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INTZ0ICCTION

Zxperimental work in poliomyelitis was initiated by Lend-
steiner ani Popper in 1909 (1) who finally found an experimental
aninal which developed symptcoms of this disease. A monkey, in-
oculated intrsperitoneslly with a suspension of the spinal cord
of a child who had succumbed to the disease, developed symptoms
of poliomyelitis. The infection was not carried througsh subse-
quent monkey passages as further intraperitonesl inoculations of
this monkey's spinal cord failed to produce symptoms. At a later
date Flexner and Lewis (2, (3) were able to infect monkeys with
this virus by inoculating them intracranially. Serial passages
vere accomplished by these workers. Strauss (L) in this country
aleo rerorted similar findincs from monkey inoculation. Leiner
end von Yiesner (5) in Vienna, ani LenAsteiner and Levaliti (6)
in P-ris, all independently succeeded in transferring the disease
to an experimental monkey.

Since 1909 =& great varlety of aninels of different species
have been inoculated in the hope thet a less expensive means of
propecation of this virus could be found. All attempts to infect
other animals with the virus were unsuccessful (8) until Armstrong
(3), (1C) in September of 1929 reportel that he had successfully
transferred a strain of poliomyelitis virus into the Zastern Cotton
rat, Sigmodon hispidus hispidus. This strain, recovered from an
elghteen year old boy from Lensing, Michigen, had been passed ser-

18lly through fifteen monkeys with the development of clinicel and

histologicsl poliomyelitis. The fourth monkey pessage cord was



=P

inoculated into the cotton rat, and twenty-five deys later the

rat developed nervousness and, on the following day, had parelysis
in both rear legs. Tleven cotton rats were inoculated with the
suspengion of this anizel's epinal cord and dbrein and in twenty-
nine doys one of these rats was paralyzed. The inoculum was &
five per cent susrension of the brain and cord in the dosage of
0.C6 cec. intrecerebrally, 0.06 cc. intranasally, and 0.25 cc. sub-
cutaneously.

The sprinel cord and brain from the seventh rat passage was
grounl to a five per cent suspension and inoculated into mice. Cne
of the five mice developed paralysis (1l). This animal's cord and
brein, vhen passed into twenty-four mice, brought down twelve of
the animals with paralysis of one or more extremities in from three
to twelve days. Successive transfers of the spinal cord and brains
of mice have been made, and mouse spinel cord and brains, when in-
oculeted into monkeys, have brought down these animels with typical
experimental poliomyelitis.

This study was undertazen in en attempt to deterumine whether
other strains of poliomyelitis virus could be propagated in the
cotton ret. Yot all the experiments tried will be presented be-
cause manyr different trials vere made on the same strain of virus
with the same result. ZFive individuel strains will be discussed
in deteil, and references will be made to tables I to IV which out-

line the erxperiment.



MITECDS

In the majority of ezperiments the source of poliomye-
litis virus was spinal cords of monkeys tasken directly from
the monkey, or after storage at three degrees centrigrade in
either fifty per cent buffered glycerine or Locke's glycerine.
In the experiment with the D.G. strain, (table I), the incculum
used was a pool of fracrwents of eight monkey spinal cords, all
of which had been storel at three degrees centrigrade in buffer-
ed glycerine. All cords used were from anirmals whose clinical
symptoms and cord lesiors ccnformed to those of experimental
poliomyelitis. Semples of the cord used were weiched and then
grcund in a mortar with sterile sea sand and ssline; in a few
cuses ten per cent tecsticular extract (13) was used as suspensoid.
The concentration of the spinal cord suspension used was generally
ten per cent, but in a few cases a five per cent concentration was
mgde. In one experiment, human feces, from which the virus had
previously been obtaired in monkeys, was treated with ether, con-
trated (16) end used as inoculum. 3lood plsates were seeded with
the spinsl cord suspensions to determine bacterial contamination.
In a few cases, bacteria were fournd in the spinal cords and brains
of mice that were transferred from animel to animsl. In the rats,
however, no trouble with bacterial c-ntamination was encountered.

