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ADAPT.TION OF NEVCASTLE VIRUS TO MAMMALS

éanllowing 1 the translation of an article by V, N,

Syurin, Doctor of Veterinary Science, published in the
Russian-language periodical Trudy (Gosud) nauchno-kone

trol Inst, vet, Preparatov (Transactions of the oci-

entific=Control Institute of Veterinary Preparations),

No 7, 1957, pages §1--105, Translation performed by .
Sp/T Charies T, Ostertag Jr._7 =

ifany investigators have studied the susceptibility of various birds to

Newcastle virus and have observed that the age of the birds is one of the main
factors influencing susceptibility to experimental infection,

geese vwith this virus some remained asymptomatic, but were infectious for chicks

for -~

One to ten day old birds became infected by intramuscular and subcutaneous inocw

Asplin (1947) established that during experimental infection of ducks and

period of 6--8 days,

Haddow ani Idnam (1946) passaged the pseudoplague virus through ducks,

ulation and the majority survived, The authors worked with three strains and
observed that vne of these, following the 5th passage, became attenuated for
chickens and multiplied more slowly in chick embryos, causing their death in
3--7 days., Though after 2--3 successive passages in chick embryos, normal

miltipiication and lethality of the virus for embryos was restored, its viru-

lence

for birds remained low, Subsequently this strain was cultivated in chick

embryos and maintained its attemuation for chickens, ¥When it was used as a
vaccine on a healthy bird, the loss of the latter as a result of vaccination
fluctuated within the limits of 0,9 to 3.1%.

virus in the brain of ducklings and obtained a stable biological attenuation for

ducks,

Komarov and Goldsmit (1946) passaged the Palestine strain of Newcastle

The virus was attenuated comparatively rapidly during intracerebral

passaging in ducklings, The virus containing brain of the 10-~14th passage
was alreacy avirulent for young chicks following inoculation in the wattle,

invast
passag

Rezgan, Lillie and Brueckner (1947, 1948), beginning in 1944, conducted
irations on the experimental attenuation of Newcastle virus by serial
ing through Syrian hamster brains,

California strain No, 11,914, isolated in 1944 during a natural outbreak
of Newcasile disease, was passaged 22 times in chick embryos, The titer for

embryo!

s during passage rose to 0,1 ml x 10'8. Virus of the last embryo passage

was transferred to 4-week old hamsters, Virulence for hamsters increased,

which
\- follow
suspen

4 < F o S

is apparent from the Uollowing: In the first 50 passages of the Dlm
ing cerebral inoculation, the lethal dose was 0,08 ml of a 10% brain
sion, From the 50th through the 100th mssage it dropped to 0,03 ml
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(with the same concentration of brain), and from the 150th up to the 330th
passage the virus caused 100 death of animals with a dose of 0,03 ml

(1% concentration), The titer of the brain suspension of the 330th passage
reached 10~4+ (Reagan and Brucckner, 1954), The authors studicd the clinical
picture of the disease in hamsters,

-

-

The adaptation of California strain (11,914) to hamsters considerably
increased its infectivity for other animals,

In 1950 Reagan, Smith and Bruecker passaged this virus 6 times by intra-
cerebral inoculation of bats (Yyotis licifugus)e In further adaptatica the
vir is caused fatal illness in bats cven by intranasal inoculation, Reagan
and others (1951) conduci~d G passages with strain 11,914, but during the
simultaneous passaging of 6 other strains, not adapted to the humster, negative L.
results were obtained,
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Foreign literature contains many reports of experimental infection of
rhesus monkeys (Macaca mulatta) with the adapted Californmia strain of the virus,
Thus Reagan, Werner and Bruecker (1950), using virus of the 310th hamster pas-
sage, successfully infected the rhesus monkey by the intracerebral route and
in this manner passaged the virus 10 times,

Experiments in passaging the adapted California strain of the virus in
weasels, rabbits and guinea pigs werc unsuccessful (Reagan, Lillie, 1947; Reagan,
Werner, Schenk, 1950), Yeasels, rabbits, guinea pigs and hamsters, inoculated
] intracerebrally with the 300th passage of the hamster adapted Califarnia strain, -
displayed similar symptoms of the discase, however, during successive passages
the virus disappeared from all anima.s (except the hamsters), Subsequently
Reagan and otiers (1954) made simultaneous tests on rabbits with 6 strains of .
Newcastle virus which were adapted to chick er’iryo, They observed that only
young rabbits were susceptible to this virus, In comparison with the other five
strains, California strain 11,914 after 300 passages in Syrian hamsters and 33
passages in embryos was more virulent for rabbits following intracerebral
inoculation,
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Hith the virus from the 16th hamster passage it was possible to cause
illness in 30% of the infected guinea pigs, howcver subsequent passage of the
virus in this species was unsuccessful,

