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b o d y  we igh t  h a d  been  rea red  on  a n  i so la ted  f a r m  a n d  
were p r e - i m m u n i z e d  aga in s t  d i s t e m p e r  a n d  leptospirosis .  
U p o n  a r r iva l  in  the  l abo ra to ry ,  t h e y  were in fec ted  in t r a -  
ocu la r ly  w i t h  300 TCIDs0 of can ine  hepa t i t i s  virus.  I n  
c o n t r a s t  to  an imal s  w i t h  acu te  disease wh ich  died in 
4 -6  days  w i t h  ex tens ive  hepa t i c  necrosis,  these  dogs sur-  
v i v e d  t he  in i t ia l  phase  even  t h o u g h  the re  was def in i te  
ev idence  of v i ra l  i n v o l v e m e n t  of t he  l iver.  Foei  of necrosis  
w i t h  cha rac t e r i s t i c  v i ra l  i n t r a n u c l e a r  inc lus ion  bodies,  
wh ich  s t a ined  w i t h  f luorescein  label led  a n t i v i r a l  an t i -  
body ,  could be  d e m o n s t r a t e d  in t he  f i rs t  week  a f t e r  
in fec t ion  (Figure a). 

6 of these  dogs d ied  8-21 days  a f t e r  infect ion.  A t  

course  of the  infect ion.  Consequen t ly ,  a t t e m p t s  were 
m a d e  to  m o d u l a t e  t h e  disease b y  i n t r a v e n o u s  a d m i n i s t r a -  
t i on  of a dose of i m m u n e  se rum ca lcu la ted  to yie ld  se rum 
t i t e r s  b e t w een  1/4 a n d  1/100 in  t h e  animal .  A l t h o u g h  
suff ic ient  t ime  has  n o t  ye t  e lapsed for  a d e q u a t e  observa-  
t ion  of all of these  dogs, in a t  leas t  5 of 8 an ima l s  sequen-  
t ia l  hepa t i c  biopsies  h a v e  shown  t h e  evo lu t ion  of t h e  same 
chron ic  p a t t e r n  descr ibed  above .  

Thus ,  i t  a p p e a r s  t h a t  p a r t i a l  i m m u n i t y  m a y  modi fy  
the  course of can ine  hepa t i t i s ,  w i t h  r e su l t ing  chronic  
hepa t i c  in jury .  Th i s  modi f i ca t ion  of v i r a l  hepa t i t i s  in  t he  
dog m a y  p rov ide  a mode l  su i t ab l e  for  t h e  s t u d y  of l iver  
i n j u r y  r e sembl ing  chronic  hepa t i t i s  in man .  

au topsy ,  severe  hepa t i c  necrosis  w i th  dense  col lect ions of 
r o u n d  cells a n d  p l a s m a  cells was  found,  b u t  t h e  v i rus  
could n o t  be  d e m o n s t r a t e d  a n y  longer.  The  r e m a i n i n g  10 
dogs su rv ived  up  to  8 mon ths .  

Serial  hepa t i c  biopsies  d e m o n s t r a t e d  t he  evo lu t ion  of a 
p a t t e r n  cha rac t e r i zed  b y  absence  of i n t r a n u c l e a r  inclu-  
sions or  f luorescen t  s ta in ing,  a n d  b y  t he  a p p e a r a n c e  of 
l y m p h o c y t e s  a n d  p l a s m a  ceils, p r e d o m i n a n t l y  localized 
in  dense  col lect ions  a b o u t  t h e  p o r t a l  regions  (Figure b 
and  c). E v e n t u a l l y ,  f ibrosis  appea red  in these  areas  an d  
progressed  to  ' b r i dge - fo rma t ion '  (Figure d). 