The cord suspensions were centrifuged at a moderate rate of
speed for a few minutes to tkrow down the detritus. The supernatant
suspension was then poured off and used as inoculum. The virus was
kept at three to four degrees centrigrade when not being used, and

was never left stending at room teusperature unless in the process



of manipulation or use. Virus suspensions more than twenty-four
hours 0ld were not usedi. The injections oI the virus were msade
by various routes i.e., intracerebrelly, intracerebrally after
trauma (using both needle damece and Sawyer and Lloyd's two per
cent starch method (12), intranasally, subcutaneously, and intra-
peritoneslly.

"he cotton rats uced were shipped from Florida and South
Carolina. Sigmodon hispidus hispidus enl a closely related sub-
species, Sigmodon hispidus littofalis. were used. It was found
in our laboratory that the littoralis rat was also susceptible to
poliomyelitis, Lansing strein. The aniizels were kept in stock for
a few days before being placed on test. After inoculeation, each
eninal was observsd daily, arnd any snirnal that did not eppear
normal wes placel under special ob-ervation and watched through-
out the day. YVWhen an aniual developed a generalized weakness,

a peculisr gait, excitability or inactivity, or a weakness in any
extremity, it was either watched for exacerbation or sacrificed
for passage of the virus. The aninals found dead in tkelr csges
at any tirxe other than the day followinz the inoculation had their
cerebro-egpinal axis removed, grouni to a five per cent suspension,
and inoculated into new animals. If the mervous tissue appeared
soft from postmortem cianges or bacterisl invasion, the material
was filtered througﬁ a Seitz filter and the filtrate inoculated
into new rats.

The method used to transfer the virus was as follows: the

animals were sacrificed with chloroform ansesthesia and, with ster-

ile preceuti-ns, their brains anil spinal cords were removed. A



sagittal section of each brain and spinal cord was removel and
placed in a ten per cent formalin solution for histological study.
The renmeining epinal cord end brain, or both, were then weighed

and a five or ten per cent suspension made by grinding the weighed
material in s mortar ani then slowly adding the required amount of
sterile saline. The ground suspension was then placed in a sterile
test tute ani centrifuged at 2,0C0 r.p.m. for five minutes. After
centrifucetion the supernatant fluli was inoculated into new animals.

Six to twelve mice were inoculated intracereorally with 0.03
cc. of the virus for each groun of new rats uscd. The mice were
used as controls to iniicate the presence of choriomeningitis virus
(14, (15) which might have been present in the monkey or rat cords.
In a few instances guinea pizs were used, receiving C.1 cc. of the
material intracerebrally.

The amount of inoculum used in the rats varied accoriing to
the size of the animal and smount on hand. From 0.03 to O.U4 cc.
were given intracerebrally, averaging about 0.1 cc. For intranasal
infection, usuelly cne drop per nostril was administered. The amount
of the intraperitoneal inoculum ranzed from 0.4 cc. to 1.0 cec.

The material for histolozical study was imbedded in paraffin,
sectioned, and stained with haematoxyline and eosin or with Mallory's

phyloxive methylene blue.
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EXPTRIICIT I
Pooled Monkey Cords - D. G. Strain

The most potent strain of poliomyelitis virus, D.G., isolat-
ed during the 1939 Detroit, Michigan, enidemic by Xramer, et.al.,
(16), was usel ss inoculum. A total of 103 rats, forty-eizht
mice and ten gilnea nigs were used in this series of exmeriments.

