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f rom the  Kalanchoe tumors ,  a l t hough  capab le  of rap id  
g rowth  in the  presence  of the  inc i t ing  bacter ia ,  have  l i t t le  
endoplasmic  re t icu lum (Figure 4), and  closely resemble  
Kalanchoe cells s t imu la t ed  to  rap id  g rowth  by  exogenous ly  
appl ied  auxin  5. 

1 A. C. BRAUN and J. LIPETZ, in Cells and Tissues in Culture (Ed. 
E. N. WILL~ER; Academic Press, New York 1966), vol. 3, p. 691. 

2 R. J. GAUTHERET, Bull. Soe. Chim. biol. 2d, 13 (1942). 
s j .  LIPETZ, J. Cell Biol. 35, 82a (1967). 
4 j .  LIPETZ, J. Cell Biol. 39, 81a (1968). 
5 j .  LIPETZ, Protoplasma 70, 207 (1970). 

M. S. MANOCHA, Can. J. Bot. 48, 1455 (1970). 
? J. LIPETZ, J. Cell Biol. 43, 80a (1969). 
8 j .  H. VENABLE and R. COGGESHALL, J. Cell Biol. 25, 407 (1965). 
9 C. BERKALOFF, J. Microscopic 2, 213 (1963). 

10 L. M. SRIVASTAVA, J. Cell Biol. 31, 79 (1966). 
11 H. MOLLENHAUER, personal communication. 
1~ This work was begun at Manhattan College, Bronx, New York, 

supported by USPHS grant No. CA 06955, the Anna Fuller fund, 
and the Christine Sonntag Foundation. The work was continued 
at the Boyce Thompson Institute, Yonkers, New York, and 
completed at the Wistar Institute with support from USPHS 
grant No. CA 10815. 

13 I am grateful to Dr. G. HAam¢ for the Nicotiana tissues, Dr. J. LIP" 
PINCOTT for the P. savastanoi cultures and to Mrs. B. DI GREGORIO 
and E. MANASSE for competent technical assistance. 

l* Address reprints requests to: The Wistar Institute, 36th Street 
at Spruce, Philadelphia (Pa. 19104, USA). 

Other  workers  have  d e m o n s t r a t e d  t h a t  m e r i s t e m a t i c  
cells, which  are bel ieved to ac t ive ly  secrete  auxin ,  are 
s imi lary  r ich  in endop lasmic  re t i cu lum ~. 10. These  observa-  
t ions  s u p p o r t  t he  hypo thes i s  t h a t  ex tens ive  endop lasmic  
re t i cu lum is charac te r i s t i c  of aux in -p roduc ing  cells and  is 
no t  a cellular response  to  auxin .  

The  i m p o r t a n t  role of rough  endop lasmic  re t i cu lum in 
p ro t e in  syn thes i s  in p l a n t  and  an imal  cells has  been  ex- 
t ens ive ly  d o c u m e n t e d .  An a b u n d a n c e  of endop lasmic  
re t i cu lum in p ro te in - sec re t ing  p l a n t  cells has  also been  
r epo r t ed  11. This  suggests  t h a t  p ro t e in  syn thes i s  and aux in  
syn thes i s  m a y  have  a c o m m o n  subcel lular  s i te  1,. 

Rdsumd. Le cy top l a sme  des cellules v6g6tales capables  
de syn th6 t i se r  l ' aux ine  est  caract6ris6 pa r  l ' abondance  du  
r6t iculum endoplasmique .  Les cellules d o n t  la croissance 
est  s t imul6e  par  de hau te s  concen t r a t ions  de ce t te  hor-  
mone  c o n t i e n n e n t  beaucoup  moins  de r6 t iculum endo-  
p lasmique .  D'ofl l ' hypo th~se  que le lieu de synth~se  de 
l ' aux ine  (dans les cellules capables  de ce t t e  synth~se)  est  
peut -St re  le r6 t iculum endop lasmique .  
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Inhibition by Ergocornine and 2-Br-a-Ergocryptin of Spontaneous Mammary Tumor Appearance 
in Mice 

