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STUDITS UPON EPIDEMIC PARALYSIS AwONG
GUINFA PI3S

- INTRODUCTION

Epidemics occurrins among labratory animala are of
cansiderab]e importance to bacteriolosglists, because of
their direct influence upon the 1nterpretaticn of experi-
mental work, Quinea pigs are perhaps partlcularly sugcept-
able to epidemic diseages chafacterized by paralysis,
Romer-(IQIO)l reported tha t labratory guinea pigs dted
of an epidemic paralytic disease which resembled acute
anterior poliomyelitis in man, He reported the etlologilcal
a gent to be a filterable virgs. The disease had an incubation
period of nine to twelve days, |

Bally; working at the bniveraity‘af Ransag, in 1921
describes a disease which is very simllar to that mentioned
by Romer, Bally reports that the disease iz characterized |
by a losg of ap@etlta; gradual decreage in waight; 8light
va riation in temparature; emaciation, diarrhea; general
tremcr; and indisposition to any movement except when
forded from place to place, He states that the average
time which elapsed between the onget of any noticeable
symptoms and death was four to five days. The 1nitial
symptoms were cJogely followed by flaccld paralysls of
the hind limbs, At first when the animal was disturbed
would try to move by pulling itself alonsg with the front
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feet, but in the advanced stage the animal woulﬁ4fall
over on one gide; unable to right itself.

Bally’aescribes the lesions found on autopay to
be as follows; lunge; hardened anﬁ aongésted; small biie
stained area’'s throughout the liver; considerable gas in
the emall integtine, Th@'kidneya;‘spleén;'ana suprarenals
nere uéﬁallyfnormal.‘There were extensive hemorrhagic
areas throughout the éxi]?éry and 1ngu1naj'3ymph nodes
and the a&jcininv ﬁisauea. The presence of the hemcrrhaﬁic
lymph nodes wa 8 the mogt characteristic findinj. Some=-
times the gpleen was enlarged.

‘Another outbresk of this diseage occurred at the
Unlversity mf Kanasas in‘1927; which hag provided the
material for the present study., The disease is readily
transmitted from one guinea -pig to ‘another, Bally reports
a guinea pig which had ‘contracted the dlsease by being
e xpogsed in the same cage with a sick guinea pig‘f0r~a
period of ten minutes.. |

' Bally reports that the a;sease can be transferrea”
by fhe.lnjecﬁlaﬂ of the filtrates of emulsions of brain
or gpinal cord of guinea pigs which have died 6f the
disease, The likeness of the digease to acute'énteridr
po]iomye]itia in the human, makes 1t desirable to study
the etioclogy of the latter dlgease. '

~‘Acute pollomyelitis is an acuté; specifiec, infectious,

febrile, disease which occurs in human belngs both
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sporadically and epldemically. A similar condition may
be produced in labratory animals’by‘tha,injectioﬁ,of
thé pathogenic virus, Acute poliomyelitls is character-
1zed by widespread lesions in the nervous‘system;'With
speeial 1ocaiiza tion in the anterior horns of the
spinal cord, It is particularly incident in chlldren,
alﬁhoﬁghkno‘agé'is'exempt. Heraedity and sex are not
predisposing factors, Carriers are”probably'commén.

The disease was first described in 1840 by von Heine.
Badhem in 1835 describes a few cages of paralysis
following an aouﬁé onget, In 1EB55 Prevoct and Vulpian
gtudied the lesions in the anterior horn, and attributed
them to infantile paralysis, . |

"The incubatlion period is one to four days., There
15 a sudden onset charasterized by fevevishness. An
appaientiy‘well'chila'will”have a Tever of 101;105°'and
have pain in the limbs and joints. In a couple of days
the paralysis sets‘innabruptly; reaching a climax in 24
| houré.‘?ha paralysls usually localizes in the muécles of
one limb, otherwise the child regains health. The mortal-
ity rate s 25.:37%. :

That the organisms causinz poliomyelitis are capable
of pasasing throusgh a berkfeld fihter;'waa shown by
Landsteiner and leVﬁﬂiﬁiz; and Plexner and Lewis3.
Flexner and Nousouchi’ report cultivation of the virus
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from nérvous tissues and frpm'the filtrates of nervous
tissue from @atienta and nonkeys daad'of4ths dlsease,
They used stérilé rabbit kidney ascetic fluld media,

fhay wére'unable to obtain goaa or cchsiatént results
with any nther medlia for the first fow generations. :
Heatinq the me&ia renﬂers it anfit for use They'cultiv-
&aed the crqanisms anaarobica)ly for 7-32 days, when |
ther@ would apnaar a siight apajescenee around the frag-
mants of kianey~and nervous tissue 1n,the bottom of the
tube. A fragment of brqin material was found to give
better results taan an emu]sion. lecerinated tiqsues gave
lesa consistanﬁ results than did fresh ones, The organisms
seem to have no effect on glucose, sucrose, lactose,
maltose, dulelte, salactose, iévulose, mannlte;:glycogen,
dextrin, 1nulin, arabinose; drylitmus mllk, The‘darkfeild
showed globoid bodies .15 ﬁo ;3 microns in diameter, in
chalns, pairs, or émall masées. They can be stained with
gither Gram's or Giemsa's stains. Plexner and Nougouchl
describe them a a being Gram variable., The globoid bodies
have apnarrently fu]fi]]ed Koch's postulates. The dlseasa
can be transferrad to monkeys with the cu)tures and the
organlams obtalned again in pure cultura. The viru]enee
geems tc run down on sucessive transfer in culture,
Amoss? reports that the cultures will produce the disecase
a5 long as thirteen months after isolation and from the

twentioeth ﬁranﬁfef.'It will be remembered that the virus
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1s fully virulent after six years in 50% glycerol,
?ailare‘h&s often resulted in attempts toyisolate the
#loboid bodles, even wheﬁ ueingywdugouéhifa'technicn

Tﬁm sloboid bodles have been obgserved directly in
th@}nervous tissue of subjects of the digease, cﬁltures
ha vérbaen obtained from the bldéd gtream,

| V(Typieal pcliomyelitis hag been proauced in mankéys
by repeated injectlions of the globoid bodles when one
injection was 1nsuffieient.rTh1a i8 characteristic of
geveral of the filterable virus dlseases,

| AmossS reportsxﬁhaﬁ he was unable to geh satisfacfory

"complement fixation usingﬂgloboid bodies‘aa,antlgen, and
anﬁi-globaid)body‘serumgiﬁe oceasionally zot fixatlion
when monkeys were used., Convalescent serum:will not

fix complement with golbo;d bodies, but neither will 1t
fix complemdnt with tigsues fﬁom poiiomyelitis cases,

Thé growing of the ghobold 50&;65 in antisera or in
convalescent serum causas‘a clumping 6f the organlisms,

