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SPECIFICATION 

The cur1•ently used poliomyelitis vaccinations by killed 

virus (Salk vaccine) do not confer on the patient the disease re

sistance which is conferred by the disease ltself. This type of 

vaccination may greatly raise in the vaccinated individual the 

titer of the circulating antibody against the polio virus. But if 

such an individual, who had no previous contact with live polio 

virus, is infected through the oral route by live polio virus so 

that the intestinal mucosae are invaded by the virus and the in-

testinal phase of the disease is initiated, this phase of the 

disease has about the same intensity and duration as in an un

vaccinated individual. Therefore, a population which has been 

immunized through Salk vaccination continues to be subject to the 

intestinal polio epidemics. Those individuals in the population 

who have been Salk vaccinated and have a high titer of circulating 

antibody will be protected by this antibody against the spreading of 

the disease from the intestinal tract to the nervous systsm. In

dividuals, however, who are not Salk vaccinated - even though they 

live within a population where most of their fellow citizens have 

been vaccinated - have about the same chance of paralytic polio as 

individuals who live within a comparable unvaccinated population. 

In contrast to a person who had never had contact with 

live polio virus but has been Salk vaccinated, a person who has been 

infected through the oral route with live polio and who has gone 

through the intestinal phase of this disease, has thereby acquired 

disease resistance not possessed by the former. If the latter ia 

infected with polio through the oral route, the intestinal phase 
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Insert on Page 3 -

In order to perform the test ovalbumine (or diphteria 

toxoid) is substituted for the killed virus in the composite 

vaccine, and antiserum against ovalbumine (or diphteria toxoid) 

is substituted for antibody against the killed virus in the 

composite vaccine. The test consists in determining whether 

this substituted composite vaccine,if injected in a given manner, 

evokes hyper-sensitivity of the delayed type. 

Whether this substitute;fcomposite vaccine evokes hyper

sensitivity of the delayed type can be tested in either of two 

ways: 
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pf the disease will be very much shorter than in the former one 

( . who, if infected with polio through the oral route, will go through 

the intestinal phase of the disease with approximately the same 

intensity and duration as an unvaccinated person who had not been 

previously exposed to poli • 

The polio virus is one of the viruses of a group called 

D.R. viruses, the members of which have the following characteristics 

in common: 

a) there is an initial phase of the disease in which the 

intestinal mucosa or the mucosa of the respiratory tract ~including 

the nasal passages) are affected; 

b) the disease causes lasting disease resistance in the 

sense that on a subsequent infection the initial phase is either 

completely suppressed or weakened and shortened in its duration. 

Vaccination with the killed virus in the manner which is 

cur ~ently practiced in the case of poliomyelitis (Salk vaccine} -

even though it may lead to a high titer of circulating antibodies -

does not cause lasting disease resistance with respect to shorten-

ing the initial phase of the disease in which the intestinal mucosa 

or the mucosa of the respiratory tract are affected. 

According to this invention it is possible to produce such 

disease r~sistance in the above defined group of viruses (over and 

above the kind of immunity conferred on the patient by the circulating 

antibodies by vaccinating the patient with a composite vaccine. This 

composite vaccine contains killed virus and either an antibody which 

is specific for the killed virus, or an adjuvant, or both, and it 

produces disease resistance which is specific to the killed virus 

used if injected in the manner described below. 
Witn~ssed -March 22,1957 .. 
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The composition of the vaccine and the manner in which 

it is injected will produce disease resistance in every case when 

the following conditions are satisfied: if the killed virus is 

replaced by about the same quantity of either ovalbumine or 

diphteria toxoid, and if the antibody against the virus is replaced 

by an antibody against ovalbumine or diphteria toxoid, and if the 

composite vaccine which is thus substituted is injected in a manner 

in which a high degree of hyper-sensitivity of delayed type is 

evoked against ovalbumine or against diphteria toxoid, respectively, 

then according to this invention the composite vaccine injected 

in the same manner, will produce disease resistance. 

