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Problers of Virology, USSR, No, 2, 1956, Peves 32-37 .
Fitinlagy of Raring Disease of Animals in the Arctic (d1seases resembline rsting)
Renort 1, Binlozical Characteristics of Rneinpg Virus, by R, A, Kantorovich
(Virologiea) Laboratory of the Archangelsk Scientific-Research Institute of
Enideminlogy, *lcrobiology and Byegiene)

The orotlem of rerinz disecse i3 one of the little-studied problems of the
revional pathology of the North,

The term racinz (dyvnvania or dykost) has for some time meant a s-eciel
illnrss of wild arnd domestic animals and 1s encountered in various areas cf the
Arctie, According to data in lit;rature and vooal repo-ts of hunters, travelerc
and local residents, this discase is noted most often emong the nolar fox ~nd
fox, tht is also observed amons the wolf, reindeer and other animals,

The 1llness manifests itself basically in the behavior of the animals;
ordirarily shy or timid, the pnolar fox and fox, becoming infected with raring
disense, lnse all sense of ferr, nften enter populated areas and fall unen
derrstic anim-ls (mainly dogs) usually bitins them, There have been noted,
though rarely, instances where they bit nennlc, The doos, 2-3 wceks after con-
tacting the bite of the raging animals, develop a disease which closely resemblns
r-bies by clinical features and means of transmisaien,

At the present time there are significant differences in the tre~tment ~¢
thi~ illness by medical and veterinary personnel and by workers of the fur trerde,
In numerona manuals on fur treding, racing diserse 1s without sosecial basis,
identifird with encephalomyelitis of she fox and nolar fox, Veterinarians

interpret it ess raties, Medical workers have contacts yearly with peopls whn

have been bitten by raging dogs which requires oproduction of urzent pronhyl-ctic

O measnres,




The actuality of the given problem for medical workers of the North is
what stirred us to initiate studies in 1853 for clarification of the nature
of raging disease and its relationship to other newrovirus infesctinns, The
liternture gives only single reports on the experimentsl study of the etinle~y
of this discase (2, 3), Detailed studies of the characteristics of the azent
of raging dlsease and its interrelationship to other neurovirus agents and
analysls of its pathomorpholozical variations have not been studied up to this
time,

This published:imateria) expresses the -esults of a many-sided study of
two strains isolated in 1954 from ailing animals,

The origin of one of the isolated strains (Ness) is a fox which wes killed
while infected with raging disease in one of the areas of the Arctic,
and infestion of the urinary bladder, In the lungs, liver and kidneys there wer:
no pathological variations, A 10% suspension of the brain of the fox on s beef-
peptone bouillon was introduced intracerebrally to 2 rabbits and 6 mice (Graoh 1).

On the 1lth and 12th days after infestion 3 mice showed signs characteristic
for the illness; shivering and disruption of movemant ecnordinations, Acute
hyperesthesia was noted later, also convulsions and infection of the rear
extremities followed quickly by death, The illness, as a rule, ¢1d not last
more than 1-2 days,

Three mice, in which the aymptoms of the illness did not appear, were ki’ =3
on the 11th day; a 10f suanension ws- prepared from their brains and introduced

into & new series of mice, All the mice of the first nassace fell on the 2-12th

day after infeotion,
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The infectec —a2bbits became 11l1; the length of the incubation period w-s
14-17 days, The illness wes indicated by shaking of the head, convilsions of
the neck and masticatory muac’es, disruption of coordination, infection of
front and/or rear extremitias; 2-3 days after the start of the illness all tha
animals died, During dissecting of the dead animals ithere was nbserved, as z
rule, hyperemia of the brain tissue and infection of the sphincter of the
urinary bladder, Sowing of the brain susoension on various nutritive mediums
rave negative results,

During passage of the brain tissue of the dead animals in newly infected
mice and rebbits snalogical illnesses copeared, On the 5th and 6th pas:ares cf
the material being tested there w-s noted a shortening of the incubation pericd
to 7-8 days, During this the e¢linical signs remained as before,

The other strain of virus of reming disease (pyosha) also was isnlnted
from a fox which had signs of illness and located nesr the srea center of Pesha
(Pyosha).

