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(spheroidal ,  ovoidal ,  p i r i fo rm e t c . . . )  a n d  cell size ( f rom 
530 ~m 3 to 56,000 ~zm3). 

I n  t he  gangl ia  t h e  Iarges t  cells are genera l ly  loca ted  in 
t he  pe r iphery ,  t h e  smal le r  in  a more  i n t e r n a l  l aye r ;  n e r v e  
f ibers  r u n  t h r o u g h  t he  cen te r  of t he  gangl ion.  The  smal l  
i n t e r n a l  cells h a v e  I or 2 nucleoli ,  where  t he  p e r i p h e r a l  
l a rges t  cells h a v e  a nuc leo la r  n u m b e r  r a n g i n g  f rom i to  20. 
I n  t h i s  l as t  case t h e  t o t a l  nuc leo la r  v o l u m e  var ies  g rea t ly  
and  t h e  nuc leo la r  v o l u m e  of a large cell can  be  less t h a n  
in a smal l  one;  i t  was  long  ago descr ibed  t h a t  t he  s t a t e  of 
f u n c t i o n a l  a c t i v i t y  is a f ac to r  of i m p o r t a n c e  in r egu la t i ng  
t h e  size of t he  nucleolus  in  n e u r o n s  ~, ~3. 

Some of t h e  nucleol i  are smal l  (less t h a n  I ~zm) b u t  
i or 2 nucleol i  are large  (4 # m  d iameter ) .  I n  To lu id ine  
b lue  or Feu lgen - l igh t  green  p r e p a r a t i o n ,  these  larger  
nucleol i  a p p e a r  l ike a r ing  (Figure  3) t h u s  sugges t ing  t h a t  
t h e  nucleolus  has  t he  shape  of a cup.  The  i n t e r n a l  a n d  
e x t e r n a l  surfaces  of t he  cup are  l ined  w i t h  Feu lgen  
mate r i a l ,  i.e. t h e  nucleotus  assoc ia ted  c h r o m a t i n .  

I n  t he  c o n c a v i t y  of t he  cup t h e r e  are one (Figures  
1 a n d  2) or more  (Figure  4) r e f r i n g e n t  bodies.  A qu i te  
s imi la r  m o r p h o l o g y  of t he  nucleolus  can  also be  c lear ly  
seen in  t h e  l iv ing  ceils (Figure  5). 

I n  t h e  Feu lgen  p r e p a r a t i o n s  t h e  c h r o m a t i n  e x t e r n a l l y  
assoc ia ted  w i t h  t he  nucleolus  is encircled,  a t  a d i s t ance  of 
1.5-2 ~m, b y  a r ing  of c h r o m a t i n  granules .  The  clear  
c i rcu la r  a rea  b e t w e e n  t h i s  r ing  a n d  t h e  c h r o m a t i n  ex t e rn -  
a l ly  assoc ia ted  w i t h  t h e  nucleolus  is crossed b y  t i n y  
h e t e r o c h r o m a t i c  f i l amen t s .  The  same  s t r u c t u r e  is p r e s en t  
in  t he  smal le r  more  i n t e r n a l  gang l ion  cells, b u t  t h e  
n u m b e r  of g ranu les  in t he  r ing  is scan ty .  

Discussion. The  p a t t e r n  of t h e  c h r o m a t i n  a r o u n d  t h e  
nucleolus  recal ls  the  D N A  b o d y  of t he  oocytes  of insects  ~-5, 
because  in th i s  case also t he  nucleolus  lies ins ide  t he  b o d y  
b u t  we shou ld  s t ress  t h a t :  1. t i n y  f i l amen t s  cross t h e  
clear  a rea  b e t w e e n  t he  c h r o m a t i n  e x t e r n a l l y  assoc ia ted  
w i t h  t h e  nucleolus  a n d  t he  D N A  b o d y  wh ich  could in- 