Hyperp l a s t i c  nodules  (HN) are r ep re sen ted  as the  pre-  
neoplas t ic  s t a t e  of spon taneous  m a m m a r y  t u m o r  develop-  
m e n t  in mice  1. The au thors  p rev ious ly  r epo r t ed  t h a t  ergo- 
cornine  and  2 -Br -e -e rgokryp t in  (CB-154) suppress  t he  
p i t u i t a ry  p ro lac t in  secre t ion and  inhib i t  t he  d e v e l o p m e n t  
and  g r o w t h  of m a m m a r y  H N  in mice  3. Fu r the rmore ,  t h e y  
have  d e m o n s t r a t e d  t h a t  these  ergot  a lkaloids  inh ib i t  t he  
pro lac t in  secre t ion no t  only  f rom the  in si tu b u t  also the  
g ra f ted  p i tu i t a r ies  3. The p re sen t  e x p e r i m e n t  was carr ied 
out  in order  to  inves t iga te  w h e t h e r  or no t  e rgocornine  and  
CB-154 suppress  t he  appea rance  of spon taneous  m a m m a r y  
t u m o r s  in mice when  admin i s t e r ed  con t inuous ly  for a long 
per iod as pellet .  

Mater ials  and  methods. Animals  used were 3- to  5 -mon th -  
old virgin mice of C 3 H / He  s t ra in  bred  in the  au tho r s '  la- 
bora to ry .  They  were  d iv ided  in to  3 groups.  Groups  I and  
II  were i m p l a n t e d  subcu taneous ly  wi th  pel le ts  of ergo- 
cornine m e t h a n e s u l f o n a t e  and  CB-154, respect ive ly .  E a c h  
ergot  alkaloid was t ho rough ly  mixed  wi th  cholesterol  in 

the  ra t io  of 1 : 4, and  50 mg  of the  m i x t u r e  was pe l le ted  in 
t he  size of 5 m m  in d i a m e t e r  and  2 m m  in th ickness .  
Group  I I I  as t h e  cont ro l  received the  same size of pe l le t  of 
choles terol  only. 

A p p r o x i m a t e l y  4 weeks af ter  the  pel le t  imp lan ta t ion ,  
all mice  were g iven I p i t u i t a ry  i sograf t  each  unde r  the  
r igh t  k idney  capsule expec t ing  the  e n h a n c e m e n t  of m a m -  
m a r y  t u m o r  deve lopment* .  F o u r  m o n t h s  a f te r  the  f i rs t  
pel le t  imp lan ta t ion ,  each  group received one addi t iona l  
pel le t  of the  same drug. All mice were  e x a mi n e d  for pal-  
pab le  m a m m a r y  t u mo r s  once a week t h r o u g h o u t  t he  ex- 
pe r iment .  The mice wi th  pa lpab le  t u mo r s  were killed 
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Body and organ weights and mammary tumor incidence in each group 

Group Treatment No. of Body weight (g) Change Anterior Ovarian Mammary tumor 
mice (%) pituitary weight incidence (%) 

Initial Final (%) weight (mg) (mg) 

I Ergoeornine 10 23.0 -4- 0.7 a 32.4 -4- 0.9 43 i 6 1.98 4- 0.10 11.1 4- 1.9 20.0 b (2[10) a 
II CB-154 10 22.1 4- 0.5 33.1 4- 1.5 50 -t- 8 2.11 -4- 0.12 8.7 4. 0.7 ° 10.0 c (1/10) 
III Control 19 22.3 4- 0.6 32.1 4- 0.6 43 4- 5 2.30 ± 0.09 14.8 -~- 1.2 73.7 (14/19) 