The identity of the etiological factor of polio-

ﬁyelitis 1g vevy much disputed. Rosenows, mathersT, |
Nazum and Harzogg, and others maintain that a pleomorphig
streptococel 1s concerned 1n the aiseaae, R0senow reports
that he has ghown th~t the specific locallzing power of
various bacteria is an imbartant factor in the eticlbgy

of various diseases, including disecases of the nervous
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gyatem. He flrst reported finding a neuroiropic strep-
tocecun 1ﬁfpolicmyelitis in 1915, A éertain\p&éomorphic
streptococcus was 1sBhated from the tonsils in a large
number of cages, and the same strepbtococcus has been
' reported to have‘been fournd in all of the twelve cages
of poliomyelitis.in the bréin; Thls organism shows a
greenish,caidny on blood azar with a narrow zone of
hemolyais;‘The filtrates of the streptococcl would grow
on guitable media. Rosenow, and coworkers? report that
the organism usually loses its pathogenicity'oh cult-
lvation and upon guccessive animal passage. They report
ag evidence the production of paralysis &n dogs, rabbits,
guinea pigs,'oatﬁ, and mcnkeys by the injection of 4his
streptococel, ~

-~ gherwood ani Downslo woere able to produce paralysis
in rabbits by the injectlon of a pleomorphic streptocegel
1golated from normal throats. They also showed these
streptococel to be immunolozically similar to those
claimed by Rosenow to he the‘caﬁse of poliomyelitis,
Bu11dt gas uhable to met paralysis in animalﬂ-usiﬁg
pleomorphic streptocel isolated from throats of patlents
having poliomyelitis. He also repoftg failure to establish
any rolationship between these streptococci énﬁ the filter-
able virus of poliomyelltla, He also reports that the gooner

that the brain 1s removed after death, and the greater the
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care uged 1nfy@moving‘it the less chance there 1s to
fini streptococcl,

‘Ma zum and Herzcgs aloo contending that a pleo-
morphie streptococc1 was th a‘eticlogical {actor
isolated an organism which resigted glycerin for thiriy
five days. Tt was a filter passer. 55° ¢, for 30 minutes
would kill 1it. | , 4

nu30w~ﬁansan, Harbitz and %chme]zz, and Giersvold,
1solated g Oram positive diplococcus in the cerebrospinal
f1uid of several cages, %lorsvold clalme to have produced
paralysis and death in aximnjs by the imjection of them.
Lccft’anﬁ“nethlofﬁ in Worway report the igolatlon of a
meningocecéﬁs#lika org&nism from the cerebroswiﬁal fluid
ef two casas.

Pasteur, ?culartnn and accormas repowtea finding
a micvrococcus in the cerebrogpinal T1uid of several caszes
of poliomyellitis during life, which upen injection into
labratory an@malﬁ would produce typical symptoms and
paralys;s.‘ﬁolme?, Brown, and Freeselj in culturling the
cerebroapinal fluids of‘manyApatients roported 15% sterile,
nc'sﬁreptoeocci,kSO% diplococel, 207 Gram negatlive bacillus,
207 diphthercids; and 20% of thelr cultures contalned
Bac1llus gubtilus as a contamination. All animal innoc-
ulationg gave negative results. |

In sunming up the literature on the subject of the

etlological factor of poliomyelitis it seems necessary
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to state that althoush the matter is very unsettled,
the largegt amount of evidence geems to indlcate that
the organienm 19 a filter;p&sser, and pousibly it is
the globold bodles of Flezner and Mougouchi.

‘The ocutstanding points in {avor of the globold
bodies avre, first, the globoid bodles are found in
cultures of pollomyelitie material, sacoﬁd, the 1njéc¢'
tion of the culiures into monkeys gives rise to pollio-
mleltie-lilke symptoms, althouch often no symptons are
obtained, third, they are‘fapovted to ghow chéin forma-
tion ér'clnmﬁing when grown in convalegcent serum, and
‘fnurth; the globold bedies have bheon reported found
dirsetly in ﬁgliomyelitic cord,

The main polnts against the zlobold organisms are, .
{irat, they haVQ‘ﬁeen found only in a small percentage
of the c¢ogeg examlned by Flexner and Fousouchi, anl in
only a few of the many cultures examined, second, tho
cultures are filterable only with A1fflculty, while the
- virug pagses the Tinest fllters with comparative ease,
third, thelr cultures have not been founl to produce
antibodles ani zive no protection to monkeys while the
virus protects the animz2l, faurthi’the hunman virus
throuzh aﬁimal passage increages in virulancé, which
h2g not beon gshown to be the case with the culture viruség,
and fifth, the injection of fresh normal tissue of

gsoveral kinds will glve rise to paralysis in animals,
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There ig enough fresh kidney tigsue in the cultures
that this pogeibility must not be overlooRed.

Although the zloboid bodies have the abundance
of experimental evidence in thelr favor, 1t is very
&éubtfﬁl if they are related to the digease,

There are several outstanling similarities between
poliomyelitis snd the epldemle paralysie of muinea . pias,
The relation hetween the etioclogies of the two disoases,
is of course obvioug, both being caused by a filtoerable
virig. Bally reports that when using storile rabbit
kidney ra&bit gserunm me@da he was able to cultivatc tha
ctiolosleal factor of the enidemlc paralysis of culnea
Pize, anl obgerved in his cultures clumps simllar to
thogse reported hy Flexmer and Hdugcmchi-as zloboid bodies.
Baliy reports tha production of the typleal digease in
sulnea plsg followlng the Injection of culiurecs of the
virug, however he d1d not get paralysie with the.guinea
pigﬁvsa treated.

. The two orsanismg are very regigtant to diglinfectants,
The virug of polioégelitis ig reported to have survived
in glycerol for six yearsla. 0ﬁharsl5’16 have 2lgo
noticad the resistance of the virus., Tt resists .59
phenol for at least a year, dryinz over TOU fép'a month
or more, dryinz over H2304 for 50 days, freezlng for

several monthg, and bile for long pericds of time.
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Rcmer; Flexner, and Iﬁwia; Leiner and von Welsner, and
Levaditi have noted that the virus heated to 55° ¢. has
no imnmunizing power, The'virus of epldemlic paralysis
of guinea pigs haa been observed to be fully virulent
after a year in 50% glycerol at ice box temperature,
| The characteristic finding of h@morrhagié71ymph

nodes in gulnea plgs on autopsy reminds ug of the work
of Flexner and Lewisl7 showing the infection of monkeys
with a human mesenteric lymph node, .

8ince the epidemlolozy of the two diseases seem
to closely resemble each other, it would be well to
revelw whatria known of the mode of infection in pclioé
myelitis. ’

The organism 1s probably transferred throusgh
direct contact and infection throﬁgh the nasal pagsages,
It is found easy to innoculate monkeys by application of
the virus to the unbroken nasal mucosa of monkeysla'lg.
This method 1s much méra effective than innocul=tion
through the blood stream, Tt is thouzht thot the virus
goes to the brain through the olféctory nervg, since the
gevering of the nerve just before innoculating the virus
on the nasal musosa prevents the infection. The virus
hag been found on the nﬁsal mucosa of'patienté énd

contacts so 1t 1s not' thought to be i1llogical that this

is the normel mode of infection,
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It 1g found that 1t takes a much Jarger amagnt
of the virus to infect by way of the dblood stream,.
than by the nasal mucogsa, for the protective influence
of the choroid plexus must be overcoms following the
intravenous injection before the virus can reach the
brain, Flexner and Lewisaofreport that if it takes one
doge of the virus to produce infection throush the
nagal mucosa it will take 1,250 doges to produce infec-
tlon through the blood stream, The incubation period
18 also lenghtened from slx to seventeen days. Aftern
entering the brain, the virus affects first the brain,
medualla dnd then the spinal cord,

2l are of the opinion that

Tlexner, Clark, and Amoss
epidemlcs occur when a more virulent strain arises and
remains virulent for a time. Flexner and Amosg22 .
report a gstrain of poliomyelitis virus which they obtained
in 1909, It roge in virulence very aulckly in transfer,
through monkeys, then for geveral years it was relatively
nondviruiant, regaining 1te virulence agaln after severai
yea ra, being tranaferred through monkeys,This resewbles
the virus 11T of rabbiﬁs‘reported by Rivarsgg

The veports régariing the passage of acube polio-
myelitis to animals other than monkeys vary cbnaidarably.

