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As for Fenoterol ,  i n t r o d u c e d  as an  b r o n c h o d i l a t o r  in 
a s t hma ,  t he  ac t i v i t y  descr ibed  was obse rved  for t he  f i rs t  
t ime.  However ,  t he  i n h i b i t o r y  ac t ion  of Feno te ro l  is no t  
surpr i s ing  since i t  is k n o w n  t h a t  va r ious  r e a g i n - m e d i a t e d  
reac t ions  (see i n t roduc t ion )  are i n h i b i t e d  as well  b y  some 
o the r  f l -adrenergic s t imu lan t s ,  i.e. in  v i t ro  in  h u m a n  
basophi les  s in  h u m a n  9-u,  a n d  p r i m a t e  x~ lung,  a n d  in 
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v ivo  in m a n  la (P r ausn i t z -K i i s t ne r  test)  and  ra t s  14 (PCA). 
T h u s  f l-adrenergic s t i m u l a n t s  shou ld  no t  on ly  be  consider-  
ed as agen t s  p r o d u c i n g  s y m p t o m a t i c  relief of b roncho-  
s p a s m  in as thma~a;  t h e y  a r e  p o t e n t  p ro t ec t i ve  agen ts  
aga ins t  a n a p h y l a c t i c  reac t ions  and  t h e i r  ac t ion  can  be  
d e m o n s t r a t e d  emp loy ing  t h e  m e t h o d  descr ibed here.  

Zusammen/assung. Eine  Me thode  zum S t u d i u m  der  
r e a g i n v e r m i t t e l t e n  Mas tze l ldeg ranu la t ion  im Mesen te r ium 
der  R a t t e ,  bei  der  der  Grad  der  unspez i f i schen  Degranu la -  
t ion  sehr  n iedr ig  ist, wi rd  beschr ieben .  Die spezifische 
( reag invermi t t e l t e )  R e a k t i o n  is t  h e m m b a r  d u r c h  die drei  
P h a r m a k a  Fenote ro l ,  S a l b u t a m o l  u n d  N a t r i u m - c r o m o -  
glycat ,  de ren  a n t i a s t h m a t i s c h e  W i r k u n g  b e k a n n t  ist. 
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Immunization of Mice Against Transplantable Tumor 

I n  1965 GOLD a n d  FREEDMAN 1,~ descr ibed  a carcino-  
embryon ic  an t igen  (CEA) of a d e n o c a r c i n o m a  of t he  h u m a n  
diges t ive  s y s t e m  and  of h u m a n  fe ta l  d iges t ive  o rgans  
du r ing  ear ly  per iods  of ges ta t ion .  Since t h e n  t he  CEA has  
been  shown  to  be  a g lycopro te in  i n t i m a t e l y  associa ted  
w i t h  t he  t u m o r  cell m e m b r a n e S '  *. The  def in i t ion  of 
t u m o r  cell an t igens  as specific p r o d u c t s  of t h e  t u m o r  cell 
is, however ,  s t i l l  sub jec t  to  some ques t ion  since cell 
surface an t igens  of ce r t a in  v i rus  i nduced  t u m o r s  are 
p r o d u c t s  u n d e r  v i rus  controlS. The  cell surface an t igens  
which  are found  are p a r t  of t he  cell m e m b r a n e  and  t he  
i m m u n e  responses  which  t h e y  h a v e  been  shown  to  el ici t  
are s imi la r  to  an  a l lograf t  reac t ion .  T h u s  i t  is recognized 
t h a t  cell m e d i a t e d  i m m u n e  responses  m a y  p l ay  a p a r t  in  
t u m o r  re ject ion.  L i t t l e  is k n o w n  a b o u t  how  CEA p romote s  
an  a n t i b o d y  response  in a t u m o r  bea r ing  animal .  

