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loca ted  in the  s u p r a t r i g e m i n a l  nuc l ea r  region ; (b) i nduced  
a phase  of e x c i t a t i o n  t h a t  was  p a r t i a l l y  obscured  b y  t h e  
ear ly  i n h i b i t i o n ;  (c) i nduced  a long l a t ency  inh ib i t i on  v ia  
a p o l y s y n a p t i c  p a t h  wh ich  e x t e n d e d  cauda l  to  t he  m o t o r  
nuc leus  of V n.  

Zusammen/assung. Etek t r i s che  Re izung  a f fe ren te r  Fa-  
se rn  n iedr ige r  Reizschwel le  im N e r v u s  t ingual is  i nduz ie r t e  
in  den  m o t o r i s c h e n  N e u r o n e n  des  N e r v u s  masse t e r i cus :  
(1) I P S P s  yon  kurze r  L a t e n z  mi t t e l s  e iner  b i s y n a p t i s c h e n  
B a h n ,  de ren  Z w i s c h e n n e u r o n e  im Geb ie t  der  supra t r ige -  
m i n a l e n  Nucle i  l iegen;  (2) eine E r r egungsphase ,  die teil-  
weise v o n  e iner  fr i ih a u f t r e t e n d e n  H e m m u n g  v e r d e c k t  
is t ;  (3) e ine H e m m u n g  yon  langer  L a t e n z  mi t t e l s  e iner  

p o l y s y n a p t i s c h e n  Bahn ,  die sich kaudalw/*r ts  w u n  moto-  
r i schen  U r s p r u n g s k e r n  des Nervus  t r i g e m i n u s  e r s t reck t .  
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Propagation of Mouse Hepatitis Virus (MHV-3) 
Born Mice 

Mouse  h e p a t i t i s  v i rus  (MHV-3)  ha s  been  p r o p a g a t e d  in 
v i t r o  w i t h  d i f fe ren t  t e c h n i q u e s  b y  severa l  a u t h o r s  1-, and,  
pa r t i cu la r ly ,  in t h e  cells de r ived  f rom l iver  e x p l a n t s  of 
mice  fe tuses  a n d  c u l t i v a t e d  on  r e c o n s t i t u t e d  r a t - t a i l  
collagenS. W i t h  th i s  t e c h n i q u e  t he  v i rus  rep l ica t ion  was 
fol lowed b y  a n  e v i d e n t  c y t o p a t h i c  effect. 

Th i s  m e t h o d  is, never the less ,  v e r y  compl i ca t ed  a n d  the  
cell g r o w t h  is v e r y  slow. On t h e  o t h e r  h a n d ,  i t  is k n o w n  
t h a t  t he  l iver  cells o b t a i n e d  f rom fe tuses  or  f rom n e w - b o r n  
a n i m a l s  do  n o t  su rv ive  long  w h e n  c u l t i v a t e d  on  a p la in  
glass surface.  

I n  o rder  to  g a t h e r  f u r t h e r  i n f o r m a t i o n  on  M H V - 3  
rep l i ca t ion  in v i t ro ,  i t  seemed of i n t e r e s t  to  t e s t  t he  pos- 
s ib i l i ty  of r ep l i ca t ion  of th i s  v i rus  on  p r i m a r y  m o n o l a y e r  
l iver  cell cu l tu res  o b t a i n e d  f rom new-bo rn  mice w i t h  a 
s imple  t echn ique .  

Materials and methods. Cell c u l t u r e :  T h e  l ivers  of new- 
b o r n  mice  (Swiss s t ra in)  were  pooled,  f ine ly  m i n c e d  w i t h  
scissors, twice  w a s h e d  in cold H a n k s '  BSS,  p laced  in 
0 .25% t r y p s i n  (Difco) a n d  0 .20% methy lce l lu lose  
(Fischer)  in  ca lc ium-  and  magnes ium- f r ee  H a n k s '  BSS,  
a n d  a g i t a t e d  on  a m a g n e t i c  s t i r re r  for 20-30 ra in  a t  room 
t e m p e r a t u r e .  The  re su l t ing  suspens ion  was cen t r i fuged  
a t  300 g for 10 rain, decan ted ,  and  t he  s e d i m e n t  resus-  
p e n d e d  in t he  n u t r i e n t  m e d i u m .  The  n u t r i e n t  m e d i u m  
cons i s t ed  of 20% of f resh i n a c t i v a t e d  calf  se rum,  0 ,5% 
of ch ick  e m b r y o  e x t r a c t  and  0 .1% of yeas t  e x t r a c t  
(Difco) in  Eag le ' s  basa l  m e d i u m  (Difco). The  cells were 
coun ted ,  d i lu ted  in t he  n u t r i e n t  m e d i u m  to  a concen t r a -  
t ion  of 1 X 10n/ml, d i s t r i b u t e d  in 2 ml vo lumes  in s ta-  
t i o n a r y  t u b e s  or  in L e i g h t o n  tubes  c o n t a i n i n g  a eovers l ip  
for t h e  morpho log ica l  obse rva t ions ,  a n d  p laced  in a 37 °C 
i n c u b a t o r .  Af te r  7-10 days  a m o n o l a y e r  of po lygon-  
s h a p e d  cells was  formed.  S u b c u l t u r e s  were  pe r fo rmed  
a p p r o x i m a t e l y  e v e r y  10 days ,  us ing  t h e  s ame  m e t h o d  
desc r ibed  above .  