Krause and Melnicke reported the passage of a straln

through seven generationg of rabbits, Lentz and Huntemuller
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tranaferred it throusgh rabbits by various meand, They
r@povﬁéd that the 1esians founi in the brains of rabbits
'werevglight compavad tH those found in man, Marks
obtained some striking results by transferring the
Yirug thraugh seven generations of rabblta., He reports
that the dlsease in rabblis cannot be dentifled wlth
that 14 man, They dled in convulsions but had no para- -
lysis, His animals were erm 356;550 grams in welsght,

" Romer gnd Joseph, Iandgteiner anl lLevaditl, leiner
and von Wei@ner; and Flexner all report failure to
infect rabblts. |

Neustaedter23 reported the pagssage of the disease
from monkeys to sulnea piga‘and back to mmnkeys.

Rogenow reporis the passage of a etraln through
seven menerationg of rabbits; Tounsg rabhits weére much
move sugceptable, The incubation period for the rabblis
was from 2 to 41 days. Rosonow reports two types ofbthe
digeagss in rabﬁiﬁa, a8 rapia,‘and'a'slcwfprcgregéive’typé.

" Wevin and Rittman24

also infocted rabbits noting

the same results as givag by Rosenow. Jemma25 reported

the passage of poliomyelitis to rabbitg, The rabbits had
'convuléiona, tremors, paralysis, and frequenﬁiy'dled,

| It can be readlly seen by the work alreédy meﬁticn@d
that more knowledge is needed concorning the etiology

and immunology of the suinea pig paralysis,
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The objJectives in nmind when the present work was
gtarted g ye, |

l.Vore knowledgze concerning the spedfﬁﬁ organisn.

Q.Attempt to actively immunize guinea plgs

 acninet the epidemic paralysis,

B Attempt to pasgively immunize guinea pigs.

TEQHNIC

| ; 1. ¥RTHOD OF RWWOVIﬁﬁ TH® BRAINS AXD ﬁPIﬁAiQCORDS
TROM ¢ UIN“A PIGS ”DR ”UWTHU? ﬁ%ﬂ |
The anima? used was etherized and thonourhly wasnnd
with nercuric chloride 1—1 000, The skin was cut on the
mid-vantral lire and laild back, The internal organs
were‘tﬁen removed with sterile instriments. Thé vertebre
were cub langiﬁu&inally with sterile sclsaors and the
cord 1iftied out and placed in a dessieating'jar; or in
sterile 50% slycerine as desired., The animal waé tﬁén
turned over; théyheaa skinned and the brain r@movéd,
observing tha same précautions to preserve stevility;
The instrimonts wore storllized in 10% phenol in alehol,
and rinsed in alchol before using,
| | 2@.’7 WETHOD OF TREATIW? AND PRPSTAVINWG THT BRATNS
AND CORDS, |
One cord ﬁaa treated with .57 formaldehyde for
24 hours and then dried over KOH for 2l days and placed
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in 3509 glycovinefaﬁ ice Dhox tonperature, Qther cords were
placed directly into 507 glycerine, 94111 other cords were
uged directly without trestmeni. The inlividual nethod
will betgiven for each cord uniler Data,”
3..T?GHHIC O PATEPATING TNULSICHS ?ﬁR\INJEGTI@N.
'~ The fragments of the nevvous material, about an
eighthof an inch cuba; were ground in sterile saline in
a gterile teglt tube with 2 sﬁerile‘glass rod, The nervous
material was allowed to settle, gome of the supermatant
fluia ﬁéa tested for sterility by innoculation into
broth, blood asmar, agar slanﬁs,_énﬁ dextroese btoth, and
eglturing bath‘aerobically and anaerobically, The cultures
were aliways ste?ile, ruling out any comnonly known contam-
Imrtion. The supernntant 1uid was then used for the innoc-
ulation,
4, TTCHMIIC OF IHTTOTIONS.,
| (a). Intracerebral. ?ha gkin on ﬁhe’forehsaa of
the guinea pig was well c¢lipped and washed with alchol.,
The skin was cut 1n the.mid 1ine and pulled gently to
one si&e._a gnall hole was bored throusgh the skull with
ﬁhe pcint of a scalpel. The’matew;al was then injected |
into tho roglon of the vontricles. The skin wéa replaced
and gealed with collodlion,
(b). Intraoccular, A fine ncedls was used. The

eye wag anasesthesized with cocaine.>Tha material wasg
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iajecﬁ&ﬁ‘iéﬁc the aqueous humor by onterins at the edge
of the irls., The eye waul&‘recéver;within geveral days
‘g0 that it would appear nornal. ; '

‘ | (¢). Intradermal., Tho halr wng clipped and the area
waghed with alchol., The injections were made in small
amounts and in many places to spread out the méterial.

The detgi&kﬁa re recorded with each guinea pisn.

5, TICTNIC OF UCURTYT TTNDTRATURTS,

The thermometer was ingerted into the rectum to
the 95° ®, mark ard retained in place for 35 to 40 seconds,
This was found 40 zlve the nost conslstant results.
There wa 8§ very 1146l variaﬁicn found between these
regulis and those obtained 1T the ﬁhermameﬁér was left
in place fer a 1cngerlﬁime.'All’temperatu?eé of the

animals wore recorded in the farelnhelt scile,
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"DATA AND RVSULTS

1. I-IOURLY VARI%TIOWB IE‘T A GUINRA '°I 1S TEMPERATURE,

The temperatures were taken of normal gulnea pigs
at EP,m:; EHP.M,,.and;B f,m, The variations were found
to be slight; posslﬁly due tovchangas in ventilation,
activity, aunlight or foo& K fow tyn&ca] temperaturaé'
are as fol]ows' pi” no..- 52 102,3, 102, 2 and 102,5;
pig no, 50, 102.7, 1@2.3, and 102, 4~ pig no. 51, 102.?.
102,7, and 102,63 plg ne.‘48, 162.3, 102,1, and 102,4;
and pigAno;HAS, 102.8, 102.6; and 102@9; The average
temperatures taken for twelve guinea pigs for these
three hours wa s the same for all three hours, namely
102,6, 102,6, and 102,6, This shows that the hourly
'Variation ina guinaa pigs témperature ig usuallyylese
than three tenths cf a‘degpee; and that the particular
nour of the day seoms to have 1ittle or no constant |
effect upon it. This conclusion seems to be justified
by ﬁha-rosults of many guihea pig temperatures taken
over léng periods of time, upon many gulnea pigs from
6 A, to 11 P.m,

