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INTHODUCTION

Poliomyelitis is a common virus disease of man which presents,
in clinically typical cases, flaccid paralysis of groups of voluntary mus-
cles, resulting from the destrucpion of motor neurons in the brain and
spinal cord. Most cases, however, run only a mild course characterized
by fever, headache and upper respiratory and gastro-intestinal symptoms.

Most poliomyelitis strains can be transmitted only to monkeys
and chimpanzees. A few strains of poliomyelitis virus, the Lansing, the
Yale - SK, MEF1l, Phillips, WW and Wfd strains are pathogenic for mice,
cotton rats and hamsters as well as primates. Several strains of polio-
nyelitis virus have been grown in tissue cultures but as yet there are
no substantiated reports of the growth of strains pathogenic for monkeys
in developing chicken embryos.

At the present time, diagnostic tests are limited to the iso-
lation of the virus and its identification by the clinical manifestations
and histopathologic findings of the disease reproduced in monkeys. The
mouse neutralization test has been used, but this test is limited to the
rodent-adapted strains.

In the event that developing chicken embryos could be used in
the primary isolation of the poliomyelitis virus, or that rodent-adapted
strains could be adapted to eggs, it would not only mean an increase in
the host range but also a more practical, inexpensive method for experi-
mental studies or diagnostic work. If the poliomyelitis virus could be
propagated in the chicken embryo, the attempt might then be made to pre-

pare a suitable complement-fixing antigen from egg material.

It is the purpose of this paper to report the methods and re-
sults of an attempt to propagate the mouse-adapted Lansing strain of

poliomyelitis virus in developing chicken embryos.
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I, GENERAL CONSIDsRATIONS

A, Etiology of Poliomyelitis

The etiologic egent of human poliomyelitis is extremely small,
its average diemeter being estimeted as 8-12 mu on the basis of filtra-
tion experiments with gradacol membranes (Elford et a1, 1935)1. The virus
is quite sensitive to oxidizing agents, ultraviolet light and heat, being
inactivated by the latter within three minutes at a temperature of 50°C,
(Shaughnessy, 1930)2. Inectivation of the virus has been shown to occur
with 0,06 pepemes of free chlorine at a pH 685 = 7,40 in ten minutes,
(Lensen et al, 1947)3, and with O,1 gm per cent mercuric chloride at
37°C within two hours, (Schultz and Robinson 1942)%4, It is relatively
stable even at extremes of the pH renge and is resistant to ether,
merthiolate, pericillin and streptomycin, Brodie (1935)9, found that it
is inaotivated in 346 days at icebox temperature by 0.3 per cent formalin,
but resists 0,2 per cent formalin and 1 per cent phenol for 10 deyse

Preservation of the wvirus may be cerried out by storing infected
entire central nervous system (CNS) in 50 per cent glycerine in the
refrigeretors According to Melnick (1946)6. the virus can be stored at
=20°C as well as -70°C for twelve months without loss of titer. Virus
suspensions, purified by ultracentrifugation and stored at a temperature
of =25°C to =30°C will show & considerable drop in titer within a few

days, (Lensen, unpublished observation)e

Be Portsl and Route 2£_Invasion

Poliomyelitis virus produces histopathologic changes only in

the CNS. It may be isoleted, however, from the intestinal wall and the

intestinal content as well as from the CNS of fatal casese The virus may

also be found in the feces and nasopharyngeal washings of patients and
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asymptomatic carriers,s It has never heen found in the spinal fluid or
lymphatics but has been recovered occasiorally from the blood of patients,
(Ward, 1946)7 and (Koprowski, 1947)8, as well as from the blood of monkeys
infected by the intracerebral route, (Sabin, 1944)9.

The portal end the route of invasion from the primary site of
infection to the CNS has not been determined definitelys For a long time,
it was believed that the virus entered, and passed from the nasopharynx
by way of the olfactory nerves to the brain and spinal cord, but examina-
tion of the olfactory mucosa and olfactory bulbs, at necropsy of patients,
has only occasionally revealed virus or evidence of invasion (Howe,
1948)10,

Regions of the alimentary canal from which the virus has been
isolated include the tongue, the walls of the oropharynx, the duodenum,
ileum and colon (Sabin, 1947)11. Whether there is multiplication of the
virus in the alimentary canal with the subsequent invasion and extension
from there to the CNS, or whether this is merely the pathway of excretionm,
has been the subject of considerable investigation and controversy.

Chimpanzees have been infected with poliomyelitis by feeding
them food which has been exposed to flies trapped in homes of patients
ill with poliomyelitis, (Melnick, 1947)12. Experiments with the ocynomol-
gous monkeys indicete that the virus may enter through the pharyngeal or
intestinal walls and after multiplying locally, reach the CNS by way of
the autonomic nerves, (Burnet and Jackson, 1940)1%, Faber, Silverberg
and Dong (1948)1%, also report infection of three of six monkeys (cynomol=
gous, Macaoca irus)ls, after ingestion of food mixed with poliomyelitis

viruse Microscopic examination showed that the route of infection was
not olfactory, but did show, by the distribution of lesions in the

peripheral genglia and CNS, extension from the oropharyngeel mucosa in

two monkeys, via the trigeminal and cervical sympathetic nerves; and in
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the third monkey, from the intestinal mucosa via the intestinal sympathetic
system to the CNS,

It has been found in human cases of poliomyelitis occurring
within 60 deys after tonsillectomy that there was a marked incidence of
the bulbar form (Aycock, 1942)16, This would suggest that tonsillectomy
plays a part in the inoculation of the exposed fibers of the glossopharyne
geal nerve which can then be followed by the extension of the virus along
the axons of the glassopharyngeal nerve to the nuclei of the medulla and
brain.

Others claim that in human cases in which virus may be found in
the intestine, it is merely an indication that this is the route of exre-
tion of the viruse Melnick was able to isolate poliomyelitis virus from
the stools of a monkey inoculated by the parenteral route, (Melnick,
1946)17, Howe (1948)18 states, "It is unlikely that the virus propagates
in the intestinal contents or that its invesion extends as far as the
CNS." He sites the work of Sabin end Viard, (1941)1° and Howe and Bodian,
(1947)20, who heve shown that neither virus nor le sions havé been found in
the coeliaoc ganglin, but he mentions the possibility of migration of the
virus from the gastro-intestinal tract along the vagus and visceral

afferents to the CNS,

Ce Histopathology

Lesions of poliomyelitis are highly characteristic in their
nature and distribution in the brain and spinal cord wherever reurons have
been destroyed by the virus. Neuron demage involves chromatolysis ,
neuronal necrosis, neuronophagia and "outfall" of cellse, This is accompenied
by an inflemmatory reaction in the surrounding mesodermal tissue in which
the area becomes infiltrated with lymphocytes, plasma cells and macrophagese
Perivescular cuffing, (infiltration of adventitia by lymphocytes) is
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neerly always present in the neighboring arterioles and venules,