T

It was possible to transfer the hamster adapted California strain to
white mice, VWith virus from the 8th hamster passage, Reagan infected young mice
and passed it four times, Further adaptation of the virus to hamsters was accome
panied by an increased capacity to develop in the brain of white mice (Reagan
et al, 1949; Reagan, Bruecker, 1951),
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Our investigations on thce alteration of the biological properties of the
avian pseudoplague virus were begun in 1947, They were an attempt to attenuate
a virulent epizootic strain of the Newcastle virus by adaptation,
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Y Initially no data were available on the imaunological and antigen differ-
: ences of thc epizootic strains isolated in the USSR, On the other hand, the
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investigations by M, D, Polykovskiy, I, N, Daroshko, P, ¥, Svintsov, A, Ya,
Fomina and others sugpgested identity of properties of pseudoplague strains
isolated in various geographic zones of the USSR, He arbitrarily selected
the epizootic strain "I (Tomilinskiy), isolated in 1946 during an outbreak
of pseudo lague at the Tomilinskiy Poultry Plant,

In the period from 28 January 1947 through 15 May 1947, this strain was
passaged 22 times in chick embryos, It not only increased in virulence for
enbryros (lonlbsq comprised 11,7), but also for birds, The "embryonic® virus
of 2, 4, 10, 13, 17 and 22 passages in doses from 1:500x0,5 ml to 10-5x0.5 ml,
as a rule, caused the death of all the infected birds with the typical lesions
of avian pscudoplaguc,

iaving increased the virulence of this strain for embryos, we shifted to
adapting it to ducks, Since preliminary tests showed that mature ducks did not
become sieh [ollowing intracerebral inoculation with strain *I", we began the
.y eriments with ducklings and the last passages were made with mature ducks,

In’ected ducklings and ducks, as a rule, became ill in 48-<72-=120 hours
wvithy the saie clinical picture of central nervous system disease, Thirty intra-
cerebral passages were carried out, Testing the brain of dead ducklings in

n1tsmr (21 tests) showed that the virus, as a result of such cultivation,
e dv lovered its virulence for poultry, causing deatn in 91 out of a 100
cases, The inoculated poultry, as a rule, died in periods which were usual for
the natural virus of avian pseudoplague, however, the virus caused a disease in
the in"ected poultry which was clinically different from the disease during
infection with the epizootic strains *T%, "U™ and “K"; signs of central nervous
system disease prevailed in the syndrome of the sick poultry,

The second phase of our investigations consisted of the transfer of the
duckling adapted virus to guinea pigs. From September 1948 to December 1956
we passaged the virus in guinea pigs and other marmals, The first 23 passages
of t1e virus through the brain of guinea pigs showed that the virus from dead
guinea pigs caused the illness not only of chickens, but also of rabbits, guinea

igs and sheep,

Subsequently, beginning with the 23rd guinea pig passage, the cultivation
of the virus continued along two parallel lines, The first line of direct suc-
ceseive passages was conducted in guinea pigs, For 8 years the virus of this
{ine passed through the brain of guinea pigs 214 times, The presence of virus
in the brain of sick guinea pigs was supported not only by infection of embryos,
but also of other animals (rabbits, kittens), Beginning with the 72nd and 159th
direct passage, the virus from the guinea pigs was passaged in parallel in
¢'1ick embryos, and in this way the first and second "embryonic" passage lines

emerged,

The second line of tests (beginning with the 23rd generation) consisted

of passing the virus through guinea pigs, sheep, rabbits and mice by means of
alternate passaging, It may be observed that the virus of the linme of alternate

passages was passed three successive times in sheep (24--26th passages), After
21 passages through guinea pigs it was again passed through sheep (28 passages);
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51 passages of this virus were also conducted in sheep, and tiie 96th and 99th
hassage -= in rabbits, Beginning with the 103rd through the 124th passages, the
virus passced a number of allernate pencrations between guinea pigs and white mice,