2. V%RIATIONQ Iv A GUINEA PIGS TFFP”?ATU?“ OVER
LON® PWRIODS OF TIME, _

By averaging the temperatures of guilnea plgs over

periode of a weclk or more the variations found {o exist
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for diflsront hours of the day are 1asﬁ; and ﬁ nornmal
sulnea plg 1sg found fto have a dafiniﬁa tonparature curve,
The temperatures of three typleal normal muinea pigs are
asafollows; plg no, 37, av. temp, 1/8/29—2/5/29 102.1,
| ,_2/25/2'9..3/21/29‘%3.0‘3.&, and 3}’22/29-4/14/29_.3.02.5; rig
no, &T‘far thres ginlilar perisﬁs; 101.5,‘103.‘and 102,8;
»iz no, 52, 101,9,'107i an& 102,7. A pnormal gulnea plg
uni formally has a rise in temporature the first weel
it is'recéivad; 4 o o -

| : Thore 19 § sharp contraast botwoen the temperatures
‘cf’ﬁormal;suiﬁaa p{gs and those innoculated with cord
taken from gulnea plgs having epildemic paralyeig, and
with the temperatures of animale innoculated with normal
neﬁvdns m#téwial.

~ Guines plgs which have ecmﬁracted the epidenic
paralysis, cither by contact or inmnoculation, show a
charactwrisﬁic drop in temper&ﬁure the last week before
death, | o
Guinca pig no. 5. Injected intracerebrally 3/31/28

with an enulsion of cord from gulnea pig no, 101, dead
Ofﬁpgpalyﬁiﬁ.vThG cord had been dessicated for 14 days
over KOH before placing in 509 glycerine, Aveﬁage tenp.,
4)1/28-4/5/28  101.3
&/4/28;&/8/28 100.%4 Diarrhea, paralysié, fur fulfled,
4/9/28 Dead. Autapsy revealed hemorrhagic lymph nodes.

Guinea piz no. 5. Injocted similarly to no. 5
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z;/:i /2&.:;-/13/28 102,2 |
4/14/28»4/27/28 100,9 Biarrhea and parajysis.
h/29/28 9@aa‘ Auﬁopsv‘revea}ed.hemovrhawic lymph nodes.
| @uinea pig na. 7. Injectaa simiﬁar?y to no 5.
f+/2/28.4/3 3/28 101.6 |
4/14/28-5/10/28 101, 2 Dlarrhoa and pavalyais.
3/33/28 - ' 98 3 Very ‘gick, Unable to riwhﬁ itss]d
5/32/28 Dea& éutopqy rovealed hemorrhar gle 1ymph‘nodes.
@u*ﬂ~a piz no, 2 Iajactaa lntraoculxrﬂy with an

emulsion of cord from guinoa pl3 mo. 161, 3/19/28.
3/2?3/28..4/3 /28 101.8
1/2/28-4/17/28 1015
'&/18/28;4/23/28 98.5 Diarrhea an&‘nara}ysis; The final
temporaturo ﬁaa ok, AutOpsy rovealed hamorrhﬂwic ]ymph
neies, | |

~ Gulnea pig no. %, Injected similarly to no, 2,
5/20/28-1/1/28 102, |
4/2/78-4/10/28  102.2
4/13/2?-4/17/28 101, Diarrhea, fur ruf”led inactive.
4/1 8/28 Deqd Autopsy revealed hemorrhwﬁic 1ynph nodes.

out of fifteen guin@a plas ObSGTVGd with the epi&emic

para]yais not one had a final temperature higher than the
avera mge for the few woeoks preceeding. Yost showed a

characteristic drop of from .1 to 3.3 degreecg, Ono showed
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naflqwa 1n~ of tempera ture. One suinea niJ which showed
recevery had a ?i@e in temperature unon recovery,

Aninea pig no. 1. Injected sini?ariy to no. 2,
:::/30/?Q &/E/QB 101.6
n/2/20-4/19/20  101.3
&/é0/28;&/ﬁ7/28 100.7 Diarwhea; t?embles; and was weal,
&/30/?u~5/10/28 101.1 Teéovery with rise in ﬁémne*atﬁra.

of the wuinn& plsa feeeivﬁn” injeetians of normal ‘
co?d ten of tbirﬁaen guccunbed, sl howing a rise In
temperature the last week of life, Thlg was Just as
characteristic as the drop in temp@rﬁﬁureinctiéeﬁ in the
yaralyzeé‘pizs; A few'tygical pratme&ls'follom.’ |

rnin@a plg no. 1.2, Iﬁgeate& with spinal cord emulsion
fron ncrﬁﬂl sinea nim no. A, 4/17/28.
A/IQ/28~&/ 2/28 102.7 ,
L/23/28-4/25/28  103,5 tur ruffled, incctive and complains.
4/27/98'Founﬂrééad. Antopsy revealéé nemorrhazic lymph
nodes. Oﬂh@r'organs were normal.,

| fuinea plg no, 15. Injoctea with an GWH]@iOR of
smﬂna] cord from guinea pig no. A. &/17/28.
4/3,3/28.1&/2&/28 101.5 | |
!4./95/28;5/9/28 © 101.8 Tur ruffled, diarrhea, imactive.
5/10/28‘D@ad. Autopsy showed hemorrhagic lymph nodes,.
| fuinea plz no, 16. Injecﬁnd similarly to no, 15,

5/18/28-5/30/28 102, 4 |
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5/1/28;5/1&/28 102.7 TFur ruffled, dlarrhea, inactive,
5/15/28 Dead. Autopsy revealed hemorrhagic lymph nodes.
Pale and mottled liver, Red fluld in the'pleural cavity.
Guinea pig no, 17. Injected with an emulsion of
cord intracevﬁbraliy with cord from no. B, 10/8/28,
30/9/?8—-]0/2?/?8 1024
10/23/28-10/30/28 102.6 Dlarrhea, fur ruffled, inactive,
1.0/31/28 Dead. Hemorrhaglc lymph nodes, ;
fuinea pig no., 18, Injected #imilarly to no., 17,
10/9/28;10/22/28 102, 4
10/23/28;10/31/28 102.6
11/2/28 Injected ,2 ce, emulsion of normal cord as before,
Gprd élso from normal. gulnea »nig no, B,
2!.1/4/28;11/12/28 103.7
11/13/28 Dead. Hemorrhazic lymph nodes. Liver mottled.
Bloody fluld in pleural cavify. Hearts blood falled to
show growth on blood agar, plain broth, plain amar or
dextrose broth within three days at 37° a. |
Of the thirteen muinea pigs 1nnocu3qtad with emul-
gions of glycerinmated normal suinea plg cord, three did
not die, but lived an app&rrenﬁly normal 1ife., These three
wors 2ll injected with a third cord from guinea piz no; Ce.
This suinea pig had no connection wi@h the other gulnea

plzs which were dacrificed for normal cords, This auinea
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iz, no‘fﬁ,'alao}provided the normal cord for tho injec-
tion of thé three animals which were innoculated with
fresh &nglyc@rinated normal cord, -
| The protocols of ithe tempermtures of the guinea pigs
innoculated with emulsions of glycerinated normal cord,
and which did not dle are gived here. All were injected.
with cord from guinea pig no, C,

Auinea pig no, 45,
2/25/29-3/11/29 1017 | o
3/11/29 Injected with .15 cc. glycerinated normal cord
@mulsianwintracsrebra11y from gulnea pig’no. c.
3/12/29.;4/3/29 102.5
4/&/29;&/1@/29' 102;6 Mo c¢linlcal gymptoms were observed,
There was no loys of welight.

