
336 Specialia ]~XPERIENTIA 28/3 

ness of these ant isera  in s t imula t ion  of D N A  synthesis  
migh t  be re la ted to the  methods  of immuniza t ion  and the  
sources of the  ant igens employed.  A steep dose response 
curve  for D N A  s t imula t ion  by  A L G  wi th  some reduct ion  
of response a t  the  h ighes t  A L G  concent ra t ion  has  also 
been  repor ted  14 using guinea-pig an t i - r abb i t - lymphocy te  
serum on l y m p h  node cell cultures.  

The  narrow l imits  of s t imula t ing  ac t iv i ty  expressed by  
A L G  probab ly  re la te  to an inheren t  complement - inde-  
penden t  cy to tox ic  ac t iv i ty .  The  low number  of viable  leu- 
kocytes  found in the  presence of h igh  concent ra t ions  of 
A L G  indicated t h a t  these concent ra t ions  did not  s imply  
inhibi t  D N A  per  se, bu t  instead dest royed the  v iabi l i ty  of 
the  cells. This  is p robab ly  why  the  non-specific s t imula t ion  
of D N A  synthesis  by  P H A  is also p reven ted  in high con- 
centra t ions  of ALG. Af ter  d i lu t ion of the  ALG to a po in t  
t ha t  cell v iab i l i ty  as measured  by dye exclusion remained  
a t  45% or above, P H A  was again ac t ive  in the  presence of 
ALG. This  confirms the  findings of LUNDGREN et  al. 15, 
SIMONS et  al. s, and WOODRUFF et al. 1. t ha t  the  s t imula to ry  
effect of P H A  m a y  be inhibi ted  by  ALG. However ,  the  
inhibi t ion m a y  reflect  cell dea th  or in jury  ra ther  t h a n  a 
more specific biochemical  effect. 

I n  the  case of ALS,  the  lack of 3H-thymidine  up take  at  
the  2 highest  concent ra t ions  was associated wi th  a cell 
v iab i l i ty  which ,while reduced, was as good or be t te r  t han  
t h a t  at  the  peak  D N A  response to ALG alone. This  sug- 
gests t h a t  e i ther  the  dye exclusion tes t  is an inadequa te  
measure  of cell in jury  or an addi t iona l  mechan ism is in- 
vo lved  in the  fai lure of response to the  highest  concentra-  
t ions of ALS.  

Peak  D N A  synthesis  occurred wi th  only 2.1 mg  of A L G  
prote in  as compared  to 3.75 mg  of A L S  protein,  suggesting 

a higher  specific a c t i v i t y  of ALG. Whereas  the A L S  con- 
ta ins  all  of the  serum proteins,  the  ALG is the  purif ied 
7S IgG fraction,  which is known to contain the  specific 
an t i l ymphocy te  ac t iv i ty .  Since the  s t imula t ion  of D N A  
synthesis  occurs in such a narrow di lut ion range of A L S  or 
ALG, this  in v i t ro  technique  appears  not  to be an ideal  
assay for an t i l ymphocy te  ac t iv i ty  16. 

Rdsumd. La facult6 q u ' o n t  le s6rum (ALS) an t i t hymo-  
cyte  du cheva l  et son d6riv~ IgG (ALG) de s t inmler  la 
synth~se du D N A  avec  les leukocytes  p6ripheriques hu- 
mains  a *t6 contr616e in vi t ro.  Sauf d6viat ion m~me faible 
de dosage, I 'ALS et I 'ALG s t imulen t  la synth~se du DNA.  
Une  for te  concent ra t ion  de ALG inhibe l 'effet  s t imulan t  
de la phytoh6magglut in ine .  Cela peu t  contr ibuer  en pa t t i e  

la mor t  de la cellule ou ~ sa d6gradat ion ~ cause de la 
grande concent ra t ion  de I 'ALS ou de I 'ALG. 
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Immunologica l  Blockade of the Adenohypophysis  
Therapy of Neoplasia 