Subsequent passaging of this virus line was conducted in pvinea pigs,
with the exception of alternate passages (110-<156) in puinca pigs = embryos,
de tested the virus of the line of alternate passages in catls, sheep and rabbits,
By the beginning of larch 1957 this virus line had gone through 240 altcrnate
passages,

On 1 December 1956 in tests of the "direct" linc of passages, 920 guinca
pigs were infected and of thess 583 died (63,45), In the parallelly conducied
alternate 220 passapcs, 732 (uinea pigs were nsed, Of these, 465 animals
(63,5%) died, ‘Ye infected 248 white mice an. .3 (36))) died, The virus was
tested in 18 rabbits and 17 lkittens, In the tests of the alternate passages,
10 sheep were used, Of thcse, 8 animals died,

In contrast to the data of Reagan and Lillic (1947), in whose tests,
beg nning with the 8th passage, the death of all infected hamsters occurred,
in our tests the lethality of infected guinea pigs varied in rather wide limits;
in the "direct" line of passages 15/,-~927, and in the line of "alternate"
rassages 36,6 -=1000,

The number of tests on infecting animals in each passage was also different,
In a number of cases, particularly in the tests of 1950, an averagz of 1,1 and
1.3 tests of infection were used for cach passage, while in 1954 for carrying
out one passage of the virus 2,4 and 3.4 tests of infection were required,

Table 1 shows the variation in the ratio of the number of tests of guinea
pig infection conducted to the number of passages made,

He camnot adequately explain the reason for such a wide variation in the
percentage of lethality of infected animals, nor the difference in the relation-
ship of the number of tests of animal infection to the number of passages
performed,

The clinical picture of the disease in the infected guinea pigs was
characterized by a diversity of signs, The incubation period varied from
3 to 7 days and rarely to 9 days, 1In the first 2--3 days following the injec=-
tion of the virus the pigs scemed completely healthy, Then the sigrs of
central nervous system disease appeared, The sick pigs became sluggish and
sat with ruffled fur, After 10--20 hours this condition changed to irritability;
the animal stood up on its hind legs and scratched its nose and sides, It was
noted that every 15--20 mimutes the animal jerked its head to one side, Some=-
times this wa< accompanied by a slow raising of the head while the animal remained
sitting for 10--15 scconds gritting its te.th or slowly retracting its head
with spasmodic back bending, This was usually accompanied by a slight muscle
tremor and ¢ritting of teeth, Accumulation of saliva was noted in the corners
of the mouth during these cttacks, The amount increased with time,
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During the first attack of the disease, along with the above described
signs, guinea pigs displayed severe muscle spasms (rigidity) of thefront and
rear limbs, neck and back (figure 2), In this condition the pig often turned
to one side or fell on its back (figure 3).

These signs of the disease were followed by weakness, deprassion and come
plote prosiration, The pig became indifferent to the surroundings, did not
react 1o pricking and jerking, and sat sullenly with half colsed eyes (figure 4),

Sometimes the disease began without visible indications of involuntary
movement of the jaws or spasmodic jerking of the head, The pig, which appesred
normal, unexpectedly began to walk in circles, striking obstacles and animals,
Such walking in any direction was acccmpanied by a spasmodic bending and simul-
tancous sudden twitching of the head, In some animals these signs were replaced
by extrem. irritability and convulsions. The fits of irritability were replaced
by depression: The animal became sluggish and apathetic, and tried to force
itself into a corner of the cage or crawl under healthy animals, Then locamotor
disorders and paralysis of front and hind limbs developed, Death ocsurred 8--18
hours after the onset of signs,

The reaction of the sick guinea pigs was manifested not only by clinically
apparent signs of disease of the central nervous system, but as a rule was also

#zcumpanied by changes in weight and body temperature,

The incubation period of the disease for affectedmice varied from 3--11
Jays. Approximately 84% of the infected mice became sick from the 4th through
7th day,

The clinical picture of experimemtal infection in mice was characterized
by a diversity of signs, From time to time there was head jerking, sometimes
the aaximal stood on its hind legs swayiug from side to side, or leaned its head
backwards until it fell on its back, Sometimes a mouse, standing on its hind
legs, made involuntary rhythmic jerks with its head to ome side, Oftem this
was replaced by severe irritability, leading to a convulsion, Right after this
depression usually set in, along with a loss of reactivity to external stimu-
lation, paralysis and death,