I t  was  obse rved  t h a t  all  t h e  dogs w i t h  th i s  chron ic  
disease p a t t e r n  h a d  low levels of neu t r a l i z ing  a n t i v i r M  
a n t i b o d y  p r io r  to  infect ion.  Since an ima l s  dy ing  w i th  t h e  
accu te  i l lness n e v e r  h a d  d e t e c t a b l e  a n t i b o d y ,  i t  was  sus- 
pec t ed  t h a t  pa r t i a l  i m m u n i t y  m a y  h a v e  modif ied  t h e  

Sequential hepatic biopsies demonstrating the 
evolution of progressive hepatic damage following 
infection with canine hepatitis virus (dog 'Tally, ; 
pre-infection neutralization titer 1/100; 300 
TCIDs0 of virus intraocularly; hematoxylin and 
eosin stain). (a) Day 5 after infection: small 
focus of hepatic necrosis with characteristic 
intranuclear viral inclusions (arrow). x 430. (b) 
Day 27 after infection: accumulation of round 
cells and plasma cells in hepatic parenchyma. 
x 430. (c) 2 months after infection: portM tract 

infiltrated with round cells and plasma cells 
(arrow). x 430. (d) 7 months after infection, post- 
mortem: section showing chronic inflammation, 

fibrosis and bridging, x 100. 

Zusammenfassung. 20 junge,  n i c h t  i m m u n e  Beagle  
H u n d e  (Neu t r a l i s a t i ons t i t e r  < 1/4) w u r d e n  m i t  300 IDs0 
(Gewebskul tur )  des Hepa t i t i s - can t s -Vi rus  infiziert .  Alle 
Tiere s t a r b e n  i n n e r h a l b  yon  4 -6  Tagen  a n  a u s g e d e h n t e r  
Lebernekrose .  I m  Gegensa tz  dazu  i ibe r leb ten  16 par t ie l l  
i m m u n e  Tiere (Neu t r a l i s a t i ons t i t e r  1/4 bis 1/100) die 
a k u t e  E r k r a n k u n g .  I m  Ver laufe  e iner  t~ber lebensze i t  bis  
zu 8 M o n a r c h  en twicke l t e  s ich eine d e r  mensch l i chen  
H e p a t i t i s  ch ron ica  ~hnl iche  L e b e r e r k r a n k u n g .  
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A Use fu l  N e w  Sta in  for  E lec tron  M i c r o s c o p y  

The  use of aqueous  sa l ts  of dodeca-tungstoboric acid for 
nega t ive  c o n t r a s t  e x a m i n a t i o n  of p r o t e i n  molecules  has  
been  sugges ted  b y  R o w e  1; i t  was said to  be p re fe rab le  to  
p h o s p h o t u n g s t a t e  because  i t  caused  less molecu la r  ag- 
grega t ion .  I t h o u g h t  t h a t  t u n g s t o b o r a t e  m i g h t  also be  a 
good d i rec t  s ta in ,  t h a t  is, useful  for t he  e lec t ron  micro-  
scopic e x a m i n a t i o n  of u l t r a - t h i n  sect ions  of e m b e d d e d  
tissues.  Th i s  has  p roved  to be  so. 

T u n g s t o b o r i c  acid c rys ta l s  (Hopk in  a n d  Wil l iams)  are 
v e r y  soluble  b o t h  in w a t e r  an d  in alcohol.  F o r  s t a in ing  
t h e y  h a v e  been  used a t  10 % c o n c e n t r a t i o n  w/v  in e thanol .  
I n  t h i s  f o rm  t h e  i n t e n s i t y  of s t a in ing  seems of t h e  order  
o b t a i n e d  w i t h  2 %  u r a n y l  ace t a t e  in  m e t h a n o l ,  b u t  w i th  
the  a d v a n t a g e  t h a t  no  c o n t a m i n a t i n g  p rec ip i t a t e  is ob- 
t a i n e d  b y  exposure  to  t h e  a tmosphe re .  