Two rats were inoculated with a pool of fragments of five
monkey cords (numbers 22, 28, 61. 67, anl 1C2). At the end of the
thirl day, one of the two anirals was sacrificed, the spinal cord
end brain removed, grounl to a ten per cent suspension, and inoc-
ulated into two new rats. This method of rapid passage was repeat-
ed four times. One of the animals of the fourth rapid passagce ser-
ies, after a ten day incubation period, was found to have flaccid
paralysis of both rear extremities. The animal was sacrificed,
the central nervous system removed and inoculatel in a ten per
cent suspension into one monlzey, four rats, two guinea pigs, and
eisht white mice. A carsful dissectlon of the iivolved extren-
ity, falled to reveal any local cause for the loss of function.
o siznificant symptoms developed in the new aninals. “he micro-
scopic examinatinon of the brain exhibited scattered areas of
necrosis sznd infiltration with macronhages. The cord was edenic,
the motor cells tock the staln irresulsarly and appeared decenerated.

In the next attempt, fragments of ei. ht monzey spinal cords,
ell from experimental poliomyelitis confirmed by examination of
sections, were pooled, ani ground and made into a ten per cent
emulsion, and inoculated into eight cotton rats, four hispidus

ani four littoralis. Two snimals, (see table I numbers U4 and



8 (one of each sub-species), were sacrificed at the end of three
days, their central nervous systems removed, anl inoculated into
new animals. These anizals dil not have symptoms of poliomyelitis
but were sacrificed after three days for rapid passase of the virus.
A ten per cent suspension of the spinal cord and brain from rat
number & was inoculated into two rats, muzbers 14 and 15. In turn,
rat number 15 was founi to be unstable in the rear extremities at
the enl of three days and was sacrificed. Rats, numbers 34 and 35
were inoculated with a suspension of the spinal cord end brain from
tnis animal, On the twenty-fifth day, rat nuzber 34 developed a
weazness in the rizht rear leg. It was sacrificed and the spinal
cord and brain was inoculated into four anirals, numbers 72 to 75
inclusive. Of these four eninals none developel any abnormality
end so they were discaried after the lanse of the ususl observation
period of thirty days. Some of these aniials received one, and
others, two reinoculations of freshly ground cord suspensions as
indicated in table I.

The spinal cord eni brain of rat number 4 of the previous
group were inoculated into three anizals, numbers 16, 17, and 18.
Rat number 17 received intracerebrally, in addition to the virus,
0.06 cc. of a two per cent starch solution (12). This rasid pass-
age on every third day was carried out until four sets of three
rats each were inoculated. One of the fourth passage group of
rats, rat number 31, developed a wea'tness in the left rear leg
after two reinocul=ations and twenty-nine days o:r observation.

Vhen examined at autopsy, no sbnormalities of the limbs could be

found; however, the intestine contained tape worms. The central
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nervous system in a ten per cent emulsion was inoculated into
rats nunbers 85, g6, and 87. The histopatholozy of rat number
31 presentel a hemorrhagze in the ventricles of the brain, and
some vascular congestion and edema. Of the three rats receiv-
ing the spinal cord and brain of rat nurber 31, rat number 35
developed a tremor on the third day snd a definlte weskness of
the right front leg and foot. The animzl fcll to the rizut side,
although there was not flaccii paralysis of the limb. The viscera
were normal in this animel when examined 2t autopsy. TUpon section-
ing, the cord exhibited no cellular reaction, but the motor cells
apneared to taze the stain poorly. Both the brsin and spinal cord
were congested and ed=mic. Since no zbnormalities were evident at
autonsy and in view of the sugzestive symptoms, the central nervous
system wes ground enl male into a ten ver cent saline suspension
and inoculated into twelve rats, numbers 95 to 105 inclusive.
Tach animal was given 0.2 ce. intracersbrally, C.5 ce. intraper-
itoneally, and 0.C3 cec. intranasally. Cn the fourth day, rats
numbers 99, 101, and 103 developed similer symptoms, consisting
of tremor and wenxness of one or more extremities. Eat number
99 was sacrificed and passed into tlree new rats, two guinea
pigs and six mice. All of this group remained well excent rat
nuaber 118, which on the fourth day appeared ill and weak, and was
sacrificei and inoculated into three rats, numbers 155 to 167,
none of which developed any symptoms.

