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Disclaimer

* An engineer with a passion for history
* Not a medical professional

* Not a microbiologist

* Not a pharmaceutical expert



Outline:

* Brief history of Parke-Davis.
e Background Information on Tetanus and its cause.

« How the horses stabled at Parke-Davis in
Rochester stopped tetanus from progressing.

* The mitigation of tetanus during WWI

A World War | Hero
* The tetanus vaccine



Parke, Davis & Co.
History

* Small drug
store at
Woodward &
Gratiot owned
by Doctor
Samuel Duffield
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An Early Product

50% finely divided
metallic mercury,
lanolin, white wax,
mercury oleate, and
white petrolatum.




Parke and Davis
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Duffield left the business in 1869

A Founder of Detroit
College of Medicine

congolidation of the Dernorr Mepical Conigax and
the Micmicay Cotrgce oF MEDICINE,

Incorporated by Act of Legisiature, June, 1885, through the

e

Detroit College of

~ Medicine
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The above is a Caf of our new College Building, Just completed at a cost of $80,000,




Parke, Davis & Co.

Parke, Davis & Co.
Nov. 16, 1871

bth. The copartnership is to commence at the date
mt&w continue for the period of
Detroit, Nov. 16th, 1871,

n 12-1awét
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First factory
Many biological products

BIOLOGICAL: any
substance, as a serum
or vaccine, derived
from living organisms
and used to treat or
prevent disease.




arke-davis & co. 1970s

Began Manufacturing on this Site in 1871




Parkedale Farm

e [nitially
Purchased 340 .
Acres of Land el i ol
in Avon
Township
outside of
Rochester




Parkedale farm - Botanicals

» Digitalis (foxglove) to make heart medications

e Cannabis Americana
 Fluid Extract
 Tincture
* Solid Extract
e Powdered Extract



Tetanus

* What Is Tetanus?
* What are its symptoms?

* What early method was used to stop tetanus from
progressing?

* What part did Parke-Davis play in this method?

* When was an effective vaccine discovered &
developed




Tetanus & The Rusty Nail




What Is Tetanus?

Clostridium tetani

A serious disease
et — associated with
" the cells & spores
of the bacterium
Clostridium tetani




Clostridium Tetani Spore

* We can think of spores
as seeds

e They can lie dormant
almost indefinitely

* In a host organism,
spores become a cell
that can grow and divide




Clostridium Tetani

Ubiquitous



Toxin Produced By Clostridium Tetani Causes

the Disease

' DANGER

n

Tetanus toxin is
a poisonous
substance
created by a
living organism.




Sterilization Does Not Inactivate Toxins

'/ //.
Cooking does not L e
inactivate toxins SREN R o



How Long Has Tetanus Been Around?

* Probably since man
has roamed the
earth.

* Described in the
Bible

* Described by
Hippocrates

Hippocrate




Tetanus Symptoms

o Stiff jaw muscles that
become increasingly
rigid

 Painful neck muscle
spasms and stiffness

e Facial muscle tension




Death From
Tetanus

*1in 4 People,
Worldwide,

Who Contract
Tetanus Die

* If untreated,
90% of victims
die.




Incubation Period

o The t'i me Sunday ‘Monday Tuesday Wednesday Thursday Fridqy‘Sufurday

between
symptoms and
infection is in
the range of 7
to 21 days




A Famous Person Who Died From Tetanus

 John Roebling - Designer of the Brooklyn
Bridge

* Died of tetanus on July 22, 1869.



Tetanus Is Not Contagious

 The Toxin Produced
By Clostridium Tetani
must enter the

the disease.




1889 C. Tetani Isolated & Cultivated

Kitasato
Shibasaburo Emil von Behring




Preventing Tetanus

» Jetanus serum containing antitoxin,
derived from horses, and administered
before the appearance of symptoms
prevented the disease from developing.



Making Tetanus Antitoxin Serum
at Parkedale Farm

Initially
N
Detroit




Clostridium Tetani Toxin Preparation

o Clostridium Tetani
- r Bacillus are
. AN introduced into
‘ llis_-.l,;"-jéﬁr‘ W sterilized flasks of
() e
sl L beef broth.
: ' » Incubated




Clostridium Tetani Toxin
Preparation ™™ s

* Incubated fluid was passed
through a paper filter and
then a sterilizing filter

* The bacteria and solid
impurities were removed

leaving the toxin, and |
remnants of the beef broth \ ..




Injecting the Horse With Toxin

A horse is given
small doses of
toxin every 8 days
until it no longer
shows any adverse
effects




Bleeding the Horse

Blood is drawn
from the
jugular vein in
the horse’s
nheck




Blood Placed in Test Tubes

When exposed to air, red
cells clot and settle to the
bottom.

Blood clot




Anti-Tetanic Serum

o _I_yphoned from
est Tube

*Filtered

-Adg’usted for
potency

*Filled into Vial




The Great War

World War | and Tetanus



Flanders in
Belgium

Men carry a
German 15-
centimeter high-
explosive shell
manufactured in
1914 away from
the field where a
farmer found it.