In the spinal cord and medulla, lesions are found primerily in
the grey matter of the enterior horn, and to & lesser extent in the auto-
nomic and sensory columnse In the brain, the precentral gyrus of the
cerebral cortex, the vermis and the deep cerebellar nuclei, end occasion-
ally the basis portis and inferior olives may show typical pathologicsl

changes,



D. Immunologic Types of Poliomyelitis Viruses

Iwo groups of experimental workers, Hows, Bodian and Morgan,
(1949)21, and Kessel and Pait (1948)%2%2, have shown that there are st
least three immunologicelly different groups or types of poliomyelitis
virusese. Three methods were used by these investigators in their immun-
ological studies, nemely: (1), injection of monkeys with one strain
and reinjection with a heterulogous strain; (2), cross immunity experi-
ments (immunization of monkeys with verious streins, challenging them
with the homologous strain and then rechallenging with a heterologous
strain) end (3), neutralization tests in monkeyse

The three types described by Howe, Bodian and Morgan correspond
with the three types described by Kessel and Pait wherever the seme
strains were used,

Each found the Type I or brunhilde Type to include the follow-
ing strains, Brunhilde, Kotter, Minneapolis and Frederick. Howe et al
edded Per, Riley, Sudeck, Beich and Mrl2 strai ns to this group, while
Kessel and Psit included strains designated as BK, McK, Cu, Gu end Cp in
their classification.

Type 1I, or the Lansing Type, includes, according to Kessel and
Pait, the Lensing and MV streins and according to Bodian (1949)23, the
rodent-adapted strains, Lansing, Yele - SK, MuF1i, Phillips, Wfd and WW
strains and the non-rodent-adapted streins, the MV, McC and Aycock strainse

Type 111, or the Leon Type, was found by both groups of
investigators to include only one strain, the Leon straine This strain

was shown to be unrelated to either the Lansing or Brunhilde Tymese
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Ee Definition of the Lansing Type of Poliomyelitis Viruses

Poliomyelitis has been classified as a clinical entity since
first described by Lowe in 1840, but lasboratory studies of the virus
were not begun until 1909 when Lansteiner and Popper succeeded in trans-
mitting the disease from a human cord suspension to the monkey.

The next important step in the development of expsrimental work
in poliomyelitis was the adaptetion of the Lansing strein of poliomyelitis
virus to the white mouse, (Armstrong, 1939)24. This was achieved by trans-
mitting the disease from a humen cord suspension first to a monkey, then
to cotton rats and subsequently to mices

Since then other strains of the Lansing Type have been shown
to be pathogenic for mice, namely, the MkFl, WW, Wfd, Yale - SK and Phillips
strains,

These streins meet the criteria of a poliomyelitis virus as

outlined by the Committee on Nomenclature of the National Foundation for

Infantile Paralysise.

Criteria of a Poliomyelitis Virus

(1) The strain must have been described as the cause of human
poliomyelitise

(2) The rodent passage virus must be transmissible to primates.

(3) The histopathologicel lesions in the spinal cord, medulla
or brain of the paralysed monkey must be characteristic for poliomyelitis,

(4) The strein must be identified as a poliomyelitis virus by
immunologic tests with monkeyse

(56) The host range of a poliomyelitis strain thus far is limited
to primstes with the exception of the Lansing Group which also are patho=-
genio for mice, cotton rats and hemsterss £ny new virus which is &ypical
with respect to host range should be classified only after complete consid-

eration of 1ts other propertiess
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All attempts to cultivate true poliomyelitis streins in the
developing chicken embryo have been unsuccessfule

(6) Another importent property in identification of poliomyel=-
itis virus is its smell particle size (renging from 8=12 mu).

Considerable confusion has arisen from the association of the
rodent-adapted Lansing Type of poliomyelitis viruses with the so-called
"murine poliomyelitis"™ virusese These viruses include the strains pro-
ducing sponteneous mouse encephalitis, (e.g., Theiler (TU, FA and GDVII
strains), as well as the Columbia-SK, the MM end the C(M) Lansing strain,
(Schultz end knright, 1948)2%, They produce paralysis or encephalomyel-
itic symptoms in mice but have not been shown to produce poliomyelitis in
man, They have e wider host range than that of the Lansing lype and have
been propagated in the embryonated chick egge

Because of their wide host range, the so-called "murine polio=
myelitis"™ viruses are much easier to use for experimental studiese Some
investigators believe that they may provide a means of understanding
better the true poliomyelitis viruses, especially if it could be shown
that these viruses and the Lansing Type have a common evolutionary origin.
On the other hand, the Committee on Nomenclature of the National Foundation
for Infantile Paralysis believes that these murine neurotropic viruses have
often been the source of confusion and error in work with poliomyelitis
viruses in rodents,

}ha Theiler viruses are of interest in any experimental work
with the Lensing Tyne in mice because of the possibility of picking up
this spontuneous mouse encephalomyelitis virus,

The Theiler strains, the C(¥) Lansing, Columbia-SK and MM

streins are also of interest because they have been propagated in the
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developing chicken embryo and meny reports of the methods used in their
adaptation to the embryonated egg have been published, Few reports have
been published, however, on the methods used by the various investigators
who have attempted to propagate true strains of poliomyelitis in the chick

embryoe



II, THs USE OF CHICKEN EMBRYO TsCuNIQULS IN VIROLOGY

Since viruses will grow only in living, susceptible cells, it
has been a major problem in experimental virology to find animal hosts
which may be obtained in sufficiently large numbers for virus cultivation.
Many viruses have been propagated in the developing chicken egg and the
working out of chicken embryo techniques has promoted the development
of wirology.

Goodpasture and Buddingh, and Burnet and Beveridge were among
the first to recognize the potentieslities of virus propegation in the
chicken embryoe Their extensive research with vaccinia, fowlpox,
Newcastle disease virus, etc., and their various publications on methods
for virus propagetion in the chicken embryo have been outstanding contri-
butions to the development of diagnostic and experimental virology.

