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h y p o t r o p h y  of t he  k i d n e y s  to 1/3, spleen reduced  to 1]2; 
hear t ,  lungs, bra in ,  p i t u i t a r y  g l and  no rma l :  

(b) Low toxic doses (LD 50 and  lower) w i t h  decreas ing  
doses these  effects d i s appea r  gradual ly .  Be low 20% of t he  
L D  50 gross a l t e r a t i ons  are no longer  de tec tab le .  

(c) Subtoxic  doses. W i t h  sti l l  lower doses (10 to  5% of 
t he  L D  50, i .v. or i.p.) new effects a p p e a r  a b o u t  6 days  
a f t e r  app l i ca t i on  in form of s t a r t l i ng  reac t ions  of t he  im- 
m u n e  a p p a r a t u s :  200 necropsies  revea led  w i t h o u t  excep-  
t i on :  (1) increase  in spleen size f rom n o r m a l l y  85 • 5 m g  
up to  va lues  b e t w e e n  120 a n d  190 rag;  (2) increase  in 
t h y m u s  size f rom n o r m a l l y  22 =t= 3 m g  up  to  va lues  be-  
t w e e n  30 a n d  60 mg. His to logica l  a n d  cyto logica l  observa-  
t ions  show a s ign i f ican t  hype r p l a s i a  of t h e  t h y m o c y t e s .  
As far  as we know, a d rug  effect  of t h i s  t y p e  ha s  n e v e r  
been  observed .  

"When c o m p a r e d  w i t h  t h e  controls ,  t h e  t r e a t e d  a n i m a l s  
a p p e a r  more  vi ta l .  The  tes tes  are  s t r i k ing ly  t i g h t  and  en- 
larged and  t he  genera l  cond i t ion  is excel lent .  

(d) 'Therapeut ic '  doses. Doses of 10% of t he  LD 50 
were used the re fore  as ' t h e r a p e u t i c '  doses aga ins t  im-  
p l a n t e d  tumours ,  and  appl ied  i.p. once da i ly  on  6 subse-  
q u e n t  days.  

Turnout  inhibi t ion.  120 male  mice of 20 g were  d iv ided  
in to  4 groups  of 10, r espec t ive ly  20 an i m a l s  each, for 2 
s u b s e q u e n t  test-series.  The  t y p e  of t r e a t m e n t  a n d  t he  
co r re spond ing  resu l t s  inc lud ing  d a t a  f rom nec ropsy  are 
seen in Tab le  I I .  

Our  f ind ings  show t h a t  Viscum album pro te ins  exe r t  
a n  i n h i b i t o r y  effect  on  t r a n s p l a n t e d  t u m o u r  ceils. Pro-  
phy iac t i c  in jec t ions  pr ior  to  t r a n s p l a n t a t i o n  of t he  tu-  
rnouts  are the  mos t  efficient.  I n  th i s  case t he  t u m o u r  cells 
e i t he r  grow only  up  to 1 - 1 0 %  of the  we igh t  of t he  con t ro l  
t u rnou t s  or t h e y  are even  en t i re ly  re jected.  W i t h o u t  th i s  
p r e t r e a t m e n t  an  ave rage  of a b o u t  50% g r o w t h  i n h i b i t i o n  
can  be  o b t a i n e d  (as also descr ibed earl ier  1,4). 

S imi lar  effects were not iced  w i t h  the  v i scum press  
ju ice  p r e p a r a t i o n  Iscador |  W i t h  our  p ro te ins  we obvi -  
ously h a v e  the  effect ive c o m p o n e n t s  of those  p r e p a r a t i o n s  
in our  hand .  

The  d a t a  p re sen ted  raise severa l  ques t ions  as to  t he  
m e c h a n i s m  of the  t m n o u r  i n h i b i t i o n  a n d  c o n c o m i t a n t  
t h y m u s  g r o w t h  observed .  Is t he  p r ophy l ac t i c  effect  

aga ins t  t u m o u r  g r o w t h  of these  basic  Viscum pro t e in s  in  
' t h e r a p e u t i c '  doses c o n n e c t e d  w i t h  t h e  obse rved  s t imu la -  
t i on  of t h e  t h y m u s  a n d  t h e  s t r o n g  i m m u n o g e n i c  effect  ? 
F u r t h e r m o r e ,  if a n d  how are  t h e  r epo r t ed  p h e n o m e n a  
assoc ia ted  w i t h  t h e  specific effects  of t h e  Viscum album 
pro te ins  on  R N A  a n d  iDNA synthes is ,  as r e p o r t e d  else- 
where  ~, 6 ? 