This provides a comparatively simple teat that permits 

us to determine in advance whether the given composite vaccine 

containing killed virus, if injected in a given manner, may or may 

not be expected to produce disease resistance.~P-e~ther ~ 
eitheP albumine or diphteria 

killed virus produces 

~ye~ typ~can ae te-sted in ei thel' of 

a) 1f the composite vaccine containing ovalbumine or 

diphteria toxoid does not evoke circulating antibodies, then tae 

presence of delayed hyper-sensitivity can be determined by injecting 

ovalbumine (or diphteria toxoid) into the skin of the teat subject; 

b) if the composite vaccine containing ovalbumine (or 

diphteria toxoid) evokes an early appearance of circulating anti

bodies in the test individual, then the absence of hyper-sensitivity 

may be determined by transferring lymphocytes to the second test 

individual and then skin test the second test individual with 

ovalbumine (or diphteria toxoid). 
Witnes s.ed Marg
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It is established that delayed type of hyper-sensitivity 

can be evoked by injecting ovalbumine (or diphteria toxoid) mixed 

with antibody (about a four-fold excess of antibody may be used) 

and evoke delayed type hyper-sensitivity against ovalbumine {or 

diphteria toxoid) without giving rise to an early appearance of 

circulating antibodies. In these cases the appearance of delayed 

type hyper-sensitivity subsequent to the injection, can be ascertain

ed by skin testing the injected test subject. Experiments of this 

type have established that intracutaneous injection of 30 microgram 

of diphteria toxoid or ovalbumine in the form of an antigene-anti

body precipitate containing a four-fold excess of antibody, will 

produce delayed type hyper-sensitivity when injected intracutaneously 

(in 10 portions of .1 cc each). 

Such antibody precipitates mixed with complete Freund 

adjuvant injected in adequate quantity subcutaneously, will also 

evoke delayed type hyper-sensitivity. In neither of these two casas 

is there an early appearance of circulating antibody against oval

bumine (or diphteria toxoid). 
0'--l:.. L-

If an excess of antigene ~ an antibody is used and if an 

adequate amount is injected subcutaneously mixed with complete 

Freund adjuvant, circulating antibodies against ovalbumine (or 

diphteria toxoid) will be produced. This makes it difficult to 

determine by direct akin test on the injected individual that hyper

sensitivity of the delayed type against ovalbumine (or diphteria 

toxoid) 1s ·· produced. This, however, can be shown to be the case 

by transferring lymphocytes to a second test subject and by skin 

testing the second test subject • / 1( -" ' L-
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particular injecting a composite vaccine constituted as described 

above and injected in the manner described above but substituting 

the killed virus for ovalbumine and substituting antibody against 

the killed virus for antibody against ovalbumine and using the 

above mentioned proper route of injection in each given case, will 

lead to disease resistance that will approximate the disease re-

sistance that ensues following an intestinal infection by the live 

virus. 

Thus injecting intracutaneously 30 microgram of killed 

polio virus (Salk vaccine) mixed with antibody against the killed 

polio virus (four-fold excess), will lead to a high level of 

disease resistance against polio approximating the disease re

sistance conferred by an intestinal infection with live virus. 

If an individual who has been Salk vaccinated and as a 

result of this vaccination has high titer of circulating antibodies 

against the polio virus, is also made disease resistant by being 

inoculated with this composite vaccine, then he is - in case of an 

oral infection with live polio virus -

a) protected against the spread of the virus from the 

point of entry to the nervous system; and 

b) the intestinal phase of the disease will be about as 

weak and as short as if he had had a previous in-

testinal infection with live virus. 

In preparing the composite vaccine which contains anti

body but does not necessarily contain adjuvant I anrl=wtlU*J. II'IU1Jt-"""ft=.. 