I t  has  been  recognized for some t i m e  t h a t  t he  pecul ia r  
p roper t i e s  of t u m o r  cells are d e p e n d e n t  to  a large e x t e n t  
on  t h e  p roper t i e s  of t he  cell m e m b r a n e  6-8. The  surface 
p roper t i e s  are in  t u r n  d e p e n d e n t  on  t he  m e m b r a n e  con> 
pos i t ion  wh ich  includes  b o t h  p ro t e in s  and  phosphol ip ids .  
A l t e r a t i on  of t he  compos i t i on  of t he  cell m e m b r a n e  
would  be  expec ted  to  a l t e r  t he  m e t a b o l i t e  p roper t i e s  of 
t he  cell. This  ha s  been  shown  to occur  fol lowing t r e a t m e n t  
of cells w i t h  Tween  80 9. Desp i t e  t he  m a r k e d  a l t e r a t ions  in  
me tabo l i c  p roper t i e s  of t h e  ceils, and  t h e i r  change  in 
p e r m e a b i l i t y  a f te r  t he  use of Tween  80 t h e  cells r e m a i n  
v iab le  a n d  show s imi lar  p a t t e r n s  of g rowth  in hos t  mice 
to t h a t  f ound  w i t h  u n t r e a t e d  cells 1% 

The  earl ier  resul t s  o b t a i n e d  w i t h  t he  use of Tween  80 
p r o m p t e d  an  i nves t i ga t i on  of w h e t h e r  th i s  a g e n t  m i g h t  
ac t  as a possible  u n m a s k i n g  a g e n t  for cell surface an t igens  
in these  ceils. Such  a n  u n m a s k i n g  of t u m o r  specific anti- 

Mortality of mice 

No. Death (No./day) 

Control 10 1/12, 1/13, 2/14, 1/15, 2116, 3/17 

Experimental 10 1/20 

gens, wh ich  as i nd ica t ed  are f i rmly  a t t a c h e d  to t he  mem-  
brane ,  should  elici t  a s t r o n g e r  a n t i b o d y  reac t ion  a n d  
al low the  hos t  to  re jec t  t he  t u m o r  b y  a n o r m a l  a n t i b o d y  
an t i gen  react ion.  

Cells of t h e  h igh ly  m a l i g n a n t  E h r l i c h - L e t t r 6  hype r -  
d iploid  s t r a in  were used in these  expe r imen t s  a n d  s tock  
t u m o r  was m a i n t a i n e d  b y  serial  t r a n s p l a n t  of 0.2 ml  of 
asci tes  f luid i.p. in to  hos t  mice. Fo r  t h e  i m m u n i z a t i o n  
e x p e r i m e n t s  asci tes  f luid was d r a ined  f rom the  t u m o r  
bea r ing  mice, and  t he  f luid w i t h  c o n t a i n e d  cells was  i r rad ia t -  
ed w i t h  a dose of 5000 rad,  a dosage requ i red  to kill  t h e  cells. 
The  f luid was cen t r i fuged  a t  1000 g for 10 m i n  and  t h e  
packed  cells were mixed  w i t h  0 . 2 5 M  sucrose c o n t a i n i n g  
1% Tween  80 and  al lowed to s t a n d  for 15 ra in  a t  room 
t e m p e r a t u r e .  Th i s  p rocedure  ha s  been  shown p rev ious ly  
to resu l t  in  m a r k e d  p e r m e a b i l i t y  changes  w i t h  consequen t  
m e t a b o l i c  a l t e r a t ions  in  these  ceils 9. The  suspens ion  was 
cen t r i fuged  a t  1000 g for 10 m i n  and  t he  packed  cells were 
suspended  in 0 .9% NaC1, such  t h a t  1 m l  c o n t a i n e d  0.5 ml  
packed  ceils. 1 ml  of t h i s  s u s p e n s i o n  was in jec ted  i.p. in to  
t he  e x p e r i m e n t a l  mice. At  t he  same t ime,  0.1 ml  of com- 
p le te  F r e u n d ' s  a d j u v a n t  was  in jec ted  i.m. S u b s e q u e n t  
in jec t ions  of i r r ad i a t ed  a n d  Tween  80 t r e a t e d  cells of the  
same  c o n c e n t r a t i o n  were m a d e  a t  1 week  a n d  2 week  
in te rva l s  a f t e r  t he  in i t ia l  insul t .  