As a rule, infected kittens became ill in 5--7 days, Typical signs of
the disease in kittens: Jerking of the head, circus mvements, salivation,
mewing sounds and profuse salivation,

The adapted virus caused disease in other rodents also (rabbits, susliks),
aad produced an unique clinical picture, similar to the one described above, of
a functional disorder of the central nervous system (figures 5, 6),

From the description of the clinical illness in experimentally infected

animals, it is seen that Newcastle virus, as a measure of adaptation to the central

nervous system of rodents, caused a disease with an abbreviated incubation period
and severe clinical picture of a central nerwous system disease,
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Clinically, animals inoculated intracercbrally with thz original virulent
strain *T", exhibited morc severe central nervous system depression than from
the adapted virus, In pigs which became ill from the unadapted strain "T"
symptoms of scvere depression were noted: The pigs sat svllenly, theis fur
lost its luster and became ruffled, anorexia developed and usually death followed
prostration without the periodic attacks of stimulation of the central nervous

system as observed with the adaptced virus,

The presence of the virus in the organs and tissues of sick and dead
guinea pigs was determined by incculating developinz chick embryos, Brains of
animals dying from direct linc of passage virus were tested 36 times, and the
alternate line == 28 times, 1n all cases virus containing brains of dead pigs
killed embryos at a dosc of 1:20%0,15 ml in 48-=70 hours, With thrce svccessive
tests it was proven that the brain of infected guinea pigs, not displaying signs
of illness, also containad the active virus,

The titer of "brain" virus for tihe embryos varied, and apparently depended
on the number of guinea pig brain passages, which is apparent from table 2,

Inoculation of guinea pigs subcutaneously, intranasally and intramuscularly
did not produce disease, Following the intracerebral inoculation of pigs the
virus in dead animals was detected only in the hemispheres of the brain and the
cerebellum, Virus was not detected in the medulla oblongata, medulla ossjum,
blood, lungs and urine, However, on the basis of these tests it was not possible
to conclude viremia was absent during the course of experimental infection,
since during other viral infection viremia of short duration was observed which

was absent at time of death,

Considering this fact, we conducted a series of tests for estabiishing the
time of the appearance and disappearance of the adapted Newcastle virus in the
blood of infected guinea pigs. In the tests we used virus 72/78 and 72/81, that
is, vi—uses which had undergone 72 passages in guinea pigs and 75 and 81 passages
in embryos, In respect to passaging in embryos, this virus possessed encephalo=
genic properties following intracerebral inoculation, but was avirulent following
intranasal, intramuscular and subcutaneous administration to guinea pigs,

The presence of virenia was established in guinea pigs, infected with
the 72/78 virus by the intramuscular route, Vith this aim we conducted two
orientation and three repetitive tests with titration of the virus in embryos,

On 19 May 1954, two guinea pigs (NoNo 368 and 513) were inoculated intra=
muscularly with the 72/78 virus, Virus containing allanto-amniotic fluid was
inoculated in the muscles of the femur in a dose of 101 x 1,0 ml, Simultaneously
as a control, two guinea pigs (NoNo 388 and 349) were infected intracerebrally
with the same virus, On 24 ay 1954 the control animals became ill with the
typical clinical picturc of uncephalitis and died on the following day; cultures
from the organs and hrain Jdid not contain becteria,

The test pigs remained heulthy for a period of 10 days, In 24, 48 and
72 hours following infection, blood was taken from their hearts, It was
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hemolyzed with sterile distilled water (1:1) and immediately “noculated intra-
cercbrally to puinea pigs in doses of 0,2 ml, Part of the animals which had
become i1l and died from the hemolyzed blood were subjected to bacteriological
investigution, and their brains were tested for the presence of the virus by
inoculating developing chick embryos, The brain suspension from the dead
guinea pigs was inoculated onto the chorioallantoic membrane, The results of
this test are presented in a summarized form in table 3,

In order to cstablish that the embryonic material (allanto-amniotic fluid)

W g

contained a virus, encephalogenic for guinea pigs, on 8 July 1954 six guinea pigs

were inoculated, With a mixture of sterile samples of embryonic fiuids, corres-
nonding to pigs No 358 and 336, animals were inoculated by the intracerebral
route with doses of 102 x 0.2 ml each, The results are shown in table 4,