These  cells were passed  t h r o u g h  9 s u b c u l t u r e s ;  a f t e r  
t h i s  t i m e  d e g e n e r a t i o n  of t he  cu l tu res  occurred.  

Vi rus :  M H V - 3  was  suppl ied  b y  t he  A m e r i c a n  T y p e  
Cul tu re  Col lect ion a n d  m a i n t a i n e d  in our  l a b o r a t o r y  in 
r ecep t ive  a lb ino  mice. T h e  LDs0 was  d e t e r m i n e d  accord-  
ing to  REED a n d  MUENCH b y  us ing  3-week-old a lb ino  
mice  (Swiss s t ra in)  we igh ing  a b o u t  10 g. 

A 10 -3 d i lu t ion  of l iver  homogena . tes  f rom m o r i b u n d  
a n i m a l s  in  Eag le ' s  basa l  m e d i u m  was  m a d e  e x t e m p o r a -  
neous ly  a n d  cen t r i fuged  a t  3000 r p m  for 10 rain,  

in Monolayer Cell Cultures from Liver of New-  

F o r  cu l t u r e  infect ion,  t h e  n u t r i e n t  m e d i u m  was el imi-  
n a t e d  an d  2 ml  of fresh n u t r i e n t  m e d i u m  c o n t a i n i n g  0.1 ml  
of v i ra l  suspens ion  were p laced  in t h e  tubes .  T h e  cu l tu res  
were  m a i n t a i n e d  a t  room t e m p e r a t u r e  for 60 rain.  T h e  
v i rus  suspens ion  was t h e n  e l imina ted ,  the  cell cu l tu re s  
twice  washed  w i th  H a n k s '  B S S  a n d  i n c u b a t e d  a t  37 °C 
wi th  fresh g r o w t h  med i u m.  

Af te r  0, 12, 24, 36, 48 an d  72 h respect ive ly ,  t h e  cu l tu re  
m e d i u m  from 10 in fec ted  t ubes  was pooled a n d  10-fold 
d i lu ted  in s ter i le  b ro th .  

T h e  biological  v i rus  t i t r a t i o n  was ca r r ied  o u t  w i th  0.1 ml 
of each  d i lu t ion  inocu la t ed  i.p. i n to  10 a lb ino  mice. A t  
t h e  s ame  t ime,  t h e  covers l ips  were e x t r a c t e d  f rom t h e  

Fig. l, Epithelial cell culture from trypsinized liver of new-born mice 
(8 days after trypsinization). Hematoxylin-eosin. × 250. 
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L e i g h t o n  tubes  a n d  the  spec imens  were f ixed a n d  s t a i ned  
w i th  h e m a t o x y l i n - e o s i n  for the  morpho log ica l  obse rva -  
t ions.  

Some  cell cu l tures ,  as cont ro l ,  were  t r e a t e d  as in fec ted  
cul tures ,  b u t  a l iver  suspens ion  f rom h e a l t h y  a n i m a l s  was  
s u b s t i t u t e d  for v i rus  suspension.  

Fig. 2. Cytopathic effect induced by MHV-3 in cell culture of liver 
from new-born nfice (36 h after virus infection). Hematoxylin-eosin. 
× 250. 

t 

Fig. 3. Syncytial formations in culture of liver cells from new-born 
mice 48 h after infection with MHV-3. Hematoxylin-eosin. × 400. 
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Fig. 4. Growth of MHV-3 in cultures of liver cells from new-born 
mice. 

Observations. MHV-3  h a s  b e e n  r ep l i ca t ed  ac t ive ly  in 
th i s  cell cu l tu re  (see F igure  4) a n d  a c y t o p a t h i c  effect  
occur red  w i t h i n  a b o u t  24 h. H e m a t o x y l i n - e o s i n  s t a i n i n g  
showed  va r ious  s tages  of nuc lea r  pycnos i s  a n d  cytolysis ,  
t h e  cells t e n d e d  to  form c lumps  a n d  b e c o m e  d e t a c h e d  
(Figure  2). Af t e r  36 h large  syncy t i a l  f o r m a t i o n s  con t a in -  
ing 10-30 p y c n o t i c  nucle i  a p p e a r e d  (Figure  3). 

