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Viruses belonging to the I~ussian Spr ing-Summer  Encephali t is  - -  
Louping ill (I~SSE-LI) group were recently found to be prevalent  in  
Sweden (1, 2). Serological methods were used throughout  these studies. 
The present paper concerns the isolation and  identif icat ion of such viruses 
from ticks as well as from a h u m a n  case of t ick-borne meningoeneephali t is .  

Materials and methods 

Specimens tested lot the presence o] virus 

A. Ticks. Ticks were collected h'om the beginning of August through 
September 22, 1958, at nine farms situated about 60 miles northeast of 
Stockholm, i. e. within a region where tick-borne encephalitis is known to 
be endemic (i, 2). Freely creeping ticks were collected from the fur of cattle 
grazing on natural  pastures. Altogether 898 starving adult ticks were thus 
obtained and processed. A preliminary classification of ca. 200 ticks suggested 
that  they all belonged to the species Ixodes ricinus. Through the courtesy 
of Dr. Harald 2g. Johnson, Berkeley, Calif., U.S.A., five ticks were brought to 
Dr. Glen M. Kohls, Hamilton, Montana, U.S.A., who definitely classified 
them as adults of Ixodes rieinus. 

In  addition to the adair ticks mentioned 25 larval ticks and 35 nymphal  
ones were tested for virus. They were all obtained on September 22, 1958, 
from the bushes on the grazing fields of the farm HMlboda. 

* Aided by a grant from the Swedish National Association against 
Poliomyelitis. 
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The adult ticks were obtained as 23 separate pools. Like the two pools 
of larval and nymphal ticks these were stored separately in glass-sealed 
ampoules in a CO 2 ice cabinet before being processed. 

B. Human sera. Virus isolations were at tempted on the acute phase sera 
received from 26 Swedish patients suffering from acute CNS disease all of 
whom were known to have an at least fourfold rise of antibody titer in the 
convalescent serum as measured in the CF reaction with 2 units of an RSSE 
group antigen ( t tYPR strain). Only nine of the sera tested were negative 
in the CF test, however, thirteen having a t i ter  of 2 and four a ti ter of 4. 
All specimens were collected during the summer and fall of 1958. They were 
stored at - -25~  without previous heat treatment.  

C. Cerebrospinal fluids. Cerebrospinal fluids were obtained during the 
acute phase of the CNS illness of 14 patients. 

All but  three of these fluids originated from patients providing acute 
phase sera also tested. The fluids were stored at --25 ~ C. 

Laboratory strains of viruses. The strain of Louping ill virus employed 
was kindly supplied by Prof. N. Oker-Blom, Helsinki, Finland, the HYPR 
strain of Central European encephalitis by Prof. D. BlaM~oviS, Bratislava, 
Czechoslovakia. Details about these strains are given in a previous paper (3). 

Re]erence sera. Two immune sera against RSSE virus were generously 
supplied by Dr. E. L. Buescher, Washington, D. C., U.S.A. One was a guinea 
pig serum (B-693/1958) prepared by infection; accordingly it was supposed 
to be rather specific for viruses of the RSSE group. I t  was reported to have 
a CF titer of 32 to 64 against 4 units of RSSE antigen. The other specimen 
was a rabbit hyperimmune serum (3100/1955) which should neutralize more 
than 6 logs of RSSE virus in the intraperitoneal test in mice. 

Preparation o] immune sera. Immune serum against the strain HYPR was 
prepared by intravenous injection of 0.5 ml. of 10 per cent mouse brain 
material (from the 44th mouse passage) into guinea pigs weighing 300--400 g. 
Blood was drawn after 5 weeks (serum HYPR i). A second inoculation 
(1 ml. intramuscularly ) of a 10 per cent brain extract from the 45th mouse 
passage was given after 13 weeks. The animals were exsanguinated 9 days 
later (serum HYPR 2). 

Sera were also prepared against two Swedish virus strains (see below), 
one isolated from nymphal  ticks (strain T 1), the other from acute phase 
serum (strain 20536). The guinea pigs received two intramuscular doses 
at 4 weeks~interval. The first dose comprised 0.5 Inl. of a 10 per cent brain 
extract from the mice used for the first subpassage; next time 1 ml. of a 
similar extract  from the second subpassage was given. The animals were 
exsanguinated 9 days after the last injection. Sera are referred to as serum T 1 
and serum 20536, respectively. 

A pool of convalescent sera from ten Swedish cases of tick-borne meningo- 
encephalomyelitis was employed in some experiments. 