Introduction. Immunolog ica l  in te rven t ion  provides  one 
me thod  to block organ function.  Since ant isera  to organs 
can be prepared,  i t  should be possible, therefore,  to inhib i t  
specifically or to modu la te  funct ion  by  va ry ing  doses of 
ant isera  or immunoglobul ins .  In  par t icular ,  we wish to 
discuss the  inhibi t ion of the  adenohypophysis .  This  gland, 
besides secret ing s t imula t ing  factors  for var ious  ta rge t  
glands, such as adrenocor t icot ropic  hormone  (ACTH), 
thyro t rop ic  hormone  (TTH) and gonadotropic  hormones  
(GH), is also secret ing dai ly  a large a m o u n t  of somato-  
t ropic  or growth hormone  (STH). We wish to propose in 
this paper  t h a t  S T H  is p robab ly  invo lved  in the  growth 
of m a n y  types  of tumours  and t h a t  consequent ly  blocking 
its p roduc t ion  should lead to t u m o u r  growth inhibi t ion.  

The hormone  dependence  or the  sens i t iv i ty  to hormones  
of m a n y  mal ignan t  or benign tumours  in humans  is well  
known.  In  the  a t t e m p t  to control  growth of m a n y  tumours ,  
hormones  are therefore  used extensively.  Hormones  have  
been and are adminis tered  even in ve ry  high doses, the  
so-called 'pharmacologica l  dosage '  in m a n y  types  of neo- 
plasia such as the  localized or sys temic  tumours  of the  
lympha t i c  and haematopoie t i c  systems, carc inoma of the  
breast ,  ca rc inoma of the  prostate ,  myelomatos i s  and m a n y  
others.  However ,  no serious a t t e m p t  has been made  to t ry  
to interfere in a specific manne r  wi th  the  funct ion  of the  
hypophysis  which receives the  inhibi t ing  or secretory 

and its Possible Application in Prophylaxis  and 

s t imul i  bo th  f rom the  per iphery  and from the  hypotha la -  
mus  and which regulates  the  ent i re  endocrine system. 

Role o[ growth hormone. S T H  is a phylogenet ica l ly  old, 
po lypep t ide  molecule,  which, like prolactin,  is present  even 
in p r imi t ive  species. I t  has probably  acquired new func- 
t ions in higher  organisms bu t  preserved its former  func- 
t ions present  in the  lower species. One of these acqui red  
funct ions  in m a m m a l s  is p resumably  tha t  of control l ing 
cell prol i fera t ion e i ther  alone or in chronological  synergism 
wi th  o ther  hormones.  These actions of STH become ev iden t  
when the  t a rge t  cells, as for example  in the  epiphyseal  
car t i lage of the  long bones, appear  dur ing growth  in post-  
na ta l  life. I t  is therefore  impor t an t  to establish in man  
which t u m o u r  cells have  acquired or ma in ta ined  the  cha- 
racter is t ics  of S T H  dependence of cer ta in  tissues for thei r  
growth.  This  concept  of hormone  dependence m a y  be 
useful for adopt ing  the  appropr ia te  hormone  the rapy  for 
cer ta in  tumours .  