d ica te  t h a t  each  one of t h e  granules  of t h e  D N A  b o d y  
be longs  to  t h e  same  p a r t  of t h e  g e n o n e m a  b ea r i n g  t h e  
nucleolus  assoc ia ted  c h r o m a t i n ;  2. in  t h e  n e rv o u s  cells, 
i.e. in  h igh ly  special ized soma t i c  ceils, t h e  l a rges t  peri-  
p h e r a l  cells of t h e  gangl ion  h a v e  more  g ranu les  of chro-  
m a t i n  in  t h e  D N A  b o d y  t h a n  t h e  smal ler ,  more  i n t e r n a l  
ones;  t h u s  t h e  increase  in t h e  cell size is a c c o m p a n i e d  b y  
a n  increase  of t h e  D N A  body .  T h e n  t h e  b e h a v i o u r  of t h e  
D N A  b o d y  of t h e  n e rv o u s  cells of Biomphalaria is 
d i f fe ren t  f rom t h a t  of t h e  oogonia  where  t h e  D N A  b o d y  
a f t e r  be ing  syn thes i zed  in t h e  i n t e r p h a s e  is los t  in  t h e  
la te  d ip lo tene .  

I t  is possible  to  suppose  t h a t  in  t h e  oocytes  t h e  inf luence  
of t h e  c y t o p l a s m  on t h e  genome  t akes  a d i f fe ren t  p a t t e r n  
w i t h  t h e  b iochemica l  changes  a t  t h e  d ip lo tene  stage,  
whereas  t h e  c o n s t a n t  p a t t e r n  of t h e  nuc l eocy top la smic  
i n t e r r e l a t i o n s h i p s  in  t h e  d i f f e r en t i a t ed  cells induces  as a 
consequence  t h e  p e r m a n e n c e  of t h e  D N A  body .  T h e  
q u a n t i t a t i v e  increase  of a c t i v i t y  could a c c o u n t  for  t h e  
e n l a r g e m e n t  of t h e  D N A  b o d y :  t h e  p a r a n u c l e o l a r  irre- 
gu la r  h e t e r o c h r o m a t i c  s t ruc tu re ,  assoc ia ted  w i t h  t h e  Y 
c h r o m o s o m e  in m a m m a l i a n  neurons ,  enlarges  i ts  area  
a f t e r  s t i m u l a t i o n  a n d  in o t h e r  e x p e r i m e n t a l  cond i t ions  ~. 

I t  is t h e  goal  of f u r t h e r  e x p e r i m e n t s  to  see if t h e  D N A  
b o d y  is u n d e r  t h e  con t ro l  of endogenous  or exogenous  
fac tors  a n d  if t he re  is some t y p e  of co r re l a t ion  b e t w e e n  
t h e  D N A  b o d y  a n d  t h e  nucleolus  assoc ia ted  c h r o m a t i n  
for t h e  p r o d u c t i o n  of t h e  nuc leo la r  ma te r i a l .  

Rdsumd. D a n s  les cellules ne rveuses  de B. glabrata oil 
obse rve  u n  a n n e a u  de c h r o m a t i n e ,  <~DNA body>>, qu i  
en tou re  le nucl6ole;  en t re  le <~DNA b o d y ,  et  la c h r o m a t i n e  
a t t e n a n t e  A la pa ro i  ex t e rne  du  nucl6ole exis te  u n  a n n e a u  
c la i r  p a r c o u r u  p a r  de tr~s f ins f i l aments .  Le *DNA body,> 
des cellules ne rveuses  rapel le  u n e  f o r m a t i o n  similaire,  
mais  t r ans i to i r e ,  p r6sen te  dans  les oocytes  d ' a u t r e s  
Inve r t6br6s .  

F .  L O M B A R D O  14 

Laboratory o~ Morphology and 2Vforphogenesis, 
Department o/Biol. Animal, Universidade de Brasilia, 
Brasilia (D. F. Brasil), 18 May 7972. 