Subsequently two more tests were conducted (20 and 28 July 1954) to detect
virus in the blood of five guinea pigs infected intramuscularly with the 72/81
virus,

In the first test the blood was taken from the heart of three infected
guinea pigs (NoNo 2764, 3982 and 1710) after 24, 48, 72, 96 and 120 hours,
mixed, hemolyzed by the addition of sterile distilled water in the ratios of
1:1, 1:5, 1:10, 1:50, 1:100, 1:1000 and 1:10000, and tested in 1l0-day old
embryos, The embryos were inoculated by the chorio-allantoic route, Six
~mbryos were infected with each dilution of the material,

In the second test the same method was used for testing the blood of two
guinea pigs infected intramuscularly with the same virus in a dose of 1210 x 1,0

Summarized results of the titration in embryos are presented in table 5,

Thus, following the intramuscular inoculation of guinea pigs it is possible

to isolate embryo adapted virus 72/78 and 72/81 from the blood between 24 and 72
hours, After 48 hours its content in the blood fluctuates within the limits of
1,69 and 2,5 logld After three days the concentration of virus in the blood
was insignificant ?8:40 loglD.,), and after four days it was not possible to
detect it in the blood by bioiggical methods,

The tests showed that following the administration of adapted Newcastle
virus to guinea pigs by the intramuscular route it was not possible to cause
illness, Following such an administration the guinea pig remained naturally
non-susceptible, which is apparently explained by the disparity of exchange of
cellular substances of the various tissues of the organism-host to the needs of
the virus, In subsequent tests this natural antiviral resistaxce following
intramuscular, intranasal, and subcutaneous inoculation could not be overcome
either by increasing the dose or by weakening the general resistance of the
guinea pig. Following intracerebral inoculation of the virus to the same pigs,
the virus not only was fixed but also reproduced in the cells of the brain,
causing a clinically expressed disease,

However, if during the period of viremia (following the intramuscular
)
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administration of "¢ virus) the brain is traumatized by the adminisiration of
an 0,2 ml physiolo;.cal solution, then the discase develops. This was proven
by dircct tests on five guinea pigs,.

\ Conclusions
. -~

1. Strain "™ of the Newcastle virus was adapted tc guinea pigs and other
mammals, Following the intracercbral inoculation, the a dapted virus caused an
infection, clinically cxpressed by signs of cuntral nervous system discasc
(irritability, anorexia, loco otor disruption, paralysis),

“.-2, 1In dead guinea pigs the virus was detected in the ceiebrun and cere-
bellum, In j;uinea pi;s which were infected intramuscularly the presence of
the virus in the blood (viremia) was proven by the biological method between
2%;-72 hours after inoculation,

Jibliography

a, Likhachev, N, V, and Syurin, V, N,, On the Problem of Active Immuni-
zation Against Atypical Avian Plague, Diseases of Birds, Selkhozgiz Publishing
House, 1952, page 29,

b, Likhachev, N, V, and Syurin, V, N,, Expericnce in Changing the Bio-
logical Properties of t“e Avian Plague Virus, Agrobiologiya, 1951, No 6, p 113,

¢ce Likhachevy.N, V, and Syurin, V, N,, The Biologicai P.-operties of
Avian Plague Virus, Veterinariya, 1951, No 5.

d, Likhachev, N, V., Syurin, V, N, and Perminov, T, A,, Experience in
Creating Vaccine Strains Against Avian Pseudoplague, Doklady VASKhNIL, 1953,
issue 9, page 45,

e, Asplin, F, D,, Newcastle Disease in Ducks and Geese, Veter, Rec,,
1947, 59; 45, pp 621--624,
f, Haddow, J, R, and Idnam, I, A,, v

accination against Ranikheit disease,

g Komarov, A, and Goldsmit, l,, Preliminary observation on the modifica-
tion of a Strain of Newcastle disease virus by intracerebral passage through
ducklings, Veter, J,, 1946, 102, 7:212--218,

he Reagan, R, L., Iillie, M, G, and others, Transmission of the virus of
Newcastle dis-ase to the Syrian !lamster, Amer, Journ, Veter, Res, 1947, 8,
No 26, p. 136,

i, Reagan, R, L., Tilili., 1, G, @nd others, Response of the Syrian llamster

to the Virus of lwewcastle Discase, i'roc, Soc, Exper, Biol, and fed,, 1948,
ve 68, No 2, p 293-=294,

o
\"V

:
£
2
'
i

« ewin e

A

e

ORI R ARG Rt sl e

L]
¢

!