S T H  has a s t ruc tura l  s imi lar i ty  wi th  another  hormone,  
prolact in ,  which is seemingly secreted by the  same or ve ry  
s imilar  so-called acidophil ic cells of the  adenohypophysis .  
Bo th  of t h e m  have  a ' t rophic '  act ion as shown in m a n y  
exper imenta l  systems. Another  main  poin t  to be considered 
is t h a t  the  acidophil ic cells secret ing somato t ropic  hor- 
mone,  cons t i tu te  to a large ex ten t  the  cell popula t ion  of 
the  adenohypophysis .  The  reason for this is unknown,  I t  is 
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also no t  clear w h y  such a large a m o u n t  of STH is secre ted  
by  the  anter ior  hypophys i s  since there  is no ind ica t ion  for 
a specific f u n d a m e n t a l  func t ion  being pe r fo rmed  b y  it in 
t he  adul t  age. In  fact,  t he  effect  of h y p o p h y s e c t o m y  in 
adul t  m a m m a l s  indicates  t h a t  severe metabol ic  dis /unc-  
t ions  or dea th  of t he  opera ted  animals  can be p r e v e n t e d  
by  r ep l acemen t  wi th  t hy rox ine  and  cor t icos tero ids ,  STH 
being no t  needed  for ma in t a inance  of normal  heal th .  
H y p o p h y s e c t o m y  can even be pe r fo rmed  in p r e g n a n t  
p r ima t e s  1 and  humans2  wi thou t  consequences,  p rov ided  
t h y r o x i n e  and cor t icosteroids  are supplied.  Also in th is  
case STH is no t  needed for g rowth  of the  embryo  and  for 
no rma l  del ivery.  Endogenous  STH is also no t  requi red  for 
g rowth  of h y p o p h y s e c t o m i z e d  feta l  l ambs  8. The fact  
r emains  t h a t  STH-produc ing  cells popu la te  t he  hypo-  
phys i s  in ve ry  large n u m b e r  unt i l  old age 4. I t  is possible 
t h a t  STH is needed  in large a m o u n t s  because there  is no 
spec i f i c  t a rge t  gland to  med ia te  i ts  action,  and  m a n y  
tissues, t hy ro id  and adrenal  glands included,  need its 
c o n s t a n t  t roph ic  action5 8. The endocrinological  concep t  
t h a t  hormones  and in par t i cu la r  STH act  as ' ampl i f ie rs '  
of funct ions ,  s t rongly  suggests  t h a t  inh ib i t ion  of g rowth  
of S T H - d e p e n d e n t  turnouts  migh t  be achieved b y  block- 
ing the  ho rmone  f rom which  t u m o u r  cells depend  for 
the i r  rap id  and  invas ive  prol i ferat ion.  STH has also been 
shown to  be ve ry  act ive  on m a n y  t issues bu t  ma in ly  on the  
t h y m u s  and  t h y m u s - d e r i v e d  cells dur ing  the i r  format ion ,  
and  to be requi red  for t he  ma in t a inance  of a func t ion ing  
i m m u n o l y m p h a t i e  sys tem.  These aspects  have  been  
discussed ex tens ive ly  in previous  papers  2,1% 

Endocrine control o/ tumours. In  our  view, up to  now, 
endocr ine  contro l  of t umour s  has  been  par t i a l ly  unsuc-  
cessful, due to  the  technica l  imposs ib i l i ty  of precise 
man ipu la t ion  of the  endocr ine  sys tem.  W i t h o u t  th is  exac t  
control ,  damag ing  side effects or serious consequences  m a y  
h a p p e n  to func t ions  which  depend  on efficient  and  well 
ba lanced  ho rmona l  regulat ion.  One is in fact  incapable  of 
p red ic t ing  the  effects  of a long- las t ing inh ib i t ion  of cer ta in  
hormones  such as STH.  

The possibil i t ies avai lable  for a the rapeu t i c  regula t ion  
of h o r m o n e - d e p e n d e n t  t umours  will now be shor t ly  con- 
sidered.  

1. Ablation o/ the hypophysis and~or o/ other endocrine 
glands by operational techniques or by radioisotopes. This 
p rocedure  is be ing used as ' e x t r e m a  ra t io '  in advanced  
cancer  of the  breast ,  when  fo rma t ion  of me tas tas i s  has  
occured.  The consequences  of such a dras t ic  t r a u m a t i z i n g  
procedure  are evident .  I t  can only  be considered as a 
pa l l ia t ive  me thod ,  especial ly to  reduce the  pains  f rom 
bone  metas tas i s .  R e m o v a l  of o ther  endocr ine  glands has  
also been  pe r fo rmed  for re ta rd ing  g rowth  of several  o the r  
tumours .  

2. Inhibition o/ hormones by anti-hormone sera or by 
speci[ic chemical inhibitors or competitors o/hormones. This 
app roach  is still  largely theoret ical .  Aside f rom the  tech-  
nical  difficulties,  t he  main  p rob lem remains  t h a t  when  a 
ho rmone  is neu t ra l ized  by  var ious  means ,  more  ho rmones  
of t he  same t y p e  m i g h t  be p roduced  and  released by  the  
cor responding  endocr ine  gland, unless one could p rov ide  
an inh ib i to r  which  select ively damages  the  respec t ive  
ho rmone -p r0duc ing  cells. This  m i g h t  be a specific endo- 
crine gland inh ib i to r  such as al loxan,  which  des t roys  the  
insu l in-producing  fl-cells in the  pancreas .  