Most animal viruses have been propegated in the chicken embryo
but a few, e.ge, poliomyelitis, herpes zoster, dengue and trachoma, have
not been propagated in eggs in spite of the efforts of meny investigeators,

Propagation of viruses in the chicken embryo has three practical
medicel uses: (1) Identification of the etiologic agent by direct isolation
of the wrirus concerned, e.g., in the differentiel diagnosis of smellpox
and chickenpoxs (2) Preperstion of antisens for serodiarnostic work,
€eZe, the Irei test in lymphogrannuloms infcetion; complement firstion in
psittacosie, equine encephalomyelitis and influenze; 2nd hemagglutinetion
inhibition tests for influenza. (3) Preparation of veeeines for oro-
phylactic vse ecainst vellow fever, influenze, and Bastern and “estern
equine encevnhelomyelitis,

Different rovtes of incenlation sre emnloyed srcording to whether

the chicken emhryo is inoculated for primasry isolation of a virws, for
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vaccine or entigen prepsretion, or whnether it is *o be used for a nock-
counting method,

imniotic inocule tion exroses the inner <nithelial lining of
the amnion end the epidermal eoithelium of the chicken embryo to the
viruse This method vtilizes the respiratory ard gsstro-intecstinal tracts
as portals of entry, Chicken embryos thirteen days of age are employed
for the primary isolation of influenza A strains because at this stesge in
the dev:lopment of the chicken embryo, the epithelial cells of the trachea
are most susceotible to the viruses ©On the other henrnd, the less specialized

c¢lls of the eirht-dey embryo scem to be more suscentible to influenze B,

o2

erpce simplex and veccinia viruses,
Allantoic inoculstion is psrtiecvlerly usef:l in tre nropagetion

of the influenza and psittecosis group viruses for pregeretion of complement-
fixine antiginse This route is also uvsed in *he »rodnction of influenza
veceine snd in preparation of entigen for the hemagslutination test,

Yolk sac inoculertion is employed for the primery isolation of
the virvses of lymnhozrennloma venereun, psittacosis and mumpss The cells
of the embryonic brain may be infected by intracerebral inoculation with
the viruses of hernes, (Anderson, 1940)%%, snd rabies, (Dswson, 1941)27.

Several viruvses such as those of wvariola, vaccinias, herpes
simple x, fowlpox snd influenzea produce diccrete opsque lesions called
"pocks" when inoculeted on the chorioallaentoic membrans, Burnet end his
co=workers (1946)28? heve employed pock=-countirg methcds for the titration
of virus susvensions end serum-virus mixtures, Choriosllantoic inocula-

tion may slso be used for primery isolation of some viruses, e.3., louvp-

ing i11 and St, Lonis encephalitise These viruses vhen placed on the

chorioallantoic membrane will invade the body of the embryo.
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II1, P2_VILUS ATTwiPTS TO PROPAGATE
PULTOMY=LITIS VIRUS IN Ytin CLICKeN &pBHYO

Gard, in 1943, inccnleted chicken embryos by the ~horicsllanteie
route with & monkcy cord susgension of the L strain of poliomyelitis virus,
Ze reported a single infection of s monlkey which had teesn inoculated intra-
cerebrally with 0,5 ml, of o shicker embryo suspension, Since the chicken
brein suspension was ohteined from the first egy passuge only, there is
the possibility that reproduction of the disease in the monkey was due to
the passive transfer of the virus,

A1) other workers were unsble fto nropacste the virus of polin-
myelitis in the develoning embryo, =xeports have been published by Purnet

29

(1935)28P, Stimpert (1939)29; Kest snd Kolmer (1948)°9; Riordsn and

Sa Fleitas (1946)31; Schultz snd Enricht (1948)32; and Jamieson and

22
Powell (1923)°°P,

Methods Described by Burmet (1935)c8b

Burnet attemnted to nropagate nnliomyelitis viruses from five
humen cord suspensions ard ore morkey cord suspension (MV strein) in the
chicken embryoe Ten p=2r cent suspensions of spinal cords were prepsred
by grinding and emulsifying the infected materiel in broth, centrifuring
erd removing the svnernatent fluid for ege inoculstion, Ten-day chiecken
embryos were incculsted with 0.1 mle of *his snspension by the choriocallan-
toic route.s Three to six deys sfter the inoculation, choriosllartoic
nenmbrernegs ond embryo breins were taker for the second ezc peasssge,

e lesions were obscrved in ths chicken

12

No gross or microsconp

T &

emkryo, Wonkers were inoculested with suspensi-n from tre first and second

pessages bt none develored puralysise

o Xealt
Too



Yethods Described by Riorde=n srd Sa Fleitas
Riorden snd Sa Fleitas (1942)°! renorted +hat their efforts to
cropazete in the chicken embryc the Lensing, Yele - SK, snd Phillips strein,
(mouse passage virus), as well es two strains of poliomyelitis virus from
a monlkey cord, and e strein from & humen spinel cord, were unsuccessful,
Both the choriosllantoiec and intrecerebrsl routes were chosen
for chicken embryo innculetions. For the chorioallentoic ronte, six-day
embryos vers inoeuleted with 10 rer cent snd 20 rer cent susnensions of
Lensing, Yele = SK and Phillins strains end the humen and mconkey cord
suspensions, For the intracerebral route passages, ten-day chicken embryos
were inoculated with 20 per cent suspensions, The eggs were hervested
daily or et rezulsr intervels rexnzing from four to thirtecn deys after
inocul etion, <Cheriosllantoic membrenes, treins, spinsl cords and embryo

minus the C.N,S, were hervested, Suspensions from the first eg

Y TP S3E0E
[T ISy

o
were used for mcuse end monkey infectivity beste,

The mice end monkeys were otserved for e nerind of thirty-five
deys nnd £11 remained well,

Q L. o ¥ . o PIRRE ]

Schultz end inri-kt (104%) erd Jemicson and Powell (1948)
heye rervorted that they have sttemnted to nropagete the Lensing strain in

emtronated criclen errs without sveccess, but neither group has puvblished

e descriptinn of the methods which they used.

-13 -






IV, Trz PROPAGATION CF 11 2Ilxx VIsUS (70 AbD Fa SUrallS), Trx
COLUKRIA Sf, C(W) Lal'IFG AlD BM VIRUSwS IN CEIOKon nhirxYUS

Methods nsed in the Pronarsetion of the Theiler Virns

Several streins of mouse encenhslomyvelitis virus heve bheen
sroparcated in the chicken embryo by e niumher of investigstors, ineluding
Gerd (1942); Riorden erd Sa Fleitas (194€)%l; Durhem snd Perker (1943),
and Schultz end znricht (1948)%%,

Riordan and Sa Fleitas reported the cultivation of FA and TO
strains of Theiler's mouse encej helomyelitis virusess The FA strain wes
rropaceted throuzh ten passeges of the developing chicken embryc. It wes
fornd thet embryos from €-10 days of mace were satisfretory for inoevlation,
The choricallentoie, yolk sac, allentoic, =nd intrecer-brsl rouvtec were
used, The inoenlum chosen was O0d mle of s 20 ner cent svspension of
mouse cord end mednlle eveent for the intrecerebrsl route which vwes 0,03
mls Ten »er cent svspensions of choricnllentoic membrenes, yolk sacs or
whole embrros were used for snbsecuent ecs nesseges, The hizhect conrven=-
tretion wes found to be in the embryo inoculsted at 6-7 days of sge snd
incuketed for 12-11 deys at 235°C,

Theiler's TC strein wes passed throuch four generetions in the
chicken embryo following the inoculetion by the chorioallentoic rovte,
Virs wos found to ke present in the hizhest titer in the choricallentoic
membrsnes snd chicken embryo =fter twelve days incubetion et 38°C follow-
irz inoculetion of six-day old eggs,

