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Extensive Endoplasmic  Ret iculum: a Dist inguishing Feature of Auxin-Produc ing  Plant Cells 

The growth  of h igher  p lan t  cells is dependen t  upon the 
hormone  aux in  (indole 3-acetic acid). I n  in t ac t  p lants  the  
growing t ips  and c a m b i a  are bel ieved to  be the  source of 
th is  ho rmone ;  in t issue cul ture  mos t  p l an t  cells require  
the  add i t ion  of indole 3-acetic acid  to  t he  m e d i u m  for 
growth.  Unde r  cer ta in  condi t ions  p lan t  cells t h a t  usual ly  
depend  upon mer i s t ema t i c  cells for aux in  produce  this  
ho rmone  themselves .  F o r  example ,  cells of bacter ia-f ree  
c rown gall  t issue are  ab le  to synthes ize  the i r  own  requi red  
aux in  and grow best  on auxin-free  medium.  Similar ly,  
t issue f rom the  hybr id  t u m o r  formed by  Nico t iana  glauca 
× N .  landsdor/ i i  is ab le  to grow on hormone-f ree  medium,  

despi te  the  fact  t h a t  bo th  of the  paren ta l  t issues require  
exogenous  aux in  for g rowth  in v i t ro  i A th i rd  example  is 
the  case referred to  as ' hab i tua t ion '  or  'anergia ' ,  a s i tua-  
t ion where p l an t  cells t h a t  a t  one t i m e  requi red  auxin  in 
the  m e d i u m  for the i r  g rowth  in v i t ro  spontaneous ly  pro-  
duce this  ho rmone  3. 

Prev ious  fine s t ruc ture  s tudies on crown gall  cells 3-6 
have  demons t r a t ed  t h a t  these aux in-produc ing  cells are 
dis t inguished by  ex tens ive  endoplasmic  re t iculum,  as are 
cells f rom hab i t ua t ed  cul tures  of Vinca and Acacia  L More- 
over,  cells s t imula t ed  to  ac t ive  pro l i fe ra t ion  by  the  exo- 

genous appl ica t ion  of aux in  do no t  become r icher  in endo-  
plasmic  re t i cu lum 4, 5 This  repor t  suggests t h a t  a b u n d a n t  
endoptasmic  re t i cu lum appears  to be a c o m m o n  subst ruc-  
tura l  charac te r i s t ic  of auxin-producing  cells. 

Tissues of N .  glauca, N .  langsdor/i i  and the i r  hybr id  
were grown in cul ture ,  t he  first  two  on aux in - supp lemen ted  
media,  t he  last  on auxin-f ree  medium.  Tissues were  f ixed 
in 3% g lu t a ra ldehyde  in cacodyla te  buffer  (pH 6.8), post-  
f ixed in 2% osmium,  dehydra ted ,  and embedded  in E p o n  
812. Sect ions were  cut ,  s ta ined wi th  lead s and  examined  
wi th  a Zeiss E M 9 S  elect ron microscope. Fo r  fu r the r  com- 
parison, cells f rom t u m o r s  inci ted by  bac ter ia  and  de- 
penden t  on the i r  con t inu ing  presence for a source of aux in  
were examined .  These  tumors  were ob ta ined  on Kalan-  
choe by  infect ing s tem punc tures  wi th  a v i ru len t  s t rain of 
Pseudomonas  savastanoi;  t issue f rom these tumors  was 
fixed and processed in the  m a n n e r  descr ibed above.  

The cells f rom the  hybr id  t u m o r  t issue (Figure 1) can be 
seen to be cons iderab ly  r icher  in endoplasmic  re t icu lum 
than  those f rom e i ther  pa ren t  (Figures 2 and 3). The  abun-  
dan t  endoplasmic  r e t i cu lum in the  hybr id  cells is similar  in 
amoun t  to t h a t  seen in c rown gall  cells ~, and is largely of 
the r ibosome-s tudded  or  rough type.  In  contrast ,  cells 

Fig. 1. Nicofiana hybrid tumor cells. Note extensive endoplasmic 
retieulum. × 10,500. Fig. 3. N. glauca cells. × 12,858. 

Fig. 4. Tumor cells from P. savastanoi-induced tumor in Kalanchoe. 
Fig. 2. N. langsdorIii eells. ×4153. x9,286. 
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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. 
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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. 