Guines pig no; 45,
2/25’/29:.3/13./29 101.4 |
3/11/29 1Injected aimilarly to no. 45,
3/12/29-4/3/29  102.6 |
&/4/29-4/14/29 102.9 Wo clinical symptoms of dlscase.

| Guinea plg no. 49,

2/25/29-3/11/29" 101.7
3/11/29 injected like no, 45,
3/12/29-4/3/29  103. _
4/4/20-4/14/20  102.3 No symptoms of disease.
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. We notlce that this series not only failed to

succumb to the Injectlions, but failed to have a8 notico.

able or characterigtic rise in temperature as those which

wore injected with the other two normal corls,

“The three guinea pigs innoculated intracer wbrﬂl)y
with fresh normal gulnea pig cord from pig no. €. gave
nmuch the same resultsg, Their protocols follow,

Guinea pig no..42, Injected with an emulsion of
fresh unglycorinated normal cownd in saline. 3/3/29.
2/25/29:3/3‘,2/29 102,
3/13/29-4/3/29  103.1
4/4/2@;4/3 4/29  103.2

Aulnea pism no, 43. Injected aimiﬂwriy to no. 42

2/s 5/?9«3/1 2/20  101.5

3/13/29-4/3/29 3.63.2
4/0/20-4/14/20  103.5 |

Gulnea pis no, 48, Injocted sinilarly to no. &a;
2/25/29;3/3 2/20  101.9
3/33/29-&/:‘5/29 102.5
4/4/?9-4/3&/29 0 102.3 . ' .
Yone of these sulnea pigs showed nny e]inica) gymptons
of disease. |

Three guinea pigs mere,iﬁﬁoculétéa’intraéerébr&lly

with a sloutlon‘of‘glycériné in aaline as a control, to
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see the effect if any of glycerine on gulnea plgs when

innoculated in thls manner, Their protocols follow.
Guinea plg no. L.

1/8/29-3/3/29 102.4

3/3/29 TInjected with a soiution,of slyeerine and maline.
'5/&/29-3/21/29 102.2 |

3/00/20.4/14/29 1023

Guinea pip no. 30¢ Injected with w]ycnriﬂe 3/3/29,

ﬁ/?5/29-)/3e/29 102,2

3/13/20-4/3/29  102.8
L/4)20-0/10/29 1024

 gulnea pig no.51.‘InJe§te& aimilarly %o no. 50.

2/25/29;3/1.2/29 101.9 |
3/13/29-4/3/29  102.9

h/hf20-0/14/ 2§ | 10'2.5
Whl]o thoqe'éuinea piaq which were inncculated with
norma? cord showed 'a Piae in temperature wh@ﬁher ‘they
dlea or net those innocu]qted with g?ycevine and saline
ghowed ‘nn such riae. This would indiecate that the c¢linloal
sywptomq qn& temponﬂture changesg were due to the nervous

Rt“?lal and not to tHe glycerine, or to the effect of

tho m]yeevina on the cord,
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3. ﬁbﬁﬁﬂY‘Vﬁ?IATIO%Q IN A GUINTA PIAS WEIGHT,

Welghto wore taken,far sulnes pizgs at throee diffsr-
ant hours of the ﬁay, bcfora and after feeding, to detor=
mine tﬁc difference in weigbt 1f present, The welght
waa found to vary only a few grama anl not %o be suffice
‘iénﬁ tq cauge an error in conclusions, GFuinea pigs 5eam;
o eat ﬁnteymittant1§ at short intervals., B

A 4, VARIATT! H@ IW A GUINWA PIZS WEIGHT 0V7R PTRIODS
Q7 TINT, |
| The welzhts of guin@a plzs tell little except as

an inlox of the gonaral health of the pig. If the weight
keoaps iﬁcveaaing;‘ﬁﬁeré 1 1ittle danger of the gnimgls
dyinz. All guinea pi5g which dled from any cause lost
Falzght ﬂoniionouslg fov some time_befora death, Several
han&vﬂa grang would bo logt in the coursge of several
weekns, 9inco there 1g nothing characterigtic about the
loag, the protocols of the weolzht will not bo gliven, The
hourly variation wa s so slight ag not to materially
a ffect tho amoint lost or galned in a day,

5. CLINICAL 3?HPTOMS OF CONTROLS,

Those guinea pilss which di@d following the injectlion
of v]yccrlnﬂtod normal. car& showed clinical gymptoms the
same ag thoge which had contracted the epidemle paralysis,

excopt Tor the difference in temporatures, The gulnea plgzs
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with the epidemic paralysis usually showed marked
pawajysis durinzg the 24 houré préeseﬁing death. The
#uinea pigs 1nnccu3ated with the g]ycarinﬁted normal.
cord sametimas were very inactive and eccassionaljy
avalyzed. Ruffled fur, diarrhea, caxnhexia emaciation,
and Joss of apgetite were congtant findings 1n &13 of |
ﬁhesa sick miinea pig%. ‘

6. AUTOPSY FINDINGS IN GUINRA PIGS TEJJWGY{‘TED WITH
NORMAL corm. - ‘

These guinea piﬁs showe& hemcrvhagic axil]ary and
inruinaﬁ Jymnh nodes, SOmetimas the hemorrhagic areas
were not prominent in the axi??ary region. The 1nternal
orqans were usually norm%] althoush gometimes the liver

wag mott]wd. There wag occasionally red fiunld in the
}pleqral cavitv. The lunzg were woually ncrma].

- T INJW"I‘IMI% INTO THW AN’I‘WIOR GHAWBT"‘? O THR TYE
I A?‘I ATTT“"CPT TO ACTIVYLY IIWU?I’IZV |

Pour guinea plgs were 1n5eeted in the anterior
chqmber of the oye with the virus of epidemic paralysis
in hopes that in thls manner the virus mighﬁ be more
slow]y absorbed and therebv give rise to imnunity without
giving-infection. The first guinea pilg recovered., Its
protocdl showing recovery 1s‘glven on ?age 23, The other

three died in from 30 to 35 days after the injection.
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The autopslies Qn‘%hes@ guineca plos shoﬁad homorrhagic
iymph nodes with the other argans normal, suggesting
that 1nfectlion was produced by the virus, .
8. INTIADTRVAL INJEGTIONS OF CORD PRON CASWS OF
TPIDTYIC PARALYSIS IN AN ATTRUPT TO ACTIVRLY T UNIZE.
'?eur'guinea pigs #@ra'1nnoculatea‘1ntracutaneously
with fram,;25 ce., to.;& cc, of an emulsion of the discaged
cer&‘lﬁ from 5 t0 8 intradermal injections, Thisg cord
had bean‘téeaéed with .5% formaldehyle Tor 24 hours,
‘anﬂ then desglcated over KOH for 21 days and placed in
07 rlyee“ia@. It came from guinea pig no. 102, Two of
the four mulnea pilzs dled on the Sth and 6th days respect-
ivéiy, The internal organs were found noymal on autopsy.
The causo of the death was unlotermined. The other two
gsuinea pi=s dled on the 320 and 35th days reapectively.
?a?alyéia prececded &amth‘by several days, The auntopsy
revedled typleal condition of the intermal organa as
Tound 1n epiaeﬁic paralysis.
9. INTRAOCTLAR IMMIOCULATION OF YOUN3Z RABTITS IW AN
ATTTIP? TO PRODUCT EPI%&%IC PARALYSIS =XPRITHRNTALLY.
Tive younv rabblts, 238-351 grams 1n.weight wore
innoculatod in the anterior chamber of the eye wiuh 1/20
¢c. of an emuleion of cord from muinea pig no. 101.