All immune sera were stored at -=25 ~ C following inactivation at 56 ~ C 
for 30 min. 

Tissue culture methods 

Detroit- 6 cells grown in stationary tube cultures were used throughout. 
The preparation and maintenance of the cultures as well as the media used 
have been described in detail elsewhere (3). 

3 l *  
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Techniques used ]or isolation o] viruses 

Ticks were ground in a mor ta r  wi th  sand and di luent  for about  30 minutes .  
The  di luent  consisted of equal  par ts  of phosphate~buffered saline (PBS, 4) 
and inac t iva ted  (56 ~ C for 30 min.) guinea pig serum;  it  contained also 500 I .U.  
penicillin, 500/~g s t reptomycin,  100 U. mycos ta t in  and 6 0 # g  neomycin  
sulfate per  ml. Pools of about  30 t icks or less were made  up to a final  vo lume  
of 1.5 ml. Three larger pools, containing 131, 141 and 177 ticks, respect ively,  
were each suspended in 5 ml. of the  diluent.  Af te r  centr i fugat ion at  700 r. p. m. 
for 5 m~nutes par t  of the  superna tan ts  were immedia te ly  used for virus 
isolation a t tempts ,  the  remaining fluid being stored in glass-sealed ampoules  
in the  CO 2 ice cabinet.  

MateriMs for virus isolation, i. e. t ick extracts ,  sera or cerebrospinal  
fluids, were inocula ted  in t raeerebra l ly  into albino mice as welt as into tissue 
cultures in doses of 0.02 and 0.1 ml., respect ively.  Each  specimen was tested 
in four  tubes and five or six mice. The  age of the  animals var ied  for the  
separate  exper iments  and will be specified below. In  some of the  exper iments  a 
single bl ind passage was per formed in the  same test  system wi th  undi lu ted  
tissue cul ture  fluid and 10 per  cent  brain suspension, respect ively.  

Dur ing the  period of the  collection of ticks as well as during the  isolation 
tests no animM work wi th  l abora to ry  strains of the  R S S E - L I  group was 
under taken  in the  laboratory .  W i t h  jus t  a few exceptions,  on days when the  
isolation exper iments  were not  handled,  no work wi th  the  labora tory  strains 
was carried out  in tissue cul ture  either.  As a fur ther  precaut ion to avoid  
labora tory  pick-ups mice were, in isolation exper iments ,  kept  for 8 - -14  days 
only. At  most  one bl ind passage was performed (the condit ions for virus 
isolations were thus  not  opt imal) ;  fur thermore ,  all subpassages of materials  
f rom sick or mor ibund mice were pos tponed unt i l  the  remaining original 
specimens had  been tested.  

InJectivity titrations 

Titra t ions  in Detroi t -  6 cultures were per formed wi th  five tubes per  tenfold 
dilution of virus. The  cultures were observed for cy topa th ie  changes for 
10 to 11 days af ter  inoculat ion.  Ti ter  values are calculated according to 
Kgrber (5). Al though  an inoculum of 0.1 ml. was used the  t i te r  values are 
recalculated for 1.0 ml. Mouse t i t ra t ions  were per formed wi th  five 3 weeks 
old mice or six 2 days old ones per  tenfold di lut ion of virus. The  animals 
were injected intraeerebrMly wi th  0.02 ml. They were observed for 3 weeks. 
Ti ters  are recalculated for 1.0 ml. 

Neutralization tests 

Neutral izat ion tests in tissue cul ture  were carried out  wi th  serial twofold 
dilutions of serum against  ca. 100 TCD~0 of virus. The virus dilutions were 
prepared in P B S  containing l0 per cent  f i l tered horse serum, 100 I. U. peni- 
cillin, 100 #g s t rep tomycin  and 100 U. mycos ta t in  per ml. Equa l  par ts  of 
serum dilut ion and virus suspension were mixed  and incubated  at  37~ in 
a wa te rba th  for one hour:  F ive  cultures were used per  dilution,  each tube  
being inocula ted wi th  0.1 ml. of the  serum-virus  mixture .  The  cultures were 
examined for cy topath ie  changes dai ly from the  4th th rough the  10th day.  
The medium was changed six days after  inoculation.  As a rule the  cy topath ie  
changes were obvious before the  7th day.  The  serum t i tcr  is recorded as the  
nega t ive  log of the  init ial  di lut ion of serum (in the  amount  of 0.05 ml.) which 
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protected half of the cultures for virus degeneration. I t  was calculated accord- 
ing to K~irber (5). 

