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t r i s chen  C h a r a k t e r i s t i k a  bei e l ek t rophys io log i schen  Ab-  
le i tungen .  

Bei  Re izung  yon  Sinneszel len  des Typs  A 3  m i t  d e m  
konze l l t r i e r t en  Absch reckungs s to f f  D E E T  (N, N-Die thy l -  
m - t o l u a m i d )  wurde  eine sehr  s t a rke  Impu l s f r equenz -  
s t e ige rung  b e o b a c h t e t .  Dagegen  ze ig ten  Sinneszel len  des 
Typs  A 4  ke ine  Bee in f lussung  ih re r  Spontanakt iv i t~Lt  be i  
Re i zung  m i t  D E E T .  Sie w u r d e n  abe r  y o n  e iner  a t t r a k t i v  
w i r k e n d e n  m e n s c h l i c h e n  Schwei s s f r ak t ion  6 erregt .  Diese 
S u b s t a n z  wa r  bei  den  Zellen des T y p s  A 3 wi rkungs los  ~, s. 

Summary. A new t y p e  of th in -wal led ,  ha i r - l ike  se tae  
was found  on  t h e  a n t e n n a e  of t he  female  mosqu i to .  The  
l e n g t h  of t h e  3 d i f fe ren t  types ,  a l r eady  descr ibed  in t he  
l i t e ra tu re ,  is c o m p a r e d  w i t h  t he  a u t h o r ' s  own  measure -  
men t s .  Th i s  new t y p e  differs  no t  on ly  in l e n g t h  b u t  in  
e lec t rophys io logica l  responses.  
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Suscept ib i l i t y  of  Var ious  S t r a i n s  of  C h i c k e n  to  the  O n c o g e n i c i t y  of  Yaba Virus  

I n  a p rev ious  p a p e r  1 we r e p o r t e d  t h a t  Yaba virus ,  a n  
oncogenic  pox  v i rus  of p r i m a t e s  2 p roduces  t u m o r s  on  t he  
chor ioa l l an to ic  m e m b r a n e  of 10- to  11-day-old e m b r y o n -  
a t ed  h e n  eggs. R e c e n t l y  ou r  v i rus  l abora to r i e s  h a v e  been  
m o v e d  to  t he  Spr ingvi l le  c a m p u s  of t he  I n s t i t u t e .  W e  
were su rpr i sed  to  f ind  t h a t  in  t he  new loca t ion  we are  
u n a b l e  to  r e p e a t  our  p rev ious  expe r imen t s .  P r e v i o u s l y  
we h a v e  p u r c h a s e d  e m b r y o n a t e d  eggs f rom t he  D e K a l b  
144 L e g h o r n  s t r a i n  of t he  Glor  Co., Ho l l and ,  N e w Y o r k  (B) 
a n d  more  r ecen t l y  f rom t he  H a n d  N (Nick) L e g h o r n  
s t r a i n  of t h e  W e i d n e r  Co., Eden ,  N e w Y o r k  (S). Poss ib le  
seasona l  d i f ferences  were  also considered.  

Methods and results. I n  o rder  to  s t u d y  t h i s  p rob lem,  
in  2 expe r imen t s ,  10-day-old (B) a n d  (S) eggs were  
i nocu la t ed  s i m u l t a n e o u s l y  w i t h  Yaba vi rus  a n d  t u m o r s  
h a r v e s t e d  a f t e r  5 more  days  of i ncuba t i on ,  as p rev ious ly  
descr ibed  1. The  resu l t s  (shown in Tab le  I) r evea led  90 
to  95% t akes  in  t h e  (B) eggs a n d  6 %  t akes  in  t h e  (S) 
eggs, regard less  of w h e t h e r  t he  e x p e r i m e n t  was  per-  
fo rmed  in  sp r ing  or fall. F igure  1 dep ic t s  t yp i ca l  t u m o r s  
of t h e  chor ioa l lan to ic  m e m b r a n e s ,  t h e y  r a n g e d  in dia-  
m e t e r  f rom 0.5-1.0 cm. 

