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INTRODUCTION

Since 1909, when Landsteiner and Popper suc-
ceeded in transferring the virus of poliomyelitis to
monkeys (1), there have been numerous attempts to adapt
this virus to smaller laboratory animals (2). However,
various species of monkeys were for many years the only
animal suitable for experimental poliomyelitis research.
The successful adaption, by Charles Armstrong in 1939,
of a monkey-adapted strain to the Eastern cotton-rat
and then to the white mouse (3,%), was an important ad-
vancement in the history of experimental poliomyelitis
research. From then on, many problems of poliomyelitis
could be studled experimentally on a large scale, using
the Lansing strain of virus and small laboratory animals.

Any further increase in the range of susceptible
hosts would, of course, be 1mportant to poliomyelitis
research. Attempts were made by certain investigators
(5,6), to transmit the Lansing strain of poliomyelitis
virus to the hamster. However, the reports available are
contradictory. It seemed therefore desirable to inves-
tigate thoroughly the susceptibility of the Golden hamster
to the Lansing strain of poliomyelitis virus.

An adequate supply of Golden hamsters for this
study was avallable in the colony maintained at the
quarantine farm by the Michigan Department of Health and
through a commercial farm. Eastern cotton-rats and

white mice from the quarantine farm have been used as



comparative experimental animals 1in testing the titer
of the Lansing strain of poliomyelitis virus used in the
experiments.

The purpose of this study 1s to establish
whether and under what conditions the Golden hamster
can be used as an experimental animal in poliomyelitis

research.



I. DESCRIPTION OF THE GOLDEN HAMSTER

The Golden hamster (Cricetus auratus), although
only recently introduced into the United States, has
attracted conslderable attention in many laboratories
with respect to 1ts usefulness as a laboratory animal
for diversified experimental research.

The Golden hamster 1s a rodent native to Syria
with an apparently restricted geographical distribution.
Bruce and Hindle (7), traced the entire laboratory stock
of this specles in the British Isles to a single litter
dug from an 8-foot burrow near Alippo, Syria in 1930.

The American laboratory stock of the Golden hamster is
probably of the same genetlic strain as the British stock.
No great difficulty has been encountered in inducing the
animal to breed in captivity, but experience has shown
that certain precautions are necessary to maintain a
successful colony.

The Golden hamster resembles the common hamster
of Europe and Northern Asia in that it has relatively
large cheek-pouches and a short tail. A full-grown
Golden hamster rarely exceeds the length of seven inches,
and has a deep golden-brown color, but toward the roots
the hairs are dark grey. The fur is short, soft and
smooth. The ventral surface 1s very light grey, with
white patches. The eyes are large and black. The cheek-
pouches are well developed and can hold a surprisingly

large amount of food. 1In nature, they are presumably
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herbivorous, in captivity they are omnivorous and in
addition to grain, will feed on roots, nuts, bread,
fruilts, vegetables, meat, etc. and will carry off and

store almost any portable object.

II. REVIEW OF LITERATURE

Investigators have used the Golden hamster in
medical research for several years. Dale, Lazansky and
Keyes (8) reported that in preliminary studles they
found dental caries in Golden hamsters to be grossly and
microscopically comparable to the disease in human beings.
The type of caries produced in the hamster and the adapt-
ability of the animal to the laboratory seem to render it
superior to the rat as a subject for caries investigation.

Stewart, Florio and Mugrage, during the course
of experimental work on the transmission of Colorado
tick fever to the Golden hamster (9), report complete
data concerning the blood elements of this rodent. The
susceptibility of hamsters to tularemia (10) approximates
that of white mice. They are equally susceptible to
subcutaneous and intraperitoneal inoculation as reported
by Larson in 1945. Randall and Cooper (1l1l), reported
in 1944, that there 1s evidence that the Golden hamster

is the animal of choice for the isolation of Leptospira,

especially of the Leptosplra canicola type since young

gulnea pigs and mice are resistant to infection and rats

are entirely refractory.



