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There fore  we sugges t  t he  p r e p a r a t i o n  of specific an t i -  
s e rum aga ins t  t he  ac idophi l ic  cells of t he  h u m a n  an t e r i o r  
p i t u i t a r y  gland.  The  t h e r a p e u t i c  use of th i s  a n t i s e r u m  
m i g h t  f a v o u r a b l y  inf luence  some neop las t i c  processes in 
h u m a n s  a n d  p r e v e n t  t he  onse t  or b lock  t he  g r o w t h  of 
m e t a s t a s i s  in  severa l  m a l i g n a n t  t u m o u r s  l ike adenocarc i -  
n o m a  of t h e  b reas t ,  e n d o m e t r i a l  cancer  and  o the r s  whose 
g r o w t h  h 0 r m o n e - d e p e n d e n c e  is unp red ic t ab l e .  Also acro- 
mega ly  a n d  some k inds  of h y p o p h y s i a l  d i abe tes  m a y  f ind 
i ts  e lec t ive  t r e a t m e n t  b y  t h e  same  an t i s e rum.  

Zusammen/assung. Die A n w e n d u n g  v o n  an t i - A deno -  
h y p o p h y s e n - S e r u m  in de r  T h e r a p i e  gewisser  W a c h s t u m s -  
hormon-abh~ing iger  m e n s c h l i c h e r  T u m o r e n  wi rd  vorge-  
schlagen.  Der  Vorsch lag  e iner  d e r a r t i g e n  i m m uno l og i s chen  
I n t e r v e n t i o n  bas i e r t  auf  der  b e k a n n t e n  H o r m o n a b h / i n -  
g igkei t  oder  - empf ind l i chke i t  zah l re icher  T u m o r e n  u n d  
auf  der  T a t s a c h e  e iner  l a n g a n h a l t e n d e n  H e m m u n g  W a c h s -  
t u m s h o r m o n  p roduz i e r ende r  Zel len a m  expe r imen te l l en  

Tier.  Viele  T u m o r e n  be im  Menschen  h a b e n  wahrsche in l i ch  
die H o r m o n - A b h / i n g i g k e i t  der  n o r m a l e n  Gewebe oder  
Dri isen,  von  d e n e n  sic s ich her le i ten ,  be ibeha l t en .  Da  
Mange l  a n  W a c h s t u m s h o r m o n  keine  sch / id igenden  Wir -  
k u n g e n  auf  ande re  v i t a l e  F u n k t i o n e n  he rvo r ru f t ,  wi rd  die 
He r s t e l l ung  eines a n t i - M e n s c h e n - A d e n o h y p o p h y s e n s e -  
r u m s  n n d  dessen A n w e n d u n g  bei  nachgewiesene rmassen  
h o r m o n a b h / i n g i g e n  T u m o r e n  oder  Metas ta sen ,  w i e  z.B. 
bei  gewissen F o r m e n  des Brus tk rebses ,  vorgeschlagen .  
E i n e  Bee in f lussung  der  Akromega l i e  u n d  gewisser F o r m e n  
yon  hypophys / i r e r  D iabe te s  d u r c h  dasse lbe  A n t i s e r u m  
k a n n  ebenfa l ls  in  B e t r a c h t  gezogen werden .  
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P r o t e i n  S y n t h e s i s  in  P o l y m o r p h o n u c l e a r  L e u c o c y t e s  in  th e  P r e s e n c e  of D i p h t h e r i a  T o x i n  ' 