The TC end FA streins did not undergo any chenge =fter ey
vassace, The symdotoms in mice inoewnleted with infected esg suspensions

were similer to those »roauced by mouse to mouse passage,

of Columbis-SK, ¥ and C(ii) Lensing Strains

Cultiwvation in the Chicken rmbryo

Schultz and waright (1947)%2 reported the successful props-stion

- 14 -






of the Columbiae SK, the iM end the C{4) Lansirg strains in the chicken
embryces  They found that the hi-hest soncentretion of virus wus cobtsined
when chiclen =rbryos rinzine from §=14 dsors wore {nzeul:ted, Ths incenlam
used for the first soe vessige s 001 w1, of o 1077 dilution of e mouse
brein svspension,  The dilution 107% s chosen heserse it induead
irfection in three of thrce rmice inoeuletsd with 0,026 ml, inrrecerebrally,
Dilutiors 1078 apd 1277 434 not 2rodoee irfection in r1]l the mine inoculated,

The rovtes of inoculction uscd were the choricallentoie, the
©0l¥% sec end dintraembhrjorie, Leads, chorinellentoic membrencs snd ab-
dominal viscers were hervecsted, zrourd to e 10 per cent suspension,
centrifused ot 1020 repeme 2nd t'iltered throuzh # Mendler candles OUne-
tenth ml, of this sus»ension wss used for the e¢~c vescare inoculum,
Chicker emtryos which died 2-5 days ofter inoculsetion vaere stored in the
refricerctore Cn the fifth day after inoeuletion, ell the surviving
chicker embryns were hsrvested, pooled with the deed embryes and susren-
sions were nrepsred for the next egg pessege.

In 811, thirty serial ezg passeges were carried throuch with
the Columbia SK strain, ten nassuges with the MM strein and fifteen with
the C(M) Lansing strain,

The incidence of death among embryos in eggs incubsted at 37°C
was forty psr cent lower than in eggs incubated at 35°C, Neutralization
tests in mice showed that the Columbia=SK and the C(M) Lansing strains

were neutralized by their homologous antiserum. Neutralization tests

were not reported for the MM strain,



V. TISSUL CULTUKE MwThODS

Gildemeister (1933)34 claimed that poliomyelitis virus can
be propagated through at least 18 tissue cultures using chicken embryo
brain tissue, monkey serum and Tyrode suspensions., Carrel flasks were
used, Suboultures were made twice weekly, Pauli (1934)3% was able to
confirm this btut all other investigsators, including Plotez (1938)36,
Sabin and Olitsky (1939)°7 and Kest and Kolmer (1937)8 were unable to
repeat it,

Sebin and Olitsky (1939)3%7 successfully propegated the MV
strain of monkey passege virus using fragments of embryonic brain,
ogtained for young human fetuses,

Enders, Wilber and Robbins (1949)%9 report the cultivation
of the mouse adapted Lansing strain of poliomyelitis wvirus in humsan
embryonic tissue from the arm and leg,

In this case, proliferation of the virus must have occurred
in tissue which does not contain intact neurons, that is, either in the

peripheral nerve processes or in cells of mesodermal origine



VI. EXPERIMENTAL METHODS USED IN AN ATTEMPT TO PROPAGATE THE
MOUSE ADAPTED LANSING STRAIN OF POLIOMYELITIS VIRUS IN
DEVELOPING CHICKEN EMBRYOS

Attempts to propagate the mouse-adapted Lansing strain of
poliomyelitis virus in embryonating chicken eggs were made using the
method of serial egg passage. Three to five serial egg passages were
carried out in each experiment. The routes of inoculation chosen included
the amniotic and intracerebral. At least four chicken embryos were inocu-
lated in each passage. Fertile hens' eggs were inoculated after incuba-
tion at 37°C for 7-11 days. They were then incubated at 35° or 37°C
for 2-5 days before being harvested. To check for the presence of virus,
material harvested from each egg passage was inoculated into at least
five mice (0.03 ml. intracerebrally). See Table I.

A. Inoculum Used for the First Egg Passage

Mice were inoculated with the Lansing strain of poliomyelitis
virus. Spinal cords and medullae were harvested from mice which became
paralyzed 2-5 days after inoculation. In experiments 1 and 2, one per cent
suspensions of spinal cords and medullae were used, and in all the other
experiments, ten per cent suspensions were used for the first egg passage
inoculation. Whenever possible, eggs were inoculated the same day on
which the mouse passage virus was harvested. Otherwise, the mouse cords
and medullae were stored at -30%c.

Mouse passage virus preparations AM1AKIMA1, AMIAKIMA6, AMLAK1MA7
and AML/K1MA8 were used. "A"™ designates the virus as it was received
several years ago by the Section of Virology, Michigan Department of
Health from Dr. Charles Armstrong. "M14" stands for the number of monk ey
passages carried out and "K" stands for one cotton rat passage. The second
"M" designates the number of mouse passages following the cotton rat pass-
age.
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Titrations were cerried out to determine whether a pool of
amniotic fluids from normel 10-dey chicken embryos could inactivate
the Lansing virus and &lso to determine whether in inoculating embryos
by the amniotic route the virus would be diluted beyond a titer which
would produce paralysis in mice. Virus suspensions were titreted using
(1) physiological saline and (2), amniotic fluids from normal 10-day
chicken embryos as diluentss The dilutions were mede end incubated for
three deys at 35°C in sealed test tubes to cerry out as neerly as possible
the conditions of incubation of the wvirus which prevail in the amniotie
sac,

A titretion of the virus suspension diluted with penicillin
solution (1000 units per ml. inoculum), end streptomycin (8000 units per
ml, inoculum), was cerried out to determine whether these antibiotics
would insctivate the virus, In some experiments, 25000 units of strepto-
mycin was used for egg peassage inocul ation, but 800U units per ml. of
inoculum was the lergest dose that mice could be given without developing

convulsions. 4s before, dilutions were incubated three days at 35°C in
sealed test tubes before the mice were inoculated,

There was no appreciable difference in the titers. The LDg,
titer of the wvirus suspension diluted with amniotic fluids was .02 per
cent. A normel 10-day chicken embryo will yield approximately 3,0 ml.
of amniotic fluid, and if 0.1 ml. of 10 per cent virus suspension is
inoculated into the emniotic sac, the virus would be diluted to 0,3 per
cente Since this dilution is considerably lower than that of the LD50
obtained in the titration, recovery of the virus after the first egg

pessage would be due probably to passive trensfer rather than prolifera=
tion of the wirus.