Taylor and Parodi (12) reported the use of
the hamster for detection of influenza virus from throat
washings. The comparative 1lnoculations which have been
made in hamsters and ferrets, indicate that the hamster
may be substituted for the ferret in identifying influ-
enza A virus in throat-washings, either through the
production of specific neutralizing antibodlies to this
virus, or as the first step in adapting the virus to
mice. Eaton and Van Herrick (13) in a study on experi-
mental Immunization with a virus isolated from cases of
primary atypical pneumonia utilized both hamsters and
cotton-rats. Immunity against this virus was produced
by intranasal infection and by intraperitoneal inocu-
lation of active and formalinized virus. After infectilon
the duration of immunity in hamsters was apparently more
than five months and in cotton-rats less than three
months.

Schabel, Miller et al. (1l4) reported the sus-
ceptibllity of the hamster to St. Louls and Japanese
encephalitis viruses by feeding. The report describes
the extent of the iInfectlion in hamsters followlng feeding
with St. Louis (Hubbard strain) and with Japanese
(Nakayama strain) encephalitis viruses, as determined
by subinoculation of mice with various tissues.

Schlesinger, Morgan et al. (15) reported the
transmission of the Lansing type of poliomyelitis virus

originating in the Middle East to hamsters, but passage
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from these hamsters into others was unsuccessful.
Dallorf and Whitney (16) in demonstrating the "sparing
effect" or "interference phenomen" in poliomyelitis
used young hamsters and a strain of rodent paralyzing
virus, recovered from a fatal human case by hamster
passage. An interesting report by Sanders (17) on a
poliomyelitis-like agent in hamsters inoculated with
Lansing strain of virus, showed successful passage of
the virus through 24 serial passages in the brains of
adult hamsters. The titer of the virus remained the
same during the 24 passages in adult hamsters but on
transfer to suckling hamsters the titer promptly rose
and remailned at a significantly higher level during
serial passage in infant hamsters. The exact identity
of the hamster virus was uncertain. Anti-Lansing virus
monkey sera gave inconsistent results in neutralization
tests with the adult and infant hamster viruses. More-
over, the hamster viruses were unaffected by four sep-
arate pools of normal human sera all of which neutral-
ized the Lansing strain of poliomyelitis virus. It
appeared that the hamster virus represented a poliomy-
elitis-like agent which was infectious for hamsters.
Armstrong (18) reported the transmission of
the Lansing strain virus through 2 or 3 passages in
hamsters. Plotz et al. (6) were successful in the
transmission of the mouse-adapted strain through six-

teen Syrian hamster passages. Milzer and Byrd (5)
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failed to produce infection in hamsters inoculated
repeatedly with the mouse-adapted Lansing strain of virus
suspended in buffered saline, pH-4%.0, or in normal mouse
serum. However, they stated that in using the technique
of mixing the virus suspensions with suspensions of auto-
lyzed brain tissue of normal mice, they were successful
in transmitting the Lansing strain of poliomyelitis to

hamsters.

IITI. EXPERIMENTAL METHODS

A. Methods of Inoculation

The first step in investigating the suscep-
tibility of the Golden hamster to the Lansing strain of
polliomyelitis virus was to find by what method the ham-
ster could consistently be infected with the virus.
Three different routes of inoculation were chosen:
intracerebral, intranasal and intraperitoneal. The
mouse-adapted Lansing strain of poliomyelitis virus
was used as the initial source of virus. Svinal cords
and medullae of paralyzed mice were ground in a mortar
with sterile alundum to a 10 per ceﬁt suspension in
physiological saline (pH-T.2).

The same standard inocula as employed for
infecting cotton-rats were used for inoculating the
hamsters. Separate groups of four to eight weeks old
hamsters were 1lnoculated with a 10 per cent suspension

of Infective mouse cords and medullae as follows:



0.06 ml. intracerebrally, 0.3 ml. intraperitoneally and
0.1 ml. intranasally. Comparable numbers of cotton-rats
were inoculated by the same methods to check the infec-
tivity of the mouse-adapted virus, and titrations of the
virus in white mice were included in certain experiments.

