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I. Introduction
A, General

Throughout the years one of the least understood
and most controversial phases of the knowledge of
acute anterior poliomyelitls has been the patho-
genesis, Since the first careful description of the
clinical entity by Underwood in 1789 (1), many papers
have been published concerning this disease. However,
until recently most of these works dealt with subjects
other than the mechanism of the production of the
disease. Prior to the last two decades all mention of
pathogenesis was purely comjecture with only meager
amounts of sound evidence as baslis for these
statements. In view of the recent severe epidenics of
this disease which have appeared in our country
causing so much public eoncern and the recent
advances in our knowledge of this disease, a review of

this subject is timely.

B, Historical

Though understanding of this disease has been
acquired only recently, its appearance as a disease

is part of the ancient story of man. Lacey (2) in
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1949 stataes that the disease is known to have existed

between 1580 and 1 50 B,C, Ruhrah (3) in 1934 reviewed
the anclent history of poliomyelitis very beautifully.
His illustrated discussion concerned a skeleton which
had been found in flake beds near Sisbury, England.

He described bony changes in the skeleton which gave
mute evidence of a ravage which could have been
poliomyelitlis. He then commented on a picture which
then was present in Copenhagen. This picture was of
Egyptian origin dated about 1500 B.C. which depicted
a man with an atrpphied leg similar to that often
caused by poliomyelitis. Ruhrsh also had a photograph
of the mummy of Syptah of the 18th Dynasty of Pharaohs
whose foot was deformed in a manner typical of
polio-myelitls, and he described an account of an
apidemic of paraplegia believed to be poliomyelitis
which was written before the time of Christ by
Hippocrates. Aretaeus the Cappbdocian in the third
century, referred to by Ruhrah, men ioned cases of
paralysis in children. Ruhrah also discussed fifteenth
century skeletons found in Greenland., Of the twenty-
five skeletons in the group, six showed evidence of
pathology which was probably poliomye itis,

The same aubhor continued his dissertation with



references to historical facts of more recent date,
Among them was a report by Salzman, a German, of a case
of paralysis of one leg with recovery, a plcture by a
Dutch artist of the sixteenth century of cripples
undoubtedly deformed by poliomyelitis, and a comment
concerning Sir Walter Scott who had poliomyelitis in
1773. About the same time, Andy described a case of
poliomyelitis in His wr tings on orthopedics., Other
descriptions of cases of poliomyelitis mentioned by
Ruhrah included Jehn Hunter's deseription in 1750,
W. J. Little's cases with club feet in 1839 and Heine's
classical descrjiption in 18440 which attached his name
to the disease. Ruhrah also mentioned Taylor, who
called the disease "infantile paralysis™ in 1867.
These facts, although very interesting, have no
connection with the subject of this thesis. However,
they serve to show that acute anterior poliomyelitis is
not a "new", or a "young" disease but that it has
plagued mankind down through the centuries. As the
chronology above points out, man was slow to recognize
the condition as & specific disease and has been even
slower to understand the mechanisms which cause this
disease condition. Not all the facts are yet known but

the way 1is beginning to appear clearer. Much of
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the credit for the recent advances in our knowledge
of this disease all phases should be given to the
National Foundat on for Infantile Paralysis which has
financed much of the basic research in the past fif-
teen years. Many of these research projects were
concerned with the development of our knowledge of
the pathogenesis of acute anterior poliomyelitis,

II. Mechanisms of the Disease

A physiclan must know all facets of a disease
from its diagnosis to itstherapy. In order that
one may know a disease he must first understand how it

comes about. This is the pathogenesis or the mechanism

of the disease. In poliomyelitis most of the
experi-mental work coneerning pathogenesis has been
done onexperimental animals and the disease which is
caused

in these animals s called "experimental poliomyelitis",
sinee it differs in some respects from the human
disease. Throughout this discussion every effort

will be made to keep these conditions separated in order

to prevent confusion,

A. Etilology

The etiology or cause of a disease must first be
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known if one is to understand the mechanism by which
the disease 1is produced., It is generally accepted that
the same agent causes poliomyelitis in all of the
animals susceptible to poliomyelitis, including man,
The earliest reports concerning the etiology of this
disease were of a negative rather than positive
nature (}4). Many of the early reports mentioned
coccli or other organisms found in living and
post-mortem material without commenting as to their
signif-icance (lj). Schultze in 1898 ( ) believed that
the specific agent was identical with that of
cerebrospinal meningitis, neurit s and encephalitis but
later changed his mind and state that cautlon mast be
used in interpreting such reports. In 1909 Flexner and
Lewis (}) while giving evidence that the specific agent
is
a filterable virus, state that no bacteria were found
in their material to account for the disease. Wiclman

in 1911 (Y4) stated:

"The results of experimental investigation have
shown that the bacteria found have absolutely
nothing to do with Heine-Medin's disease, and
that in those ceses in which they arose not from
faulty technique, such bacteria must be regarded
as having had an accidental and not a causal

relation to the malady".