Be Experiments in which the Amniotic Sac Inoculation was Used

Nine experiments were cearried out in which the amniotic sac was



chosen for the route of iroculation, (see Table I), The size of the
inoculum ranged from 0,03 ml. in experiments 1 and 3; O.1 ml., in experi-

ments 4 = 8 to 0,25 mle in experiment G,

Technique of Amniotic Sac Inocula tion

The eggs are candled and opened over the air sac. A drop of
saline is placed on the shell membrane, then the membrane is ruptured by
placing the inoculating needle at en angle of 45° below the drop and
applying pressue so that a small hole is made through which the drop of
saline will pass to make a liquid wedge between the shell membrene and
choriosllantoic membrane, A portion of the shell membrane is then
removed very carefully to give complete visibility of the route for
emniotic sac inoculatione. Gauge 22 or 23 needles, 5/@ inch in length,
are usedes The amniotic cavity is entered by introducing the needle
through the allantoic sac as neer the edge of the yolk sac as possible
without rupturing ite The weight of the yolk will then serve to pull
the amnion over the needle as it is pierced by a short, sharp thrust of
the needles The inoculated eggs are sesled with scotch tape and incubated
at 35° or 37°C.

The collection of the amniotic fluids is cerried out by cutting
away the scotch tape over the air sac, rupturing the allantoic sac and
then very carefully dropping the entire contents of the egg into a sterile
petri dish without breaking the amnion. The amriotic fluid may then be

drawn off with a needle and syringee

Material Harvested from bggs and the Preperation of this Materiel for the
Next Egg Passage

Harvests consisted of (1), emniotic fluids pooled with brain and

spinal column; (2), amniotic fluids pooled with heads and torsos; (3),
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amniotic fluid; (4), brain end spinal column and (5), heads and torsose
In experiments 1 - 4, brains and spinal columns or heads and
torsos were ground to & 10 per cent or a 20 per cent suspension with
physiologicel saline, In experiments § - 8, emniotic fluids were pooled
with the embryonic tissues and ground to a 10 per cent or 20 ver cent
suspension with the physiolozicael saline, These suspensions were centri-
fuged at 3000 r.p.me tor 15 minutes and the supernatant fluids were used

for the next egg inoculation and for mouse inocula tion.

Sterility Tests

Blood plates and N.I.H. thioglycolate sterility broth were
inoculated with each chicken embryo suspension and mouse passage virus
suspension before the suspensions were used as inocula for eggs or mice,
Only sterile suspensions were used for the inoculation of the first and
second egg passagese If bacterial contamination occurred in suspensions
for egg passages 3 - 5, they were treated with antibiotics, (1000 units
penicillin and 25000 units of‘streptomycin per mle of inoculum, with a
contact period of 30 minutes before the inoculation)e when mice were
inoculated, no more than 6000 units were used because a greater number

of units cause convulsions,

Selection of tmbryoneted Egg Material for Serial Egg Passages

Embryos dying within 24 hours sfter the inoculation were dis-
cerdeds Suspensions prepared from the chicken embryos dying 2 - § days
after inoculation in the first two egg passagesvwere passed separately to
the next egg passagé and mice were inoculatede The surviving embryos were
harvested after 6 days and pooled for the next egg passage and mouse
inoculation,

In passages 3 = 5, chicken embryos which died 2 = 5 days after

inocule tion were hervested and stored in the refrigeratore On the fifth
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day efter egg inoculation, all the surviving embryos were harvested,
pooled with the dead embryos and suspensions were prepered for the next
egg passages Any suspensions showing bacterial contamination were treated
with antibiotics as described under "Sterility Tests", before being used
for egg or mouse inoculetion.

Besults of Mouse Ipoculation: Experiments 1 = 9 in which the Ammniotic
Route of Inoculation was Used

Evidence of virus was obtained from chicken embryo suspensions
which were harvested only from the first egg passages in experiments 3,

4, 5 and 8 when mice were inoculated, No mice became paralyzed after
inocul ation with suspensions from egg pessage 2 = 5 in any of the experi-
mentss In all cases in which paralysis of the mice occurred, the paralysis
was typical of that produced by the Lansing strain.

In experiment 9, however, where AM14K1M48 passage stock virus
was used, atypical symptoms in mice were produced when they were injected
with sterile chicken embryo suspensions from egg passage 1 = 6, These
mice developed encephalitic symptoms, tremors, ruffled fur and weakness
rather than paralysis of the legs and toes. This experiment will be

described later in this reporte

Description of the kxperiments in which the Lansing Strain Virus was
Recovered from Chick Embryo Suspensions

kxperiment 3

The inoculum chosen for the first egg passege was 0,03 mle of a
10 per cent suspension of mouse passage virus, Seven-day chicken embryos
were inoculated by the amniotic sac route. leads and torsos were harvested,
ground to & 20 per cent suspension, centrifuged, and eggs and mice were
inoculated on the same day with a portion of this supernatant fluide The

remeinder of the suspension was concentrated seven times, epproximately,

by ultracentrifugation for the next egg passage end mouse inoculations



One of ten mice inoculated with the 20 per cent suspension became paralyzed
18 days after the inoculation. One of ten mice inoculated with the con=-
centrated suspension of chicken embryo tissue became paralyzed after

twenty dayse. None of the mice inoculated with embryo suspensions of the

subsecuent egg passage became paralyzed.

Experiment 4

In experiment 4, a lerger inoculum was chosen (Oel ml,) and
9-day chicken embryos were inoculated. The harvest consisted of (1),
amniotiec fluids end (2), embryos brains and spinal columns, The amniotic
fluids (undiluted), and brains and spinal columns were ground to a 20
per cent suspension in saline and were inoculated into mice and eggs on
the same day as they were harvested to avoid storage of the egg passage
material,

Eight of ten mice inoculated with amniotic fluids became
paralyzed with 7 - 17 dgg se Only one mouse inoculated with the brain arnd
spinal column suspension became paralyzede

In the subsequent egg passages, all the CNS suspensions were
pooled, and all the amniotic fluids were pooled from each passage, and
passed separately into eggs and mice, Mice were inoculated with suspen=-

sions of subsequent egg passages but none became parslyzed,

Experiment §

One mle of a 10 per cent suspensi on of mouse passage virus was
inoculated into 8-day chicken embryos, Heads, torsos and amniotic fluids
were harvested, pooled and ground to a 10 per cent suspensione Again
egg and mouse inocula tions were made on the same day as the embryos were
harvested,

Four of ten mice became paralyzed 16-26 days after inoculation
of the suspension from the first egg passage. Suspension from the second
and the third egg pessages did not produce paralysis in mice, howevers
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Four embryos of the first egg passage died but only one of

the suspensions from these eggs produced paralysis in mice.

Experiment 7

In this experiment, only the chicken embryos dying 2 - 8 days
after inoculation were harvested, From each egg, serial egg passeges
were mades Ten-day chicken embryos were inoculated with 0.1 ml, of a
10 per cent suspension of mouse passage viruse Three of eight embryos
died but only one proved to contain virus when mice were inoculated,
Ten per cent suspensions of a pool of amniotic fluids and embryos were
used for the second egg passaege and mouse inoculations All of the chicken

embryos of the second egg passsge survived.

