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diesen Fasern  und Zetlen ein inniger Zusammenhang  
bes teht  (sekreto-motorischer  Ef fek t  ?). 

In  der  Pars distalis der  Adenohypophyse  fanden wir 
spezielle Nervencnd igungen  vor. Die innerv ie renden  Fa-  
sern weisen hier  n icht  nur  die beschr iebenen keulen- bzw. 
ringfOrmigen End igungen  auf, sondern enden manehma l  
in einem, einige Driisenzellen nmgebenden,  feinen Netz-  
werk (Figur  3 und 4). Ursprung  und Wirkungsmecha-  
nismus dieser, spezielle Endigungsformen  aufweisenden 
Fasern  sind noch n ieh t  hinreichend geklS.rt, obwohl  ihr 
Ver lauf  zu der  A n n a h m e  berecht igt ,  dass sic ebenfalls  ve to  
Trac tus  hypo tha lamo-hypophysea l i s  s t ammen.  Ob ihnen 
eine neurosekretor ische Funk t ion  zuzusprechen ist, sell 
im Laufe weiterer  Unte r suchungen  entscbieden werdcn, 

Summary.  We demons t ra ted ,  in the  p i tu i t a ry  of the  
animals  examined ,  fibres which emerge  f rom the Tr. 
hypo tha l amo-hypophysea l  sys tem and enter  pa r t ly  into 
the  Pars  in te rmedia  and par t ly  via the  Pars  tubular is  into 
the  Pars  distalis and take  thei r  course d i rec t ly  towards  
the  g landula r  cells. In the l~trs distatis the  nerw~ fibres 
end a round the g landular  cells in a special pericellular  net. 
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I n h i b i t i o n  of P r e c i p i t i n  F o r m a t i o n  in t h e  
G u i n e a - P i ~  w i t h  C y c l o p h o s p h a m i d e  

Evidence  has been presented  t h a t  cyc lophosphamide ,  
an a tkyla t ing  agent ,  inhibi ts  p r imary  format ion  of ana- 
phylac t ic  an t ibody  and induces a specific tolerance to 
anaphylae t i c  sensi t izat ion in the guinea-pig ~,e. In  t h a t  
work the  crisp, bu t  qual i ta t ive ,  mark  of dea th- in-acute-  
anaphylax is  was the  end point.  In studies here  reported,  
the  ab i l i ty  of cyc lophosphamide  to inhibi t  the format ion  
of prec ip i ta t ing  an t ibody  in the guinea-pig is eva lua ted  
using a quan t i t a t i ve  me thod  of double diffusion in gel for 
an t ibody  de te rmina t ion  a. Fur ther ,  dosage schedules of 
ant igen  in saline solut ion as against  similar amoun t s  of 
ant igen  in comple te  F reund ' s  adj uvan t  are compared  and 
the  an t ibody  inhibi t ing abili t ies of two o ther  cancer  
chemothe rapeu t i c  drugs, viz. v inealeukoblas t ine  and 6- 
mercaptopur ine ,  have been tested.  

Methods. Antigen th roughou t  was five t imes  recrysta l -  
tized egg a lbumin  ~ prepared  a t  a ha l f -percent  concentra-  
t ion in physiological  saline. When  a d j u v a n t  was used, 
equa l  parts  of F reund ' s  comple te  a d j u v a n t  ~ and egg- 
saline solut ion were emulsified immed ia t e ly  prior  to in- 
jection.  All ant igen inject ions were in t raper i tonea l  (IP). 
Animals  were closed-colony randomly-bred  t l a r t l e y  
strain,  albino guinea-pigs,  weighing a p p r o x i m a t e l y  x/= kg. 
Cyclophosphamide  and v inca lenkoblas t ine  were prepared 
in physiological  saline solution. 6-Mercaptopur ine  was 
suspended in co t ton  seed oil 150 mg/cm a. Blood was se- 
cured via in tercardiac  puncture  under  l ight  e ther  anes- 
thesia  a t  2, 4~/~ and 8 weeks af ter  first ant igenic  s t imu-  
lat ion ; and addi t ional ly ,  for the  cychlphosphamide  t rea ted  
animals,  a t  2~/a weeks following second ant igenic  s t imu-  
lation. 