NeutrMization tests in mice were performed according to the constant serum 
dose-virus dilution method. The serum-virus mixtures were incubated at 
about 5 ~ C overnight before 0.1 ml. doses were inoculated intraperitoneally 
into 5 mice (3 weeks of age) for each virus dilution. The simultaneous control 
t i trat ion of virus, intraperitoneally into 3 weeks mice, was diluted in PBS 
containing 50 per cent inactivated guinea pig serum. 

The neutralization index, expressed as logarithm, represents the difference 
in MLDs0 ti ter  of the virus in the presence of immune serum as compared 
to normal serum. 

Complement ]ixation tests 

CF tests were carried out as box titrations according to the plate-technic 
of Fulton and Dumbell as described by Svedmyr, Enders and Holloway (6). 
Tissue culture antigens were produced in Detroit- 6 cultures containing a 
medium of bovine amniotic fluid with the addition of 10 per cent inact ivated 
(56~ for 30 min.) guinea pig serum in order to avoid the appearance of 
anticomplementary activity (7). The treatment with fl-propiolaetone has 
been given in detail elsewhere (1, 3). Serum titers are given as the reciprocal 
of the highest initial dilution giving at least 50 per cent inhibition of hemolysis. 

Results 

Virus isolation experiments 

A. Human sera and eerebrospinal ]luids. None of the  sera or cerebro- 

spinal fluids caused ey topath ic  changes in Det ro i t  6 cultures during the 

observat ion period 'of 10 to l l  days. 

Four  of the serum specimens were tes ted in 2 weeks old mice, which 

remained hea l thy  th roughout  the 2 weeks of observation.  The remaining 

22 sera as well as the  14 cerebrospinal fluids were all tes ted  in 2 days  

old mice. All six mice inoculated with  one of these sera, No. 20536, 

appeared seriously ill on the s ixth day. At  this t ime  the brains were 

harvested for ident if icat ion of the agent  which below will be referred 

to as s t rain 20536*. 
The patient from whom strain No. 20536 was isolated was a 15 years 

old boy. He fell ill on June 27, 1958, when on vacation in the northern part 
of the Stockholm archipelago. The disease ran a monophasie course, the 
predominant signs being meningitis and encephalitis. ~o preceding tick-bite 
is known. The patient was hospitalized on June 28. Blood specimens were 
drawn on June 29, Ju ly  2 and 8 and finally on August 20. Cerebrospinal 
fluid was drawn on June 29. 

Virus was isolated from t h e  first blood specimen obtained (no. 20536) 
but not from the cerebrospinal fluid of the same day. Remaining sera were 
not tested for virus as they had been inactivated at 56 ~ C for 30 min. before 
being stored at --25 ~ C. CF tests on the three sera first drawn gave negative 
results against HYPR antigen, whereas the convalescent serum had a ti ter 
of 64. 

* Reisolation of this agent, in mice and in tissue culture, could not be 
carried out as the serum specimen had been used up. 
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No agent was recovered from any of the other sera or cerebrospinal 
fluids. For three of these groups of mice a blind passage was made on the 
8th day into 4 days old mice, which all remained healthy during the 8 days 
of observation. All other groups of mice were kept for two weeks without 
subsequent blind passage;  no signs of illness occurred in these cases. 

B. Tick suspensions. Out of the 25 extracts of tick pools only the 
three larger groups of adult ticks and the group of nymphal  ticks were 
virus-positive. These four pools were all inoculated into two weeks old 
mice. All mice of each group showed signs of either paralysis or general 
illness within 8 days. Those animals given the nymphal  suspension had 
the shortest period of incubation, two mice being paralysed on the 6th day 
and the remaining 3 ones dead on the 7th day. 

All these four tick pools originated from one single farm (Ha]lboda, 
about 60 miles northeast of Stockholm) but were collected during different 
periods of the summer and fall. The virus strains isolated are below 
referred to as strains T 1 (nymphal ticks), T 2, T 3 and T 4. 

The remaining 21 pools of ticks were all negative; among them were 
two further pools from the farm just mentioned (the group of larval 
ticks and a group of 37 adult ticks). Five of the suspensions were tested 
in two weeks old mice. After 7 to 9 days blind passages were performed 
in 2 days old suckling mice which were observed during 8 to l l days 
before the result was regarded as negative. The remaining 16 pools of 
ticks were inoculated into mice 2 - -4  days of age. After 8 days blind 
passages were made in mice of the same age. They were also kept for 
8 days before being discarded as negative. 