Results of Egg Inoculstion by the Amniotic Route

Mo specific gross chences were otserved in chicken embryos
vhich hed died within 2 = 5 deys aftor inceuletion, or in embryos which
survived this reriod, even when wirns wes recovered from the egpg passace
susyensicns, Virus wes recovered from susrensions prepared from the

chicken entryns which survived the five-d-y nerind =fter inoculation, as
well ne from a few eabryos dyins within this periods It wss impeossihle,

however, to correlcte decth of the chiel2n emhryc with oreserce of ihe

virus,



Ce Exneriments in which +he Ip*recererrcl Rovte of Inocrlation wes Used

Four exveriments were cesrried out using the intrecerebral route
of inoenlction »nd eesch of thece included 2 to § serial eg
Seven to eleven=-dey chicken embryos were inoculsted with 0.03 ml, of =
10 wer ecent or 20 per cent suspension ~f mouse cords and medulle then

incubated from 3 - 5 cdoys et 25°C,

Techni~ne for the Intreacszrehrel Nethod

Egzrs are cendled snd opened over the sir sac, The ezs shell

membrane is removed cerefully (es deseribed under the smniotic route

methnd), A 5/8 inech, Z7-gav;e necdle and a tuberevlin syrince is used

for incculetion. ‘men the heed is loceted, the neadle is pesscd cere=-

Lo

fully throurh the clioriocell=ptoic s«c =nd the emniotins sec, then by a

sharp thrust, the ncedle is forced irto the erenium just posterior to

m

the ¢ ¢, With ~rectice, *he intrecerebral inoculetion msy be mode with

- occasional death of the embryo dne to framma,

et+inn of thic Mrtorial for

N
0
3
2
'g
3
D
*j
W

the next Ec- °ossa;.

lieteriel hervested from exneriments 10 - 12 incinded (1), brains

ard spincl colvmns, (2), emriotic fluids end breins und sninal colwums,

]

(2), amictiec fluids snd heods ord torscs, These pools vere ground to a

10 per cent or 20 per cent sus;ensicon, centrifu-ed ¢nd tre sipernatant
£1uids w=re tected for sterility with blood pletes :nd N.I.He thiozlycolnte
strrility broth,

Selection of the embryonnated egg meterirl for seriel ezg passore

wes mede in the seme way for the irtrecerebrsl route pesseores as for

.

pesseges in which the smniotic route was used,

Resvlts of the _xneriments usin~ the Intracerebrel Illcute

Yo specifie chances were observed in the chicken embryo harvested



inoculotion, either in cmbrycs dyins within 2 - &
in embryus surviving this period,

inoenleted with sus-ensions from sny of these

nessnres becemz perelyzed,
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D. An Attempt to Investigate the Possibility of the Virus Propagating
in Chicken Embryos but Losing Infectivity for Mice

An attempt was made to investigate the possibility that there
was propagation of Lansing strain virus which became non-infective for
mice after serial egg passage and therefore could not be detected.

For this purpose, it was attempted to immunize mice by repeated
intraperitoneal inoculation of various egg passage suspensions from
experiments 4 - 8, passages 2 - 5, in which the amniotic route was used
and from experiments 10 - 12, passages 2 - 5, in which the intracerebral
route was used. The mice were challenged with 0.03 ml. of a suspension
of Lansing strain mouse passage virus. The challenge inoculum represented
two LD50 doses.

There was no protection. This would indicate that there was
no virus in the egg material or that the egg suspensions were not suffi-
ciently antigenic to produce, with the amounts inoculated, protection

against an intracerebral challenge with infective Lansing strain virus.



E. Experiments in which a Latent Neurotropic Mouse Virus was Accidentally
Propagated in the Chicken Embryo

Evidence was found in experiments 9 (amniotic sac inoculation)
and 13 (intracerebral inoculation) showing that a latent, neurotropic
mouse virus had been picked up from the mouse passage (AM1/K1M,8) suspen-
sion which was used for the first egg passage inoculum. When mice were
inoculated with egg passage material, a few developed paralysis, but most
of them showed encephalitic symptoms which were not characteristic for
Lansing strain poliomyelitis. These mice showed tremors, ruffled fur, weak-
ness of one or more legs and occasionally paralysis of the toes but not of
the leg or foot. Death of the mice occurred within 24 hours of the omset
of symptoms. A few mice did not show encephalitic symptoms but developed
convulsions, with stiffening of the legs, which were followed immediately
by death.

In case these symptoms were caused by a bacterial infection,
each sterility test was repeated before a suspension was used for egg or
mouse inoculation. All suspensions were bacteriologically sterile when
harvested except from one egg passage, (experiment 15, passage 5). This
suspension was treated with 1000 units penicillin and 8000 units strepto-
mycin per ml. inoculum.

Description of Experiments

Experiment 9: Amniotic Route

Eight-day chicken embryos were inoculated with 0.25 ml. of a
10 percent suspension of mouse passage virus AM1AKIM48. Amniotic fluids
were harvested for egg and mouse inoculation. Three of eight mice became
paralyzed 11 - 13 days after inoculation, and one mouse presented encephal-
itic rather than paralytic symptoms on the fourth day. Amniotic fluids
were harvested from the subsequent egg passages (4 passages in all) for

egg and mouse inoculation. All of the mice remained well (see Table II).
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Exeeriment‘liz Intracerebral Inoculation

Eight=day chicken embryos were inoculated with 0,03 ml, of a
10 per cent suspension of mouse cords and meduilae from pessage AM14K1M48,
Amniotic fluids and brains were harvested and pooled for the second egg
passages In subsequent egg passeges, amniotic fluids and brains were
harvested from the living embryos and brains, viscera and amniotiec fluid
from the dead embryos but remaining in good condition after deaths 1In a
few cases, the embryos were too small or disintegration of the tissues
had begun end it was necessary to harvest chorioallantoic membranes and

allantoic fluids as well,

Results of Mouse Inoculetion with Egg Passage Material from Experiment 13

Egg Passage 1s When mice were inoculated with suspensi ons from this
pessage, three of eight mice became paralyzed efter 3 = 5 dayse Three
others died within the same period, without symptoms, and one mouse
showed a questioneble paralysis four days after the inoculation and died
wi thin 2¢ hours, Since the paralysis which did occur was the seme as that
produced by the Lensing strain, there was no definite indication that
another virus wes mixed with the Lansing strain from the results of mouse
inoculation with the material harvested from the first egg passages

Egg Passage 2: Vihen mice were inoculeted with suspensions from both
living end dead chicken embryos, they developed encephalitic rather than
paralytic symptoms, within a period of 3 - 5 dayss These mice showed
tremors, ruffled fur, spasticity and in two cases, paralysis of the toes
of one foot but not of the foot or leg, Death of the mice occurred W thin
24 hours,

Brains, medullee and cords were removed from these mice for a
second mouse inoculationes Sterility tests with blood plates end N.I.H.

thioglycolate broth showed that each suspension was sterile, These
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suspensions were pooled and mice were inoculateds Two to four days after
the inoculation, the mice from the second mouse passage showed encephal~
itic symptoms, tremors and spasticity, but none showed paralysis,.