An t ibody  concent ra t ion  was measured using the  tech- 
nique of P~ggR, which quan t i t a t e s  on the basis of the 
posit ion of p rec ip i ta t ion  band in gel agar  in capi l lary 
tubes a. 

Results. (1) Saline cycl@hosphamide : Sensit izing sched- 
ule is shown in Figure 1. Serum from control  animals  
showed good an t ibody  concent ra t ion  a t  2 weeks (8/8),4'/~ 
weeks (7/7), and 8 weeks (5/5). The  cyc tophosphamide  
t r ea ted  animals  had  no de tec tab le  an t ibody  at  2 weeks 
(8/8} and 8 weeks (7/7); a t  4x/.a weeks 11 of 12 animals  had 
no detec table  an t ibody  and the re.maining guinea-pig had 
t race (but definite) ant ibody.  

(2) Failure o/ vincaleukoblastine and 6-mercaptop.urine: 
Sensit izing schedule is shown in F igure  1. Comparab ly  
t imed  and somewha t  more  toxic  schedules of vincaleuko-  
blas t ine  and 6-mercap topur ine  did not  inhibi t  an t ibody  

format ion ;  the an t ibody concentrati~ms of these animals  
were indis t inguishable  fn~m those of the control  group. 
The  compara t ive  mor ta l i ty  of the several  drugs is show1~. 
in the  Table,  

(3) Immune  tolerance ind*tced by t**at,t~ent with e ~ -  
eyclophosphamide: A group of the cyc lophosphamide  
t rea ted  animals  t ha t  had been exposed to ant igen  5t/~ 
weeks previous ly  and a uew control  group were injected 
wi th  egg a lbumin  (1 mg IP  a l te rna te  days  ~< 3). No addi-  
t ional  cyc lophosphamide  was used. Blood was d rawn 2'/~ 

C m n p a r a t i v e  m o r t a l i t y  

npp r ( , x ima te ly  l/a kg guinca-pig~ 

: t  week s u r v i v o r s  

C y c l o p h o s p h a n l i d e  11! m g / d x  I i  16/21~ 

Vinca l eukob la s t i ne  11 ~,/dx 1~ t21~11 

t ; -n i e r cap topur ine  150 ll{g in ~il d a y  1 a n d  d a y  r~ 7/'21 

Cytoxan 10 mg 

V}ncaleukoblastine 
11"/sn 

B- mercapfopurine 
150rag in co,on 
seed oil s.c. 
Egg albumin 
ling ip. 

Primary experimen'N stimulation 

;~ 3 ~- 5 B 7 B 9 10 11 12 13 1~ 
Tim~ [ days) 5uinea-pigs V2 kg 

Fig. 1. l)(~se and  t ime  r e l a tkmsh ip s  of d r u g s  a n d  an t i gen  art, shown.  
Cont ro l  an ima l s  received egg a lbmn in  a n d  no d rug .  "l'he th ree  differ-  
en t  exper in len ta ]  g roups  were given egg alb(llttitl arid erie of tile 3 test  

d rugs .  
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weeks  later .  Cont ro l  an im a l s  showed  good a n t i b o i l y  con-  
c e n t r a t i o n  (8/8), whereas  t he  16 cyc lophosphami i t e  pre-  
t r e a t e d  guinea-pigs  d iv ided  in to  t he  fol lowing q u a l i t a t i v e  
d i s t inc t  g roups :  (a) no de t ec t ab le  a n t i b o d y - -  9; (b) t r ace  
a n t i b o d y - - 5 ;  a n d  (c) good a n t i b o d y  (over laps  w i t h  con-  
t ro i s ) - -2 ,  As a group,  t he  guinea-pigs  p rev ious ly  t r e a t e d  
wi th  c y c l o p h o s p h a m i d e  and  egg a l b u m i n  showed  inh i -  
b i t ion  of fo rma t ion  of an t i -egg  p r e c i p i t a t i n g  a n t i b o d y .  

