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THE CHINESE:
(late 1600s)

The Chinese were aware 

of the value of inoculation 

to prevent smallpox at 

least 500 years ago.

This image shows the 

collection of a tiny sample 

from a smallpox pustule to 
be used for inoculation..

“Inoculation:” literally, to insert an eye, as in grafting grape vines.



1600s:

Emperor K'ang Hsi, who 

survived smallpox as a child, 

had his children inoculated. 

TECHNIQUE:

Well-dried scabs from a  

person with a mild case of 

smallpox were ground up and 

the powder was blown into the 

nostril.

This technique of 

administrating an  agent by 

blowing it into the nose (etc) is 
called insufflation.



French Jesuits who 

encountered native 

Americans in early 

canada noted:

“that whole villages of 

those who had received 

us now appeared utterly 

exterminated”

(IAN GLYNN AND JENIFER GLYNN, THE 

LIFE AND DEATH OF SMALLPOX).



AFRICAN IMMUNIZATION BEFORE SLAVERY.

• 1677

• Rev. Cotton Mather (of Salem 
witchcraft trial fame), was given a 
slave named Onesimus. 

• Mather noticed a scar on the slave. 
He was told it was from rubbing 
pus from a smallpox infected 
person into an open wound on his 
arm. 

• Mather was fascinated. He verified 
Onesimus’ story with that of other 
enslaved people, and learned that 
the practice had been used in 
Turkey and China. He became an 
evangelist for inoculation—also 
known as variolation.



Milk maids 
were famous 
for having 
smooth, 
unblemished 
skin. 

Why?



1718: LADY MARY MONTAGU

The wife of the British 

ambassador to turkey, she 

witnessed the  Turkish use of 

cowpox to protect from smallpox.

She had been disfigured by 

smallpox around 1715. 

She elected to have her six-
year-old son inoculated.



1717: LADY MONTAGU wrote to a friend about the 

use of variolation in turkey:

“[an old woman, often Greek or Armenian] comes 

with a nut-shell full of the matter of the best sort of 

smallpox, and asks what veins you please to have 

opened…. She immediately rips open that you offer 

her with a large needle … and puts into the vein as 

much venom as can lie upon the head of her 

needle…. Every year thousands undergo this 

operation…. “

Lady Montagu actively promoted this procedure 

when they returned to England, but she was 

dismissed as being a woman and that the procedure 

was not based in science but rather on turkish
superstition…



1774: 
BENJAMIN JESTY, cattle 

breeder, became convinced 

that infecting a person with 

cowpox, by causing a minor 

infection, would protect people 

from smallpox. 

He successfully inoculated his 

wife and children during a 

serious smallpox epidemic in 

Dorset England.

TOMBSTONE: 

“He introduced the Cow Pox 

Inoculation…”



1796

EDWARD JENNER noted that milk maids were famous for 

their smooth complexion, this at a time when most people had 

pockmarks on their faces from previous smallpox infections.

A milkmaid told him the folk wisdom: she had had cowpox and 

therefore believed that she was safe from smallpox and owed 

her smooth skin to that infection.

Cowpox is a mild, uncommon illness in cattle that can be 

spread from a cow to humans via sores on the cow. 

When infected, dairy workers may have pustules on their 

hands. 

We know now that the cowpox virus belongs to the orthopox

family of viruses. these viruses also include horsepox, 

monkeypox and, smallpox (variola).

[The four poxes: greatpox(syphilis), small pox, chicken pox and 
cowpox.]



1796: Jenner performs a public 

demonstration of “vaccination”*:

In May1796, Jenner inoculated eight-year-old 

James Phipps with matter from a cowpox sore 

on the hand of a milkmaid. 

Phipps suffered a local reaction and felt poorly 

for several days but made a full recovery.

In July 1796, Jenner inoculated Phipps with 

matter taken from a fresh human smallpox 

sore, without effect.

* Vaccination: “vac-” means cow, so it literally 
means to “treat with a cow”.

J



ANTI-VAXERS, 1808 STYLE

Conservative TORIES 
opposed vaccination 
claiming that it would 
might cause cow 
udders to grow on 
humans and kill the 
vaccinated.

More liberal WHIGS 
promoted the 
practice and 
defended Jenner’s 
suggestion 
vaccination.



1955
JONAS SALK developed the first polio 
vaccine using a killed vaccine, having 
been treated with formalin.

It could not be taken orally because 
the stomach would digest the 
vaccine.  
Thus, it required injection.