I n  o rder  to  s t u d y  t h e  m e c h a n i s m  of suscep t ib i l i t y  a n d  
res i s t ance  to  Yaba v i rus  of t he  2 s t r a in s  of ch i cken  we 
h a v e  inocu la ted  4-day-o ld  eggs in to  t h e  a l l an to ic  c a v i t y  
w i t h  0.2-0.5 ml  of a l l an to ic  f luid f rom t he  o t h e r  s t ra in .  

A t  t h e  age of 10 days,  t he  chor ioa l l an to ic  m e m b r a n e s  
were  i nocu la t ed  w i t h  0.3 ml  of a 10% Yaba t u m o r  h o m o -  
g e n a t e  o b t a i n e d  f rom in fec ted  s t u m p t a i l  m o n k e y s  1, 2. On 
t he  s i x t h  day  a f t e r  i nocu la t ion  t h e  chor ioa l l an to ic  m e m -  
b r a n e s  of t he  v i ab l e  eggs were h a r v e s t e d  a n d  t h e  presence  
of macroscopic  t u m o r s  de t e rmined .  Cont ro l  g roups  were  
inocu la t ed  w i t h  v i rus  b u t  no t  w i t h  a l l an to ie  fluid.  T a b l e  I I  

Table I 

No. with tumors/No, inoculated 
Season (B) eggs (S) eggs 

Fall 46/51 (90%) 3/54 (6%) 
Spring 38/40 (95%) 2/35 (6%) 

Total 84/91 (92%) 5/89 (6%) 
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Fig. 1. Yaba virus induced tumors on the 
chorioallantoic membranes of embryonated 
hen eggs inoculated at  10 days of age and 
harvested after 5 days of additionalincubation. 

Fig. 2. Chicken fibroblast culture. 

Fig. 3. Chicken fibroblast culture 7 days after 
inoculation with Yaba virus. 
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s u m m a r i z e s  t h e  results .  I n  (S) eggs, in  wh ich  no  t u m o r  
t akes  were  observed ,  i nocu la t i on  of (B) a l lan to ic  f luid 
resu l ted  ill 30% takes .  B y  c o n t r a s t  (B) eggs, in w h i c h  
t u m o r  t akes  were 83%,  inocu la t ion  of (S) a l lan to ic  f luid 
r educed  t he  t a k e  to  58%. Mor t a l i t y  f rom a l l an to ic  fluid 
inocu la t ion  a lone  was  10% in t he  (B} i n t o  (S) series a n d  
23% in  t h e  (S) in to  (B) series. I t  appea r s  t h a t  a l lan to ic  
f luid can  t r a n s f e r  some suscep t ib i l i t y  a n d  also some 
res i s t ance  to Yaba virus .  (S) a l lan to ic  f luid seems to  be  
more  toxic  to  (B) e m b r y o s  t h a n  (B) a l l an to ic  f luid to  
(S) embryos .  