Fig. 5. A cup shaped nucleolus (n) in a living cervical ganglion cell. 
Phase contrast. UV Filter III. • 2,000. 
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I n t e r f e r o n  P r o d u c t i o n  b y  S e n d a i  V i r u s - T r e a t e d  H a m s t e r  and  M o n k e y  C e l l s  

B y  us ing  S V 4 0 - t r a n s f o r m e d  cells of C12TSV s a n d  R H a T  wh ich  m a y  i n h i b i t  or reduce  t h e  r e scuab i l i t y  of SV40 f rom 
l ines i, severa l  gene ra t i ons  of t u m o r s  p roduced  in S y r i a n  fused cell cul tures3,  4, a s t u d y  was  u n d e r t a k e n  to t e s t  t u -  
h a m s t e r s  were s tud ied  2. T u m o r  cells were t h e n  fused w i t h  mo r  a n d  n o n - t r a n s f o r m e d  cells for i n t e r f e ron  p roduc t ion .  
SV40-permiss ive  m o n k e y  cells to  s t u d y  t he  r e scuab i l i t y  of Experimental. C12TSV 5 a n d  R H a T  cells, t h e  SV40- 
SV40;  U V - l i g h t - i n a c t i v a t e d  Senda i  v i rus  (UV-SeV) was pe rmis s ive  m o n k e y  ceils (AGMK a n d  13SC), t h e  h a m s t e r  
used as fus ing  agent .  Since U V - S e V  m a y  induce  i n t e r f e ron  p r i m a r y  k i d n e y  (HK)  celt cul tures ,  a n d  t h e  P K - 1 5  
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(CCL22) pig k idney  ceils, were all grown as descr ibed 
previous ly  1. Detai ls  on the  p roduc t ion  of t u m o r  genera-  
t ions  and  the i r  cell cul tures  are given elsewhere 2.13ecause 
of its s implici ty ,  re l iabi l i ty  and  reproducib i l i ty  5, t he  
procedure  chosen for in te r fe ron  assay was t h a t  of inhibi-  
t ion  of vira l  cy topa th i c  effect  (CPE) of SELLERS and  
FITZPATRICK6; the  2 viruses used for th is  t e s t  were SV40 
(strain rescued f rom Rt IaT)  and  vesicular  s tomat i t i s  
(VSV, a s tock s t ra in  f rom th is  laboratory) .  

The U V-SeV - t r ea t ed  cell cul tures  and  the  d i f fe rent  
combina t ions  t e s t ed  for in te r fe ron  p roduc t ion  are given 
in the  Table.  C12TSV 5 and  R H a T  cul tures  used for these  
s tudies  were der ived f rom the  tumors  a t  t he  3 ra and  4 th 
in vivo passage levels, respect ively .  2 ident ical  cul tures  of 
each cell m ix tu r e  or cell t y p e  were p repared  and incuba ted  
at  37~ for 48 h w i thou t  changing the  m e d i u m  which  
conta ined  0.5% of hea t - i nac t iva t ed  r abb i t  ant i -SV40 
serum. Medium ha rves t ed  f rom these  cul tures  af ter  24 
and  48 h was t r ea t ed  as if i t  were in te r fe ron  -4, 5 and  appl ied 
to  cul tures of AGMK, BSC and  H K  cells. 20 h later,  these  
cul tures  were r insed  twice  wi th  Eagle ' s  m e d i u m  (MEM) 
and chal lenged wi th  V S V  or SV40. 

Observations. For  in te r fe ron  assay, AGMIK cells p roved  
to  be abou t  25% more  sensi t ive  t h a n  the  BSC cells to  t he  
in te r fe ron  p repa ra t ion  f rom the  same source (either 
A G M K  or 13SC). B o t h  cell cul tures (AGMK and  BSC) 
appeared  to show the  same sens i t iv i ty  to  SV40 and  VSV, 
and  b o t h  these  viruses appeared  to  be equal ly  sensi t ive  to  
the  interferon.  Also these  was no s ignif icant  difference in 
t he  sens i t iv i ty  to V S V  be tween  h a m s t e r  normal  and 
t u m o r  cells. 