je Reagan, R,, Smith, E., and Bruecker, A,, Studies of Newcastle disease
virus (NDV) Propagated in the cave bat {Myotus lucifugus), Proc. Soc. exp,
Biol, and Med,, 1950, 75, 3, p 691--692,

o~

ke Reagan, R,, Werner, 0,, and Bruecker, A,, Transmission of the hamster
adapted Newcastle virus to the Macaccus rhesus monkey, J, of Infect, Dis,,
1950, v, 87, No 3, p 210,

1. Reagan, R,, Liilie, M, G, and others, The response of some mammals
to Newcastle virus, Amer, J. veter, res, 1947, 8, 29: 427,

m, Reagan, R, L., Verner. H, 0,, Schenk, D, ¥,, and Bruckner, A, L.,
Response of the ferret and rabbit to the modified hamster adapted Newcastle
disease virus, Amer, J, veter. Res,, 1950, v 11, No 40, p 284,

n, Reagan, R,, Lillie, M, and Brueckner, A,, Transmission of the hamster
adapted Newcastle virus to Swiss albino mouse, Proc, Soc, exp, Biol, ani Med,,
1949, v 70, No 1, p. 5.

0, Reagan, R, and Brueckner, A,, Response of the Swiss albino mouse to
the virus of Newcastle disease, Journ. of Bacteriol, 1951, v 61, No 4, p 453,

9




C, &N f/f(\/..) K

&‘\o\

Q‘J
o

&” - l \.o .SII..I
TS ol -§ ¢ ¢
(- — .- SN
' \J ~ LV o "

e Cs Do T {0 (M

. ’ : o O—C—G— L — O

6 00— 0t 46— i-
_ e.nv@@nV.GC@CO,G.J

S S R e S O

O
;

R — e : S
v s S QBT RN 0 .
8 T TRy _ i o X
TCL I Lot ISR : ¢
m wn..v...rr.:..u), A58 au.:vll&-\”hm.h d :
jefe - Cgeuy o 5 —§—&— §—¢ .
_HM, & orge—ea€ .o ¢ ; .
Zolgo— Uil f |ggooogli—i—] F "
b D O RTEY i S = :W)\. g _,O C ooy cn C_ e d
&= S ERE P> S A s §
LN mn AN ool :
8
,. © = o N o
7 > pot M,xw. LYo ..,,\..m_ .ﬂ
& -@-BO 0D O-O Danla  §
a ) [ 3
& -§odad ¢ &—@- e
& 3 8
1 omim Lol CoCodsd 8
[ AN : 0
2 Of 8 Q gogesla; &
Amv% 39§

«gﬁﬁm«%&»a%%AE»&%?g%%gigga{%maww o ol .

‘e tE

L) . # R
v ¢ ,g%.w W
e A

L g




iy vl

GRAPHIC NOT REPRODUCIBLE
. : A
) ¢ - f \ ’
| .; |
.'/,’ - ! ‘A:
‘.-;)~‘~.‘~:“4Zr””"' o L . : TiLL"u;j

Figure 2. Guinea pig No 395, which Figure 3, Guinea pig No 395, Signs of

received intracerebrally 0,2 ml irritation of the central nervous
(1:25) of adapted pseudoplague system, Pig is twisted through the
virus, Onsetf of nervous fit, Front back,

extremities stretched out forward,
head thrown back and turned some-
what to the right, Eyes opened

widely,
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Figure 4, Guinea pig No 395, End of convule
sion, Manifestation of strong depression, eyes
half closed,
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Figure 5, Rabbit No 312, knd of convula
Si0ne Symptoms of depression, Weakcning

of the muscles of the i
oy pelvis, sacrum and
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Figure 6, Rabhit \o 312, Stro i

‘ . h . S ng depression
L(}mp]ete weakness of the muscles of the en-.
tire body of the animal, Position of ®cross,"
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Table 1

Relationship of the number of tests on the inf'ection of animals to
the number of passages