As can be seen on the drawing, the infection of the experimental animsls
with a 10% suspension of the brain of the fox, in all cases, w-s succeeded by
illness which appeared after 14-17 d-ys incnbation, The illness was chrracter-
ized by those same signs which were noted during infection with the strain Yess,
One csn only point out the great frequency of infection of the front and rear
extrerities which were often replaced by characteristic paralysis of resnective
qroups of muscles, Further passages of the infection material caused egnalorical
il'ncs-es in the infected animals,

Thus, during the very first pas-ages there were isolated 2 strains of an

unknown nature in the process of our studies, Study of the characteristirs of

<:> the iszlated agent was sta-ted with tests of filtration of a 5% suspension of




0 brain through 'rmblevsk' filters No, 1, 2, 3 and 12,

The original material (control line) and the obtained filtrates were
tested for presence of virus by intracerebral infection of white mice,

The obtained filtrates possessed an expressed pathogenic activity (Tnble 1)
which confirms the virus nature of the isolested strain,

Further on we studied the pathngenic characteristics of the virus nf raring
disease, The pethogenic activity of a 108 snspension of virus was studied for
various types of laboratory animals, Virus of the lst and 24 passases were used
in the tests,

The intracerebral method of infection was the mast effective, less s» -
intramuscular and even less - subcutaneous method of infesction, The ndverntaves
of the intracerebral method of infection are also confirmed by the data of Table 3,

<:> as it aho;s that the intracerebral method by far excel's the intremuscular »r
subcutaneous methods according to effectiveness; with the latter, death of the
mice takes place only in those cases where a concentration of the virus susnen-
sion (10-1) is used,

Because @ majority of the neurovirus agents are distinguished by = high
stability to action of glycerine, we became interested in s tudying the rate of
sirvival of the 1solated viruses during storage of them in 508 glycerine on ice,

Virus-inoorporated brain materisl was heldin the above conditions for
perlods of 2, 4, 7 and 9 months after which 10% suspensions were pre-ared and
introduced to white mice (Table 4).

Thus, the pathogenic activity of the strains fully remained durine thre
2-4 month storage, in later periods it gradually decreased,

The staﬁility of the virus of raging disease was also studied in re~2rd to

(:) the action of weak solutions of phenol, .
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4 5% virus susnension in a physiolorical solution containing 1% phenol
was held at 2-L°C and tested at various periods for presence of live virus
by means of intrecerebral in“ection of white mice (Table 5),

As Table 5 indicates, the studied strains retained their nethorenic
cheracteristics during storage in 1% phenol for 1-2 months after which their
activity sherply decreased, The reaction of the virus of reecing dizense to
the phenol reletes it with the virus of reables which, as is known, is distingvished
by a rich stability to the action of wesk soluitions of this asubstance,

To study the action of ultraviolet rays on the virus, a 10% sus-ension »¢
brain wzs exposed to a mercury-nuartz lamp PRK-4 at s distance of 30D e¢m, 2nd ;
during study of thc effect of temperatures it was subjected to a water b-th,

The thus exposed material was injected into white mice (Tables 6 anrd 7). |

Thus, under the action of the ultraviolet rays the pathogenic activity of i
the virus susnension is gilckly lost,

The nathogenic sctivity is retsined only at 50°C, Heating at 55 and €0°C
guickly inactivates the virus,

As can be seen from the data set forth here, the dsoclated strains of ravin~
virus possess characteristics common with numerous neurovirus azents, but their
susceptibility to action of high temoperatures distinguishes them from virus cf
demyelinizing encephalides which possess significant stability to the seid actinn-,
According to clinical symptoms during actuml ~nd experimental infection and
reactions to the action of weak solution of phenol the studied stresins =ere

relsted to the agent of rabies, .




i

CONCLUSIONS
|

Y, During virological snalysis of foxes with raging disease we isolnted
2 streins of virus,

‘2\ The strains proved pathozenic for various types of laboratory animals
and caused an illness in the latter with signs of infection of the central
nervous system,

k!, The virus of rasing dise-se dispylayed a hipgh stability to storase in
glycerine and 1% phenol and was quickly inasctivated during action of hish
temperatures end ultraviolet irradiation,