The first three preliminary experiments showed
that the Golden hamster could be infected with the Lansing
strain of poliomyelitis virus by the intracerebral method
of inoculation. At least 50 per cent of the hamsters
inoculated intracerebrally became paralyzed after an
average incubation period of from two to eight days.

The failure to produce infection in hamsters by
either the intranasal or intraperitoneal routes proved
to be of value in later experiments when vaccination of
the hamsters by the intraperitoneal route was effective
in producing an immune response to the Lansing strain of

virus.

B. Clinical Symptoms

The signs of i1llness in hamsters have been
found to be similar to those in mice and cotton-rats
infected with the Lansing strain of pollomyelitis
virus. Poliomyelitis in the Golden hamster runs the
following course. A wide variation in the length of

the incubation period was noted, with paralysis
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occurring in some cases on the second day after in-
fection to as long as 21 days after inoculation. The
first symptoms were usually irritability and malaise
followed by a swelllng of the eyelids, so that they

were nearly closed. Often an ocular exuadate was noted
and some ruffling of the fur was common. Paralysis
usually occurred from 1 to 2 days after the appearance

of the first symptoms. The extent of paralysis variled,
from slight irregularities in gait, paralysis of only

a few toes on one foot to complete paralysis of one

or more extremities. In the animals that survived, there
was a permanent paralysis followed by atrophy and con-
tractures. Of particular note was the fact that in some
cases in which the animal survived, a decided improvement
was observed 1n the extremitles after the initial paral-
ysis. In some cases an almost complete recovery took
place with little evidence of paralysis remaining a

week to ten days after the appearance of the first signs

of paralysis.

C. Pathology of the Infected Hamster

After the infected hamster was shown to
develop clinical symptoms of poliomyelitis, a histologic
study of the central nervous system of paralyzed hamsters
was desirable. From ten hamsters, showing typical symp-

toms of paralysis in one or more extremities, sections
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of the brain, medulla and spinal cord were examined for
lesions.

Grossly the brain and spinal cord exhibited
no abnormalities. Microscopically, sections of the
brain did not show any evidence of abnormality or lesions.
In the medulla and spinal cord at various levels typical
lesions, caused by the virus of poliomyelitis, were ev-
ident. A well marked perivascular round cell infiltra-
tion with degeneration and a decrease in the number of
motor cells was prevalent in the medulla and various
levels of the spinal cord. The anterior horns of the
spinal cord exhibited infiltration by round and wandering
cells, neuronophagia and loss of motor cells.

The microscoplc lesions observed are similar
to those found in other animals (19) infected with the

Lansing strain of poliomyelitis virus.

IV. EXPERIMENTAL RESULTS

A. Serial Passages

The results of serial passage of the Lansing
strain of poliomyelitis virus made in two different
strains of Golden hamsters are shown in Table I. The
two strains of hamsters used in this study are those
raised at the colony maintained at the Ouarantine farm
of the Michigan Department of Health and those bought
from a commercial firm known as the Tumblebrook farm at

Brant Lake, New York. In further references to the two
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strains of hamsters they will be designated as hamsters
from the Quarantine farm and hamsters from the Tumble-
brook farm.

The first series of hamster to hamster passage
of the poliomyelitls virus was carried out in hamsters
from the Quarantine farm. Mouse-passage Lansing strain
virus was used to initiate these passages. An inoculum
of 0.06 ml. of a 10 per cent suspension of mouse cords
and medullae was inJected intracerebrally into five
hamsters 6 to 8 weeks old. After 4 days two hamsters
became paralyzed. The cords and medullae from these
hamsters were then ground and made into a 10 per cent
suspension 1n saline and passed serially into five other
hamsters.