I n  v iew of t he  s ignif icance of t he  t h y m u s  for cell- 
m e d i a t e d  i m m u n i t y ,  t h e  t h y m u s  s t i m u l a t i o n  m a y  be  
more  t h a n  a mere  coincidence.  I n t e r d e p e n d e n c e s  of t h i s  
k ind,  l ike regress ion  of t h y m u s  w i t h  t u m o u r  g r o w t h  n ,  en-  
larged t h y m u s  in t u m o u r  r e s i s t a n t  an ima l s  12 as well  as 
increase  ill t u m o u r - s u s c e p t i b i l i t y  of h a m s t e r s  13 or  r a t s  14 
a f t e r  n e o n a t a l  t h y m e c t o m y  h a v e  been  descr ibed.  W e  
should  also l ike to  d r a w  a t t e n t i o n  to t he  poss ib i l i ty  of 
t u m o u r  p r o p h y l a x i s  and  t h e r a p y  b y  immuno log i ca l  
m e t h o d s  as h a s  b e e n  suggested,  e.g. b y  BAUER 15, a n d  
discussed b y  SORKIN 16. 

Zusammenfassung .  Die cance ros t a t i s chen  V i s c u m - P r o -  
t e ine  induz ie ren  im T i e r v e r s u c h  m i t  ge r ings ten  Dosen  
eine P ro l i f e ra t ion  des T h y m u s  u n d  v e r h i n d e r n  p r o p h y l a k -  
t i sch  das  A n g e h e n  y o n  T u m o r e n .  H 6 h e r e  Dosen  zer- 
s tg ren  dagegen  den  ] m m u n a p p a r a t  d u r c h  ~ b e r b e a n -  
s p r u c h u n g  u n d  die T u m o r h e m m u n g  b le ib t  aus.  

J.  •IENHAUS, M. STOLL 
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Arbei tsgruppe [i~r Krebs/orschung als Gastgruppe am 
M a x - P l a n c k - I n s t i t u t  fCir Eiweiss-  und  Leder/orschung, 
D-8 ]Vliinchen 75 (Germany), 4 December 7969. 
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A d r e n e r g i c  I n n e r v a t i o n  of the  D u c t u s  A r t e r i o s u s  

Severa l  fac tors  h a v e  been  imp l i ca t ed  in closure of t h e  
d u c t u s  a r t e r iosus  a t  b i r t h :  s ens i t i v i ty  of t h e  d u c t u s  to  
oxygen  and  vasoac t ive  agents ,  h e m o d y n a m i c  changes  in 
sys temic  and  p u l m o n a r y  c i rcula t ions ,  and  d i rec t  i nne rva -  
t ion  1. Since t he  role of neura l  con t ro l  is especial ly  un-  
cer ta in ,  i t  appea red  wor thwh i l e  to  inves t iga te ,  as a new 
approach ,  t he  ex is tence  and  e x t e n t  of adrenerg ic  i nne rva -  
t ion  in t h e  wal l  of t he  duc tus .  

N e a r - t e r m  fe ta l  l a m b s  were del ivered b y  caesa r i an  sec t ion  
w i t h  t he  p l a c e n t a l  c i rcu la t ion  in tac t .  B r e a t h i n g  of the  
fe tus  was p r e v e n t e d  b y  p lac ing  a r u b b e r  m e m b r a n e  over  
i ts  head.  The  ches t  was  opened  and  t he  d u c t u s  was dissected 
carefully.  I m m e d i a t e l y  a f te r  t he  umbi l i ca l  cord was t ied,  
t he  d u c t u s  a n d  a d j a c e n t  po r t i ons  of t h e  p u l m o n a r y  
t r u n k  and  aor t i c  a rch  were r emoved .  Spec imens  were 
p r e p a r e d  b y  FALCK'S f luorescence h i s t ochemica l  m e t h o d  2. 

Af te r  t r e a t m e n t  w i t h  f o r m a l d e h y d e  gas, adrenerg ic  
ne rve  f ibers  in  t he  wal l  of t he  freeze-dried d u c t u s  exhi-  

of  the  Fe ta l  L a m b  

b i t e d  s t rong  specific f luorescence  a n d  cha rac t e r i s t i c  
var icos i t ies  a t  t h e i r  t e rmina l s .  Nonspeci f ic  au tof luores-  
cence was weak  and  sparse  c o m p a r e d  w i t h  t h a t  of elas- 
t ic  vessels such  as t h e  a d u l t  aor ta .  

I n  a d d i t i o n  to specific f luorescence in t he  p e r i v a s c u l a r  
p lexus  a r o u n d  t he  v a s a  v a s o r u m  of t h e  duc tus ,  n e r v e  
f ibers  w i t h  specific f luorescence were seen in t he  a d v e n t i t i a  
and,  in  large  n u m b e r ,  in  t he  ou t e r  t h i r d  to  ou t e r  ha l f  of 
t he  m e d i a  (Figure).  Specific f luorescence was n o t  seen in 
t he  i nne r  po r t i on  of t he  media .  No apprec iab le  d i f ference  
in t he  dens i t y  of specific f luorescent  f ibers  was  n o t e d  

1 G. S. DAWES, Foetcd and Neonatal Physiology; A Comparative 
Study o] the Changes at Birth (Year Book Medical Publishers Inc., 
Chicago 1968), p. 164. 

2 B. FALCK and C. OWMAN, Acta univ. Lund. 2, 7 (1966). 
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along the  ent i re  l eng th  of t he  ductus.  However ,  chemical  
assay of ca techolamines  and  up take  of 3H-norepinephr ine  
b y  the  t issue suggested a nonun i fo rm dis t r ibu t ion  of 
adrenergic  nerves  a. 