Detroit- 6 cultures were inoculated, in parallel with the mice, with 
18 tick extracts later found to be negative in mice. The pr imary tubes 
were observed for 9--11 days. A slight but definite cytotoxic reaction 
was noted at the first examinations. The cultures regenerated, however, 
after the change of medium on the 6th day. A subpassage in tissue culture 
for 16 of the specimens was negative throughout the observation period 
of 9 to 11 days. 

The four mouse-positive tick extracts were later t i trated simultaneously 
in tissue culture as well as in 2 days mice and in 3 weeks mice. The mouse 
titers obtained for the different extracts varied between 2.4 and 4.5 per ml. 
(Table 1). 

In  tissue culture a certain toxic effect was noted, similar to that  
observed with the mouse-negative tick suspensions. After 7 to 11 days 
the entire titrations were, therefore, passed tube by tube. As again no 
significant cytopathic changes occurred a further passage was made 
with the pooled fluids from those tubes corresponding to the strongest 
original inoculum. The cells of this passage, i. e. the third tissue culture 
passage, showed some slight eytopathic changes on the 6th day. All 
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Table 1. I n f e c t i v i t y  t i t e r s - o f  t i ck  e x t r a c t s  in mice 2 days  and 
3 weeks of age 

T i t e r  p e r  m l .  of t i c k  e x t r a c t  P e r i o d  of l e t h a l i t y ,  d a y s  
V i r u s  s t r a i n  a f t e r  i n o c u l a t i o n  

( t i ck  e x t r a c t )  
2 d a y s  m i c e  3 w e e k s  m i c e  2 d a y s  m i c e  3 w e e k s  m i c e  

T 1 4.5* 4.2 6-- 8 7-- 10 

T 2 ~ 3.9"* 3.6 6--8** 8--12 
3.2 3.2 6-- 9 9-- 12 

T 3 ~_3.4"* 3.4 7--9** 9--16 
3.2 2.4 7--9 9--11 

T4  4.0 
~4.2"* 

4.4 
4.0 

7--9 
6-- 1O** 

8--11 
-8--14 

* Simultaneously performed titrations are recorded On the same line. 
** Due to nonspeeifie death within 24 hours of the litter of the critical 

dilution the maximum titer only can be estimated (s nonspeeifie deaths 
being included when calculating the titer). The early nonspeeifie deaths are 
not recorded in the column giving the period of lethality. 

suspensions were carried through altogether 10 passages in tissue culture, 
resulting in a slight increase in cytopathogenieity. The cytopathic effect 
remained, however, much less marked than the cytopathic effect caused 
by the laboratory strains LI  und HYPR. 

The comparative titrations in mice and in tissue culture were repeated 
with one of the tick-suspensions (T 4). This time, however, the tissue 
cultures of the original titration were all passed individnMly for 5 con- 
seeutive subpassages in tissue culture. Moreover, the presence of virus 
in the individual tubes of the last passage was checked by intraeerebral 
inoculation into 3 weeks mice (2 mice per tube). Again slight cytopathic 
changes were at first noted in the third tissue culture passage and only 
in those cultures corresponding to the undiluted original inoculum and 
i n 3  out of 5 of those corresponding to the 10 -1 dilution. The specificity 
of this result was verified by the subsequent passages in tissue culture 
as well as by the final mouse passage. 

The titration in tissue culture thus gave a titer of 2.1 per ml. Of the 
tick suspension. On the other hand, the simultaneously performed 
titration in 3 weeks mice gave a titer of 4.0 per ml. 

As the mouse-adapted laboratory strains, contrary to the newly 
isolated agents, showed a marked eytopathic effect already on their 
first passage in Detroit- 6 cells (3) brain extracts from the 6th mouse 
passage of-all five new strains were tested for eytopathogenicity in tissue 
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culture. Cultures, inoculated with 105 to 10 a MLDs0 did, however, not  
show any  signs of specific degenerat ion dur ing the 7 days of observation.  
The second passages were also negative.  

Typing o/ the newly isolated virus strains 

The complement  f ixat ion reaction was used for pre l iminary  identifi- 
cation of the newly isolated agents. Tissue culture fluids containing live 
virus as well as fluids inact iva ted  with fl-propiolactone were employed 
as ant igens;  a pool of sera from Swedish convalescents after t ick-borne 
meningoencephMitis  and  various an imal  sera provided the immune  sera. 
The data  of TaMe 2 and  3 obviously suggest tha t  the new agents belong 
to the R S S E - L I  group. 