As shown in t he  Table,  all f luids f rom cultures conta in-  
ing A G M K  or BSC cells t r e a t ed  wi th  UV-SeV showed 
virus inh ib i to ry  ac t iv i ty .  Culture fluids, f rom UV-SeV-  
t r ea ted  m o n k e y  cell cultures,  ha rves t ed  at  24 and  48 h, 
did no t  show any  s ignif icant  difference in in ter feron t i t e r  
wtten t e s t ed  on A G M K  ceils. Culture fluids f rom UV-SeV-  
tre~tted BSC cul tures  d id  exh ib i t  in te r fe ron  ac t iv i ty  which  
was abou t  25% less t h a n  t h a t  of A G M K  cul tures  under  
t he  same condit ions.  

The Table  also indica tes  t h a t  UV-SeV- t r ea t ed  C12TSV 5 
and R H a T  cultures did no t  p roduce  in te r fe ron  or, if 
produced,  i t  was no t  p resen t  in the  cul ture  fluid a t  a 
de tec tab le  concent ra t ion .  Ano the r  possible exp lana t ion  
migh t  be t h a t  t he  H K  ceils used in the  expe r imen t  did no t  
cons t i tu te  t he  bes t  sy s t em for t he  de tec t ion  of small  

amo u n t s  of interferon.  However ,  in te r fe ron  was de tec ted  
in h a m s t e r  k idney  cell cul tures  t r e a t ed  w i t h  UV-SeV.  
This  in te r fe ron  p ro t ec t ed  H K  ceils aga ins t  V S V  (Table). 
I t  did not,  however ,  p ro t ec t  A G M K  cells agains t  t he  same 
virus (VSV). T r e a t m e n t  of H K  cells w i th  an  und i lu ted  
in te r fe ron  p repa ra t ion  f rom A G M K  or 13 SC cul tures  did no t  
p ro t ec t  H K  ceils aga ins t  VSV infect ion;  in cont ras t ,  
A G M K  and  BSC cells t r e a t ed  wi th  th is  same  p repa ra t i on  
we p ro t ec t ed  aga ins t  V S V  or SV40 infect ion.  

Thus,  t he  species specifici ty,  s tab i l i ty  a t  p H  2.0, lack 
of tox ic i ty  and  the  lack of virus specif ic i ty  of the  ant i -  
viral  subs tance  p re sen t  in the  t e s t ed  media  ind ica ted  t h a t  
th is  subs tance  has t he  character is t ics  of in te r fe ron  ~. 

Discussion.  The absence  of de tec tab le  in te r fe ron  in 
h a m s t e r  t u m o r  cell cul tures  suggests  t h a t  t he  SV40-geno- 
me p resen t  in those  ceils migh t  in terfere  w i t h  t he  mechan-  
i sm responsib le  for in te r fe ron  synthesis .  I t  has  been  
sugges ted  t h a t  decreased in te r fe ron  p roduc t ion  is an 
early consequence  of infect ion by  oncogenic viruses,  and  
a p r o p e r t y  which  pers is ts  in m a n y  lines of t r a n s f o r m e d  
cells s I t  would be wor th  while to  see w h e t h e r  a correla t ion 
does or does no t  exis t  be tween  decreased in te r fe ron  pro-  
duc t ion  and  the  degree of oncogenic i ty  of a t r ans fo rmed  
cell popula t ion .  I t  is in te res t ing  to  no te  tha t ,  a l though  the  
above  h a m s t e r  t u m o r  cells do no t  p roduce  interferon,  t h e y  
are as sensi t ive to V S V  as t he  no rma l  (HK) cells. 