Linc of dircct passages Line of alternate passages 3
Year Number of | Tests of Ratio of Number of Tests Ratio of
passages infection JInumber of | passages performed }number of
performed |tests of tests of in
infection fection
to number to number
of passages of passages
1948 9 15 1,7 — - -—
(1--9)
1949 11 16 1,45 e - -
(10=~20)
1950 18 23 1,3 24 27 1.1
(21--38) (23=-46)
' 1951 27 36 1.3 28 36 1,3 .
(39==65) (47-=74) {
1952 20 40 2,0 32 42 1,3 !
(66==85) (75==106) '.,
1953 32 45 1.4 35 51 1.4
(86--117) (107--141)
1954 23 55 2,4 4 72 3.4
(118--140) (142--162)
1955 48 51 1.0 34 42 1,2
(141--189) (163-~197)
1956 24 25 1.0 22 24 1,2
(190--214) (198-=220)
J—."
V4
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Table 2
Titer of "brain®” virus for cmbryos
Virus (passage) No, of’ ruinca pig Titer
120th alternate 5T 5,15
120th alternate Y 1 5,16
159th dircct 306 4,58
167th alternate 108 363
Table 5

Presence of virus in the bloed of guinca pigs, infected intra-

muscularly

Testing of bload,

Log LD5n in the tests

obtained after First Second
24 hours 0 0
48 hours 1,69 2,50
72 hours 0,40 0,40
96 hours 0 0
120 hours 0 0
1‘1.
- Y
- L , ’ - -~
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Table 3

Pease e of virus in the blood of guinea pigs following intramuscular
inorvlation

Llinical nicture of

festing nf material

discase, date of Jdeath] on embryos
ot s laus .t s L owisl oLdlg
o L B ster,lity . cultures
'f:___ - é I Ij‘\-,‘ ;1 oSia e at
- - 3 AT11Met £ -
& o - 3 v
R R £l ¢ 4
t e : 0 - + O
P R - R Y E1 T e
£ O R B = elsl g °
: . = 3]
N I N wREIN R
R - - z S -
g 2y 8 13 ) K 2 n
< =8 7] + E + Q
2 1E25| 2| @ 208182 |3
268 |24 hj701 == | Did not become sick mer | | ooed we -
and | (20/V] during the course of
513 | 1954)1 361 | == |20 days of observation| ee |« |owe = -
368 |18 h|338 | 26/V | Clinical signs of en- |3/VI |1 + [ster,
ard | (2A/V 1954 | cephalitis noted,Slau s4l2]ef + | n
513 | 1954) tered in state of agony 317 + n
27/v 1954. Cultures 4|78 ++ | v
sterile 5|7 ++ LA
368 143 h {336 | 26/vV |Clinical signs of cn- |3/VI|1 |60 ++ |Growth
and | (21/V 1954 | cephalitis noted. Died | 1954 | 2 | 60} ++++ | Ster,
513 | 1954) 26/V 1954, Cultures 3140 ++++ | ®
sterile 4 1721 + "
5|72 ++ | "
368 |72 h|503 | 26/V |Nervous symptome noted,| == |= |we} we | <=
and | (22/V 1354 | death at night 27/V
513 1954)ﬂ 1954, Brain flaccid,
Cultures yiclded growt
325 we | Did not become sick e o o=l o=
during the course of
H 10 days of observation
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Presence of virus in th

brain of guinca pigs vhich

containing bleood obtained after 48 hours

Table 4

had ¢red from virus

i =

Embryonic [NoNo | Onsct of Clinical pictur.. Sterility of
virus beinglof illness data of decath of thy | culturcs
tested, ob-}inoc- animal
tained fromjulat.q
multiplica-jpigs
tion of
guinea pig
viruses 7264 | 14/V1 1:54] Typical clinical pic- |Brain--sterile
ture of encephalitis, |illeart-~sterile
Died 14/VI 1954
No 358 3427 | 12/VI 1954 D>pression, paresis of|Brain-~sterile
forvard extremities, [Heart--stierile
bied 3/VI 1954
316 | 12/vI 1954} Depression, locomotor |Brain--sterile
disorders, Died Heart--growth
14/VI 1954
No 336 824 | 12/v1 1954] Same, Died 12/VI 1954 |Brain--sterile
licart--sterile
3729 | 13/NT 1954} Apitation, clinical |Brain-esterile
picture of illness Heart--sterile
1ith encephalitis,
tied 13/VT 1954
8 | 12/vVT 1934} same, Died 14/VI 1954 | Brain--growth
Heart--sterile
1,