Table I, vart A shows the result of six suc-
cesslve hamster to hamster passages of the Lansing strain
of virus using hamsters from the Quarantine farm. Of
the 28 inoculated hamsters 10 or 35.7 per cent developed
paralysis. The incubation period varied from 3 to 11
days, the average period of incubation being 5.7 days.
Of particular interest was the fact, that on successive
passage in hamsters from the Quarantine farm, the viru-
lence of the virus varied until on the sixth passage
the tissue suspension was no longer infective for hamsters.

The second series of passages of the Lansing
strain of virus was carried out in hamsters from the

Tumblebrook farm. The same technique was used to init-
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iate this series of passages as was employed with the
other strain of hamsters. Table I, part B shows the
results of successive hamster to hamster passage of the
virus using hamsters from the Tumblebrook farm. Of the
24 inoculated hamsters 13 or 54.2 per cent became para-
lyzed. The incubation period varied from 2 to 18 days,
the average period of incubation being 5.1 days. The
CNS tissue material was still infective for hamsters

on the sixth passage with one hamster becoming paralyzed
on the sixth day after inoculation.

In comparing the susceptibllity of the two
strains of hamsters on the basis of serial passages,
there was an indication that hamsters from the Tumble-
brook farm were more susceptible to the Lansing strain
of poliomyelitis virus. As shown in Table I, a greater
percentage of Tumblebrook hamsters were paralyzed, and
the average incubation period was shorter. More infor-

mation on this point was obtained from later experiments.

B. Comparative Titrations

After the Lansing strain of poliomyelitis was
successfully transmitted to the Golden hamster, it was
possible to compare the susceptibility of the hamster to
that of other animals. The virus was titrated as des-
cribed below, in hamsters, mice and cotton-rats, and the
titers compared. By means of repeated titrations it was

hoped to establish whether the titer of the virus in
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Table I

Results of Serial Hamster-Passage

Part A - Hamsters from Quarantine Farm

Day after
No. of No. of inoculation
Animals Animals Per . cent paralysis
Passage No. 1lnoculated paralyzed paralyzed occurred
1 4 2 50% 3-4
2 5 2 40% 3-11
3 5 1 20% 3
4 5 y 80% 4-4-8-9
5 4 1 25% 8
6 5 0 0% 0
Totals: 28 10
Average: 35.7% 5.7 days
Part B - Hamsters from Tumblebrook Farm
Day after
No. of No. of inoculation
Animals Animals Per cent paralysis
Passage No. inoculated paralyzed paralyzed occurred
1 4 4 100% 2-3-3-5
2 4 3 75% 3-3-18
3 4 2 50% h-y
4 4 1 25% 4
5 4 2 50% 5-16
6 4 1 25% 6
Totals: 24 13
Average: 54 .29 5.1 days
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hamsters is as consistent as 1n white mice and cotton-
rats. It was also interesting to determine whether
there was any difference between the susceptibility of
the hamster to hamster-passage, to mouse-passage and to
cotton-rat passage virus.

Table II, part A shows the results of the first
comparative titrations using mice, cotton-rats and ham-
sters from the “uarantine farm. The outcome of the
experiments wlth mouse-passage, rat-passage and hamster-
passage virus are summarized. Five-fold dilutions of
the virus in physiological saline (pH-7.2) were used
with the initial dilution for hamsters belng 5 per cent
and for mice and cotton-rats 0.5 per cent. The virus
titer has been expressed as the LD5O (Fifty percent
end-point), calculated by the method of Reed and Muench
(20), for those titrations in which a clear-cut end-
point was reached. For accurate calculation of the
LDg0 , %, at least either 100% or O% mortality end-
point should be reached, preferably both.