The spinal cord and brain of ret number 1Cl, prepared into
a ten psr cent susrension, was inoculatel into three rats, numbers

122, 121, and 122, two guinea ~igs ani six mice. Fat nuwber 122



of this group developed tremor ani weatnees in the rear legs.
At postuortem examinmtion a nutueg liver and atropohy of the
spleen was found. The swinel cord and brnain were inoculated
into three rats, numrbers 137, 132, and 179. Rets numbers 137
and 133 both developel tremor and wexmess in thelr extremities
and were sacrificei on the thirl day. Sections from the spingl
cord and brain of these two ainliuals were sinilar. Zoth had a
small amount of hemorrhage in the gray matter of the spinal
cord. An occasional round ani plasma cell could be seen infil-
tratinz the ¢ray matter. Throughout the brain substance, scatter-
ed hemorrhagzes were seen. The meningses covering the cerebrum end
the suberachnoid spaces wer= filled with blood. The cords of these
two aninals were pooled, a ten per cent suspension made and inocu-
lated into six rets, numbers 140 to 145 inclusive, two guinea pigs
and six mice. Some passaces were made from this group of aniuals
but 3i1 not sppear to produce particularly siznificant results.
Zat number 1C3 developed symptoms sinilar to rats numbers
99 and 101 of the 2bove group and was sacrificed on the fourth
day. The stained sections of the srcinsl cord from this animal
were very suggestive of poliomyelitis. The viscera were found to
be normel with the excention of a nutmez liver. A ten per cent
suspension was made of the central nervous system of this enimal
and inoculated into rats numbers 123 to 125, two gulnea pigs, and
six mice. 1lone of these sni.als develoned any paralysis.
In this experiment other passages were made, as can be seen
from table I, but they proved to be of no significance. Reinocu-

lations were perforued once or twice on some of the animals as
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iniicated. Starch was used to traumitize the brain tissue in
certain snimals as indicated in the table. It is interesting
to note that rat number 1S4 was able to withstand 0.2 cc. of

the virus and 0.2 ce. of the starch solution intracerebrally.
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EXPTRIMINT II
The use of virus from Fecal Specimen S.M.

The source of the virus in this experimsnt was the stool
of a cnild who had had contact with the Poliomyelitis virus, as
reported by Kramer, et. al., (16). "his stool specimen had been
stored in the ice chest at four degrees centrigrade for six menths
and eleven days (reference in press).

In this experiment twenty-nine rats and seven mice were in-
oculated with this specimen.

The stool was treated with ether and concentrated and inocu-
lated into monkey number 123 (see table II, and four rats, numbers
L2 to 51 inclusive. Cn tre sixteenth dzy monxey number 123 develon-
ed flaccid paralysis of both rear extremities and was sacrificed.
Sectioninz of the spinal cord confirmed the diazno 's of experimental
poliomyelitis. The cord was ground and made into a ten per cent
suspension in saline ani inoculated directly into five rats, nﬁmbers
103 to 113 inclusive. Rats numbers 112, 113 and control rat number
114 were placed in a cage in a refricerator at four degrees centri-
grade. It was hoped that the virus woull provagate in living tissue
at that temperature. Zrxperience had demonstratei that it could be
so stored without loss of virulence. Rats nuxzbers 1C9, 110, and 111
(see table II) did not s-ow symptoms while rat number 113 on the
third day was found on its side in the cage with all extremities
spastic. This animal was sacrificed eni the sutonsy presented a
nutmes liver and strophy of both kidneys. The pathological pic-
ture presented fatty degeneration of the liver. The brain contain-

ed an abscess anl the kidneys were decererated and infiltrated

with macrophages. The anterior horn cells of the cord were poorly



stained while those of the posterior horn took the stain well.

