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Adapted from activity by Allison Granberry,
Hostos-Lincoln Academy, Bronx, New York

Objective: This lesson is to help students gain a better understanding of the contents and origin of vaccines.
They should understand the relationship of the vaccine to primary and secondary immune responses of the body.

Instructions:

Part A: First read historical documents and respond to the questions found on the data collection sheet.
Notice that the left side of the data sheet corresponds to the letter from Lady Montague and the right side
to that of the journal entries of Edward Jenner.

Part B: When the human body is exposed to an antigen, the lymphocytes, i.e. white blood cells, respond.
One of these responses is to produce antibodies which will help eliminate the intruder. This first reaction
to an invader is called the primary immune response and the cells that are producing the antibodies are
short lived. However, a second set of cells are produced and they “remember” this particular antigen and
can produce it’s specific antibody when needed. These memory cells will respond when the body is
invaded for a second or third or fourth time by the same invader. In fact these memory cells remain in the
body for many years following the first invasion.

On a separate sheet of graph paper, graph the data of antibody production. You should assume that
at time 0 the body was invaded by an unknown antigen. Then you can also assume that the person was
exposed for a second time to the same antigen on day 40.

Time | Antibody | Time Antibody | Time Antibody | Time Antibody
Units Units Units Units
0 0 16 80 32 0 48 150
4 10 20 20 36 0 52 300
8 70 24 24 40 0 56 260
12 120 28 0 44 40 60 200

*Adapted from The Science of HIV.

Questions about the Graph:
1. How does the first part of the graph (days 0-28) compare to the second part of the graph (days 28-60)?

2. Which do you think is the response being made by the memory cells?

Conclusion
State a precise definition of a vaccine and include in your definition the term primary immune response.



PART A: DATA COLLECTION SHEET

Historical Documents

Letter from Lady Montague , 1717

Journal Entries of Edward Jenner, 1796

Note: Smallpox is a very contagious virus that
causes swollen sores or “pox” on the skin. During
the 1700’s, when this letter was written many died
of smallpox particularly children

Background: Edward Jenner was an English
Physician who worked in small farming villages
during the late 1700’s.

1. Describe the actions of the women in the market.

1. With what did Sarah Nelmes become infected?
And what in her daily routine exposed to this
pathogen?

2. How often and when did they do this activity?

2. What symptoms did Jenner note?

3. What specifically happened to the person who
received this treatment?

3. What did Jenner do on May 14, 1796?

4. Why would a person agree to have this
treatment? Is there a benefit?

4. What did Jenner do on July 1, 1796?

5. Why do you think Lady Montague was so
interested in the activity of the women in the
market place?

5. What hypothesis do you think Jenner made and
then tested?




PART A: Historical Documents

Letter from Lady Montague, 1717

In 1717 Lady Montague arrived with her husband, the British ambassador, at the court
of the Ottoman Empire (Modern day Turkey). She wrote much about her travels. The
following is a letter that she sent to a friend back home in England.

A propos of distempers, | am going to tell you a thing that will make you wish yourself here. The small-
pox, so fatal, and so general amongst us, is here entirely harmless, by the invention of engrafting, which is
the term they give it. There is a set of old women, who make it their business to perform the operation,
every autumn, in the month of September, when the great heat is abated. People send to one another to
know if any of their family has a mind to have the small-pox; they make parties for this purpose, and when
they are met (commonly fifteen or sixteen together) the old woman comes with a nut-shell full of the
matter of the best sort of small-pox, and asks what vein you please to have opened. She immediately rips
open that you offer to her, with a large needle (which gives you no more pain than a common scratch) and
puts into the vein as much matter as can lie upon the head of her needle, and after that, binds up the little
wound with a hollow bit of shell, and in this manner opens four or five veins. The Grecians have
commonly the superstition of opening one in the middle of the forehead, one in each arm, and one on the
breast, to mark the sign of the Cross; but this has a very ill effect, all these wounds leaving little scars, and
is not done by those that are not superstitious, who chuse to have them in the legs, or that part of the arm
that is concealed. The children or young patients play together all the rest of the day, and are in perfect
health to the eighth.

Then the fever begins to seize them, and they keep their beds two days, very seldom three. They have very
rarely above twenty or thirty in their faces, which never mark, and in eight days time they are as well as
before their illness. Where they are wounded, there remains running sores during the distemper, which |
don't doubt is a great relief to it. Every year, thousands undergo this operation, and the French
Ambassador says pleasantly, that they take the small-pox here by way of diversion, as they take the waters
in other countries. There is no example of any one that has died in it, and you may believe | am well
satisfied of the safety of this experiment, since | intend to try it on my dear little son. | am patriot enough
to take the pains to bring this useful invention into fashion in England, and | should not fail to write to
some of our doctors very particularly about it, if | knew any one of them that | thought had virtue enough
to destroy such a considerable branch of their revenue, for the good of mankind. But that distemper is too
beneficial to them, not to expose to all their resentment, the hardy wight that should undertake to put an
end to it. Perhaps if I live to return, | may, however, have courage to war with them. Upon this occasion,
admire the heroism in the heart of

Your friend, etc. etc.

Source:

From Lady Mary Wortley Montague, Letters of the Right Honourable Lady M--y W--y M--e: Written
During her Travels in Europe, Asia and Africa. . ., vol. 1 (Aix: Anthony Henricy, 1796), pp. 167-69;
letter 36, to Mrs. S. C. from Adrianople, n.d.



PART A

JOURNAL ENTRIES OF EDWARD JENNER, 1796

CASE XVI

SARAH NELMES, a dairymaid at a Farmer's near this place, was infected with the Cow Pox from her
master's cows in May, 1796. She received the infection on a part of the hand which had been
previously in a slight degree injured by a scratch from a thorn. A large pustulous sore and the usual
symptoms accompanying the disease were produced in consequence. The pustule was so expressive
of the true character of the Cow Pox, as it commonly appears upon the hand, that | have given a
representation of it in the annexed plate.

CASE XVII

THE more accurately to observe the progress of the infection, | selected a healthy boy, about eight
years old, for the purpose of inoculation for the Cow Pox. The matter was taken from a sore on the
hand of a dairymaid, who was infected by her master's cows, and it was inserted, on the 14th of
May, 1796, into the arm of the boy by means of two superficial incisions, barely penetrating the
cutis, each about half an inch long.

...In order to ascertain whether the boy, after feeling so slight an affection of the system from the
Cow-pox virus, was secure from the contagion of the Small-pox, he was inoculated the 1st of July
following with variolous matter, immediately take from a pustule. Several slight punctures and
incisions were made on both of his arms, and the matter was carefully inserted, but no disease
followed. The same appearances were observable on the arms as we commonly see when a patient
has had variolous matter applied, after having either the Cow-pox or the Small-pox. Several months
afterwards, he was again inoculated with variolous matter, but no sensible effect was produced on
the constitution.

...Thus far have | proceeded in an inquiry, founded, as it must appear, on the basis of experiment; in
which, however, conjecture has been occasionally admitted in order to present to persons well
situated for such discussions, objects for a more minute investigation. In the mean time | shall
myself continue to prosecute this inquiry, encouraged by the hope of its becoming essentially
beneficial to mankind.

Sarah Nelmes’ arm

Image from http://www.nlm.nih.gov/exhibition/smallpox/sp_vaccination.html

Activity modified from http://www.scienceteacherprogram.org/biology/Granberry04.html