The source of virus for these titrations was
a fresh stock supply of spinal cords and medullae from
paralytic hamsters, mice and cotton-rats. The virus
material was stored in a "Deep-Freeze" at -28.0°C. unt1l
used. The cords and medullae were thawed at room tem-
perature, ground in a mortar with sterile alundum to a
10 per cent suspension in saline. From the 10 per cent

suspension the final virus dilutions were prepared for
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the titrations. The inoculum for hamsters and cotton-
rats was 0.06 ml. intracerebrally and for mice 0.03 ml.
intracerebrally. Except for the first titration, four
hamsters and four cotton-rats and six mice were inoculated
for each dilution. The observation period after inocula-
tion was 30 days, and the animals were checked daily.

The first comparative titrations carried out
with mouse-passage and rat-passage virus gave a very low
titer 1n hamsters with a relatively high titer in cotton-
rats and mice. The hamster-passage virus gave an exceed-
ingly low titer iIn hamsters, mice and cotton-rats. The
Initial dilution for hamsters was taken as 10 per cent
and that for mice and cotton-rats as 5 per cent in this
titration.

A second series of comparative titrations in
mice, cotton-rats and hamsters from the Tumblebrook farm
was carried out. With the mouse-passage vlirus a rela-
tively high titer was obtained in hamsters, mice and
cotton-rats. An LDgp titer of 0.015 per cent was ob-
tained in hamsters and a titer of 0.0016 per cent in
mice. The titration of mouse-passage virus in cotton-
rats did not give a clear-cut endpoint as the 0 per cent
mortality was not reached with a virus dilution of
0.0008 per cent.

The rat-passage and hamster-passage virus gave
a relatively good titer in mice, cotton-rats and hamsters.

The titers obtained with hamster-passage virus should be
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noted in comparison to the first comparative titration
using hamster-passage virus. An LD5O titer of 0.60
per cent was obtained in hamsters, 0.018 per cent in
cotton-rats and 0.054 per cent in mice. The outcome
of the second series of comparative titrations suggested
that the strain of hamsters from the Tumblebrook farm
were more susceptible to the Lansing strain of polio-
myelltis virus than those bred at the Cuarantine farm.
In order to check the difference in suscep-
tibllity between the two stralins of hamsters, a compar-
ative titratlon was carried out using mouse-passage
virus as the infective virus material. Because the
100% or 0% mortality end-points were not reached,
the titration was not suiltable for calculating the
LD50 titer. However, a marked difference 1n suscep-
tibility between the two strains of hamsters was again
indicated. As this titration 1s not included in Table
ITI a word of explanation is necessary. Of 20 hamsters
inoculated for each strain, using five-fold dilutions of
the virus, 10 hamsters or 50 per cent from the Tumble-
brook farm became paralyzed, as compared to 6 hamsters
or 30 per cent from the Quarantine farm. The most
significant difference was shown by the fact that ham-
sters from the Tumblebrook farm became paralyzed when
given a dilution as low as 0.008 per cent while the
lowest infective dilution for hamsters from the Cuar-

antine farm was 1 per cent.
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C. Evaluation of the Effect of low pH of Inoculum and
of the Autolyzed Brain Tissue Techniques

In a report by Hammon and Izumi (21) it was
stated that in the mouse, employlng the Lansing strain
of mouse-passage virus, a definlte quantity of virus
can be rendered more effective in producing infection
by suspending it in a menstruum of low pH. The virus
suspension at pH-4.0 appeared to be as effective as
4 to 16 times as much virus at pH-7.0. The value of this
technique to increase the susceptibility of the Golden
hamster was determined by comparative titrations using
the mouse-passage virus at low pH (4.0) and at higher
pH (7.0).