The rabblts all gained weisht and showed no change from
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narmal; which was a tsmpe?atur@'of abmu%}103°. One of
the rabblts on the 35th day showed a drop in temperature
of 2 d@g?eeé and hédfaiarrhsa. The animal pfomptly
recévared, showing no other signs of digesse., Two of
the rabbits, nos, 3 and 5, were innoculated intracerebrally
on the 19th day with an emulsion of the diseased cord
from guinea plz no. 101 tc see if the rabblts were
sugcoptablo. One of the animalg, no, 3, died from the
alfects of the injection. The other showed a steady galn
1ﬁ;weight and no‘symptcms of disease. Thios rabbit ha@
been bled two days before this 1njection so that 1tg
gerum might be tested for antlbodies, The four rabbits lived
for geveral more months‘ana were then released from the
experiment, |

10, TTSTING THF “ROTTGTIVT® POTIR OF $7RUN FROM THE
RABDITS IW?QGUIAT‘?D TUT*ACCULARLY, BY GUINEA PIZ INJECTION,

fuinea piz no. 5 wag inmoculated intracardially with
one ce, of rabbit serum from rabbit no, 5 mentioned in
the preceediny expariment, A few mimutes later the pig
wae innoculated intracerebrally wlth an emulgsion of cord
{rom guinea pisz no, 101, which had died of epldemic para;
lysis, The muinea pig diled in ten days from dlarrhea, loss
of welzht, and decrease in temperature. The autopsy revealed

hemorrhagic lymph nodes in the axillary and inguinal
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?@%iang; The rabbit serum failed to protect,

Guinea plz no. § was injected intracerebrally with
an emulsion of cord from gulnea pig no, 101, emulsified
in 3 ce. of gerum from rabdblt no. 5. The ermulgion was
imgubatea'at,37°‘e. for twe hours preceedﬁng~ﬁhe 1nncc;
ulation. The protocol has already been given on pase 2L,
The guinea pig dled fron typleal epidemlc paralysis.

| Guinea plz no., 7 was innoauiated inﬁracerebra11y
with an emulsion oflcora ffom suinea pig»nb.ylol, being
the samé cord as wa 8 ugsed with suinea pigs ﬁas; 5 and 6,
This protoco3 13 alao ”1ven.on pame 22 showin typleal
apiiemic paralysis. )

11, = °'E°§ TO RITLYE OUT MI O”F'fi'i\‘l'fiﬁ OF T® HEMORRHAGIC
AmPTTATITA OROVP AS AN BTINIOFICAL FACTOR.

Gulnea plg no. 2% was inncculated with normal comd
from gulnea pig No. B. TFourteen days 1atér'the guinea pig
waas very sick and was bled for 2 eec. of blood. This was
immediately injeéted 1ntq guinga pig no. 29. The sulnea
pis recoiving the injection shoved no ehanze in-welght,
nor temperature, romaining narmal*fer several mnnthsg
When the heart's blood was tested snon after death, no
OPgan;sms'were ever obtaiﬁad which would show growth aﬁ‘

sinple media at 37° O.
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DISCUESION

There are g fﬂw definite sjnntoma in epidemic
,para]ygia which can alw&ya be dep@n&ei upon, There ig
Jlsss of appetite, gradual &eeregsa in weight; glight
variation in ﬁempéraﬁure, which sradually decreages aé
the azé@a se progresses, emaciation, diarrhea, general
tromor, ruffled fur; and finnlly paralgsis.'&t thej
prosent time 1t seems that the fﬁll in temperatare 7
during the pﬁograssion of the‘diseqee}is the most char-
acteristic symnton, diffaﬂantiaﬁin” the malady fron
clogely related one.

-,The alsease(is undoubte&iy produced by a {llterable
virusg, by which we méan'the virus will pass dhrough a
berkfold filter, It will be noted that the diseage g
the charact oweatics of a filterable virus diseass,,such
ag the di;ficu}ty in prcducing immunity without producing
‘infectlon, Romer and Bally both reﬁorted th@’filtrgtion
of the‘vi?us. The dlscovery that 1nnocﬁja%ion with normal
novvous naterial will produce paralysis puﬁs doubd on
the filtration expavimenus of Romer for he rapafts ncthing
to aifféwantiaﬁe the aiseasa produce& by~narmél virus
from that produced by the virus of epidemic paralysis.

It 18 altogether pcssmmlg‘that the f1lirateg of normal



33

nervous tissue might produce a diseasé‘similar to
opldemlc paralysis.

“ajﬁy reports that ho cultivated tae orzaniomg
and pr@ﬁmcea the expeorimontal disease from the cultures.
 ﬁia ﬁ@chnia a a’wecOﬁ&é& by hinao}f mas to romove th§

vth from around the fragmsnts of nerve and kidnoy

iissu& 1% his kidney sissue rabbit serum nedla, with
this technic 1t is oulte possible that sufficlent nervous
material was inﬂocuiaéed to produce diseasa and paralysils
irpredpective of the virus of epidemic paralyslis, Theré
is aiso tha.possiﬁiliﬁy that the virvs 4id wt reproduce,
but remained in auf?icienﬁ numbéfg to gtill cause the
dlgeage whan talkon from the Hest tube. Tt will be renen~
bared that tna virus of pcliémyeliﬁia ig very resistant
to chemical and physleal agents, o

Planﬁureuﬁeg in 1925 found that the injecticn of
normal dcvd into dowﬁ did not produce paralysis, but &1&
cause loqa ol woiqhﬁ and caxch xia, Stuart and X rikéﬁianET
s hoved uh“ﬁ thc ncurotrowic accldents fe]Eowiﬂg amtirabic
treatment are due to repeated innocculations of the brain
tilsgue carryinzg the virus and not to the virus itself; and
that similar results may be obbalned with the injectien

of normal tissue. Rivers reports similar results Tollowing
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the 1nno¢ulaﬁion of homogencug and heterogenous nervous
matevrlial, |

For a timoe 1t was thought that some of the animals
uged in these experiments might have died of malnutrition,
- and not from the effects of the material innoculated into
them, The outstanding evidence against this posaibility
1g the characteristic differonces in temperatures between
the guinea pigsvinnoculated with infected dord and those
innoculated with normal ccrd; showing that there was
gsomething in the cord which cauged a reactién in the animals,

Cole and Kntﬁner demonsgtrated that 857 of normal
guinea pigs have in thelr salivary glands a filteradble
virus which is capable of producing paralysis when injected