All virus strains isolated were tested in  mouse neutra l iza t ion tests 
against  i m m u n e  sera to two of the new agents, T 1 and  20536, as well as 
against  various control sera to laboratory strains of t ick-borne viruses. 

Table 2. P r e s u m p t i v e  i d e n t i f i c a t i o n  of i s o l a t e d  s t r a i n s  b y  CF t e s t s  
a g a i n s t  a poo l  of S w e d i s h  se ra  f r o m  c o n v a l e s c e n t s  a f t e r  t i c k - b o r n e  

e n c e p h a l i t i s  

Virus antigen* Dilution oi antigen Titer of sermn 

20536 

T 1  

T 2  

T 3  

T 4  

undil. 
1 : 2  
1 : 4  
1 :8  

undil. 
1 : 2  
1 : 4  

undil. 
1 : 2  
1 : 4  

undil. 
1 : 2  
1 : 4  

undil. 
t : 2  
1 : 4  

16 
64 
64 
16 

64 
16 

~ 4  

128 
64 

4 

64 
64 

8 

64 
16 

~ 4  

* Active tissue culture fluids were employed as antigens. Strain 20536 
was isolated in mice and carried for 3 passages in Detroit- 6 cells. Strains 
T 1--T 4 were isolated and carried for 10 passages in Detroit- 6 cells. 
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Tab le  3. S t r a i n s  H Y P R  a n d  2 0 5 3 6  t e s t e d  i n  C F  a g a i n s t  v a r i o u s  
g u i n e a  p i g  i m m u n e  s e r a  

virus 
antigen* 

H Y P R  

Dilution 
of antigen 

undi l .  
i : 2  
1 : 4  
1 : 8  
1 : 1 6  
1 : 3 2  

HYPR 2 

128 
64 
32 

8 
4 

< 4  

Titer of 

20536 

64 
128 

64 
8 

<4 
<4 

l e r u i ~  

T1 

128 
128 

64 
4 
4 

< 4  

RSSE 

32 
16 

8 
4 

< 4  
< 4  

20536 undi l .  
1 : 2  
1 : 4  
1 : 8  
1 : 1 6  
1 : 3 2  

64 
64 
64 
32 
32 

< 4  

128 
128 
128 

8 
4 

< 4  

128 
128 
128 

32 
4 

< 4  

32 
32 
32 

8 
4 

< 4  

* The  H Y P R  an t igen  consis ted  of a pool  of h a r v e s t s  f rom t h e  1 3 t h - -  17th  
passages  in  De t ro i t -  6 cells. T he  s t r a in  h a d  p rev ious ly  u n d e r g o n e  44 mouse  
passages.  A n t i g e n  20536 was t h e  same as t h a t  specif ied u n d e r  Tab le  1. T h e  
H Y P R  an t i gen  was ki l led b y  f i -propiolac tone t r e a t m e n t ,  t h e  o the r  an t igen  
was used  live.  

As  i l l u s t r a t e d  in  T a b l e  4 t h e  n e w  s t r a i n s  a p p e a r  c lose ly  r e l a t e d  to  t h e  

H Y P R  s t r a i n  of C e n t r a l  E u r o p e a n  t i c k - b o r n e  v i r u s  as  wel l  as t o  t h e  L I  

a n d  R S S E  v i ruses .  

F o r  c o n f i r m a t i o n ,  n e u t r a l i z a t i o n  t e s t s  i n  t i s s u e  c u l t u r e  we re  a lso  

p e r f o r m e d .  H o w e v e r ,  o n l y  t h e  l a b o r a t o r y  s t r a i n s ,  L I  a n d  t t Y P I ~ ,  we re  

e m p l o y e d  for  t h e  t i t r a t i o n s  s ince  t h e  n e w  a g e n t s  we re  c o n s i d e r e d  n o t  t o  

g ive  a c y t o p a t h i c  e f fec t  p r o n o u n c e d  e n o u g h  for  a r e l i ab l e  n e u t r a l i z a t i o n  

Tab le  4. R e s u l t s  of  i n t r a p e r i t o n e a l  n e u t r a l i z a t i o n  t e s t s  i n  m i c e  

Log neutralization index of antiserum 
Virus strain 

I-IYPR 1 ttYPR 2 20536 T 1 

H Y P R  (44, 45)** . . . . . .  ~__ 5.6 , �9 4.6 ~ 4.6 ~ 4.4 ~ 5.6 

20536 (6) . . . . . . . . . . . . .  ,I ~ 6.2 I ~ 5.4 __~ 5.4 

T 1 (6) . . . . . . . . . . . . . . . .  I I 5 .2  
| 

T 2 (6) . . . . . . . . . . . . . . . .  I I ~ 6.4 
| I 

T 3 (6) . . . . . . . . . . . . . . . .  I ' ~ 6.6 
T 4 (6) . . . . . . . . . . . . . . .  