The cord and braln were ground and wade into a ten per cent saline
sugpension and inoculsted into five rats. OCne of these animals,
rat number 148, develcoped symptoms and was sacrificed; lung worms
vere found in the pleurel cavity as well as siell hemorrhages in
the lungs. The remalning aninals of this group were discarded
without symptoms after one month's observation.

On the nirth day efter inoculetion, rat number UZ, referred
to above, favorel the left rear leg and was sacrificed. At autop-
sy the liver contained echinococcus cysts anl the intestine was
filled with tape worms. The spinal cord upon sectioning was found
to be normal except for s small amount of edema. A ten per cent
suspension of the spinel cord and brain was inoculated into two
rats, numbers 76 ani 77, which did not show symptoms of polio-
myelitis and were discarded after the observation period.

On the third day after inoculation, rat number L9 developei
a generalized weakness and favored the left side. OCn the fourth
day the enimel was sacrificed. The autopsy presented an enlarged
spleen and the brain appeared congestei. The tissue when sectioned,
showed vasculsr congestion with some edema. The spinal cord and
brain fromw tris anirel were ground and made into a ten per cent
saline suspension and 0.2 cc. intracereorally, 0.5 cec. intreper-
jtoneally, and 0.03 cc. intranasally were inoculeted into each of
six new animsls, rats numbers 61 to 65.

Cf these six enirals, ret number 62 endi 65 developed symptous.
The remalning rats were discardel without shoving symptoms after

the usual obscrvation period. On the third lay, rat nuuber 62 was



wes inactive and seemed to spare the right rear extrenmity; on
the fourth day this animsl was 111 and very inactive and was
sacrificed. Whern tlke aniinel was avtopsiel, a large unorganized
clot of blood was found in the extremity involved; at the base
of tke clot en echinococcus cyst was found. The liver also con-
tained eckinococcus cysts and the spleen was moderstely enlarged.
Sections of the brain showed edeme and moderate vascular congestion
with locelized areas of hemorrhage. A ten per cent csaline suspersion
of the srinal cord and brein of this animal was inoculrted into two
rats which after a month'e observation presented no symptoms and
were discarded.

The second rat of this group, rat number 66, did not develop
a paralysis, but wezs irritatle on the fourth, fifth, and sixth days.
On the seventh day the right rear les anreared to tire easily and
tke eninal weas sacfificed for passege. 'With the exception of the
£all bladder, which was filled with stones, the viscera were negca-
tive. Mdcroscorically, the spinal cord exhibited in one horn,
motor cells staining poorly, otherwise, the spinal cord and brain
sppeared normal. A ten per cent saline suspencion of the spinal
cord and brain of this rat was inoculsted into three rats, numbers
78 to 80, ard sever mice.

Ret number 80 received 0.2 cc. intracerebrally, 0.C3 cc.
intranasally, and C.7 cc. intraperitoneally. Cn the thirteenth
day after inoculation, the eanimal was sacrificed beczuse of weak-
ness snd irritebility. The spinel cord and brain were sectioned,
and scattered hemorrheges were found in the brzin tissue as well

as in the ventricle spaces. The cell: of the choroid plexus were
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hyperplastic. The spinal cord was negative. This material was

not inoculated into new znimals, but was stored in glycerine.

"he other two rats, numbers 7. and 79 remalned free of symptoms.

Cf the seven mice, number M-Zl, also receiving the epecimen from
rat number 66, one mouse was found to have wesk legs on the day
efter the operstion. It was sacrificed, and tke cord and brzin,
after being suspended in saline, were iroculated into six mice,
cage number ¥-16% (ses table II). All these arirals were discarded
vwithout showing sym-tois of any kind after the usual observation
period. The six remseinin: mice, cage number M-8l, were also dis-

carded witrhout showing symptoms.
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RPTRINTIT III
Kessel Strains

The infectivity for the cotton rat of three human strains
of poliomyelitis, isolated in California by Kessel, were studied.
The epinsel cord of monkeys stored in glycerine were the source
of the virus, designated as the Xahn, lclell, end Schultz strairs.
Thirty rats and five mice were used in thie experiment.