Mice inoculated with egg passage saspensions from passages 3 =
5 also showed encephalitic rather than peralytic symptoms with the excep-
tion of one mouse which showed definite paralysis (see Table III = Mouse

Inoculation after kgg Passage 5, experiment 13).

Attempts to Differentiate between the Lamsing Virus and the Virus which
Produced Encephalitic Symptoms in Mice

In an attempt to differentiate between the Lansing virus and
the virus which produced encephalitic symptoms in mice, neutralization
tests were carried out with CNS suspensions from mice showing encephalitic
symptoms and from a mouse which developed paralysise These mice had been
inoculated with egg passage material from experiment 13, passage 4, (see
Table II)s The serum chosen came from a pool of normal human serum gemma
globuliﬁ which had been used previously in immunological work to neutrale
ize the Lansing straine Normal horse serum wes used for the controlse

There was no difference in the incidence of paralysis or of
'encephalitic symptoms in the mice inoculated with either one of the CNS
susnensionse

The humen serum gamma globulin neutralized the virus in both
suspensions. The LD50 of the virus with normal humen serum gamma
globulin was 003 per cent for CKS suspension from mice showing encephal=-
itic symptoms. The LD50 for the virus with normel horse serum was over
+0001 per cent (end point wes not reached).

If neutralization of the virus had notc occurred it would have
bteen an indication that +the wvirus was not related to the Eonsinj str-oine
The fact thot neuvtrelization diAd occur ves ro% corsidered to he a rositive

Ffindin howev-r beceause normal huren s2rum may contein entibodics or a

o
O

)
o
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non-specific inhibitor for viruses other than the Lansing strain. Neu-
tralization tests using a specitfic anti-Lansing serum were not carried
out because this antiserum was not available at the time.

A further attempt was made to differentiate between the viruses
by immunizing mice with the Lansing strain and challenging with the virus
which produced encephalitic symptoms in mice.1 Ten mice were inoculated
intraperitoneally with 0.2 ml. of a 10-; dilution of a Lansing strain.
Two weeks aftter the last inoculation, they were challenged intracere-

brally with 0.03 ml. of a 10-*

dilution of the virus which produced en-
caphalitic symptoms. Ten control mice were inoculated intracerebrally
with 0.03 ml. of a lO-L dilution of the same virus suspension.

In both groups, 8 of the 10 mice inoculated developed encephal-
itic symptoms 3 - 6 days after the inoculation. Thus, in this experiment,
immunization with the Lansing strain virus gave no protection against the
virus which produced the encephalitic symptoms in mice.

After the results of mouse inoculation in experiments 9 - 13
were observed, mice were inoculated with AM14K1M48 passage of Lansing
strain again. The mice were checked very carefully and four of the mice
inoculated showed encephalitic symptoms, tremors, ruffled fur, weakness
of the legs, etc. Four of the mice showed symptoms typical for Lansing
strain.

Fmbryonated eggs were inoculated by the amniotic sac and intra-
cerebral routes with AM14K1MA8 passage of the Lansing strain and mice
were inoculated with suspensions prepared from the first egg passage.
Again some of the mice showed paralysis typical for Lansing strain and

some showed encephalitic symptoms.

1. This procedure was based on data published by Kramer and Geer (1945)40



Mice were inoculated with spinal cord suspensions from passages
AM1/KIMA6 and AM14KIMA7 and all mice showed paralysis typical for Lansing
strain of poliomyelitis virus. It seemed evident, therefore, that another

virus was present in the mouse passage (AM14K1M48) suspension.



DISCUSSICN

The deta presented show that when the amniotic sac method of
inoculation was used, the Lansing strain of the poliomyelitis virus was
recovered only after the first egg passage. Since the LD50 titer of the
virus wes much higher than the virus dilution obtained when 0,1 ml, of a
10 per cent suspension of mouse passage virus was inoculated into the
amniotic sac, it seemed probable that the virus was passively transferred
in the first egg passage rether than that proliferation of the virus
occurred,

In two experiments in which the smniotic and intracerebral routes
were used, some of the mice inoculeted with suspensions from the first
egg passage showed encephalitic symptoms end some showed paralysise. Most
of the mice inoculated with suspensions from subsequent egg passeges in
the experiment in which the intrscerebral route was used developed
encephalitic symptoms. Since the same movse passage suspension was used
for the first egg passage in both experiments, this suspension weas checked
by mouse inoculation. Half of the mice showed paralysis and half showed
encephalitic symptoms. Mice were inoculated with a suspension from the
preceeding mouse passage and all showed paralysis typical for the Lansing
strain. It seemed evident, therefore, that the virus which produced
encephalitic symptoms in mice was picked up accidentally when mouse cords
were collected for the AlM14K1M48 Lansing virus passage.

An attempt was made to differentiate between the Lansing virus
and the virus which produced encephalitic symptoms by using neutraliza=-
tion tests with normsl humen serum gamma globuline There wes neutraliza-
tion of the virus which produced encephalitic symptoms, but it was not
considered as a positive finding because normal human serum may contain
antibodies or a non-specific inhibitor for viruses other than the Lansing

strain,
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When mice were immunized with Lansing strain and challenged
with the encephalitic producing wvirus, the incidence of encephalitis
wes the same in this group as in the control group which were not
immunized with the Lansing strain.

In view of the different symptoms produced in the mice, aund
the fact that immunization with the Lansing strain did not protect mice
when challenged with this virus, it seemed evident that it had been
picked up accidentally from the mouse cord suspension used for the first

egg passagee
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SUMMARY

An attempt to propagete the Lansing strain of poliomyelitis
virus in developing chicken eggs has been made in this studye Both
the amniotic and intracerebral routes were used, Three to five serial
egg passages were carried out in each experiment, WVhenever possible,
storage of the mouse cords and egg passage materisl was avoided, and
suspensions were prepared and inoculated the same day on which they
were harvested.