1, 2023



WW I Early Incidence of Tetanus




World War |
and

Tetanus "
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Rendering First
Aid in a Trench
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WW I Early Incidence of Tetanus

August to October October 1914
1914

63 cases per 1000 32 cases per 1000
wounded soldiers  wounded soldiers




American Expeditionary Forces (AEF)

In the AEF, of 500,000 wounds and
injuries, only 23 cases of tetanus were
recorded, with no deaths.

* The number of cases tended to further
decline as the war went on.



Downside of Horse Serum

*Death & Illness

*Serum anaphylaxis (acute allergic
reaction)

*Serum sickness - fever, rash, joint
pain, and swollen lymph nodes.



A Hero of The Great War

Her name was Tess



Tess - The Horse

e Came to

Parkedale in May &
of 1917 ¥

* Produced 1023
Quarts of
Tetanus Anti-

Toxin or about
100,000 doses

A Bay Mare - Not Tess



Tess Becomes a Mascot

HALL FOR RE';’T
(248) 65122

* When she was
retired in 1938, the
American Legion
Homer Wing Post
172 in Rochester
adopted her as an
official mascot



Tess - The Horse
A WWI Hero

1928 Pontiac
Armistice Day
Parade

eamm jTRE ‘AERDMMTNE

XL DANIC B



Tess spent her retirement living the dream

* She loafed in the pasture and ate the best
oats.

* She had a kind disposition and grew playful
in her old age.

* She became the pet of all the employees on
the farm



Tess Died in May 1935

* Her obituary
appeared on the
front page of The
Detroit Free Press

Life-Sa '
Dead of Old Age

Tess Produced Serum

for 11 Years




Tess Burial

* Tess was buried
on the property

 There was once a
marker to mark
her grave, but it
has been lost : e,
over the years. e e ol

Photo Taken in 1950s




A Vaccine for Tetanus

*In 1924, Pierre Descombey learned that if
tetanus toxin was inactivated with
formaldehyde, it could be used as a vaccine

* However, it took several weeks for the body
to build up significant immunity



A Tetanus Vaccine

* Not widely used until WWII.

e |t was administered to all U.S. soldiers in
World War Il

* |t was then used for the vaccine that was
administered to the general public.



Tetanus Antitoxin vs Tetanus Vaccine

* The use of antitoxin gives protection for 1
to 3 weeks only and is administered after an

injury.
 Tetanus vaccine gives long time immunity

and is cheaper and practically free from
reactions.

* A booster is recommended every ten years.



Tetanus immunoglobulin
replaced horse serum

’ Tetanus ! HUMAN TETANUS IMMUNOGLOBULIN

immunoglobulin TETANUS GAMMA 250 1U/1 ml

(TIG) is made R
from human KEDRION

plasma that

contains

antibodies to

tetanus.




Incidence of Tetanus in the United States

* About 30 cases of tetanus are reported
in the U.S. each year.

*Between 2013 and 2022, there were 13
deaths from tetanus in the United
States.



Thanks to pharmaceutical companies like
Parke-Davis and horses like Tess. Tetanus

has almost been eradicated in the
United States

Success!



Thank You for Your Attention

Questions?



%)
n
0,
O
O
Pt

al
&

i e

—

I
=
-
-
(),
wn
(0,
%)
.
o

.-
oN

=

X
(O

=




Parke-Davis Tetanus Serum Production

 This biologics pioneer was the first laboratory to be granted a
licence for TAS production [13]. Over 600 horses were bred and
immunized in order to fulfil the demand [14]. The horses were
immunized with increasing doses of virulent C. tetani culture
bouillon every 8 days “until no reaction to the culture is
manifested and the blood shows the highest nhumber of immunity
units obtainable from that individual animal” [15].




Research Laboratory

The first industrial
laboratory
devoted
exclusively to
pharmacological
research was built
by Parke-Davis in
1902




Tetanus Antitoxin Serum (ATYS)




Making Tetanus Toxoid Used for Vaccine

* Tetanus toxoid is made by growing
Clostridium tetani bacteria in liquid media,
purifying the toxin, and treating it with
formaldehyde to inactivate it. The resulting
toxoid is then combined with aluminum or
calcium salts and injected intramuscularly.



Clostridium Tetani

The spores are

found everywhere

in the environment,

v .. particularly in soil,
» ash, and feces of

~- animals.




Tetanus Anti-Toxin - The Parke-Davis Manual
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_r e, Davis and To.

s . “Som.e clinicians deny
- that its results are
e curative, although there

BACTERINS

e 1s abundant evidence that

GLANDULAR EXTRACTS

Tl T its timely administration
DR does prevent tetanus”

FRESS OF
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Making Horse Serum - Early 1900s

antitoxin

medicine




Diphtheria and Horse Serum

* The infection works in a
horrifying way,
simultaneously poisoning
the victim and slowly
suffocating him or her as
the bacteria grow into a
thick film in the throat.




Making Horse Serum

What was the process for making
Tetanus Anti-toxin?



Parke, Davis & Co.

Small drug store at Woodward & Gratiot owned
by Samuel Duffield

Pharmacists formulated medicines on site

In 1862, Duffield began making some items
ahead of time and putting them on the shelf.