~~P&Gutan~oual~it is desireable to use antibodues 

contained in human sera rather than antibodies obtained frozn animal 

sera. 
Wttnessed -March 22,195~7: ~ 

/ -"} -
l c~ol '1n~e~ '--tl a~ 



6 

The amount of antibody against the virus present in the 

human serum can be essayed as follows: One prepares a series of 

samples using the ~antity of virus in each sample with in-
~ ~ 

creas~ amounts ofGs erum in subsequent samples. Each subsequent 

sample which is injected, may contain twice as much antiserum as 

the preceding sample. Each of these samples is injected ~ 

1~t/Jfl into a monkey that has not been previously exposed to 

polio. The monkeys which have been injected with a sample that 

contained low amounts of serum will respond with early production 

of circulating antibody. The sample injected in the first of the 

monkeys of the series which does not respond with early production 

of ci r culating antibody, conta ins a slight excess of antibody over 
~CJ. 

the killed virus and tdetermines the antibody titer of the serum 

~- for the purposes of preparing the composite vaccine. There

maining monkeys in the series that have been injected with samples 

containing higher amounts of antibody serve as controls. They must 

show no early formation production of circulating antibody if the 

essay is to be valid. 

Such an essay permits us to prepare a composite vaccine 

composed of killed p~lio virus and a slight excess of antibody 

against the polio virus. Such a comp0site vaccine if injected in 

adequate amounts intracutaneously will confer disease resistance 

on the patient. 

By injecting subcutaneously an adequate amount of killed 

polio virus (Salk vaccine) mixed with complete Freund adjuvant, both 

circulating antibody ap d d,is~_aae resistance can be induced at the 
·~'J ·v~ff~~ 

same time. ~f - ant1body is present in this composite vaccine con-

taining complete Freund 

Witnessed -March 22 1957• 
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v excess of Salk vaccine over the antibody against killed polio virus. 

A five-fold excess of killed polio virus over the antibody is ade

quate to produce high titer of circulating antibodies, if the amount 

injected is sufficient to produce a high leve~ of disease resistance. 

Concerning the state of the art in respect to evoking 

hyper-sensitivity of the delayed type I refer to Uhr, J.W., Salvin, 

S .B. and Pappenheimer ,A . Ivi .Jr., Journal of Experimental Medicine, 

Vol. 105 (1957}, and to Lawrence, H.s., and Pappenheimer, A.M.Ur., 

Journal of Experimental Medicine, Vol. 104, (1956). 

Witnessed - March 22,1957: 
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I claim -

1) A therapeutic preparation comprising a killed virus of the D.R. 

group of viruses and antibody against the said virus - the said 

therapeutic preparation representing a composite vaccine suitable 

for intracutaneous injection; 

2) A therapeutic preparation comprising a killed polio virus and anti

body against the said polio virus - the said therapeutic preparation 

representing a composite vaccine suitable for intracutaneous in-

jection; 

3) A therapeutic preparation comprising a killed virus of the D.R. 

group of viruses and complete Freund adjuvant (comprising an oil

water suspension and mycobacteria) - the said therapeutic preparation 

representing a composite vaccine suitable for injection; 

4) A therapeutic preparation comprising a killed polio virus and 

complete Freund adjuvant (comprising an oil-water suspension and 

mycobacteri~ - the said therapeutic preparation representing a 

composite vaccine suitable for injection; 

5) A therapeutic preparation comprising a killed virus of the D.R. 

group of viruses, antibody to the said virus and complete Freund 

adjuvant (comprising an oil-water suspension and mycobacteria\ -
/ 

the said therapeutic pre paration representing a composite vaccine 

suitable for injection; 

6) A therapeutic preparation comprising a killed polio virus, antibody 

to the polio virus and complete Freund adjuvant (comprising an oil

water suspension and mycobacteri~ - the said therapeutic preparation 

representing a composite vaccine suitable for injection. 

Witnes~ed - March 22, 1957. 
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As a clarification of the foregoing text relating to 

Agents for Producing Disease Resistance, I may add the following: 

The DR agent described will produce the desired effect best if 

it is injected intradermally, or, if injected subcutaneously it 

should be injected together with an adjuvant such as for instance 

.1\rlacel plus Bayol F. The expression "relevant antigen" on page 

4 must be taken to mean surface antigens of the infectious agent, 

and the expression "relevant antibodies" must be taken to mean 

antibodies against the surface antigens of the infectious agent. 

Witn~ssed- Janua!y ,l8, 1957. 
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