The buffered solution of saline at pH-4.0 was
prepared by adding definite amounts of N/10 acetic acid
and N/10 sodium hydroxide to a liter of unbuffered phys-
iological saline. The solution was sterilized by fil-
tration using a Seitz filter, then the pH was checked
and any necessary adjustment was made with sterile
reagents. 10 per cent suspensions bf infective mouse
cords and medullae was prepared by grinding equal por-
tions of cords and medullae in a mortar with sterile
alundum using saline solutions at pH-4.0 and at pH-T7.2.
Five-fold dilutions of the virus were made up using the
saline at pH-4.0 and at pH-7.2 respectively. Compar-
ative titrations were carried out in hamsters from the
Tumblebrook farm only. The initial dilution of the mouse-

passage virus was 5 per cent. The hamsters were inoculated
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intracerebrally, employing a dosage of 0.06 ml. The
hamsters were observed for a period of 30 days with a
daily check of the animals. Three comparative titra-
tions were carried out using mouse-passage virus sus-
penslions at these two pH values. The first comparative
titration did not have a definite end-point; however a
sufficient number of hamsters were paralyzed to show that
the virus was more infective at pH-T7.2 than at pH-4.0.
The second comparative titration clearly demonstrated
this fact when the titration at low pH gave an LD5O
titer of 0.262 per cent as compared to an LDs0 titer of
0.058 per cent at pH-7.2. The third comparative titra-
tion was inconclusive with approximately the same number
of hamsters becoming paralyzed at pH-4.0 as compared to
the titration at pH-7.2.

The data from these comparative titrations
suggests that an increased acldity of the menstruum does
not render the Lansing strain of mouse—passagé virus more
infective for the Golden Hamster.

Milzer and Byrd (5) reported that autolyzed
brain tissue diluent shortens the incubation period and
facllitates the transfer of poliomyelitis virus to CFW
mice, hamsters, and rhesus monkeys. By means of this
technique they were able to isolate several strains of
poliomyelitis virus from 1infected human feces and spinal
cord in CFW Swiss mice. They reported the transmission

of poliomyelitis virus (Lansing strain) to hamsters by
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using the technique of mixing virus suspensions with
suspensions of autolyzed brain tissue of normal mice.
Therefore, 1t seemed desirable in this study to establish
whether the use of this technique had any effect on the
susceptiblility of the hamster to mouse-passage virus.

For this study the autolyzed brain tissue was
prepared from normal white Swiss mice that were killed
by applying sufficient pressure at the base of the brain
to sever the spinal column. The sacrificed mice were
kept at room temperature (24%.0° to 25.0°C.) for a period
of about 17 hours to allow the tissue to autolyze. A
10 per cent suspension by welght of autolyzed brain tissue
in nutrient broth (Baltimore Biological Laboratory, pH-6.95)
was then prepared by grinding the brains in a sterile
mortar. The suspension was checked for sterility and
stored 1n a refrigerator over night. Immediately before
being used the suspension of autolyzed brain tissue was
filtered through sterile gauze. The virus suspension was
prepared by grinding the cords and medullae of paralyzed
mice in B.B.L. nutrient broth.

Ten hamsters were inoculated with a 4 per cent
suspension of mouse-passage virus mixed with an equal
amount of a 10 per cent suspension of autolyzed normal
mouse brain tissue in B.B.L. nutrient broth. Ten other
hamsters were inoculated with a U4 per cent suspension of
mouse-passage virus mixed with an equal amount of B.B.L.

nutrient broth. An evaluation of this technique was made
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on the basis of the number of paralyzed hamsters and the
average length of the incubation period. Hamsters from
the Tumblebrook farm were used. The results of the first
experiment were as follows: of the 10 hamsters inoculated
with virus and autolyzed normal mouse brain tissue, 5 be-
came paralyzed after an average incubation period of 4
days, while of the 10 control animals inoculated with
virus and B.B.L. broth, 7 became paralyzed after an
average incubatlon period of 3 days.

The second experiment was carried out using
Tyrod's solution (pH-7.9) for preparing the autolyzed
brain tissue and virus suspension. The results of this
experiment are as follows: 4 of 10 hamsters were para-
lyzed after an average incubatlion period of 7.5 days for
the hamsters inoculated with the virus suspenslion mixed
with an equal amount of autolyzed normal mouse brain
tissue 1in Tyrode's solutlion; in comparison, 5 of 10
hamsters were paralyzed after an average incubation period
of 4 days for those hamsters inoculated with the virus
suspension mixed with an equal amount of Tyrode's solu-
tion.