(4) Stimulation o/cyclophosphamide animals with antigen 
emulsi/ied with t:reund's complete adjuvant: T he  cyclo- 
p h o s p h a m i d e - a n t i g e n  schedule  was iden t i ca l  w i t h  t h a t  of 
t he  in i t ia l  e x p e r i m e n t  as ou t l ined  in F igu re  1, e x c e p t  t h a t  
an t igen  was emulsif ied in comple t e  F r e u n d ' s  a d j u v a n t .  
Blood was d r a w n  a t  3 a n d  a t  4 weeks a f t e r  t he  f irst  an t i -  
gen in ject ion.  At  3 weeks t he  F r e u n d  egg a l b u m i n  cont ro l s  
showed excel lent  t i t e r s  whereas  t he  e x p e r i m e n t a l  a n i m a l s  
h a d  good, b u t  more  t h a n  4-fold w e a k e r  t i t e r s  (Figure  2). 
However ,  a t  4 weeks t he  t i t e r s  in  e x p e r i m e n t a l  a n d  con-  
t rol  F r e u n d  egg a l b u m i n  a n i m a l s  were b o t h  exce l len t  and  
ind is t inguishab le ,  U n d e r  t he  cond i t ions  of t he  e x p e r i m e n t  
cyc lophosphamide  h a d  on ly  t e m p o r a r i l y  a n d  i n c o m p l e t e l y  
d a m p e d  the  a n t i b o d y  f o r m a t i o n  response  to  t h e  s t r o n g  
an t igen ic  s t imu lus  of F r e u n d ' s  egg a l b u m i n  sens i t i za t ion .  

Discussion. C y c l o p h o s p h a m i d e  is an  a l k y l a t i n g  a g e n t  
t h a t  is used in t he  t r e a t m e n t  of h u m a n  mal ignanc ies ,  pa r -  
t i cu la r ly  those  of the  l y m p h o m a  group.  In  b o t h  m a n  a n d  
guinea-p ig  a p p r o p r i a t e l y  h i g h  dosage schedules  will regu-  
la r ly  p roduce  a p r o f o u n d  leukopen ia .  A l t h o u g h  t h e  g r a n u -  
locytes  are  more  sens i t ive  t h a n  t he  l ym phocy t e s ,  a 20 d a y  
course of c y c l o p h o s p h a m i d e  10 m g  per  day ,  when  g iven  
to 500 g guinea-pigs ,  m a y  depress  the  t o t a l  p e r i p h e r a l  
l eukocyte  c o u n t  to  less t h a n  200 ce l l s /mm a. A h i g h  price 
in m o r b i d i t y  a n d  m o r t a l i t y  is pa id  for ach iev ing  such  a 
p ro found  leukopenia .  

Specific i n h i b i t i o n  of p r i m a r y  a n t i b o d y  f f ) rmat ion  has  
been  d e m o n s t r a t e d  wi th  X - r a y s  a n d  a n u m b e r  of an t i -  
me tabo l i t e s  a n d  n i t r o g e n  m u s t a r d  d rugs  in severa l  ani-  
mals  ~ 9. F u r t h e r ,  SCHVv'ARTZ a n d  DAMESHEK 10 h a v e  
shown  t h a t  t he  i n h i b i t i o n  of p r i m a r y  a n t i b o d y  s t imu la -  
t i on  w i th  6 - m e r c a p t o p u r i n e  in the  r a b b i t  m a y  p r oduce  a 

long las t ing  re f rac to r iness  to  f u r t h e r  s t i m u l a t i o n  w i t h  
g iven  a n t i g e n  (specific acqu i r ed  i m m u n e  to lerance) .  Our  
f ind ings  r epo r t ed  a b o v e  d e m o n s t r a t e  a para l le l  effect  in 
t he  gu inea -p ig  w i t h  cyc lophosphamide .  I t  is e v i d e n t  t h a t  
t h e  i n h i b i t i o n  of p r i m a r y  a n t i b o d y  f o r m a t i o n  is more  
eas i ly  ach i eved  t h a n  t h e  p r o d u c t i o n  of i m m u n e  to le rance .  