1ntrgce?ebrally. |

¥iller, Andrewes, and 8wift28 report the finding of
& fllterable virus in normal rabbit tissue., Testicular
materialrwas taken from a rabbit and emuleified;'the emul-
gion being innoculated intratesticularly into another
rabbit, At the end of four days and emulsion was made of
the testicular materlal of this fahbit and innoculated
into a third rabblt, This serliea wag then carried on indef-
nitely, OHt of three such series a virus was obtained
which would produce acute orchltis in rabbits. The virus

could be proporated indefinitely. Intradermal innoculations
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produced erythema in three to six days. Thtrathoracic
innoculatlons gove pericarditis and myocarditis. Naclear
inclusion bodies were found in the testls, skin, peri-
car@ium and heart musele. Rabbits were refractory and
would regist the virusg aftor two weeks,

‘ Rivavsgg

working separately at the game time, in
a gimilar series of expariments; obtained the virus
in five out of eleven series, The virus would appear
between the fourth and the eighth passage., He named 1t
virus ITII of rabbits., Immunization experiments show
that different strains of the virus obtnined in this
manner are immunologically identical. Intracerebral
1njectionvwmﬂlﬁ produce encephalitis. |

Garre130 reports that by treating with tar; argenie,
and inﬁél; cultures of abpleen taken from embrylonic
chicks he produces a substance which upon injection into
chickens subcutaneously produces sarcoma. This sércama
can be transferred by the berkfeld filtrates of the

tumorous material, resembling in many regpects a typleal

f1lterable virus, It can apparrently he cultured on

aultable media and again produce the disease upon injection,

The aarcnma'produced with tar will kill chickens in {from
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four to five days while Rou's Sarcsmaaﬂiltrates will
k111 chickens in two weeks,

The cuestion arises as to whether or not the
etiological agent 1s a virus which causes the epidemic
paralysis, T4 might be an enzyme or a phage, on the
nature of bacteriophage. Tho term virus sugzests a fore
med siemenﬁ while enzyma sugrests £luid, ”hether phage
13 a fIuid or has a structure is V@ry much debated,
Gorﬁqtn]y th@?@ 18 no evidence that these fo?ms ‘have a
definite atructure Jike bactsria. Injeetisn of aubleth&l
doges of an enzyme 18 supposed to cause fhe~amiﬁal to
produce antlenzyme. This 1s not the case in epiﬂemic
pwfalysis,”fcf one innoculation seemed to cause the animal
to be more gugceptahle so that upon a gecond inje¢tion
of a ainllar amount the animal contracted the ﬁiseaée,
This is a characteristic of some other digseases attributed
to filterablo élrusea, eg. poliomyelitis, I% ig certainly
not a factor occurring in normal zuinea pigs, for there
18 a distinet difference in the clinical plcture of muinea
plzs innoculated with normal cord and those innoculated
with co;d from epldenic paralyais. The d1fference botweon
a phagé, ag bacterlaphage, ani the fllterable viruses 1is
not yet distinet, and thore scems to be no valid grounds

for a definite dlatinctlion to be made between the two,
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Bactaricphage ig éften clasaed ag a virus disease of |
baeteria. It 13 a]sa c)asseé,as a ﬁﬁseasa nessibly
pro&uced by enzyme actiom‘,?arAﬁhase reasong, namely,

tha t an enzyme‘éhould incite the'proauction of antibodles
upon injection, and that the status of a phage is not
y@t gettlod, 1t ia thpughﬁ begt to cal; the etiologlcal
factor a virus. _ - | '

| The occurrance af a virua folluvin” the injecﬁion
af apna?rmntRY normal ma%aria} hﬂa occarred too often to
be ccnsldered ag contaminztion. There are nawhapa three
pﬂsgibilitlee a s to the praqence of the vﬁrua.

. l. It is injected with the normal ﬁiasu causing
the 9upposedly normal tisque {0 ba in cffect pﬂtholovical
tisque.

2. It ls in the hoat alraady, 1n 2 rnstinu, Eatent
etawa, anﬁ is activated by the inncculation of foreign
mﬂtorial. | o

3. ‘It 18 nelther in the host or in the lnnoculated
material before the 1njegﬁ10n,{bnt is produced by Lhe_
'm;xﬁuwa of the two at the timn of‘innoeuﬂation.

The Zatﬁe? theory may Boenm absu?d but the prnsgnt
consiaoratinns of fi)terab?n viruges in general are far

from satisfactory. It is to be remembered that in all tha
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previously cited cases, there appeared a filterable virus
from apparrently nothing. Thig 1&%& is not in discord

with snme'previously‘held beleifs. Beljerinck in 1898
apoke of the etialbgicaibagent of tobacco mosaic as:béing
a contaglous livinglfluia. Woods In 1902 asgerted that it
was an’enzyme‘ ganfelice in 1914 degcribed one filterabde
virus as beihg.an inaninate polson, Although it is paéeible
that the Jast explanation may prove to be correct, in the
1lght of the prgéent'évidence, one of the former explan;
ationg wou]ﬁ goem more pJausib?e. ‘ } ‘

It will be remamhared that out of sixteen éuinaa
pigs innoculated with normal nervous maﬁnrial; ten were
innoculated with material from guinea plge A and B, all
of which dled from emaclatlon, diarrhea, and gehewgl
weakness, with a characteristic rise in temperature. The
ai& vhich were innoculsted with cord from guinea pig C
survived, of this s1x, some were from one guinea pig
breedeR’ and some from another, Thisg 1na1cates that the
‘mqtnria] which ia being immoculated contains the etio]e-
gical agent, since all the animals innoculated with the
samo cord either 11v-d or dled depending upon which cord
wag uged, |

It may be poaaible'that these normally occufring

viruses occur @ﬁidamlcally in a gimllar manner to the
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vivué@s which are c2lled pathogenic. Perhaps these ao;

¢a lled normal viruseé dé,nﬁt'hsvs the capicity to invade
until the resistance of the host 1s weakened by the immoce
ulatlon of forelgn material, IT this is the case, it

i3 alﬁagether‘ﬁossible thht the reason those guinea pigs
innoculated with the cord from snimals A anl B dled, was
because of an opid@mic‘éf nﬂrméliﬁ'accurring, apﬁarranﬁly
nom;pathegenie virus anons then before being innoculatoed |
with the nervous mate?&él,-O? due to an epldemice of weakly
viralent virus jJust following the innoculationg. The
exporinments ¢a rried out with cord A were'eémpiet@& geveral
mén%ns before the work on cord B was begun, ani this work
Tinished Wefore the work with cqrﬁ ¢ wa g bsgun, This
wauld’have nade 1t possihle»for epidemics to have occurred
in one series and not to have affected the other serlies of
experimenta,

Perhaps the most important conelusion to be drawn
from thls worlk 1s the danger of overlookinzg in experimental
work ﬁh@ possible presence of ormanisms in apparrvently
nornal animals which nay unler favorable coﬁiiticng
produce disosae.