The successful transfer by Milzer and Byrd (5)
of a monkey-passage strain (Leon) of poliomyelitis virus
to white Swiss mice, using autolyzed brain tissue diluent
suggested an investigation of this result utilizing ham-
sters. Ten hamsters were inoculated with a 10 per cent

suspension of monkey cord, infected with a human strain
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of poliomyelitis virus not adapted to rodents, mixed
with an equal amount of 10 per cent suspension of auto-
lyzed normal mouse brain tissue in Tyrode's solutlon.
A1l the hamsters remained normal during an observation
period of thirty days. An investigation to check the
susceptibility of the Golden hamster in adapting human
or monkey strains of virus to the hamster by this tech-

nique should be considered in further experiments.

D. Immune Response

A study has been made to test the immune
response of the hamsters using the mouse-passage, rat-
passage and hamster-passage virus. The hamsters were
vaccinated intraperitoneally with 0.3 ml. of a 10 per
cent suspension of active virus. The hamsters were
vaccinated twice weekly with a total of seven vaccin-
ations, and bled at the end of two, three and four weeks.
The antibody titer of the sera was checked by neutrali-
zation tests using white Swiss mice as the test animal.

A negative control of normal hamster serum and a positive
control of human immune serum globulins were included

in each experiment. Both hamsters from the Quarantine
farm and hamsters from the Tumblebrook farm were tested
for 1mmune response to the Lansing strain of poliomy-
elitis virus.

The neutralization tests were carried out

with constant amount of virus (1 per cent final dilution)
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and decreasing amounts of serum. The final serum
dilutions were 1:10, 1:20, 1:40, 1:80, 1:160. The
serum-virus mixture was allowed to stand at room temp-
erature for a period of two hours, then for each dilu-
tion six mice were inoculated intracerebrally with
0.03 ml. of suspension. The mice were checked daily
for a period of thirty days. The antibody titer of the
serum has been expressed as the LD50 (Fifty per cent
end-point), calculated by the method of Reed and Muench.
Table III summarizes the results of four
experiments carried out to test the immune response in
hamsters. As shown by neutralization tests the antibody
titer of the serum was greatest at the end of three weeks
(seven vaccinations) for those hamsters vaccinated with
mouse-passage and hamster-passage virus. The hamsters
which were vaccinated with cotton-rat passage virus
demonstrated a gradual increase in the antibody titer
of the serum over the two to four weeks period. No
evidence of any neutralizing antibodlies was found in the
normal hamster serum. The positive control of human
immune serum globulins neutralized the Lansing strain of
mouse-passage virus. As shown in Table III, the LD50
titers obtained with sera of immunized hamsters were
of the same magnitude as those obtalned with a prepara-

tion of human immune serum globulins.
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Virus Material Time Period - Serua Dilutiens
Exp't No. for Vaccinatien Animal Used No. of Vaccinations 1:10 1:20 3 3

1:160 LDso
No. I Mouse-passage  Tusblebrook !—.—.Mo<0mow.ui o 2/5* &/6 6/6 3/6 _u/5 1:20
vin nasstars -Nﬂc‘ﬂﬂ— e 0/6 6 6 6 6 1
oks 5/ 3/ 247
Ve sdiltonal vecclue- N
ons - Four weeks /5 2/5 2[5 3/6 3/6 uw.".w«m :
Nemtive control 6/6 6/6 4/k 6/6 6/6 ization

Unable te

- No neutral-
<R wooks 5/5 bk 6/6  _4/5 5/5 ization
en vaccinations
No. III  Hamster-passage Tumblebroek ree weeks 1/5 2/ 45 6/6 3/4 1:27
virus hamsters vaccina-

tions - Four weeks _3/6 &4/6 36 4/5

_Negative centrol _5/5 6/6 5/5 L/ 5/5 »M—n»l— )