I A. J. RowE, Proe. R. Soc. B 160, 437 (1964). 
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I n  aqueous  so lu t ion  the  s t a in  is s t r ong ly  acidic, b u t  in 
e t h a n o l  th i s  ac id i ty  is suppressed  so t h a t ,  a t  r oom t e m -  
pe ra tu re ,  i t  is some hour s  before  a copper  grid shows 
ev idence  of be ing  a t t a cked .  Var ious  ways  h a v e  been  t r i ed  
to c o u n t e r a c t  t h e  acidi ty ,  a n d  i t  seems a d e q u a t e  to  s t a n d  
the  e thano l i c  so lu t ion  over  solid sod ium b i ca rbona t e .  
U n f o r t u n a t e l y ,  neu t r a l i z ing  t h e  ac id i ty  also decreases  t he  
s t a in ing  in tens i ty ,  p a r t i c u l a r l y  w i t h  respec t  to  cyto-  
p la smic  mater ia l .  

T h e  s t a in  will n o t  m o r d e n t  s u b s e q u e n t  s t a in ing  w i t h  
lead sa l t s  ~ in  t h e  w ay  t h a t  u r a n i u m  does;  n o r  can  i t  equa l  
t h e  s t a in ing  i n t e n s i t y  of u r an ium- l ead ,  or lead s t a in ing  
a t  i ts  best .  Never the less ,  t r ia l s  h a v e  so fa r  shown  t h a t  i t  
is a c o n v e n i e n t  genera l  s ta in ,  g iv ing  clean, f ine ly - s t a ined  
resu l t s  w i t h  Araldi te- ,  Epikote - ,  an d  V e s t o p a l - e m b e d d e d  
t issues  such  as b lood  p la te le t s ,  h u m a n  skin, an d  pos te r io r  
p i t u i t a r y  gland.  

Zusarnrnen/assung. Die K o n t r a s t i e r u n g  yon  e l ek t ronen-  
mik roskop i sehen  G e w e b s s e h n i t t e n  m i t  e iner  10%igen  
a lkohol i schen  LOsung v o n  / )odeka tungs tobors~ iu re  wird  
beschr ieben .  Diese SSmre wi rd  y o n  der  a tmosphSMschen  
KohlensXure  n i c h t  beeinf luss t .  
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Section of posterior pituitary gland, osmium-fixed and embedded in 
Vestopal, stained 20 rain in 10% w/v tungstoboric acid in ethanol. 

• 45,000. 2 j .  M. FRASCA and V. R. PARKS, J. Cell Biol. 25, 157 (1965). 

P R O  E X P E R I M E N T I  S 

Elektronenoptische Untersuchungen des Haupt- 
s trom-Rauchkondensats  der Partikelphase des 

Cigaretten- und Cigarrenrauchs 

Ciga r r en rauch te i l chen  k a m e n  wohl  e r s tma l ig  d u r c h  
RUSKA1 zur  d i r e k t e n  e l ek t ronenop t i s chen  U n t e r s u c h u n g .  
HARRIS u n d  KAY 2 u n t e r s u c h t e n  ebenfal ls  n a t i v e n  T a b a k -  
r a u c h  e l ek t ronenop t i sch .  TRILLAT und  CUZlN 3 b e d a m p f -  
t en  n iede rgesch lagenen  T a b a k r a u e h  mi t  T i t a n  fiir besag te  
U n t e r s u c h u n g e n .  KAHLER u n d  LLOYD 4 p r / i z ip i t i e r t en  
C i g a r e t t e n r a u c h  e l ek t ro s t a t i s ch  d i rek t  au f  den  Trt igerf i lm 
u n d  b e d a m p f t e n  das  P r / i p a r a t  m i t  Chrom.  

Unte r sch ied l i che  I n t e r p r e t a t i o n e n  der  ak tue l l en  Ergeb-  
nisse expe r imen te l l e r  Tabak fo r schung ,  es w u r d e n  zur  Zei t  
ca. 500 ve r sch iedene  chemische  V e r b i n d u n g e n  im Ciga- 
r e t t e n r a u c h  nachgewiesen  5, l iessen es als auss i ch t s re i ch  
erscheinen,  s ieh we i t e rh in  des E l e k t r o n e n m i k r o s k o p s  fiir 
die T a b a k r a u c h - F o r s c h u n g  zu bedienen.  