T h e  v i rus  passages  f rom cu l t u r e  to  cu l t u r e  showed  t h e  
s ame  p ic ture .  T h e  increase  a n d  decrease  of v i ru s  concen-  
t r a t i o n  were r a t h e r  rapid ,  a n d  t h e  m a x i m u m  t i t r e  was  
a t  36 h. 

W i t h  t h e  h is to logica l  t echn ique ,  we were u n a b l e  to  
d e m o n s t r a t e  a n y  cy t o p l a s mi c  inc lus ion  as obse rved  b y  
some a u t h o r s  5,n in d i f fe ren t  cell cu l tu re s  in fec ted  w i t h  
MHV-3 .  N o r m a l  l iver  suspens ion  d id  n o t  p roduce  a n y  
d e t e c t a b l e  effect  on  these  cell cul tures .  

Comment. T h e  c u l t i v a t i o n  of M H V - 3  in m o n o l a y e r  of 
n e w - b g r n  mice l iver  cell cu l tu re s  is a v e r y  s imple  m e t h o d  
wh ich  gives c o n s t a n t  resul ts .  M H V - 3  repl ica tes  ac t i ve ly  
in these  cu l tu res  a n d  h igh  v i rus  c o n c e n t r a t i o n  is a ch i eved  
in the  cu l tu re  med ium.  

I t  is a n  easier  an d  s impler  m e t h o d  t h a n  t h e  c u l t i v a t i o n  
in  cell cu l tu re s  de r ived  f rom l iver  e x p l a n t s  on  recons t i -  
t u t e d  r a t - t a i l  col lagen because  a qu i ck  a n d  c o n s t a n t  cell 
g r o w t h  can  be  ob t a ined .  I n  o p t i m a l  cond i t i ons  t h e  l iver  
cells grew in to  a comple t e  shee t  a n d  f ib rob las t i c  cells 
could  on ly  occas iona l ly  be  recovered .  

L ive r  cell cu l tu res  are  o rd ina r i l y  o b t a i n e d  f rom l iver  
exp lan t s ,  because  n u m e r o u s  l abora to r i e s  h a v e  expe r i enced  
dif f icul t ies  in  t r y p s i n i z e d  m o n o l a y e r  l iver  cell cu l tu res .  

T h e  a d d i t i o n  of methy lce l lu lose  to t r y p s i n  so lu t ion  
g rea t ly  increases  t h e  n u m b e r  of v iab le  cells. I t  supposed ly  
ac t s  b y  p r o t e c t i n g  t h e  cell sur face  a n d  b y  in f luenc ing  t h e  
agg rega t ion  of cellsL T h e  presence  of t h i s  s u b s t a n c e  in 
t r y p s i n  so lu t ion  is essen t ia l  to  o b t a i n  l o n g - t e r m  ch icken  
e m b r y o  h e a r t  cell cu l tu res  s. 

T h e  ch icken  e m b r y o  ex t r ac t ,  a t  t h e  c o n c e n t r a t i o n  of 
0 .5% in the  n u t r i e n t  m e d i u m ,  a p p e a r s  to  be  i nd i spensab le  
for cell g rowth .  Eag le ' s  basa l  m e d i u m  w i t h o u t  ch i cken  
e m b r y o  e x t r a c t  p roduces  a n  i n a d e q u a t e  cell g r o w t h  w i t h  
a p r eva l ence  of f ib rob las t ic  cells. Chicken  e m b r y o  e x t r a c t  
c o n c e n t r a t i o n s  h i g h e r  t h a n  0.5 1 .0% are  u n a b l e  to  en- 
h a n c e  u l te r io r ly  t h e  cell g rowth% 

Riassunto. F. s t a t a  p r o v a t a  la  possibilitS~ di co l t i va re  
M H V - 3  in co l tu re  m o n o ~ t r a t o  di cellute di  fega to  di  t opo  
n e o n a t o  o t t e n u t e  pe r  t r ips in izzaz ione .  Pe r  ques to  t ipo  di 
co l tu ra  ~ ind i spensab i l e  l ' a g g i u n t a  a l la  t r i p s i n a  di met i l -  
cel lulosa e di e s t r a t t o  e m b r i o n a l e  di pollo al  t e r r e n o  di 
co l tu ra .  M H V - 3  si mol t ip l i ca  a t t i v a m e n t e  in q u e s t e  col- 
ture ,  r a g g i u n g e n d o  e leva te  co n cen t r az i o n i  nel  l iquido di 
co l tu ra  e p r o d u c e n d o  ef fe t to  c i topat ico .  
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