Af te r  t he  t h i r d  insu l t  t he  e x p e r i m e n t a l  mice deve loped  
a m a r k e d  e n l a r g e m e n t  a n d  f luid was a sp i r a t ed  u n d e r  l igh t  
e the r  anes thes i a  1 week  a f te r  t he  t h i r d  in jec t ion  of t he  
kil led a n d  Tween  80 t r e a t e d  ceils. E x a m i n a t i o n  of th i s  
f luid showed a m a r k e d  in f i l t r a t ion  of l y m p h o c y t e s  and  
neu t roph i l s .  M a n y  l y m p h o c y t e s  were p r e sen t  a t t a c h e d  to 
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d is in tegra t ing  ascites cells which were seen to  be under  all 
s tages of des t ruc t ion .  

Two weeks following the  aspi ra t ion  of fluid, and  3 
weeks following the  last  insul t  of i r rad ia ted  and Tween 
80 t r ea t ed  cells, the  expe r imen ta l  mice and  a contro l  
group were in jec ted  i.p. wi th  0.2 ml  of a cell suspension of 
normal  ascites cells which were t r ea t ed  wi th  Tween 80 as 
above bu t  w i thou t  i r radiat ion.  This t r e a t m e n t  has been  
shown previous ly  to  make  no difference in the  normal  
g rowth  of th is  t u m o r  in hos t  mice I~ The control  group 
and the  exper imen ta l  group were al lowed to r emain  for 
observat ion.  Food  and  wa te r  were avai lable  ad l ib i tum to 
each group. 

In  2 separa te  exper iments ,  employ ing  5 mice in a pre- 
l iminary  s tudy  and  a larger group of 10 mice in contro l  
and exper imen ta l  series the  contro l  mice all died as a 
resul t  of t u m o r  deve lopmen t  in t he  usual per iod of abou t  
2 weeks (Table) .  The surviving exper imen ta l  mice r emain  
t u m o r  free in the  f i rs t  expe r imen t  af ter  4 months .  In  the  
second expe r imen t  1 mouse  died of unknown  causes wi th  
9 mice remain ing  normal  ill all aspects  2 m o n t h s  af ter  
the  in ject ion of viable  Ehr l ich  ascites t u m o r  cells. 

I t  is a p p a r e n t  t h a t  the  immun iza t i on  procedure  
involv ing  the  use of Tween  80 t r e a t m e n t  of cells killed by  
i r radia t ion  mus t  u n m a s k  cell surface ant igens  and  pe rmi t  
specific a n t i b o d y  fo rma t ion  leading to  re ject ion of the  
tumor .  I t  has  been shown t h a t  Tween  80 removes  phospho-  

l ipids f rom the  cell m e m b r a n e  wi th  a r e su l t an t  change  in 
cell pe rmeab i l i ty  9. I t  seems likely t h a t  such a t r e a tmen t ,  
a t  the  same t ime,  exposes the  cell surface g lycoprote in  
ant igens.  I t  remains  to  be de t e rmined  if the  mouse  serum 
conta ins  specific ant ibodies  d i rec ted  agains t  t he  exposed 
cell surface ant igens  of the  Ehr l i ch  ascites ceils. A pre l imin-  
ary  s tudy  wi th  the  use of f luorescein labelled serum 
globulin of the  expe r imen ta l  mice has  shown t h a t  i t  does 
b ind  specifically to Tween 80 t r e a t ed  ceils. This aspec t  
of the  p rob lem is under  fu r the r  invest igat ion.  