Injection and cost were two major 
barriers to its use.



1960

ALBERT SABIN developed an attenuated 
mutant strain of the polio virus which caused  
a minor infection, but triggering a strong 
immune response in the body.

This live vaccine was much less expensive and 
could be administered orally on a sugar cube 
(no injection).

The concern was that the virus could possibly 
revert to virulence and cause disease. 
It is the major polio vaccine use today.



THE LYMPHATIC SYSTEM

The lymphatic system serves to 
cleanse the organs, by bathing tissues  
with lymph, which is collected and 
filtered in lymph nodes. These nodes 
also house immune cells.

These immune cells launch an immune 
reaction when a foreign antigen is 
detected.

Signs that the immune system is 
activated are  “swollen glands”, often 
lymph nodes in the neck, armpit or 
groin.



The lymph nodes may contain millions of 
immune memory cells, each of which may 
make a unique antibody. EACH cell coats 
ITSELF with its unique antibody.

Should an antigen attach to the antibody 
coating the cell, THE INTERACTION will 
trigger the cell to multiply, producing 
more memory cells and release circulating 
B cells.
This is called  clonal selection.  

B cells manufacture and release their 
unique antibody into the blood  



When an antigen binds 
to a memory cell, it 
triggers the 
multiplication of those 
cells.

Some of these cells 
remain in the lymph 
node allowing a stronger 
immune response the 
next time an antigen is 
encountered.

Others enter the 
circulation as B cells, 
producing and releasing 
antibodies.



ANTIBODY STRUCTURE AND FUNCTION

The antibody consists of four protein subunits 
which bind together to form a  “y” shaped 
molecule.

There are two regions of the molecule which react 
with and bind to its specific antigen.

The specificity of the antibody depends on the 
structure of the proteins at the antibody antigen 
binding site



When memory cells 
in the lymph nodes 
are stimulated to 
divide, they can form 
any of three different 
classes of cells.

HELPER CELLS collect
antigens and present
them to memory 
cells.

B CELLS circulate and 
produce antibodies.

CYTOTOXIC T CELLS 
(“Killer” Cells) 
destroy cells with 
foreign antigens.



Once sufficient percent 
of  population are 
immune, it becomes 
difficult for a pathogen to 
multiply and be 
transmitted. 

This often requires more 
than 80% immunity.           



There are four 
techniques for 
preparing a 
vaccine.

The goal for all 
of them is to 
trigger  in the 
immune 
response in the 
body.        



There are several 
different types of 
vaccines against 
COVID.

Some types have 
been used for years, 
on the other hand, 
the messenger RNA 
vaccines are brand 
new with COVID.

J&J Viral vector 1 initial 60% Reg fridge $10



BIBLIOGRAPHY
• Ancient roots of immunization:

• https://www.nature.com/articles/d42859-020-00006-7

• Timeline of the history of vaccination:

• Timeline of the history: https://www.historyofvaccines.org/timeline/all

• Evidence of immunization in Africa: Cotton Mather:

• https://www.history.com/news/smallpox-vaccine-onesimus-slave-cotton-mather

• Lady Mary Montagu:

• https://en.m.wikipedia.org/wiki/Lady_Mary_Wortley_Montagu

• Edward Jenner:

• https://en.m.wikipedia.org/wiki/Edward_Jenner

• Salk versus Sabin vaccine:

• https://www.sciencehistory.org/historical-profile/jonas-salk-and-albert-bruce-sabin

• Excellent video on functioning of the immune system: 
https://fast.wistia.net/embed/iframe/4j1vrrcf0c?fbclid=IwAR3pfwrPz4YGDfhNlotjRVRy_PuhRYIb9Honx1gp
mnDLC2hxBFDZzvESzuU

https://www.historyofvaccines.org/timeline/all
https://www.nature.com/articles/d42859-020-00006-7
https://www.historyofvaccines.org/timeline/all
https://www.history.com/news/smallpox-vaccine-onesimus-slave-cotton-mather
https://en.m.wikipedia.org/wiki/Lady_Mary_Wortley_Montagu
https://en.m.wikipedia.org/wiki/Edward_Jenner
https://www.sciencehistory.org/historical-profile/jonas-salk-and-albert-bruce-sabin
https://fast.wistia.net/embed/iframe/4j1vrrcf0c?fbclid=IwAR3pfwrPz4YGDfhNlotjRVRy_PuhRYIb9Honx1gpmnDLC2hxBFDZzvESzuU