)3‘ The blological characteristics of the viruSes of ragin~ diseanse -
soecter of pathogenicity, course of experimental infection, behavior to numercur
physical and chemical factors - are related to the studied strains of other
neurovirus agents and psrtially to virus of rabies,
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Teble 1, Teats on filtering the virus 0f "hrging" through merbrene Iiltcoss,

5% Virus suspension
Joe of . ness Stréin “Tyosne 8traln
. filter 8t c. . 2 Pest L | Test 2.
e -1 .
-1 L/5 5/5 3/5 L/s
2 4,5 5[5 3/5 3/5
3 L/5 515 /5 515
12 5[5 5/5 5/5 5/5
Control 5/5 5/5 5/5 515

In sll tables: Muwerator- number of mice which died; Denominator--number of
infected nice.

e Table 2, Fathogenicity of virus of Reging for leboratory enimels.

7 Antmal 'lSjae of infection Strain Ucss tsein Pyosha
) Intra-brain L/4 L/
Vaite Intra~-miscle 3/6 L/L
mice | Subcutaneous /M /4 !
Intre~drein L/ L/%
Rabbits | Intse~imscle 3/% 2/u
Subcutqueous 1/2 0/2
(:) Intra~brein 3/3 3/3
Guines | Intre~muscle 2/3 1/3
pigs | Sudcuteneous 1/3 1/3
Cotton
scts | Intra~brain - 6/6
S
. Tedle 3. Sitéring of virus of Raging on mice.
lLode o Alution of the virusésuspension
strsinl infectiond 10-1 | 10-2| 10-37 10-% | 10-5] “Lo%0
' Intra-brain | & /4 v/ /N L/4 §o1/h \1/&5700
yess [atra=rmecld 4/% | 1/4% | o/% | o/u | o/ /45
subcutaneous| 3/4 | o/4 | o/4 | of4 o/t |1/21
bntra<brain b/ | B4 | &4 | 24 | 1/4 |1/700
ok 1745

2
Fyoshefntra~msclelL/% | 1/4% | o/4 | O
jubcutaneous{2/k | ¢/4% | o/Y L0

0
& o/ |110
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m:ble 4, Survivel of krging virus in glycerine,
- " T dIution oz viwus suspension 10-L
vonths Strain N Strain Prosk
storage rain Ness rein Prosha
2 5[5 5/5
L 515 E/s
7 2/3 /5
9 IV 3/5
Table 5, Stzbility of virus of xaging to action of 1% pherol,
Period of inactivation
Strein | .eterisal studied wa! I monih [ & monthe | 5 muntiis{ & tonils
Jess €5 brain Suspen-
slon | 5/5 | 3/5 2/5 1/5 0/5
Pyosha | 5% brain suspen~
sion in 1% pherol | 5/5 Lf5 3/5 n/s5 0/5
Teblo F, Effect of ultraviolet radiction on the pathogenic ectivity
of virus of aaging
leriod of exposure in minutcs
Strein | Test 5 15 20 1 3 1 Conticl
Yess 1 /5 0/5 0/5 /5 5/5
2 1/5 /5 0/5 0/5 5/5
Pyosha | 1 1/5 0/5 0/5 0/5 5/5
L 2 /5 0/5 /5 /5 0/5
N
e e — — T TR R L ThRaes




Table 7. Zffect of high temperatures on th perhogenicity of virus

-— of naging
Period of llesc strain Pyosha strain
Temperature | heating in [Test I | Test 2 Test 1 Test 2
minutes
5% C. 0 2/3 2/3 33 2/3
zo 0/3 2/3 2/3 1/3
£0 0/3 1/3 0/3 0/3 ‘
20 0/3 0/3 0/3 0/3 f
55 C. Lo 0/3 0/3 0/3 0/3
80 0/3 0/3 0/3 ; 0/3
10 0/3 0/3 0/3 0/3
0 C. o] 0/3 0/3 0/3 0/3
ko 0/3 0/3 0/3 0/3
Control -— 3/3 J 3/3 3/3 3/3