N u m e r o u s  inves t iga t ions  i nd ica t e  t h a t  cells in  p r i m a r y  
cul ture ,  as well  as cell l ines  der ived  f rom d i f fe ren t  m a m -  
m a l i a n  species, m a i n t a i n e d  t he  donor  a n i m a l ' s  s ens i t i v i t y  
or r es i s t ance  to  d i p h t e r i a  t o x i n  1-5. The  i m p o r t a n t  f ind ing  
t h a t  t he  l e tha l  effect  of t he  t o x i n  is a resu l t  of i n h i b i t i o n  of 
p ro t e in  syn thes i s  in suscep t ib le  cells 4, 5 enab led  a n  a p p r o a c h  
for e luc ida t ion  of t he  m e c h a n i s m  of t o x i n  res i s t ance  of 
ceils. I t  h a s  been  shown  t h a t  r es i s t ance  appea r s  to  be  
l inked  to  t he  cell m e m b r a n e  a n d  to process  of mac romo-  
lecular  up take ,  a n d  no t  to  t he  p r o t e i n  s yn t he s i z i ng  appa-  
r a t u s  of t he  cells 6. A l t h o u g h  m o s t  of t he  differences  in sus- 
cep t ib i l i t y  to  d i p h t e r i a  t o x i n  were observed  in ceils cult i-  
v a t e d  in v i t ro ,  t h e r e  is no  d o u b t  t h a t  t he  resu l t s  h a v e  im- 
p l i ca t ions  for t he  s i t u a t i o n  in v ivo  in t he  hos t  organism.  
However ,  t he  ques t ion  r e m a i n s  w h e t h e r  all  ceils of a sen- 
s i t ive  m a m m a l i a n  hos t  are  sens i t ive  to  t he  ac t ion  of the  
t o x i n  or on ly  ce r t a in  cell t ypes  are  involved .  In  s tud ies  on  
t h e  effect  of d i p h t h e r i a  t o x i n  in v ivo  in t h e  sens i t ive  
guinea-pig,  on ly  t he  h e a r t  a n d  t he  panc reas  showed  in- 
h i b i t i o n  oI p ro t e in  synthes is .  No such  i n h i b i t i o n  was ob- 
se rved  in t h e  o rgans  of mice, wh ich  are t o x i n - r e s i s t a n t L  
On t h e  o the r  hand ,  f i b rob la s t s  cu l tu red  f rom guinea-pigs  
p e r i t o n e a l  e x u d a t e  were found  in p r e l i m i n a r y  e x p e r i m e n t s  
to  be  r e s i s t a n t  to  t he  t o x i n  6. I n  t he  p r e s en t  work  p r o t e in  
syn thes i s  in p o l y m o r p h o n u c l e a r  leucocytes  of man ,  gui- 
nea-pigs  a n d  mice  were i n v e s t i g a t e d  in  t he  presence  of 
d i p h t e r i a  tox in .  Two o t h e r  cell t ypes  were inc luded  as 
controls ,  n a m e l y  mof lkey  k i d n e y  cells 13SC 1 a n d  E h r l i ch  
Asci tes  t u m o r  cells. 

To o b t a i n  p o l y m o r p h o n u c l e a r  leucocytes  f rom guinea-  
pigs a n d  mice,  t he  fo rmer  were in jec ted  i.p. w i t h  10 ml  of 
5% sod ium case inate ,  t he  l a t t e r  w i t h  0.5 ml.  S i x t e e n t o  
18 h la ter ,  50 m l  of s a l i ne -hepa r in  (5 U/ml )  were in t ro -  
duced  in to  t he  pe r i t onea l  c a v i t y  of t he  guinea-pigs  and  t he  
e x u d a t e  was col lected b y  g r a v i t y  d ra inage  in to  cellulose- 
n i t r a t e  tubes .  The  cells f rom t h e  mice were washed  ou t  
f rom the  pe r i t onea l  cav i t i es  w i t h  s a l ine -hepa r in  a n d  col- 
lec ted  in to  ce l lu lose-n i t ra te  tubes .  T he  cell suspens ions  
were f i l te red  t h r o u g h  p e r f o r a t e d  s ta inless  s teel  m e s h  and  
h a r v e s t e d  b y  c e n t r i f u g a t i o n  for 10 m i n  a t  500 r p m  in a 
re f r igera ted  M S E  cent r i fuge .  Af te r  r e suspens ion  of t he  
pe l le t  in  Eag le ' s  modi f ied  m e d i u m  s u p p l e m e n t e d  w i t h  
10% calf serum,  a b o u t  107 ce l l s /ml  were used in t he  reac- 
t ion.  Di f fe ren t ia l  coun t s  showed  t h a t  in  the  cell e x u d a t e  

f rom guinea-pigs  usua l ly  90% were p o l y m o r p h o n u c l e a r  
leucocytes ;  in  t h e  e x u d a t e  f rom mice  a b o u t  70% were 
po lymorphs .  