a Mean -4- standard error of the mean. b Significant against control P < 0.02. c Significant against control P < 0.01. a No. of mice with tumors• 
total No. of mice examined. 
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a b o u t  1 m o n t h  a f t e r  t he  a p p e a r a n c e  of t he  t u m o r .  All t he  
o the r s  were  k i l led  a t  t h e  end  of 9 m o n t h s  a f t e r  t h e  f i rs t  
pe l l e t  i m p l a n t a t i o n .  A t  au topsy ,  t h e  b o d y  a n d  o rgan  
we igh t s  were m e a s u r e d  a n d  t h e  r i g h t  t ho rac i c  m a m m a r y  
g l a n d  was  used for a whole  m o u n t  p r e p a r a t i o n .  

Results and discussion. T h e  resu l t s  a re  i l l u s t r a t e d  in t h e  
Table .  T h e r e  was  no  d i f ference  a m o n g  groups  in t he  b o d y  
w e i g h t  change .  T h e  a n t e r i o r  p i t u i t a r y  a n d  o v a r i a n  we igh t s  
h a d  a t r e n d  to  decrease  in g roups  I a n d  I I  as c o m p a r e d  
w i t h  g roup  I I I ,  a l t h o u g h  t h e  d i f fe rence  was  n o t  s t a t i s t i -  
ca l ly  s ign i f i can t  e x c e p t  t h e  d i f ference  b e t w e e n  groups  I I  
a n d  I I I  in  t h e  o v a r i a n  w e i g h t  ( P  < 0.01). These  resu l t s  
agreed  w i t h  t h e  a u t h o r s '  p r ev ious  resu l t s  3. T h e  m a m m a r y  
t u m o r  a p p e a r a n c e  was s ign i f i can t ly  i n h i b i t e d  b y  ergo- 
corn ine  or  CB-154:  On ly  10 a n d  20% in g roups  I a n d  I I  of 
mice  r e spec t ive ly  h a d  a t u m o r  a t  t he  end  of t h e  experi-  
men t ,  whe reas  m a m m a r y  t u m o r s  a p p e a r e d  in 74% of mice  
in g roup  I I I .  A t  au topsy ,  no  pe l le t s  could  be  f o u n d  in t he  
mice  w i t h  t u m o r s  as  wel l  as in  a few o t h e r s  of g roups  I a n d  
I I .  These  pe l le t s  m a y  h a v e  been  lost  on  a c c o u n t  of differ-  
en t  causes.  The  whole  m o u n t  p r e p a r a t i o n s  of t h e  m a m m a -  
ry  g l ands  in these  mice  showed  r a t h e r  m a r k e d  lobuloa tveo-  
Iar  d e v e l o p m e n t  s imi l a r l y  to  t h a t  in  g roup  I I I ,  whi le  in  
t h i s  r e spec t  t h e  g lands  of t h e  o t h e r  mice  of g roups  I a n d  I I  

were in a n  a h n o s t  comple t e  r u d i m e n t a r y  s ta te .  I n  good 
a g r e e m e n t  w i t h  t h e  a u t h o r s  p rev ious  resu l t s  3, t he  m a m -  
m a r y  g lands  in g roups  I a n d  I I  h a d  scarce HN,  whi le  t he re  
ex i s ted  n u m e r o u s  huge  H N  in t h e  g l and  of g roup  I I I .  All  
t he  resu l t s  i nd i ca t e  t h a t  these  e rgo t  a lka lo ids  i n h i b i t  t he  
s p o n t a n e o u s  m a m m a r y  t u m o r  a p p e a r a n c e  in mice  a n d  
t h a t  t h i s  i n h i b i t o r y  ef fec t  is ba sed  on  t h e i r  supp re s s ion  of 
t he  d e v e l o p m e n t  a n d  g r o w t h  of m a m m a r y  HN.  