Die oben  g e n a n n t e n  A u t o r e n  und  ande re  be fas s t en  s ich 
m i t  den  P a r t i k e l n  se lbs t  des n a t i v e n  T a b a k r a u c h - A e r o -  
sols, i h re r  Morphologie,  Te i l chengr6ssenve r t e i l ung  usw. 

E igene  U n t e r s u c h u n g e n  ergaben,  dass  sich der  T a b a k -  
r a u c h  in v ivo  j edoch  ftir e l ek t ronenop t i s che  F a h n d u n g  
n a e h  e inze lnen  B e s t a n d t e i l e n  der  P a r t i k e l p h a s e  n i c h t  eig- 
net .  Der  Teer  m a c h t  eine e l ek t ronenop t i s che  Fokus s i e ru n g  
unm6gl ich .  Auf den  Tr~igerfilm a u f g e b r a c h t e  und  im 
S o x h l e t v e r f a h r e n  m i t  So lven ten  gewaschene  R a u c h k o n -  
densa t e  erwiesen sich ebenfal ls  als ungeeignet .  Es  halt ,  aus  
e inem schonend  zu e r h a l t e n d e n  R a u c h k o n d e n s a t  ein welt-  

gehend  teerfreies,  ftir e l ek t ronenop t i s che  U n t e r s u c h u n g e n  
geeignetes  P r o d u k t  zu gewinnen.  N u r  die P a r t i k e l p h a s e  
des H a u p t s t r o m r a u e h e s  in teress ier te ,  gewisse Ante i le  der  
Gasphase  b l i eben  unber i i cks ich t ig t .  

I n  j eder  Versuchs re ihe  w u r d e n  n a c h e i n a n d e r  12 n i c h t  
kond i t i on i e r t e  aus  d e m  H a n d e l  bezogene  Cigare t ten ,  ohne  
u n d  m i t  Fi l ter ,  gleicher  Marke  6, bzw. 2 Cigar ren  v n a c h  den  
i n t e r n a t i o n a l  fes tge legten  N o r m e n  s u n t e r  L ich taussch lus s  
ab g e rau ch t .  Die Asche wurde  ca. 20 cm u n t e r h a l b  des 
R a u c h v o r g a n g s  au fge fangen  u n d  laufend  besei t ig t .  

Der  K o l b e n  e iner  50 -ml -Pravazsp r i t ze  wurde,  bei  Off- 
n u n g  eines auf  ih r  s i t z enden  3 -Weg eh ah n s  ins Freie,  ma-  
nuel l  n a c h  oben  geschoben.  Bei  0 f f n u n g  des 3 -Weg eh ah ns  
zur  u m g e a r b e i t e t e n  500-ml-Spr i tz f lasche  s ank  er, m i t  
e inem Gegengewich t  e n t s p r e c h e n d  aus ta r i e r t ,  i n n e r h a l b  
v o n  2 sec bis  zur  Marke  35 ml  der  Spri tze,  a r re t i e r t ,  ab, 
35 ml  des T a b a k r a u c h s  des v o n  einer  kon i schen  ~ Glas l ippe ,  
g e h M t e n e n  R a u c h g u t e s  d u t c h  e inen  s iebar t ig  e n d e n d e n  
G l a s t u b u s  asp i r ie rend  (Figur  1). 
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60verstolz-Cigaretten ohne und mit Filter, 12er Paekung. 
v Cigarre Schimmelpenninek, rolled by hand from natural leaves 

with especially chosen Habana, finest Corona, Gewieht ca. 8 g. 
s Beitr~ige z. Tabakforsch., Hamburg, H 8, S. 307, 1962. 