I t  is i n t e r e s t i ng  t h a t  the  b a r r i e r  to  a n t i b o d y  f o r m a t i o n  
can  be wel l -nigh ove rcome  via t he  use of F r e u n d ' s  ad ju -  
v a n t .  This  f ind ing  would  be  c o n g r u e n t  w i t h  t he  r e p o r t  
t h a t  6 - m e r c a p t o p u r i n e  fai led to  i n h i b i t  p r i m a r y  f o r m a t i o n  
of c i r cu la t ing  a n t i b o d i e s  in  r a b b i t s  sens i t ized  w i t h  a lbu-  
m in  emuls i f ied  in F r e u n d ' s  comple t e  a d j u v a n t  11. I t  would  
also be  a mode l  for those  e x p e r i m e n t s  in  w h i c h  c i r cu la t ing  
a n t i b o d y  f o r m a t i o n  was delayed,  b u t  no t  p r e v e n t e d ,  b y  
cance r  c h e m o t h e r a p y  d rugs  ~. W e  h a v e  r ea son  to feel t h a t  
a c o m p a r a b l e  e x p l a n a t i o n  would  ho ld  for t he  on ly  t r a n -  
s i en t  i n h i b i t i o n  of de l ayed  h y p e r s e n s i t i v i t y  w i t h  cyclo-  
p h o s p h a m i d c  a n d  o t h e r  d r u g s - - t h e  an t i gen i c  s t imu lus  
be ing  too  p ro found .  

~IAIBACIt a n d  MAGUIRE fai led to ach ieve  a n y  s ign i f ican t  
i n h i b i t i o n  in gu inea-p igs  t r e a t e d  w i t h  6 - m e r c a p t o p u r i n e  
o n  a schedule  c o m p a r a b l e  to  t h a t  successful ly  used  in  
r a b b i t s  b y  SCHVtARTZ a n d  DAMESHEK us ing  l e tha l  ana -  
phy l ax i s  as a n  end  p o i n t  13. P r e v i o u s  workers  h a v e  h a d  a 
s imi la r  exper ience  ~4. The  lack of success m a y  r e p r e s e n t  a 
species '  d i f ference or, pe rhaps ,  a fa i lure  to  deve lop  opt i -  
m u m  schedules  of a n t i g e n  a n d  drug.  I t  is i n t e r e s t i ng  t h a t  
t he  gu inea -p ig  l eukocy te  (and  l y m p h o c y t e )  is qu i t e  sensi-  
t i ve  to  c y c l o p h o s p h a m i d e  a n d  r e l a t i ve ly  r e s i s t a n t  to  6- 
m e r c a p t o p u r i n e  a n d  v inca l eukob la s t i ne ,  in t h e  schedu les  
used. 

Zusammen/assung. C y c l o p h o s p h a m i d  (abe t  n i c h t  6- 
M e r c a p t o p u r i n  oder  V inca l eukob la s t i n )  v e r h i n d e r t  die 
pr im/ i re  A n t i k 6 r p e r b i l d u n g  b e i m  Meerschweinchen ,  A u c h  
bei  fo r tgese t z t e r  S t i m u l a t i o n  mi t  d e m  spezi f i schen Ant i -  
gen b le iben  die Tiere r e l a t i v  refrakt i i r .  Dieser  H e m m e f f e k t  
wi rd  w e i t g e h e n d  au fgehoben ,  w e n n  das  A n t i g e n  m i t  
F r e u n d ' s  A d j u v a n s  in j i z ie r t  wird.  
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Fig, ~. - - - -  Freund egg albumin stimulated auimals at 3 and 4 
weeks; Freund egg albmniil ~-eyclophosphamide animals at 4 weeks. 
. . . . .  Freund egg albumin+ cyclophosphatnide animals at 3 weeks. 
Coincident cyclophosphamide treatment delayed appearance of inaxi- 
mum titers of precipitating antibody, The range within each group is 

indicated by the vertical bars. 
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