Zusammen/assung. Nach  i.p. In j ek t ionen  yon  mi t  
Tween 80 b e h a n d e l t e n  Ehr l i ch-Le t t r6  Ascites Krebs-  
zellen immunis i e r t en  M/iusen ergab sich bei  diesen eine 
Widerstandsf~thigkeit  gegenfiber T ran s p l an t a t en  yon  
l ebens f ih igen  Tumorzel len,  woraus  geschlossen wird, 
dass diese Behand lung  die spezif ischen Ant igene  der  Zell- 
oberf lgche freisetzt .  
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Inhibition of Thyroid Function Following the Administration of Metopiron (SU-4885) 

Pharmacologica l  effects of me top i ron  (SU- 4885, Ciba) 
are general ly bel ieved to p roduce  a specific inh ib i t ion  of 
11-f l -hydroxylat ion of s teroids  by  the  adrenal  cor tex  
followed by  a c o m p e n s a t o r y  increase of p i tu i t a ry  ACTH 
secret ion i. An inves t iga t ion  into the  effect  of prolonged 
t r e a t m e n t  w i th  me top i ron  (SU-4885) on the  hypo-  
t h a l a m o - h y p o p h y s i a l  neurosecre to ry  sys t em has  led to 
the  observa t ion  t h a t  th is  drug  can produce  more  subt le  
effects on spermatogenes i s  2, ~. 

In  view of th is  f inding,  we decided to inves t iga te  t he  
effect  of th is  c o m p o u n d  on p i tu i t a ry  t hy ro t roph i c  func- 
tion. The effect  of the  goitrogenic act ion of me top i ron  
(SU- 4885) was inves t iga ted  in ba t  (Rhinopoma and  
Taphozous) and  deser t  r a t  (gerbil). The  cri ter ia  used in 

th is  inves t iga t ion  were 1. Thyroid  weigh t  and its micro- 
scopic s t ructure .  2. Collection of radioact ive  iodine b y  the  
thyro id  gland. 3. P ro t e in -bound  radioiodine  (Pb I TM) 
convers ion rate.  

Materials and methods. Rhinopoma kinneari (Wrough- 
ton) ; Taphozous per]oratus. In  Rhinopoma and Taphozous, 
the  tes t is  is a t  i ts  peak  f rom late  J a n u a r y  till  the  end of 
Apri l  in the  ar id zone region of Ra jas than ,  Ind ia  (KUMAR) 4. 
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Effect of metopiron (SU-4885) on the thyroid radioiodine uptake 

Group Treatment No. Total Body Average Thyroid I isi uptake �9 Normal CR Statistical 
No. of dose weight thyroid wt. weight (c/min/thyroid) (%) (%) comparison 

days (mg) (rag) b (rag/100 g 
body wt.) 

Rhinopoma 
1 None (10) - 23 -4- 1 1.74 :[: 0.1 6.3 4- 2.1 615972 100 - P < 0.01 compared 
2 Metopiron (10) 6 15 26 ~= 2 2.23 i 0.1 8.6 -I- 0.4 917654 149 - with group 1 

Taphozous 
3 None (10) - - 39 -4- 2 4.40 -4- 2.0 11.1 -4- 2.7 753000 100 66 P<0.001compared 
4 Metopiron (10) 8 40 45 ~= 1 9.40 4- 2.8 20.9 =[= 1.6 1105000 147 30 with group 3 

Gerbil 
5 None (I0) - - 71 :J= 5 3.30 4- 0.4 4.6 i 0.4 183410 100 60 P < 0.01 compared 
6 Metopiron (10) 10 100 82 • 6 6.40 :L 0.2 7.8 • 0.4 272688 149 36 with group 5 

Figures in parentheses indicate the number of animals examined. ~5 arid 10 ~Ci carrier free 113i was injected in bat and gerbil respectively 
:j= Standard error. 