3. Administrat ion o/ hormones in high doses. This m e t h o d  
is be ing widely  used, especial ly w i th  regard to  cort ico- 
s teroids.  There  are, however ,  several  reasons  aga ins t  i ts  
app l ica t ion  : t he  di rect  toxic  act ion of such high dosages of 
hormones ,  t he  damag ing  consequences  on the  respec t ive  
hypophys i a l  cells secre t ing the  s t imula t ing  hormone ,  the  
side effects  and  the  fact  t h a t  more  an tagonis t i c  ho rmones  

will  be p roduced  to ba lance  the  levels of the  ho rmone  
adminis te red .  E x a m p l e s  of an tagonis t i c  hormones  are 
g rowth  h o rmo n e  and  insulin, g rowth  ho rmone  and  corti-  
costeroids.  

4. Inhibition o/the 'releasing/actors' in the hypothalamus 
by chemical means or by specific antisera. This poss ibi l i ty  
has the  same con t ra ind ica t ions  as men t ioned  under  2. In  
addi t ion,  i ts  appl ica t ion  is ac tua l ly  highly  hypo the t i ca l  as 
too l i t t le  is known  abou t  the  chemis t ry  and  proper t ies  of 
these  factors.  However ,  d e v e l o p m e n t  of a specific inhibi-  
tor  of g rowth  hormone  releasing fac tor  is urgent .  I t  m igh t  
lead to a specific block of g rowth  ho rmone  syn thes i s  and  
consequen t  block of g rowth  h o r m o n e - d e p e n d e n t  turnouts .  

Inhibition o/growth hormone production by anti-adeno- 
hypophysis-serum. The new approach  we wish to propose  
here is based on the  poss ibi l i ty  of specifically b locking and  
damag ing  STH-produc ing  cells in the  ad en o h y p o p h y s i s  
by  immunologica l  means,  This approach  is based  on two 
facts  : 

A) S T H  promotes growth o/ some turnouts. We believe 
t h a t  if any  poss ib i l i ty  exis ts  to  p r e v e n t  or cont ro l  tu rnout  
onset  or g rowth  by  in ter fer ing  wi th  hormones ,  i t  is STH 
which  is one of the  key-hormones .  This  view is suppor t ed  
by  a b u n d a n t  l i te ra ture  abou t  a) the  de t e rmin ing  role of 
STH in onset  of some t u m o u r s n  2~, b) its role in g rowth  
of p r i m a r y  tumours  or of me tas t a s i s  n-22, c) i ts  direct  
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inf luence on synthes is  of o ther  hormones ,  like oest rogens 
and  col~ticosteroids, which  p r o m o t e  t u m o u r  growth7,S,23 -84. 

An exp lana t ion  of the  eff icacy of g r o w t h  ho rmo n e  
inhib i t ion  for cont ro l  of t u m o u r  growth  is p rob lemat i c  b u t  
i t  can be argued along the  following l ines:  a) STH seems 
no t  to  be requi red  for somat ic  g rowth  in the  embryon ic  
d e v e l o p m e n t  in m a m m a l s  a,sS-ag, b) STH is needed  for 
rap id  g rowth  of t issues, especial ly in the  pos tna t a l  per iod 
when  the  d e m a n d  for th is  ho rmone  seems to  be cri t ical  for 
soma t i c  g rowth  ~~ c) STH is p robab ly  needed  for cell 
dupl ica t ion  of cer ta in  t u m o u r  ceils whose degree o[ana- 

