
habitat that the virusee may infect humang even when humang are not
normally their target hocte. Many are naturally pregent in certain mon-
key and rodent populatione. Monkeypox can jump from rodente to hu-
mane. AIDS apparently jumped acrose gpeciec from monkeye to humang,
and Ebola virug infecte humane from yet an unknown ecological cource.

In their virue hunting, Dre. McCormick and Ficher-Hoch have
traveled to remote areac to help the local people treat and contain danger-
Joceph B. McCormick, M.D.  gue outbreake of diceace. Read their firet hand accounte in the book,

Uced with permiccion

C.J. Patere, M.D. ,ic a vitug hunter who charec hic queste to track down “hot” viruges in
He wag the

commander of the Army virology unit that battled Ebola in Africa and the Hantavirue in New
Mexico. A number of newly identified virucee are gruecome and have no known cures. The progree-
cion of Ebola ic particularly chilling with bleeding (hemorthaging) from the eyee and eventually the
entite body. Patiente can expetience 3 fever, vomiting, diarthea, and a cerioug drop in blood pres-
cure. Some virugee may recult in fluid filling up the lungg; othere can cauge the brain to ewell.
They are often fatal. Examplee of come thege hemorrhagic virucee are Marburg, Ebola, Lacea Fever,
and Hantavirue.

VIRUS HUNTERS ON THE  gge .EE BB
BlG SCREEN HEE BEEEEEE ER

. ) 9[. . 51.

The movie, , bringe a Holly- HEER BEEREREE AR

wood twict to an unknown diceace. Although there N 2 o«
are some deviationg from facte in the movie, it BEER BEEREREE BR
makeg for a chilling HE- - i
tale. Watceh it and cee =......... =
if you can uce your il
analytical ckille and H'HEEEENCN B
a8 | |

ccience knowledge to .

Ll  HAHEER/HER- R
ceparate the ccientific B B /B

fact from fiction.

ENEEEEEENE B

FTEDFTYST FHACAZINE 12 http://medmuyst.rice.edu