I n  order  to  o b t a i n  p o l y m o r p h o n u c l e a r  leucocytes  f rom 
man ,  20 ml  of venous  b lood were d r a w n  w i t h  s i l iconized 
syr inge  and  mixed  i m m e d i a t e l y  w i t h  380 ml  of cold sal ine s. 
Th i s  suspens ion  was d i s t r i b u t e d  in to  8 ce l lu lose-n i t ra te  
50 ml t ubes  a n d  cen t r i fuged  for 10 ra in  a t  2000 r p m  in a 
re f r igera ted  M S E  centr i fuge .  The  e r y t h r o c y t e s  were lysed 
b y  re suspens ion  of each  s e d i m e n t  in  20 m l  of dis t i l led 
w a t e r  for a b o u t  30 sec, fol lowed b y  a d d i t i o n  of 20 ml  of 
1.7 % so lu t ion  of  sod ium chloride.  Af te r  c en t r i f uga t i on  the  
s u p e r n a t a n t s  were d i sca rded  a n d  t he  s e d i m e n t e d  ceils, 
col lected in to  1 t u b e  w i t h  5 ml  of saline,  were s u b m i t t e d  to 
osmot ic  shock for t he  second t ime ,  a n d  t r e a t e d  as above  
to  res tore  i sotonic i ty .  The  suspens ion  of cells was cent r i -  
fuged and,  a f t e r  r e m o v a l  of t he  s u p e r n a t a n t ,  t he  cell pe l le t  
was  r e suspended  in 5 ml  of Eag le ' s  modi f ied  m e d i u m  
s u p p l e m e n t e d  w i t h  10% cal f  serum.  Di f fe ren t ia l  coun t s  
showed  t h a t  a b o u t  70% of t he  cells were po lymorpho -  
nuclears .  The  suspens ion  used in t he  r eac t i on  c o n t a i n e d  
107 cells/ml.  

Monkey  k i d n e y  cells BSC1",1~ were h a r v e s t e d  f rom 4- 
to  5-day-old  m o n o l a y e r  cu l tu res  in  R o u x  bo t t l e s ;  t he  me- 
d i u m  was r e m o v e d  and  t h e  cells were t r e a t e d  b y  Versene  
so lu t ion  n for 15 min  a t  37~ The  cell suspens ion  was 
cen t r i fuged  for 5 m i n  a t  1000 r p m  in  a re f r ige ra ted  MSE 
centr i fuge ,  and  t he  pe l le t  r e suspended  in Eag le ' s  m e d i u m  
s u p p l e m e n t e d  w i t h  10% calf serum.  
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7. ~h 
Incorporation of L-leucine-l-C t* into protein of polymorphonuclear leucocytes of guinea-pigs (A), man (B) and mice (C), and into monkey 
kidney cells (D) and Ehrlieh Ascites cells (E). O, in the presence of diphtheria toxin; �9 in the presence of toxin and antitoxin; &, control. 

Ehr l i ch  Ascites cells (EAC) of 7 days  growth  in albino 
mice were collected f rom the  per i toneal  cavi t ies  of the  
animals  w i th  sa l in-hepar in  (5 U/ml)  solution. The cells 
were  cent r i fuged and the  pel le t  r e suspended  in the  same 
med ium  as above.  A suspension of 106 cells/ml of bo th  
BSCI and  EAC was used in t he  react ion.  