:plasia is not very marked, as in the  case of cer ta in  h~lam- 
m a r y  carcinomas.  In  th is  respect ,  the  behav iour  of t u m o u r  
cells canno t  be compared  to embryonic  cell b u t  to  no rma l  
ceils of a h o r m o n e - d e p e n d e n t  t issue in t he  pos tna t a l  
s tage when  the  d e m a n d  for g rowth  ho rmone  is maximal .  
I t  is therefore  qui te  p robab le  t h a t  g rowth  of cer ta in  
t umours  in h u m a n s  is comple te ly  STH-dependen t .  T h i s  
seems to he qui te  logical consider ing the  h igh  degree of 
ho rmone -dependence  of exocrine glands dur ing  the i r  
deve lopment .  Tumours  der iv ing f rom ceils of exocrine 
glands may have preserved the original hormone-dependence 
of the  normal  cells f rom which  the  tu rnout  der ived.  As an 
example  of the  possible pa r t i c ipa t ion  of STH in onset  of 
h u m a n  tumours ,  i t  is known  t h a t  the  incidence of m a m -  
m a r y  carc inoma increases sharp ly  paral lel  to the  s t r ik ing 
ho rmona l  changes  a t  the  t ime  of menopause ,  t h a t  t he  
incidence of seni le- type  d iabetes  af ter  the  menopause  is 
h igh a n d  t h a t  the  pa r t i c ipa t ion  of STH in its ae t iopa tho-  
genesis is proven.  Therefore  the  l ink be tween  an increased 
STH p roduc t ion  and  onset  of m a m m a r y  ca rc inoma seems 
to  be logical 41. 

]3) STH-producing cells can be blocked by specific anti- 
sera. Sheep an t i - r a t  and  r abb i t  an t i -mouse  adenohypo-  
phys is  sera have  been  prepared .  These an t i se ra  p rovoke  a 
block or inh ib i t ion  of STH-produc ing  cells in the  ra t  or 
mouse  adenohypophys i s  42, 43. The specif ic i ty  of these  ant i -  
sera for acidophi l ic  cells has  been proven.  The fact  t h a t  
these  sera are specifical ly act ive depends  on the  new way 
of preparation42, 4s. This an t i se rum produces  durab le  
inh ib i to ry  effects  for STH-cel ls  a f ter  a single or a few 
inocula t ions  ~e, 43. I t  has  no re levant  ac t ion on o ther  cells 
of t h e  an te r ior  p i t u i t a r y  g land which  secrete  the  o the r  
t roph ic  hormones .  For  th is  reason, inhibition o/ other 
endocrine functions aside/rom that of S TH-producing cells 
is irrelevant. E v e n t u a l l y  inh ib i t ion  of o ther  t roph ic  cells 
in the  an te r ior  p i t u i t a r y  gland could be easi ly overcome 
by  t r e a t m e n t  w i th  the  s t inmla t ing  factors  (ACTH, TTH,  
GH). This  ant i -ac idophi l ic  cell an t i se rum has no o the r  
a p p a r e n t  side-effects.  I t s  specificity,  proper t ies ,  long- 
las t ing  ac t ion  and  lack of side-effects  offer an unique  
poss ib i l i ty  to  s t u d y  the  role of g rowth  ho rmone  on tu rnout  
growth.  This  s tudy  has  a l ready  given encouraging  results.  
Hype rp la s t i c  nodules  f rom which m e t h y l c h o l a n t h r e n e -  
induced  r a t  m a m m a r y  t umour s  or iginate  and  the i r  g rowth  
and  t r a n s f o r m a t i o n  to  ma l ignancy  are d e p e n d e n t  on hypo-  
phys ia l  funct ion.  T r e a t m e n t  of Sprague-Dawley  ra ts  w i th  
a n t i a d e n o h y p o p h y s i s  se rum at  the  f i rs t  s tage of t umour -  
d e v e l o p m e n t  resul ts  in block of g rowth  of t he  pre-neo-  
plas t ic  or neoplas t ic  nodules  44. In  con t ras t  spon taneous  
S T H - i n d e p e n d e n t  m a m m a r y  carc inoma in C3H mice are 
insens i t ive  to  an t i hypophys i s - s e rum t r e a t m e n t  ~5. This  
agrees w i th  earlier f indings  in h y p o p h y s e c t o m i z e d  mice ~s. 