I n t e r f e ron  migh t  m a k e  more  diff icul t  the  rescue of virus  
f rom fused cul tures  poss ib ly  b y  2 mechan i sms  : f irst ,  b y  i ts  
p roduc t ion  and ant i -v i ra l  ac t ion in fused cells and,  second, 
by  its ac t ion  on the  n e x t  generat ion(s)  of non-fused  
permiss ive  ceils p resen t  in the  cul ture of Sendal  virus-  
t r e a t ed  cell mix ture .  The p resen t  s t u d y  suggests  t h a t  no 
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Interferon production by Sendal virus-treated hamster and monkey cells 

Cell types and combinations Sendal Virus Types of interferon detected Interferon titers b 

Hamster Monkey 

1 CI2TSV 5 + AGM K + 0 + 1 : 32 
2 CL~TSV 5 + BSC + 0 + 1 : 24 
3 RHaT -[- AGMK + 0 + 1:32 
4 RHaT + BSC + 0 + 1:24 
5 CI~TSV 5 + 0 0 0 
6 RHaT + 0 0 0 
7 AGMK + 0 + 1:64 
8 BSC + 0 q- 1:48 
9 HK + + 0 1:16 

10 Co-cultivated and other controls o 0 0 0 0 

4,000 hemagglutinating units of UV-SeV were (+) per 1 x l0 T cells 1. b The titers given here were obtained by graphical interpolation, and 
represent the final dilutions of the interferon preparations at which there would have been 50% protection of the cell sheets. " Cells were co- 
cultivated according to the combinations given in this Table in 1--4. Other controls referred to here represent cultures as indicated above in 
5-9, but without Sendal virus. 
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in te r fe ron  is p roduced  in U V - S e V - t r e a t e d  monkey  cell 
cul tures  af ter  24 h. Therefore ,  it  seems very  i m p o r t a n t  to  
r inse these  cul tures  24 h af ter  cell fusion to discard the  
in te r fe ron  p re sen t  in the  cul ture  fluid. Thus,  the  recovery  
of virus  f rom U V - S e V - t r e a t e d  cul tures  m a y  no t  be signif- 
i can t ly  affected,  because  i t  appears  tha t ,  in mos t  cases, 
the  cellular res is tance  to  t he  virus  declines wi th in  a 
re la t ive ly  shor t  per iod af ter  the  r emova l  of t he  in ter feron 
or its i n d u c e r t  The p resen t  s t u d y  also suggests  t h a t  in 
sys t ems  such as ours, t he  lack of de tec tab le  in te r fe ron  in 
t u m o r  cell cul tures  per fec t ly  agrees w i th  t he  successful 
rescue of SV40-genome f rom all these  cul tures  2. 

Finally,  f rom the  resul ts  descr ibed above  wi th  t he  virus-  
cell sys tems  used in t he  p re sen t  work, it  becomes  clear 
t h a t  no corre la t ion exis ts  be tween  the  abi l i ty  of a cul ture  
to produce  in te r fe ron  and  the  sens i t iv i ty  of its ceils to  t he  
virus  infect ion.  

Rdsumd. On pr4sente  une  4tude compar4e sur la pro- 
duc t ion  d ' in te r f4ron  pa r  les cellules non- t ransform4es  e t  
tumora les  de h a m s t e r  ainsi  que par  les cellules de singe, 
aprgs leur t r a i t e m e n t  par  le virus Sendal  inactiv4.  Les 

cellules tumora les  ne p rodu i sen t  pas l ' in ter f6ron sous 
Fact ion  du virus Senda l .  Les cellules non- t ransform4es  
cessent  de produi re  ou de lib6rer l ' interf6ron,  dans  leur 
milieu de culture,  en moins  de 24 h apr~s l ' en l~vement  du 
virus  Sendal  de ce milieu. 
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Ober das Vorkommen von Hiimagglutininen (Anti-H und Anti-B) beim Flussbarsch (Percafluviatilis) 
Die vor  a l lem im Gen i t a l appa ra t  mehre re r  Schnecken  

und  in den Eiern  ve rsch iedener  F ische  au fzuf indenden  
Agglut in ine  wurden  yon  PROKOP, UI-ILENBRUCK und  
K6HLER 1 als P ro t ek t i ne  zusammengefass t ,  weft sie eine 
immunbio log ische  Schu tz funk t ion  dieser  antik6rper~ihn- 
l ichen Verb indungen  fiir die Eier  a n g e n o m m e n  haben.  