* Se rum d i lu ted  1 : 2 .  O t h e r  sera used  und i lu t ed .  

** F igures  w i t h i n  pa r en t he s i s  r ep re sen t  n u m b e r  of p rev ious  mouse  
passages.  

l~SSE-rabbit ~ 

6.2 
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test. As seen in Table 5 sera against the new agents neutralized the L I  
and HHYPR strains to a similar extent as the other sera did. There is a 

Table 5. Resu l t s  of n e u t r a l i z a t i o n  t e s t s  in t i s sue  c u l t u r e  

Neg. log of sorum di lu t ion  g iv ing  50 per  cent  neu t ra l i za t ion  

Virus s t ra in  H Y P R  1 I tYPI~  2 20536 T 1 R S S E - r a b b i t  RSSE-guineapig TCD~ovirus of 

I 
HYPR (mice 44, [ 
Detroit- 6 - 1 4 ) *  I 2.7 3.1 3.2 3.3 

LI (mice unknown, I 
HeLa 23, ] 2.2 2.7 2.7 2.7 
Detroit- 6-13)* I [ 

2.9 

2.6 

2.3 

1.2 

60-300 

100-250 

* Figures within parenthesis represent number of previous passages. 

suggestion that  they all gave slightly higher titers against the I-IYPt~ 
strain than against the LI  strain. This is in accordance with our previous 
results (3). 

D i s c u s s i o n  

In  a previous paper (3) it was suggested that  cultures of Detroit- 6 
cells may provide a system suitable for the isolation of viruses of the 
RSSE-LI  group. In  the present investigation four out of the five strains 
isolated by intracerebral inoculation into mice could also be isolated 
in Detroit- 6 cells. The mice were, however, sensitive to smaller doses of 
virus. The eytopathie effect of the isolated strains was, furthermore, not 
recognizable until in the third tissue culture passage and was even then 
only moderate. Harvests from the 3rd or 10th tissue culture passages 
did, however, contain enough CF antigen to permit a serological identifi- 
cation of the strains. 

Mice, three weeks of age, were found to be as suitable as suckling mice 
for the isolation of the virus strains. The only difference noted was a 
somewhat longer incubation period in 3 weeks mice than in suckling 
mice. 

The newly isolated strains could not be antigenieally differentiated 
from the I-IYPI~ strain of Central European encephalitis virus, neither in 
tissue culture nor with the intraperitonea] mouse neutralization test. 
They were also found to be closely related to strains of RSSE and LI  
viruses. 

Slonim has suggested (8) that  the large number of mouse brain passages 
which the laboratory strains have usually undergone might have obscured 
antigenic differences originally present. I t  may  be noted, therefore, that  
immune sera against two of the new strains, produced with materials 
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from the f irst  and  second subpassages  in mice, gave as high neu t ra l i za t ion  
t i te rs  in t issue cul ture  aga ins t  L I  v i rus  as d id  the  immune  serum to the  
old  l abo ra to ry  s t ra in  HYPI~  (44 to 45 mouse passages),  

Summary 

An account  of the  isolat ion of five Swedish vi rus  s t ra ins  belonging 
to the  Russ ian  Spr ing -Summer  - -  Louping il! group is given. F o u r  s t ra ins  
o r ig ina ted  from t icks  collected no r theas t  of Stockholm,  the  f i f th  one f rom 
the acute  phase  serum of a case,of  meningoencephal i t i s .  F o u r  of the  five 
s t ra ins  recovered in mice could also be isola ted in cultures of  Det ro i t -  6 cells. 
A p re sumpt ive  ident i f ica t ion  of the  s t ra ins  was per formed  b y  CF tests .  
The re la t ionship  of the  s t ra ins  to o ther  viruses of the  R S S E - L I  group was 
shown in neu t ra l i za t ion  tes ts  in mice and in t issue culture.  
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