The Kehn strain, in a ten per cent suspension, was inoculated
into four cotton rats numbers 41, 42, 45, ani U7, ani five white
mice. Zach rat received 0.1 cc. intrecerebrally, 0.7 cc. intra-
peritoneelly, and 0.03 cc. intranasally. Rat number 41, in an
observation period of three months, was at first slow snd in-
active, but later irriteble. After this eniumel was discarded
from the test, it was glven 0.1 cc. intracerebrelly of the stock
Armstrceng Lansing strain of virus, end develoned typical parelysis
end poliomyelitis in seven days. On the fourth dsy rat nunber 46
had some weakness in the left rear lez with an eversion of the
foot. On the folloving day the symntons were ebout tle some.

The left side of this animal was definitely weax on the sixth day,
end the arimel was sacrificed; the spinal cord and brain vere made
up into a ten per cent susgension end inoculeted into nine rats,
numbers 52 to 6C inclusive. Two of tke nine rets, numbers 54 and
55, becenre inactive, and on the eightk day after the overation,
botk rats were sacrificed. The svpinal cords and brains of these
anlials were pooled in a2 ten per cent suspension and inoculated

into three new rats, numbers &2, &3, and €4, The viscera and



extremities of rats numbers 54 and 55 were normal when examined
for gross pathology. The steined sections of tkhe spinel cord
and brains, however, showed some edema and vascular congestion.
o cellular degeneration of the motor cells could be found.

The three animals receiving a ool of two spinzl cords and
braine of rats nuubers 54 and 55 all developed symptoms. Rat
number 82 did not present paralysis, but on the third day had
a peculiar gait. Vhen it was sacrificed, the liver weas anemic
end conteined echinococcus cysts. VWhen the brain was sectioned,
it exhibited edema, vascular congesticn, and small scattered
hercrrheges. The cord exhibited only slight congestion, and
small scettered hemorrhages. Rat number £l also developed a
trensient tremor on the third dey. The organs were normal upon
examination and sections of the spinal cord and brain presented
only slight edema anl some vascular congestion. The spinal cords
and brains of these two aninals, numbers 82 and &4 were pooled and
inoculated into three anizels numbers 92, 93, and QUY, of which none
presented symptoms of the dlsease.

Ret number 83 of the previous group was found on the fourth
dey to have a fine tremor and was inactive. V“hen sacrificed, liver
cysts were present. OCn microscopic examination, the brain end epinal
cord were founi to be slightly congested, the former having an occasion-
al small hemorrhzge into the braim substance. Trensfer of a suspen-
gion of this spinal cord and brsin into two new animals was made,
rats numbers 107 and 105. Yelther ani .al developed symptoms during

the month's observation period.



The ¥cCall strain of virus was inoculated into two rats,
numbers OU3 and Ob4. Tach animal received C.1 ce. intracerebrelly,
0.7 cc. intraperitoneally, and 0.C3 cc. intranasslly. On tke
twentieth day, rat nuwber CL3 developel a systemic weakness and
was sacrificed. The liver of this animel contained echinococcus
cysts, and white patches were found on the kidneys. The micro-
sconic pethology of the kiineys was that of an acute hemorrhagic
end toxic nephritis. The nervous system of this animal was not
inoculated into new animals.

The other aninal receiving tris strein of virus did not
develop sufficient symotoms to warrant an autopsy, and was discarded
after three months daily observation.

The third Califorria strazin, Schultz, wae inoculated into two
rats, nurbers 39 and U0, and monkey number 73. The rats were dis-
carded without hsoving showﬁ symptoms after the usual observation
time. lenkey number 73 on the eleventh day developed flaccid paral-
ysls of the right shoulder and was sacrificed. Examination of
sections from the spinal cord of this monkey confirmed the diagnosis
of experimental poliomyelitis. Two rats, numbers 67 and 6§, were
inoculated with 0.15 cc. intrecerzbrally, O.7 cc. intraperitoneally,
and 0.035 cc. intrancsally with a ten per cent suspension of the

spinel cord of monkey number 73, but did not develon any symrtoms.
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TFRIMELT IV
The effect of hyperpyrexia induced by
short weve induction therxzy on the
transmissibility of the virus
of Foliomyelitis.