Aus den weibl ichen Gonaden  des Barsches  Perca/luvi- 
stilts wurde  1967 ein H i m a g g l u t i n i n ,  An t i -H  (Titer gegen 
0 - E r y t h r o c y t e n  e twa  1:256) beschr ieben  2. So wel t  uns 
bekann t ,  wurden  nur  Gonaden  un te rsuch t .  W i t  sezier ten 
5 Barsche  (Anfang Apri l  gekauft ,  3 M~innchen und  2 Weib-  
chert, L~inge 18 bis 21 cm, alle h a t t e n  vollreife Gonaden) 
und  u n t e r s u c h t e n  die e inzelnen Bes tand te i l e  auf Agglu- 
t in inak t iv i t / i t  gegen mensch l iche  A 1, B und  O-Ery th ro -  
cy t en  (Methode nach3). Die Ergebnisse  s ind in der  Ta- 
belle wiedergegeben.  

U n e r w a r t e t  s t a rk  war  die Ant i -H-Akt iv i t i i t  der weib-  
l ichen Gonaden  - sic h/ ingt  s icht l ich yon  der  Jahresze i t  
und  dem Re i fezus tand  der  Gonaden  ab (die in ~ unter -  
such ten  Tiere wurden  Anfang  Februar ,  unsere  Anfang  
Apri lgefangen).  Das Ausble iben einer Reak t ion  bet den 

Vorkommen yon H~imagglutininen bet Perce/luvielilis 

Untersuchte Bestandteile Agglutininaktivit/it 

Gonaden: weiblieh sehr stark Anti-H (Titer gegeu 0-Ery- 
throcyten 1:16000 bis 32000, B-Ery- 
throeyten 1:2000 und A1-Erythroey- 
ten 1:16 bis 32) 

m~nnlieh keine 

Laterale K6rperwandung keine 

Blut deutlich Anti-B (Titer gegen B-Ery- 
throeyten 1:4 bis 32) 

Eingeweidetrakt 
Niere iiberwiegend sehwach Anti-B 
Kopfniere 

m~Lnnlichen Gonaden  en t sp r i ch t  den Befunden  bet  Forel-  
len A. Das Ant i -B  aus dem Blu t  s t eh t  offensicht l ich in 
ke inem Z u s a m m e n h a n g  mi t  dem A n t i -H  aus der  weib- 
l ichen Gonade  - es h an d e l t  sich hier  s icherl ich um zwei 
verschiedene Sys teme.  

Die an H a n d  der  Gonaden  gewonnenen  Ergebnisse  
sprechen  zwar far  die berei ts  a n g e n o m m e n e  Eischutz-  
funk t ion  des A n t i -H  aus der  weibl ichen Gonade  1 - be- 
wiesen ist  sic d a m i t  aber  noch nicht .  Alle in Schnecken zu 
f indenden  Agglut in ine  s ind z.B. s icher n ich t  n u t  als 
E ischutzs tof fe  anzusehen  3. Fal ls  diese H~imagglutinine 
i iberhaupt  eine biologische Bedeu tung  ftir die Tiere ha-  
ben (Agglutininaktivit /~t  ~ rein zuf/illig ~> ?), k6nn te  sie s u c h  
auf  e inem anderen  Gebiet  liegen. Vor  ku rzem wurde  dis- 
kut ier t ,  ob es sich bet dem Agglut in in  aus der  Weinberg-  
schnecke  Helix pomatia nich t  s u c h  um einen Teit eines 
<~ T r a n s p o r t m e c h a n i s m u s ,  hande ln  k6nn te  5. 

Summary. Perches  (Perca/luviatilis) were dissected and 
the  pa r t s  t e s t ed  for agglut inin  ac t iv i ty .  Only in the  female 
gonads  a ve ry  s t rong  an t i -H  could be found.  I t s  s t r eng th  
is cer ta in ly  sub jec ted  to  seasonal  var ia t ions .  An t i -B  was 
found  in the  blood. There  is obvious ly  no connec t ion  
be tween  the  an t i -H  in the  female  gonads  and  the  an t i -B  
out  of the  blood. 
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