I n  o rder  to  f u r t h e r  s t u d y  th i s  p h e n o m e n o n  we inves-  
t i ga t ed  t he  effect  of Yaba vi rus  on  p r i m a r y  f ib rob las t  
cul tures ,  f r om 10-day-old ch icken  e m b r y o s  of b o t h  s t ra ins .  
To e s t ab l i sh  t h e  f i b r o b i a s t  cu l tu res  modi f i ed  P a r k e r  199 
m e d i u m  was  used ~ w i t h  20% t r y p t o s e  p h o s p h a t e  b r o t h  
and  20% calf  serum.  Af te r  2 or  3 days  g r o w t h  Yaba vi rus  
was added,  t h e  m e d i u m  changed  to  50% Eag le ' s  basa l  
m e d m m  4, 50% b o v i n e  a m n i o t i c  f luid and  0.2 ml  cell- 
free f i l t r a tes  f rom 10% suspens ions  of chor ioa l lan to ic  
m e m b r a n e  g rown  t u m o r s  or u n i n o c u l a t e d  cho r i oa l l l n to i c  
m e m b r a n e s  of (B) eggs. W i t h i n  one week  a f t e r  v i rus  
i nocu la t i on  t h e  u n i f o r m  layer  of f ib rob las t s  (Figure  2) 
c h a n g e d  in to  a n u m b e r  of foei w i t h  increased  ceil dens i t y  
a n d  a reas  l ack ing  cells in be tween .  T h e  foci were  ~nter- 
c o n n e c t e d  w i t h  mul t ip le  ' p seudopod ia '  b e t w een  which  
r o u n d  e m p t y  spaces  a p p e a r e d  (Figure  3). Careful  exami -  
n a t i o n  fai led to  r evea l  signs of c y t o p a t h o g e n i c i t y .  The  
cells a p p e a r e d  to h a v e  c o n c e n t r a t e d  in to  t h e  foci r a t h e r  
t h a n  died  off in  be tween .  A nonspeci f ic  c o n t r a c t i o n  of 
cell shee ts  m a y  occur  in  conges ted  cul tures .  Th i s  was, 
however ,  n o t  t h e  case in these  expe r imen t s .  T h e  pheno-  
m e n o n  was n o t  obse rved  in u n i n o c u l a t e d  cul tures .  As 
s u m m a r i z e d  in  T a b l e  I i I ,  loci occur red  in  all v i rus  ino- 
cu la ted  cu l tu res  regardless  of t h e  or igin of t h e  I ibro-  
blas ts .  NO loci  were seen in t h e  c o n t r o l  cul tures .  

I n  a second series of e x p e r i m e n t s  0.2 ml  s u p e r n a t a n t  
f luid f rom a (B) f i b rob l a s t  cu l tu re  (second t r a n s f e r  genera-  
t ion)  was  used to  inocu la te  p r i m a r y  f ib rob las t s  of (t3) 
a n d  (S) origin.  On ly  in t h e  (B) cu l tu res  d id  loci  develop.  
I t  appea r s  t h a t  suscep t ib i l i ty  to  Yaba vi rus  var ies  w i t h  
t he  s t r a i n  of t he  e m b r y o  f rom wh ich  cell cu l tu res  or iginate .  
However ,  f i l t r a t e s  of (B) g rown t u m o r s  can  t r a n s m i t  
suscep t ib i l i t y  to  (S) cu l tu res  s imi l a r  to  t h e  t r a n s m i s s i o n  
b y  a l l an to ic  fluid.  I n  t he  second t r a n s f e r  gene ra t i on  t h e  
suscep t ib i l i t y - induc ing  a g e n t  m a y  be  d i lu ted  ou t  (or 
fai led to  nml t ip ty ,  or d id  no t  m u l t i p l y  a t  a suff ic ient  rate) .  

W h e n  s u p e r a n t a n t  f luids f rom (B) cu l tu res  w i t h  loci  
were f u r t h e r  subcu l tu red ,  foci c o n t i n u e d  to  a p p e a r  
p r o b a b l y  i n d i c a t i n g  t h e  c o n t i n u e d  presence  of t he  focus- 
i n d u c i n g  a g e n t  w i t h o u t  r e su l t ing  in s ign i f ican t  cyto-  
pa thogen i c i t y .  W h e n  s u p e r n a t a n t  f luids f rom (S) cu l tu res  
were subcuI tu red ,  no  loci appea red .  I n c u b a t i o n  of Yaba 
vi rus  suspens ions  w i t h  anti-Yaba i m m u n e s e r u m  f rom 
m o n k e y s  1 p r e v e n t e d  b o t h  focus f o r m a t i o n  in (B) f ibro-  
b l a s t  cu l tu res  a n d  t u m o r  f o r m a t i o n  in (B) eggs. 