Zusammen[assung. Die s u b k u t a n e  I m p a n t a t i o n  v o n  E r -  
gocorn in  oder  2 - B r - ~ - E r g o k r y p t i n  (CB-154) h e m m t  die 
B i l dung  yon  s p o n t a n e n  T u m o r e n  der  Milchdr i ise  bei  der  
Maus. 
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L y s o s o m a l  H y d r o l a s e s  in  L y m p h o i d  T i s s u e  f r o m  

T h e  d e v e l o p m e n t  of indo ly l  m e t h o d s  for  t h e  h i s toche -  
mica l  d e m o n s t r a t i o n  of e n z y m e  a c t i v i t y  b y  HOLT X a n d  
PEARSON z h a s  p r o v i d e d  a n  i m p r o v e d  t e c h n i q u e  for  t h e  
s t u d y  of l y m p h o i d  t i ssue  3. I n  a p r e v i o u s  repor t ,  we h a v e  
app l ied  t he se  m e t h o d s  to  t h e  n e o n a t a l  r e t i cu l oendo t he l i a l  
s y s t e m  a n d  found  t h a t ,  in  general ,  t h e  i n t e n s i t y  a n d  pa t -  
t e r n  of s t a i n i n g  was co r re la t ed  w i t h  morpho log ic  m a t u r a -  
t ion*.  The re  were  two  excep t i ons :  r e a c t i v i t y  in t he  t h y -  
m u s  was  de layed,  b u t  in  con t r a s t ,  s t a i n i n g  of m o n o n u c l e a r  
cells in  t he  i n t e s t i n a l  l a m i n a  p r o p r i a  p receded  t he  n o r m a l  
n e o n a t a l  p ro l i f e ra t ion  a n d  d i f f e r en t i a t i on  of these  cells. 
The  a n t i g e n e t i c  i so la t ion  of t h e  t h y m u s  a n d  t h e  h e a v y  
exposu re  of t h e  i n t e s t i n e  to  foreign m a t e r i a l  sugges ted  
t h a t  a n t i g e n  ' p r o x i m i t y '  m i g h t  be  i m p o r t a n t  to  t h e  ma-  
t u r a t i o n  of d e g r a d a t i v e  e n z y m e s  in l y m p h o i d  t issues.  T he  
fo l lowing e x p e r i m e n t  was  des igned  to  t e s t  t he  h y p o t h e s i s  
s ince t h e  exposu re  of ge rm-f ree  a n i m a l s  to  foreign m a t e r i a l  
is g rea t ly  d imin i shed .  

T h e  t h y m u s ,  spleen,  p r o x i m a l  j e j u n e u m ,  d i s t a l  i leum, 
lung,  a n d  w h e n  iden t i f iab le ,  mesen te r ic ,  ax i l la ry ,  a n d  
pop l i t e a l  l y m p h  nodes  were  r e m o v e d  f rom a g roup  of 6 
sacr i f iced a d u l t  ge rm- f l ee  Sp r ague - D aw l ey  r a t s  a n d  f rom 
n o r m a l  new-born ,7 -day -  a n d  14-day-old  an imals .  Tissues  
f rom n o r m a l  a d u l t  a n d  germ-free  a n i m a l s  wh ich  h a d  been  
c o n v e n t i o n a l i z e d  for  60 d a y s  were  used for compar i son .  All  
s p e c i m e n s  were  qu i ck ly  f rozen in  a d r y  ice-ace tone  b a t h  
a n d  s to red  a t  - -70°C.  F r o z e n  sec t ions  were s u b s e q u e n t l y  
p r e p a r e d  a n d  i n c u b a t e d  w i t h  t h e  indo ly l  ga lac tos ide  a n d  
g lucuronide ,  c leared  t h r o u g h  xylol ,  a n d  m o u n t e d  acco rd ing  
to  t h e  m e t h o d s  desc r ibed  p rev ious ly  2, ~. P o r t i o n s  of e ach  
t issue,  or  in  t h e  y o u n g e r  an imals ,  f r om l i t t e r  ma tes ,  were 
used for  p a r a f f i n  sect ions.  