Lansing virus was recovered only from the first egg passage
in the experiments in which the amniotic route wes useds It seemed
probable, therefore, thet this was due to pessive transfer rather than
proliferation of the virus,

Lansing strain of poliomyelitis virus was not recovered from
any of the experiments in which the intracerebral route was used,

In one experiment in which the intracerebral route was used,
a latent, neurotropic mouse virus was eccidentally picked up and propa=

gated through five serial egg passages,
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EXPERTMENT #13 WITH THE LANSING STRAIN PASSAGE AMLlxlyl8
METHOD OF INOCULATION - THE INTRACEREBRAL ROUTE

TABLE III

Egg Passage I -8-day chick embryos were inoculated intracerebrally with 0.03 ml. of a 10% suspension of
mouse cords and medulla from passage AMLhgLy

Egg Inoculation
S S S S S S S
Inociilum for egg passage II
(1) 10% susp. brains, spinal columns, (living embryos)
(2) 10% susp. brains, spinal columns, (dead embryos)

|

Mouse Inobulation
PP Py DD DD

E
«

Egg Passage 11
S S S D D D
Inoculum for egg passage III
(1) 10% susp. brains, spinal columns, (living embryos)
(2) 10% susp. brains, abdominal viscera, extra embryonic

fluids (dead embryos
! Mouse Indculation(l) Mouse Inoculation (2)

% 4D 4D 4D 4D 4D 4D 4D 4D 4D 4D 4D 4D 4D 4D

Egg Passage III
(1) S SEEES S TSRS LD (Z¥eEsS: Dy D B
Inoculum for egg passage IV
(1) 10% susp. brains, spinal colums, (living embryos)
(2) 10% susp. brains, abdominal viscera, allontoic
fluids (dead embryos)

é Mouse Inoculation (1) Mouse Inoculation (2)
’ 38 L4F. D" D D R TR e T
J
_Egg Passage IV

(1) SEESESISEUID DD D (2) Sy R R LR 5
Inoculum for egg passage V
(1) 10% susp. brains, spinal columns, (living embryos)
(2) 10% susp. viscera brains, amniotic fluids (dead

embryos)

L b
Mouse Inoculation (1) Mouse Inoculation (2)
Ty TR R s i | 5 S 5
N\
Egg Passage V

(R SH SRS SESHSESFDEDEDEDIDE (2 FSESTisSEsiS SIS "B#sad: D D
Inoculum for mouse inoculation
(1) 10% susp. brains, amniotic fluids (living embryos)

(treated with antibiotics because of bacterial

contamination)
(2) 10% susp. abdominal viscera, brains, amniotic flds.

(dead embryos) (treated with antibiotics because of

contamination) i

Mouse Inoculation (1) Mouse Inoculation (2)
S S S S S 4D +D 4D S D

Note: S - surviving mouse or chick embryo
D - dead
P - mouse showing flaccid paralysis
4D - mouse showing encephalitic sympotoms such as tremors,
weakness of legs and sometimes convulsions, followed
by death within 2l hours.




Amniotic Sac

Inoculum for First Lgg
Passage = 0,03 ml. of a
10% susp. of infected
mouse cords and medullae

Inoculation |

Amniotic Sac Inoculation |

Inoculum for First Egg
Pessage = 0.1 ml, of a

10% susp. of infected
mouse cords and medullae

tnﬁxp.

‘Expe.

{Expo#10 |

Intracerebral Inoculation |

Inoculum for First 555
Passage = 0.03 ml. of a
10% susp. of infected
mouse cords and medullae

+ 0/10;

|

Ja |
T

#2

| AMI4KIMAE

Expeffl2

Embryo

| Mouse

Passage

AM14K1N41 |

AM14K1M41

AMI4KINM41

AM1 4K1M46 |

| AM14K1M46

AM14K1M46

AM14K1M46

AM14K1M46 |

AM14K1M46

AM14K1M46

Inoculation

Age of Incubation
Embryo
7=9 days 3-5 days at
37 C
7-9 day s | 3-5 dgys at
: 37°C
7 dgy s A3-5 days et
37°C
7-9 days |4=5 days at
350C
8~9 days 13-4 days at
‘ 357°C
1st Pass, }3-4 dags at
11 days 35°C
Other Passe
7=9 days
7-10 days |3-4 days st
35°C
10 dey s [2=-8 days at
3500
1st Pesse (3-4 dags at
11 days 35°C
Other Pass,
7=9 days
7=10 days 3-4 dags at
35°C
7=-10 days ?3—4 days at
} 35°C

numerator - number of mice paralyzed

denominator - total number of mice inoculated

++ 1/20;

suspensions from 4 dead embryos in the first passege were each
inoculated into 5 mice = only one of the suspensions produced
parelysis

1
)

TABLE I

EXPERIMENTS CONDUCTED IN AN ATTEMPT TO PROPAGATE THE MOUSE
ADAPTED LANSING STRAIN OF POLIOMYELITIS VIRUS IN EMBRYONATED

Embryonic Tissues Harvested

CHICKEN EGGS

Tissues Harvested

Amniotic fluids

. Brains, spinal columns, abdominal
| viscera (stored at =30°C)

{

{ Heeds and torsos (stored at =-300C)

Ammiotic fluids, breins and spineal

{ columns, (passed on the ssme day)

L

i

{ fmniotic fluids pooled with heads &

torsos (passed on the same day)

Ammiotic fluids pooled with heads &
' torsos (pessed on the sesme day)

i
{
;
]
i
|
2
§
i

?

]

4

Amniotic fluids pooled with heads &
torsos (passed on the seme day)

Only 3 dead embryos harvested
Amniotic fluids pooled with heads &

{ torsos (passed on the same day)

Brains, spinal columns, (passed on the
seme day)

Amniotic fluids, heads and torsos
pooled (passed on the seme day)

Amniotic fluids pooled with heads &
torsos or spinal column (passed on
the seme day)

| Inoculum for the

Disposition of Egg Harvest ;
next egg passage

(1) Amniotic fluids pa ssed undiluted, 0,05 ml,
(2) tissues ground to & 20% susps + in

seline
Ground to a 20% suspension in saline 0605 ml.
(1) Ground to a 20% suspension in saline 0,05 ml,
(2) 20% suspe concentreted 7 times
(1) Amniotic fluids pessed undiluted, ; Gelmls
(2) tissues ground to a 20% susp, in saline |
Ground to a 20% suspe. in saline 0.1 ml,
Ground to a 20% suspe in saline | 0.l ml,
Ground to a 20% susp, in saline Ol ml,
Ground to a 20% suspe. in saline Oel ml.
Ground to a 20% susp. in ssline 0003 ml,
Ground to a 20% suspe. in saline 003 ml,
Ground to a 20% suspe in saline i 0,03 ml,

S S—

5
I

0/10+

(1
(23 0/10

0/10

1/10

§§§ 1/10

i

4/10
1/20%%

0/10

SESNST S——

0/10

0/10

0/10

0/10

0/10

0/10

0/10

0/10

0/10

0/10
0/10

0/10

0/10

0/10

Zgg Passage
I

]

|
i

!

Lgg Passage

IR

0/10

0/10
0/10
0/10
0/10

0/10

0/10

0/10

0/10

—

6/10

not done

i not done
e A
!

s S —

Egg Passage

0/10

not done
0/10
0/10
0/10

0/10

not done

0/10

4

not dome |

o/10 |

0/10

not done

| Results of Mouse Inoculation after Passages in Eggs

Egg Passage Egg Passage

not done

not done

not done
0/10
0/10

0/10

not done

0/10

not done

0/10

0/10

not done
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