P ro te in  syn thes i s  was measured  by  incorpora t ion  of 
L-leucine-l-C 14 in to  the  t r ichloroacet ic  acid prec ip i tabie  
f rac t ion  of the  cells. The reac t ion  mix tu re  conta ined :  cell 
s u s p e n s i o n -  1.5 ml;  L-leucine-l-C 14 5 [ z c -  6 ~ m o l e / m l -  
0.1 ml ;  d iph te r ia  tox in  100 Lf /ml  1~ (where necessary) 
- 0.2 ml ; an t i tox in  200 AU/m112 (where necessary) - 0.2 ml. 
The react ion mix tu re  was incuba ted  in a w a t e r - b a t h  shaker  
a t  37 ~ At  1 h intervals ,  i ml  of cold 10% tr ichloroacet ic  
acid was added  to  0.5 ml  samples  of t he  reac t ion  mix ture .  
The tubes  were kep t  in ice for 10 m i n  and  occasional ly 
s t i r red  on a Vor tex  mixer .  Af te r  cen t r i fuga t ion  for 5 mill 
a t  2000 r p m  the  s u p e r n a t a n t  was discarded,  and the  sedi- 
m e n t  was washed  twice by  resuspens ion  in 5 ml  cold tr i-  
chloracet ic  acid and cent r i fugat ion .  The pellet  was dissolv- 
ed in 2 drops  of 5N NaOH,  t h e n  10 ml  of scint i l la t ion 
fluid 13 were added.  The r ad ioac t iv i ty  was  measured  in a 
Packa rd  Tr icarb  sc int i l la t ion counter .  

The  resul ts  are p resen ted  in the  Figure.  D iph the r i a  to- 
x in  did no t  affect  the  incorpora t ion  of leucine in h u m a n  
po lymorphonuc lea r  leucocytes  (B), and  in leucocytes  f rom 
mice (C), in con t ras t  to  those  f rom guinea-pigs  (A). In  the  
la t ter ,  inh ib i t ion  of p ro te in  syn thes i s  s t a r t ed  a l ready  af ter  
I h in the  presence of toxin .  The toxic  effect  was a l levia ted 
comple te ly  in the  presence  of an t i tox in .  The effect  of 
d iph the r i a  tox in  on the  m o n k e y  k idney  cells 13SC1 (D) was 
s imilar  to t h a t  on leucocytes  f rom guinea-pigs.  No effect  
of the  tox in  was seen in Ehr l i ch  Ascites cells (E). The la t t e r  
resul t  is in var iance  wi th  t he  f inding of KATO 14, who observ-  
ed t h a t  d iph the r i a  tox in  inh ib i ted  p ro te in  synthes is  in 
Ehr l i ch  Ascites cells. The d i sc repancy  m a y  be due to  the  
fac t  t h a t  KATO 14 used ceils cu l t iva ted  in vi tro.  

MESROBEANU et  al. 15 concluded t h a t  d iph the r i a  tox in  
was  no t  leucocidal  for leucocytes  of guinea-pigs,  a con- 

clusion d rawn  af ter  1 h observa t ion  of the  cells in the  pre- 
sence of toxin.  This seems to  be in var iance  wi th  the  re- 
sul ts  r epor ted  here. The discrepancy,  however ,  m a y  be 
more  a p p a r e n t  t h a n  real, since STRAUSS and HENDEE 4 
have  d e m o n s t r a t e d  t h a t  p ro te in  syn thes i s  in t ox in - t r ea t ed  
cells s tops  several  hours  before any  general ized morpho-  
logical damage  becomes  evident .  

The  fact  which  emerged  f rom this  s tudy,  t h a t  h u m a n  
po lymorphonuc lea r  leucocytes  are no t  sensi t ive  to  diph-  
the r i a  toxin,  suppor t s  the  conclusion t h a t  in a toxic  sensi- 
t ive  hos t  such as man,  only  cer ta in  organs of cell types  are 
toxin-sens i t ive .  The differences in tox in  suscept ib i l i ty  of 
the  same t y p e  of cells f rom man,  guinea-pig and  mouse 
p ro b ab l y  ref lect  differences in m e m b r a n e  s t ruc tures  of 
these  cells. 

Rdsumd. La tox ine  d iph th6r ique  n ' inh ibe  pas  l ' incor- 
po ra t ion  de la L-leucine-1-C 14 dans  les prot6ines  des leuco- 
cytes  polymorphonucl6a i res  de l ' h o m m e  et  de la souris;  on 
sa i t  que l ' h o m m e  est  tr6s sensible 5. la tox ine  e t  que la 
souris est  tr~s r6sis tante .  La synth~se  pro t6 ique  dans  le 
m~me type  de cellules du cobaye  a 6t6 f o r t e m e n t  inhib6e 
dans  les m6mes condi t ions  exp6r imentales .  
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