Discussion. Res i s t ance  to Yaba vi rus  in ce r t a in  s t r a ins  
of ch icken  e m b r y o s  m a y  be  based  on  t h e  p resence  of 
(a) v i ruses  wh ich  induce  t he  p r o d u c t i o n  of i n t e r f e rons  
or in te r fe ron- l ike  subs t ances  a n d  (b) v i ruses  wh ich  d i rec t ly  
in te r fe re  w i t h  Yaba virus .  For  example ,  in  ch icken  cells 
t he  g r o w t h  of _Rous sarcoma vi rus  m a y  be  i n h i b i t e d  b y  
in fec t ion  w i t h  v i ruses  of t he  a v i a n  leukosis  comp lex  
w i t h o u t  p r o d u c t i o n  of in te r fe ron .  I n  th i s  i n s t ance  in te r -  
te rence  seems to  be  based  on  p r o d u c t i o n  of v i r a l  coa t  
p ro t e in  wh ich  p r e v e n t s  in fec t ion  b y  v i ruses  w i t h  s imi la r  
coats  p r o b a b l y  b y  in te r fe r ing  w i t h  p e n e t r a t i o n  5. Res is t -  
ance  induc ing  v i ruses  m a y  be  respons ib le  for  t he  higl l  
m o r t a l i t y  of suscep t ib le  e m b r y o s  w h e n  a l l an to ic  f luid 
f rom re s i s t an t  eggs is inocu la ted .  

Suscep t ib i l i ty  to  Yaba virus,  on  t he  o t h e r  hand ,  m a y  
requi re  t he  presence  of he lper  v i ruses  s imi la r  to  Rous 
sarcoma vi rus  6. A complex  i n t e r r e l a t i o n s h i p  b e t w e e n  
these  fac tors  m a y  exp la in  w h y  a l lan to ic  f luid m a y  t r ans -  
m i t  b o t h  suscep t ib i l i ty  a n d  res i s t ance  f rom a n d  in to  dif- 
f e r en t  s t r a in s  of e m b r y o n a t e d  eggs. Th i s  m a y  b e  t he  
reason  w h y  f i l t ra tes  f rom egg grown t u m o r s  c an  t r a n s m i t  
no t  on ly  t he  v i rus  b u t  also suscep t ib i l i ty  to  it. These  
e x p e r i m e n t s  emphas ize  t he  complex  re l a t ionsh ip  b e t w e e n  
oncogenic  viruses,  hos t  fac tors  a n d  oncogen ic i ty  7, s. 

Table II 

Origin 
of eggs 

Origin of Mortality of embryos Tumor 
allantoic fluid w/o virusinoculation incidence 
inoculated w. virus 
into eggs 

(s) - 0/6 0/6 (0%) 
(s) (B) 6/62 (10%) 17/56 (30%) 
(B) - 0/6 5/6 (83%) 
(B) (S) 14159 (23%) 26/45 (58%) 

Table III 

Source of eggs (B) (S) 

Passage of virus 1st 2rid 3_st 2nd 
Occurrence of Ioci 16116 6/6 8/8 0/4 
Occurrence of toci 0/7 0/2 014 012 
of uninoculated cultures 

Rdsumd. Le v i rus  Yaba, pox  v i rus  oncogSne p o u r  les 
p r ima tes ,  a p r o d u i t  des m i c r o t u m e u r s  sur  la  m e m b r a n e  
chor ioa l l an to ique  des e m b r y o n s  de pou le t  de que lques  
var i6 t6s  et  de di f f6rents  ages. La  sensibi l i t6  a pu  ~tre 
t ransf6r6e  d ' u n e  var i6 t6  ~ l ' a u t r e  p a r  t ' i n o c u l a t i o n  d e  
l iquide  a l lan to ique .  
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