Discussion. The degree of h o r m o n e - d e p e n d e n c e  of 
t umour s  is p robab ly  p ropor t iona l  to the i r  degree of ana-  
plasia.  The mos t  anaplas t ic  t umours  are p r e s u m a b l y  
h o r m o n e - i n d e p e n d e n t  in the i r  growth.  Many  tumours  in 
m a n  or iginate  f rom the  epi thel ia l  celis of exocr ine glands 
or epi thel ia l  secre tory  cells, as the  carc inoma of t he  s tom-  
ach and  intes t ine ,  cancer  of the  endomet r ium,  of the  mare-  

m a r y  gland and  also of the  epi thel ia l  cells in the  bronchi .  
The h o r m o n e - d e p e n d e n c e  of these  t issues for t he  rapid  
t u rn o v e r  of the i r  cells ( typical  example  are t he  epi thel ia l  
cells of the  s t o mach  or of the  in tes t ina l  mucosa) is un-  
equivocal.  R a p i d i t y  of repl icat ion of cells of in tes t ina l  
mucosa  is comparab le  to  the  ra te  of mi to t ic  ac t iv i ty  in the  
t h y m u s  cortex,  wh ich  is h o r m o n e - d e p e n d e n t  9,1~ I t  is 
therefore  conceivable  t h a t  de-d i f fe ren t ia t ion  or t ransfor-  
m a t i o n  to ma l ignancy  of cells be longing to these  hormone-  
d e p e n d e n t  cells or t i ssues  resul ts  in fo rmat ion  of clones of 
ma l ignan t  cells, which  at  least  in the  f i rs t  s tage of cancero- 
genesis ma i n t a i n  the i r  ho rmone-dependence .  La te r  on, 
increasing anaplas ia  will r ender  the  t u m o u r  cells com- 
ple te ly  i n d e p e n d e n t  f rom hormones ,  th is  p robab ly  th rough  
a process of t u m o u r  ceils selection.  This  seems to be the  
case in cancer  of t he  uterus  or in b reas t  cancer  in t he  
stage of pre-cancerous  epi thel ia l  hyperplas ia .  Therefore  
the  p rophy lac t i c  ~/ction o f  t he  an t i - adenohypophys i s  
se rum should be exer ted  at  the  s tage of the  hyperp las t i c  
h o r m o n e - d e p e n d e n t  epi thel ia l  growth,  to  p r e v e n t  prolifer-  
a t ion  of m e t a s t a t i c  cells in l ymphodes  or elsewhere in t he  
body  and even tua l ly  p e r m i t  t h e  specific and nonspecif ic  
i m m u n e  defence mechan i sm to react  agains t  the  t u m o u r  
cells. 

STH has been  shown to be necessary  for format ion ,  
m a t u r a t i o n  and  ma in t a inance  of an eff icient  immuno-  
l y m p h a t i c  sys t em in ontogenesis  and  in adul t  age 9, 1% 
The t h y m u s - m e d i a t e d  act ion of STH and  the  fo rma t ion  
of ma t u r e  i m m u n o c o m p e t e n t  l y m p h o c y t e s  is a funda-  
men t a l  p rerequis i te  for m a t u r a t i o n  of t he  i mmu n e  
capaci ty .  The m e c h a n i s m  of immunologica l  survei l lance 
of tumor igenes is  m u s t  therefore  be considered in the  l ight  
of th is  ST H -d ep en d en ce  of the  t h y m u s - d e r i v e d  cells. 

The viral  origin of leukaemogenic  processes in man  is 
possible.  Since STH regulates  t h y m u s  ac t iv i ty  9,10 and the  
t h y m u s  is the  organ where  viruses seem to f ind the  bes t  
env i ronmen ta l  condi t ions  for prol i ferat ion,  a t  least  in mice, 
the  in te r re la t ion  be tween  t h y m u s  and growth  ho rmone  in 
h u m a n  leukaemia  m u s t  be considered and the  use of 
an t i - adenohypophys i s  serum can be proposed.  
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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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