Four rats, all littoralis, were subject to a short wave
induction current until the boly teurersture was increased.

Two enimals were exposed for ten minutes, and a boiy tempera-
ture of 105.4 degrees Fahrenheit ovtained. The second tvo
enimals were excosed for eiglteen minutes, and teiureratures

of 1C8.4 and 1C9.4 degrees Fahrerheit were obtainei. The nor-
ral temperature of the arimals ranced between 1Cl decrees and 1C3
degrees Fchrenheit. Irmmedistely after exposure, each animal was
given 0.15 cc. intraceredbrally, and 0.6 cc. iniraperitonesally of
a ten per cent emulsion of the sprinal cord of monxeyr numcer €3.
(D. G. strzin).

Cn the sixth day cne of these rats developed weekness of the
rizht resr leg. On the ninth dsy the involvel leg was in about the
same c¢ondition as the previous three days, and the animal wes sac-
rificel. OCn autopsy the liver was very dark end firm in consistency.
The cord and brain were removed and stored in glycerine while sections
of this specimen were examined. The motor cells of the spinal cord
stzined poorly, and both spinal cord and brzin showed some vascular
congestion.

“he remeining three anlmals recovered from the exposure to the
inductive current and operation without symptoms of poliomyelitis

for an observation period of two months.



-19-

EFEDET Y
The susceptibility of immature
rats to the virus of polio-
myelitis.

Sebin end Oliteky in 1977 ani 1938 (24), (25) determined that
young mice recelving Veslcular Stometitis virus succumbed to the
disease with much more consistent incubation period and suscenti-
bility. Therefore, six rats, two at the age of one week 0ld, two
tvo weeirs 01d anil two three weekxs 0ld were given proportionate

dosaces of freshly triturasted spinal cord of monkey number 1C9

(D.G. strain). T=ble four gives the results of this expericent.

TARLE IV
“o. of
Animel Age Dosage Symrtoms Outcome
137 1 wk. .C3 IC Yealz Uth day. Starvation on
1-4dr. IX 5th day.
136 1 wk. do Wesk 2ni day. 3tarvation on
Uth day.
195 2 wk. .06 IC Tone Tiscarded 1 mo.
.2 IN
154 2 wk. do Yone Discaried 1 mo.
193 3 wi. .06 IC Zona Discarded 1 mo.
192 3 wke. do Hone Discarded 1 mo.

Tote: IC - Intracerebrally
I¥ - Intranasally
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DISCUSSION

Burnet and Macnzmara in 1371 (17) (13) and Weyer in 1932
(19) were able to show immunolosgic=l differences between strains
of polinmyelitis virus using the neutralizing and cross protection
tests. In 1933, Paul andi Track (25, and agein in 1937, Paul, Trask
et. al., (27) found markei differences in soue of the strains of virus
they studied. All these workers used the monkey as their experiment-
al animal.

With the inmunolozical differences of strains of virus in
mind, it was hopel that, first, a second strain of polionyelitis
virus aight be found that would infect the cotton rat or second,

a closely related immunnlogical strain mizht be so modified as to
pronacate in this inexpensive experimental animal.

In experimsnt number I, the method of rapid passage was carried
out. Zvery third day the central nervous system of an aninal was
removel, triturated in a mortar, centrifuged, and inoculated in-
to new anirals. This method was carried on until four transfers
of the virus were obtained. Sawyer's method of traumatlzing the
trezin with an inoculation of a two per cent starch solution was
tried in experiment number I alonz with the rapii passage. Many
of the snirzals were reinoculated two or three times with ffeshly
triturated spinal cori of monkeys. However, no direct results
with reinoculations were obtained.