Positivecontral 106 1/5 _O/5s _ Of 35 102
Four vaccinations

Two weeks 2/6 2/3 71N 33 5/6 1:17
Seven vaccinations

Ne. IV Rat-passage Tusblebroek Three weeks o/s o/5 /5 L/5 3/6 1:73

virus hamsters We additional vaccina-
tiens - Feur weeks 0/6 o/5 3/6 _ _1/6 2/6 1:126
No neutral-
Negative control _6/6 33 6/6 5/5 6/6 isatien
2/4 1/5 NR 1:64




V. DISCUSSION

One of the objects of this study on the suscep-
tibility of the Golden hamster to the Lansing strain of
poliomyelitis virus was to find whether these animals
have any advantage over other rodents as an experi-
mental host for research on experimental poliomyelitis.
The experimental work completed in this study 1ndicates
that the Golden hamster 1s susceptible to the Lansing
strain virus, the infection produced in the hamster
being much like that of other rodents susceptible to
this strain. The clinical and pathologic manifesta-
tions seen in the hamster are similiar to those observed
in other experimental animals.

The fallure to maintain the virus through more
than five to six serial passages 1s of importance in
considering the value of this rodent as an experimental
animal for poliomyelitis research. One of the essential
criteria of usefulness of an experimental animal for
research is the successful transmission of a particular
straln of virus through numerous serial passages. The
comparative titrations with hamsters, mice and cotton-
rats, using mouse-passage, rat-passage and hamster-
passage virus, show clearly the irregularity in the
susceptibility of the Golden hamster to Lansing strain
of virus. The titers obtalned in hamsters as compared
to those in mice and cotton-rats seem to preclude the

use of hamsters as an experimental animal in work with
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poliomyeli tis. The evalution of the effectiveness of

the low pH of the inoculum and the autolyzed brain tissue
techniques indicated that these techniques have no
apparent value in shortening the incubation period and
increasing the susceptibility of the hamster to the
Lansing strain of virus.

Because of the known occurrence of latent
neurotropic viruses in various animals, particular atten-
tion was paid to the identity of the agent recovered
from the Golden hamster. It should be pointed out that
Sanders (17) recently reported the isolation from ham-
sters, inoculated with Lansing strain virus, of a
"poliomyelitis-like agent'" of uncertain identity. This
virus was not neutralized by human sera containing
anti-Lansing antibody, and gave inconsistent results
with anti-Lansing monkey sera. Furthermore this virus
was carried through 24 serial passages while in this
study the Lansing strain virus could not be maintained
through more than 6 passages.

Since mouse-passage Lansing strain virus was
used for the neutralizations tests, and since this
mouse-passage virus was neutralized by antibodies
produced in hamsters in response to vaccination with
mouse-passage, cotton-rat passage and hamster-passage
virus, 1t seems that the hamster-passage virus in this
study actually 1is the Lansing strain and not a virus of

unknown identity accidently picked up.
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VI. SUMMARY

It has been shown that the Golden hamster,
(Cricetus auratus), 1s susceptible to the Lansing
strain of poliomyelitis. The typical symptoms of
paralysis and the lesions are similar to those of ex-
perimental poliomyelitis in other animals. The virus
was successfully transmitted through only six passages
in two different strains of hamsters. The mouse-
adapted Lansing strain virus was neutralized by anti-
bodlies produced in hamsters in response to vaccination
with mouse-passage, cotton-rat passage and hamster-
passage virus.

From the data presented, 1t appears that
the Golden hamster can be used in certain phases of
experimental poliomyelitis research. However, the
limited number of successful serial passages and the
results of the comparative titrations suggest the
definite superiority of cotton-rats and white Swiss
mice as experimental animals for the Lansing strain

of poliomyelitis virus.
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