Rosenow (5) has written a long series of articles

expounding the etiologia theory of a peculiar, pleo-
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morphic, green~pigment~producing streptococcus whichon
anaerobic culture becomes very small and is filter-
able, appearing identical with the globoid bodies of
Flexner and Noguchi (l4). Greeley in 1917 (6) isolated
from nerve centers in poliomyelitis a pleomorphic
bacillus of the 4 stemper group which was a filter-
passer, could live in milk and form spores., Many other
investigators have completedy disproved the
streptococcic etialogy of poliomyelitis (7).
Landsteiner and Popper (8) were first to transmit
poliomyelitis to monkeys and suggested that the etiol-
ogy was a virus. Soon others proved the infectious
nature of the disease by serial transmission (8).
Flexner and Lewis in 1909 {(l}j) passed the infective
agent through a Barkefeld filter (grade not stated)and

concluded:

the infective agent of epidemic poliomyelitis
belongs to the class of the minute and filter-
able viruses that have not thus far been demon-
strated with certainty under the microscope®.

Since these initial findings by Flexnmer enough
infor-mation has been accumulated to fill a large
book, Recently the wvirud has been classified as
follows:Order - Virales (Breed, Murray and Hitchens),
Suborder - Zoophagineae, Family - Erronaceae, Genus -
Leglo,Species - debilitans, and three subspecies

Brunhilde, 6



Lansing and Leon (9) . 81ince this classification over
one~-hundred differ¢nt strains have been typed (10).

In the thirt s Tookey (1ll) advanced the theory
that poliomyelitis infection depended upon the presence
of enteric toxin as well as virus. This concept has
not been supported by any other author.

Kramer 1n 1912 reported that dilute HCN injected
into cerebrospinal fluid caused a degeneration of the

anterior horn cells very similar to poliomyelitis if

not actually identical (12)., In the last few years
Scobey has ressurrected this theory, laying the etiol-
ogy of poliomyeli is to cyanide toxins present in
drinking water; hdwever, there has been no acceptance
of this theory (1}).

Other unusual ideas which have appeared recently
concerning the et ology of poliomyelitis include the
suggestion by McCbrmick that avitaminosis Bl is the
etiologic factor this disease (1h).

SUMMARY: At presknt the virus theory of the etiology

of poliomyelitis s the one generally accepted.

B. Mode of Transmission

In most cases of poliomyelitis infection the
infective agent enters the human host by way of the

-7 =



oro-naso-pharyngedal route. The problem to be dis-
cussed here is the manner in which the virus passes

from one human hast to the next. Almost every con-

ceivable avenue of transmission has been investigated,
usually with negative results. Most of the positive
and repproducible results have been in substances which
might easily pass through the oropliarynx, such as food
and drink,

Many investigators have isolated the poliomyelitis
virus from the gastrointestinal tract starting with
Kling, et al, in 1912 (15). This discovery soon led
others to study sewage or virus with positive results
(19, 20). During an epidemic of poliomyelitis as
many as 6 per cent of a city'!s population are excreting
poliomyelitis viris through their feces into the sewage
(19). Thus Sabin in 19 and Russell in 1952 have
emphatically stated that faulty hygiene is responsible
for the transmissfion of poliomyelitis via the
feces-hand-mouth route (21, 22). Little in 1954
reported an epidemic of poliomyelitis in Edmonton which
did not conform to the pattern expected from the spread
by contact infection but was uniform as is a water-
borne infection (23). He named as a possible reservoir
a small town upstream which had an inadequate sewage

system.



Some investigdtors have felt that sewage alone 1s
not responsible for poliomyelitis infection and have
incrimineted milk, insec s, moles and frult as vectors
in the transmission of peliomyelitis. Most of the work
has been regarding insects, including cockrosaches,
horseflies, mosguitoes, houseflies and many others,
some of which have been found to contaln the virus
(24=27) .«

The other major mode of infection which has been
considered is the Broplet or contact spread of the
virus. Faber (28) has been one of the champions of the
droplet spread of infection in poliomyelitis.

.Others have been more strict stating that immedlate
contact with infected pharyngeal material must be

made to allow trapnsmiss on, ruling out air-borne
transmission altogether (2931), while several reports
have definitely contradicted thls manner of
trans-mission (21, 22).

SUMMARY: Most reports suggest that the mode of
trans-mission of the po iomye itis virus is generally
in acycle starting with virps-conteining feces being
excreted from the patient then going directly to the
next host via the feces~hand-mouth route or indirectly

via the sewage, thence into food or drink. The
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position of other vectors, such as insects or animals,

in this cycle, if present at all, is still in debate.

C. Susceptibility of the Host

At present the general belief is that poliomyel-
itis infection is as common as measles. However, only
1l per cent of those infected have the paralytic
disease (9). Even before this fact was known, many
investigators were noticing that many factors other than:
infection alone were present in the production of the
parelytic disease. Most of these factors tend to
lower resistance to infection but a few increase the
host's resistance. The factors which have been most
often reported include hormones, pregnancy, physical
activity, tonsillectomy and injections.

One of the earliest reports of a factor increasing
the severity of poliomyelitis was that of Hochhause,
who in 1909 noticed that vacéinatian increased the
severity of the disease in one of his patients (33),
DeTeysien in 1921 made the first report of relation-
ship of injections to poliomyelitis (34). Much more
recently there have been many controversial reports
in the literature concerning the effect of thera-

peutic hypodermic injections of various types in
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