The cotton rat receivinz the fourth rapid passage transfer
ret number 31, as well as the subsejuznt ani..als, apreared to

show symptoms of some significance. Althoush none of the anirals

develored a flaccid paralysis, wearness anneared between three and
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gseven days in some of the animals, and was carried throu,;h three

or four passages with similar symptoms. The prthological lesions
were suggestive of those found in the spinal cords and dbrains of
rats which succumbel after inoculation with the Lansing str=in of
virus isolated by Armstrong (9,. However, no definite neuronopha:-
ia was found in the experimental animals' spinal cords. Lillie
and Armstronz (21 report vascular congestion, polymorphonuclear
infiltration, neuronophagia, and cellular necrosis from the Lansing
strain of virus in the rats' spinal coris. The symntoms in the
experimental animals dissppeared after the fourth transfer and
could not be dunlicated in other atteunts.

In experiment number II it was observed thet strain S.M.
produced flaccid paralysis in a Macacus rhesus monkey. The
spinal cord of this monkey when suspended and inoculated into
rats, falled to proiuce the disease.

Rats received positive poliomyelitis feces, treated with
ether ard concentrated; glycerinized ss well as fresh suspension
of the soinal cord of monkeys, but dil not develop tynical sym-
ptoms of the disease. Some of the anitals were kept at three to
four degrees centizrade after inoculation with the virrs. 3Both
the symptoms endi the pathological picture were negative. The
virts stored in glycerine =t the* temperature has been shown by
Phoads (20) to survive for eight years without detectable deter-
ioration.

Three strains of poliomyelitis virus isolrted in California

were inoculstel in to rats. Whather differcnces in strains might

vary with the geographic location could not determinel from exper-



iment number III. 7he Kahn strain produced enouzh symptoms in
animals to warrant four passaszes but no paralyzed animals were
encountered. The other two strains testel were also negative,
however, the Schultz strain infected a monkey.

Results of inoculation with the virus after increasing
the animals body temperature with short wave induction current was
negative.

In the last efrort to propagate the virus, young rats born
in the laboratory were inoculated with an emulsion of spinal cord
of a monxey. Ages varied from one to three weexs. The rats one
weekx 014 starved after removal from the mother, the remaining
animals recovered from the operation and at the end of one month
wer:s well, developinz no symptoums.

The cotton rats used in this work were wild rets captured
in South Cerolina end Florida and shipned to the laboratory. The
ma jority of animals were infestei with parasites of one kind or
enother. This may explain some of the symntoms seen in the rats.
Fowever, many of the anlrals hail symptoms and no parssites were
found at postwmortem examination.

All surviving ewperimental enimals were inoculated with Arm-
strong'e Lansing strain of virus. They uniformly developed exper-
mental poliomyelitis. This inilicates that no imrmunity was develop-
ed following the inoculation of this material.

Toomey ani Tekacs in March, 1340 (22) report negative results
in the attempt to infect S. hispilus ani littoralis rats with nins

strains of poliomyelitis virus in their laboratory. Seventy-nine

rats were used by these workers in attemnting to propagete the nine



~P 3w

strains of virus.

Parachivesco and Papazoiu in 1540 (23) report failure, using
irradiated mice iroculated with monkey passage spinal cord poliomye-
litis virus.

It appears that differences in strains of virus of noliomye-
litis exist. So far only the Lansing strain of poliomyelitis virus
will infect the cotton rat and white ﬁouse. The reason for this

variation remains an unsolved problem.
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SUMIARY

l. An attempt was made to establish other strains
of poliomyelitis virus in the Zastern cotton rats

Sigmodon hispidus hispiius and hispidus littoralis.

2. Eizht methods known or suspected as contributing
to successful infection with a virus diseese in

aniials, were employed without succese.

2. Five strains of the virus stulizd failei to
produce typical symptoms or pathological lesions

of the disease in the cotton rate.
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