T h e  h is to logic  a p p e a r a n c e  of t he  t h y m u s  f rom t h e  germ-  
free r a t  was  s imi l a r  to  t h a t  f rom t h e  n e w - b o r n  a n i m a l  in  
t h a t  t h e  co r t ex  was  i m c o m p l e t e l y  deve loped .  Sec t ions  in- 
c u b a t e d  for  ga lac tos idase  (GAL) a n d  g lucuron idase  
(GLCR) showed  occasional ,  f a i n t l y  r eac t i ve  cells in t h e  
m e d u l l a  a n d  cor tex .  T h e  level  of s t a i n i n g  was  iden t ica l  in  
n e o n a t a l  specimens ,  b u t  m a r k e d l y  r educed  in c o m p a r i s o n  

G e r m - f r e e  and N e o n a t a l  Rat s  

t o  t h e  n o r m a l  adu l t .  I n  t h e  t h y m u s  f rom conven t i ona l i z ed  
rats ,  t he  cor tex  was s o m e w h a t  t h i c k e r  a n d  n u m e r o u s  
mi toses  were p resen t .  T h e  h i s t o c h e m i c a l  r eac t ions  were 
s imi la r  to  those  in n o r m a l  a d u l t  r a t  spec imens .  R e a c t i v e  
cells appea red  to  be  m e d i u m  a n d  la rge  l y m p h o c y t e s  wh ich  
were o therwise  i n d i s t i n g u i s h a b l e  f rom s u r r o u n d i n g  ceils. 

The  spleen f rom germ-f ree  a n i m a l s  h a d  a n  u n u s u a l  
appea rance .  The  follicles were s m a l l  a n d  c o n t a i n e d  no  
ge rmina l  centers ,  a n d  t h e  m a r g i n a l  zone was b road ,  b u t  
poor ly  demarca t ed .  As in t h e  n e o n a t a l  specimens ,  t r ace  or  
a b s e n t  s t a in ing  was fo rmed  w i t h  b o t h  subs t r a t e s .  The  mar -  
g ina l  zone was st i l l  i n d i s t i n c t  in c o n v e n t i o n a l i z e d  an imals ,  
b u t  t he re  were n u m e r o u s  g e r m i n a l  cen te rs .  La rge  m o n o -  
nuc lea r  cells r eac t ive  for  G A L  a n d  G L C R  were  found  ad-  
j a c e n t  to  t he  follicles a n d  s c a t t e r e d  in t he  r ed  polp.  The  
s t a in ing  i n t e n s i t y  was s o m e w h a t  less t h a n  in t he  n o r m a l  
adu l t ,  a n d  m o s t  s imi la r  to  14 d a y  spec imens .  

The  smal l  in t e s t ine  in germ-f ree  a n i m a l s  was  d i la ted ,  a n d  
t he  n o r m a l  vil l i  were b l u n t e d .  T h e r e  was  a p a u c i t y  of re t i -  
cu la r  cells in t he  l a m i n a  p rop r i a  a n d  small ,  i n f r e q u e n t  
l y m p h o i d  aggregates .  A l t h o u g h  r educed  in t o t a l  n u m b e r ,  a 
large  p r o p o r t i o n  of t h e  i n t e r s t i t i a l  cel ls  s t a i n e d  i n t e n s e l y  
for  G A L  and  G L C R  ; t h e  r e a c t i v i t y  was s imi l a r  to  week-o ld  
r a t h e r  t h a n  a new-bo rn  spec imen.  I n  c o n v e n t i o n a l i z e d  ani -  
mals ,  i n t e r s t i t i a l  cells were  m o r e  n u m e r o u s ;  P e y e r ' s  
p a t c h e s  were smal l e r  t h a n  in t h e  n o r m a l  adu l t ,  b u t  t h e r e  
were f r equen t  follicles w i t h  g e r m i n a l  cen te rs .  The  h i s to -  
chemica l  r eac t ions  for b o t h  e n z y m e s  were i n d i s t i n g u i s h a b l e  
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