In 1ight of the difficulty oncountered in attemphe
1ng to immunlze with the f1lterablg viruses, 1t 1s not |
sﬁrprising that the attenpts failed with epidemic paralysis,

Out of the four gulinea plgs innoculated in the anterior
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chamber of the eye, only one recovered. Thig¢ one was .
108t befere 1t was pﬁ@sible to d@termine whether or not.
it wasg 1mmunavc?’whethev'itg gerun would neutralize the
virus, Ouﬁ nyﬁhﬁ fou?_guin@a pigS‘innoculatéd‘with'tha
virug intradermally none lived showlng that the virus
was too potent, althoush 1t had boen attenuated 1in a
weak solution of Tormaldehyle (0.5%) for 24 hours ahﬁ
deasicated 0&@? KCH for 21 days before use,

‘Aﬁtempﬁg o proﬂuﬁe,immhﬂe gerum in rabblis falled.
Infection Siﬁ not geem to occur In rabdbits and 1t has
been reported by numarcus workers that immunity does
not occur 1n filtereble virug dlseases withsat infection,

Tlexner and 1@w1931

report thot one infection of
polliomyelitis in monkeys produces immunity. Romer and
Jpseph;répart finding that the sorum of such monkoys will
noutralize the virus.'similar antibodies, capable of
neutralizing the virus have beon found in the gerum of
persons recoverlng from pollomyelitla. guch gserums Have

a therapoutic value for persons accidentally infected and
monlkeyg oxpérimenﬁélly innoculated, |

Many casgog ars on racord’? where convalescent serum has
been uged to treat cascs of poliomyelitis, injections

beinq mada 1nﬁra‘vmnou91y or intraspinally. The artificial
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nethed of introducing the antibodles has several advan;
tagea over waiﬁimg‘fer the patient to develop nztural
antibodies, There 13 the element of time. The natural
antlbodicg appoar about the sixth day. The injection of
antibodles into the corebrospinal fluid alao has the
advantage of overcoming the effect of the choroid plexus,
and thoreby sets the antlibodlies in the gserum closer to
the,viru&.

'RoaenawBB

reports the treatment of many cages with,
antigtreptococcus gerum,with wondlerful results. His
finlince have not been ch@ckedvsa@igfactorily. Magzum and
W111y34 reported good resulis injecting antistréptccoccug
gerum, but other observers have reported squal resulis
- Anj~eting normal horge merum intraspinally. The benoflctal
effect seemsg to be in changlng the pormeability of the
chorold plexus by the injection of foreign material 3o,
Weed and coworkersd5,37,38 have very adequately worked
out the relatlion of the choroid plexus te the quantity
of the cerebroapinal fluid, and the variation of tha
preagure of the fluld by the imncculstion of hypertonic
galt solution,

amith>? experinenting with man and Aycock and Ancash0
experimenting with monlteys have shown the bencficial

effecta ~f the uge of hypertonle salt solution intra-

venously, with immune scrum intraspinally.
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Flexner and Amesglg 5 have ghown that many‘sub-
gtnaneces a re auffieient}y %extc that if injected intra;
ecreﬁrglly‘wili aet up an;aaeptic ImfRammation of‘the
chorold plems allowing immune ‘bodles to penctrate 1%,
~while otherwise they would not, ‘ | '

MeKinley and nﬁrsanQ have ghcwn,bene lelal effects
by treating nonkeyg hﬂvimr pollionyelitis with sodium
ricinoleate, Thelr worl grew out of larson'g work
showing the detoxlieating action of sodium ricinoleate
on va rious bacterla and their products,

Wnet obqowvnws repert failure ﬁo vaceinate with
attnwvatna viruﬂos. The virus must bo sufficiently
potont tg produce the aisgase in a nila form, Rpmer43
reports successful va ccination with a virus heated %o
45° g, for 30 mimtos, He occaslonally sot an infoction
following the 1njncttan, ( v

Aycock and Faranﬁk'?epOﬂt fair?y sucesquZ vaccinge
tlon with injecting the virue intradermally. It was their
reaults which prompted the worlk reported in this paper
on epldemle paralysis, o -

, Flexner‘and‘AmpssaS report having an immunizing
~ strain of pollomyelitis, However the monkeys receiving

this atra in have a residual paralysis.
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Several ohmervers have noted that in the filterable
virue digeassd that one Injectlion of the virus, i falle-
ing to g&ve*?ige.ta infection willl malke the animal nore
ausgoptatle ra thew-than'immune‘%e-subsequent injections.
This was fmun&vin one experiment in the epldemlc paralyels
of sulnea pisze, %uinea pig no. 18 wog injected with an
ornulalon of normal cord. The suinea pig failed to
rea ct in any way go after 25 days wag again innoculated
with an crmlsion of the game cord, Twelve days later .the
suinoa pig died with paralysis, emaclatlon, gencral
weakness, and a rising temperature, The autopsy rovealed
hemorrhagle lymph nodes in the in@uin&i and axillary
resions, Tho hearts blcaa failed to show organismo which
would srow on blood aszar or plain broth at 37% ¢. when

cultured both anacrobleally and acrobically,
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CONGIUSTONS

| 1;‘Epiéemie paraiysia aménﬁ guinaa pigs is‘a
specimic spiaenic f@brile diaeaae charact@rized
by Joss of wei@hﬁ diarrh@a ruffled fur, parazysis;
hemcr?hagic.axiEBary and inwuinal lymph nodes, and

a Fradnaj d@uvaasin@ temperaturs.

2, Iaabiji by to praduce imnunity with 1ntra;
e?ebral, 1ntraecular, or intradermal innoculations
va g hecaﬁse.the virué was not auffieiently atitonua-

ted, This is characteristic of filterable virus
diﬁoaﬁﬂa ‘in genera]. ’

‘ 3. The diseage 1s tranamitted to rabbits with
nuch ﬁ?@&t@ﬂ difficu]ty ﬁhan to gulnea piw&.

4, gerum from rabbits innoculated previously
with the virus fallod to neutrallze tho virus when
injocted into gulnea piés.' / “

5. gerum from rabblis 1nnﬂcu1auea previoualy
with the virus fai]ed to protect gulnea pigs from
aubaecugnt innoculatlon,

6.’Normal guinea pig cord may give’tha game |
effecty updn injectlon that does cord containing the
epldemic paralysls virus, except that the iﬁjection

of the normal cord couages a final rice in temperature,



Te Thig pra&meﬁiﬁmvéf’infectioa hg'na@mal cory
seens ta he a p?a ty of the cord 1n3@otvd an thore
la a banﬁ“@a‘nﬂreﬂnt cavfﬁi 1tion betmeen the cord used
and 1 houfmv or ﬁat ﬁh@”@ 1 inTection,
8. %]vco Ind has no effeet upon guinea plgs
uhen 1nn@culate& in gmailtamoﬂnts iﬁu?aceﬁebrally‘

9, The ﬁffoét produced by normal cord ig geonmingly
due to 2 virné.fThﬂa viéug may:he ffom {é)vtho'matevial
mlnjnctﬂd 1ta holiny pathomenle for th\ ﬁniﬂaa ig which
received thc injoct “n ut not f tbc guinea plg which
hadﬁfurnishea the cor&; (b) fron the muinea pls recelving
the 1ﬂﬂocﬁlatiom, having been in 2 latont stase and
being 30t1vmiea by the Immocul=tlon of foyeign'mgtéwial,
or (¢) 4t may ﬁavé a?iaaa fram thc‘unicn bf‘ﬁha two guh-
q+an¢@s"thﬂ cord injected and iho cells of the hog@
mh@ former view has the nmoat GYpriﬁQQtaI ovidcnce ia its
£a VO?. '

10, A second 1njecﬁian‘of norpal cord produced
an 1nfection while the firgt one 4id not in the one

cane go iwiod
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