Al though  the  q u a n t i t y  of smoo th  muscle in re la t ion 
to  the  suppor t ing  e lements  varies among  vessels f rom 
dif ferent  locations,  t i le muscu la r  vessels of med ium size 
general ly have  specific f luorescent  f ibers in t he  media  
while elastic vessels have  none  in the  same area 4. The  

duc tus  thus  shares  wi th  o ther  muscular  vessels the  fea ture  
of numerous  f luorescent  f ibers associated wi th  the  media.  

Using the  Cajal technique,  IDoYD 5 described a sensory  
innerva t ion  in the  r ab b i t  duc tus  similar  to t h a t  found in 
the  carot id  s inus and aort ic  arch. In  addit ion,  he found  
fine fibers t e r m i n a t i n g  in the  muscu la tu re  of the  duc tus  
which he p re sumed  to be ef ferent  bu t  whose na tu re  and  
origin were unclear.  I~ENNEDYS also observed fine 
mye l ina ted  fibers in t he  duc tus  and  suggested t h a t  the  
muscle fibers are i nne rva t ed ;  but ,  the  small  n u m b e r  of 
f ibers observed  does no t  seem to jus t i fy  th is  conclusion. 
He  pos tu la t ed  t h a t  since closure of the  ductus  followed 
inf la t ion of t he  lungs, a reflex m i g h t  be involved.  Sub- 
sequent ly ,  KENNEDY "/ a t t e m p t e d  denerva t ion  of the  
duc tus  and s t ressed the  impor t ance  of oxygen t ens ion  as a 
ma jor  d e t e r m i n a n t  of closure. 

Thus, the  neural  con t r ibu t ion  to duc tus  closure re- 
mains  obscure.  However ,  the  p resen t  demons t r a t i on  of 
adrenergic  inne rva t ion  associated wi th  the  well deve- 
loped muscu la tu re  suggests  t h a t  neural  control  m a y  be a 
factor  in the  in i t ia t ion and /o r  ma in t enance  of con t rac t ion  
of the  duc tus  8-10. 

Zusammenfassung. Nachweis  adrenergischer  Nerven-  
fasern in der  Media des Ductus  ar ter iosus yon Schaff6 ten  
mi t  Fa lck ' sche r  h i s tochemischer  F luoreszenzmethode .  
Z u s ammen  nl i t  der  gut  en twicke l ten  Muskula tur  m a c h t  
dies wahrscheinl ich,  dass  NerveD am Kon t rak t ions -  
geschehen des Ductus  ar ter iosus te i lnehmen.  

M. IKEDA 
Department o[ Physiology, 
School o/Medicine, University o/Cali/ornia, 
Los Angeles (Cali/ornia 90024, USA), 12 November 1969. 

Cross-section of the ductus arteriosus of the fetal lamb. A large 
number of nerve fibers with intense specific fluorescence are seen 
around vasa vasorum in the adventitia (top) and among the auto- 
fluorescent elastic fibers and the nonfluorescent smooth muscle cells 
of the media (bottom). Fluorescence microphotograph. • 315. 
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4 K. MOHRI, Arch. Jap.  Chir. 38, 236 (1969). 
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8 Recently,  Dr. D. SILVA, UCLA School of Dent is t ry ,  has  observed 

nerve  fibers in  the outer  t h i rd  of the media  in electron nfierographs 
of the duc tus  of the lamb.  
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10 After  this  paper  was s u b m i t t e d  for publ ica t ion ,  a report  appeared  
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R o s e t t e  F o r m a t i o n  in White  B l o o d  Cell Cu l tures  f r o m  Pat i en t s  w i t h  Acute  M y e l o b l a s t i c  L e u k e m i a  

Rose t t e - fo rma t ion  of ceils in v i t ro  is a wel l -known 
immunologica l  p h e n o m e n o n  observed under  var ious  ex- 
pe r imen ta l  condi t ions  1-8. In  cul tures  of h u m a n  leuko- 
cytes,  for example ,  typ ica l  rose t tes  develop af ter  addi t ion  
of red blood ceils which  have  been coated  wi th  immu n o -  
globulin G. I t  was a s sumed  t h a t  t he  mononuc lear  cells 
(macrophages ,  monocytes ,  large lymphocytes )  pa r t i c ipa t -  
ing in the  fo rma t ion  of these  roset tes ,  car ry  specific sur- 
face receptors  for immunoglobu l in  G which,  in vivo, m a y  

be involved in the  apprehens ion  and  des t ruc t ion  of ant i -  
body-coa ted  red  blood cells or par t ic les  4. 

1 S. V. BOYDEN, Immuno logy  7, 474 (1964). 
A. BERKEN and  B. BENACERRAF, J.  exp. Med. 723, 119 (1966). 

3 U. STORB and R. S. WEISER, J. Reticuloendothelial Soc. 4, 51 
(1967). 

4 A. F. LOBUGLIO, R. S. COTRAN and J. H. JANDL, Science 758, 
15S2 (1967). 


