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Table II. Effect of bethamethasone on gastric Irmcosal Inast cell population (MCP) 

1301 

Mean MCP ::c SE p-Values 

Region of stomach Group-I Group-III Group IV 
Contro! Adrenal intact rats Adrenalectomized 

with steroid rats with steroid 
(10) (10) (10) 

I-III I-IV III-IV 

GlarlduIar 255~7 138~6 228~7 <0.001 0.01 <0.001 
pyloric 118-c4 82~=4 114~_6 <0.001 0.6 <0.001 
Rumen 56• 3 43~ 3 47j=4 0.01 0.1 0.6 

Figures in parentheses denote the number of rats 

Results. Table I shows t h a t  bi la teral  ad rena lec tomy has 
produced  a h ighly  significmat (p 0.001 or less) increase in 
the gastric mucosal  m a s t  cell populatiola, i r respect ive of 
the  region of the  s t omach  and  the  in terval  a f ter  adrenal-  
ec tomy  - 5 or 15 days.  Ex t ens ion  of the  pos t -opera t ive  
period to  15 days  has  n o t  increased the  n u m b e r  of mas t  
cells in any  p a r t  of t he  s t omach  (p 0.02 or more).  Table I I  
shows t h a t  b e t a m e t h a s o n e  has reduced the  mas t  cell pop-  
pula t ion  in adrena l  in t ac t  ra t s  in compar ison wi th  the  
contro l  ra t s ;  the  decrease  being s ignif icant  in nil the  3 
por t ions  of s tomach .  On the  o the r  hand,  the  m a s t  cell 
popula t ion  in bi la tera l ly  adrena lec tomized  group, which 
received be t ame thasone ,  is a lmos t  the  same as t h a t  of the  
control  group. 

Discussion. A good corre la t ion has been shown be tween  
his tamine,  m a s t  cells and par ie ta l  cells in all the  zones of 
t he  s tomach  of rats,  no rmal  and  cort isone t rea ted ,  by  
FOLEY and @LICKS. T h e y  concluded t h a t  h i s tamine  was 
p robab ly  l ibera ted f rom the  m a s t  cells when t h e y  under-  
wen t  degranula t ion  in response  to appropr ia te  stimuli.  
The increase in n u m b e r  of m a s t  ceils in adrena lec tomized  
animals  indicates  t h a t  in the  absence  of t he  circulat ing 

s teroids the  h i s tamine  s tays  bound  within the  mas t  cells. 
A d ren a l ec t o my  m a y  thus  r emove  a p o t e n t  s t imulus  for 
degranula t ion  of m a s t  ceils as compared  wi th  adrenal -  
in t ac t  rats.  The consequen t  lack of h i s t amine  release in 
the  gastr ic  mucosa  can well expla in  the  gastr ic  anac id i ty  
repor ted  in Addison ' s  disease and  adrena lec tomized  ani- 
mals. The lack of a s ignif icant  increase in the  Inast  celI 
popula t ion  on extens ion  of the  pos t -opera t ive  per iod 
shows t h a t  adrenals  have  a def ini te  t ime- l imi ted  influence 
on the  t u rn -ove r  of gastr ic  mucosal  mas t  cells. The signif- 
icant  decrease in t he  n u m b e r  of m a s t  ceils in the  b e t ame-  
t ha sone - t r ea t ed  normal  ra t s  is p robab ly  due to degra-  
nu la t ion  of m a s t  cells by  the  steroid.  The results  also in- 
d icate  t h a t  th is  effect  is inh ib i ted  in adrena lec tomized  
rats.  

I t  is logical to  conclude f rom these  observa t ions  t h a t  
b e t a m e t h a s o n e  and likewise adrena l  glucocorticoids can 
l iberate  h i s tamine  f rom the  gast r ic  mucosal  mas t  cells 
and h i s tamine  in its t u rn  s t imula tes  the  gastric glands, 
par t icu lar ly  the  par ie ta l  cells. 

s W. A. FOLEY and D. GLICK, GastroenteroIogy d3, 425 (1962). 

Effect of Exogenous  Application of Nucleic Acids and Auxin on the Rooting of Hypocotyl  Cuttings 
of Impatiens balsamina. Evidence for the Uptake of Information Molecules 
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Botany Department, Panjab University, Chandigarh-160014 (India), 28 July 7975. 

Summary. Exogenous ly  suppl ied DNA and  RNA has t ened  root  in i t ia t ion and also increased the  s  of roots  on 
hypoco ty l  cu t t ings  of Impatiens balsamina wi th  in tac t  apex  and cotyledons .  IAA apprec iab ly  increased the nucleic 
acid-caused e n h a n c e m e n t  in root  format ion.  In  combina t ion  wi th  lower concen t ra t ions  of nucleic acids, i t  even s t imula-  
ted  the  growth  of roots  as well as of hypocotyls .  Higher  concen t ra t ions  of nucleic acids were, however,  toxic. 

JAIN and NANDA 2 and  ZXTANDA et  al. a have  shown t h a t  
the  auxin-caused  increase in the  produc t ion  of adven t i -  
t ious roots  involves  the  syn thes i s  of proteins ,  and t h a t  
th is  effect  is med ia ted  t h rough  the  mul t ip l ica t ion of 
e i ther  D N A  or R N A s  or bo th .  Auxins  are also repor ted  to  
induce the  format ion  of new species of m- or t - R N A s  
dur ing  the  in i t ia t ion and  d e v e l o p m e n t  of roots4 (also un-  
publ i shed  data) .  Inves t iga t ions  v-ere under t aken  in th is  
l abora to ry  to s t u d y  the  in te rac t ion  effect of auxin wi th  
ni t rogen bases and  also wi th  the i r  nucleosides and nuc-  
leotides on the  fo rmat ion  of adven t i t ious  roots.  I t  was 
considered t h a t  it  will shed  some l ight  on the  molecular  
basis of auxin  effect  on th is  morphogene t i c  event .  This 
paper  deals wi th  the  effect  of nucleic acids on the  root ing  
of hypoco ty l  cu t t ings  of Impatiens balsamina. 

Seedlings of Impatiens balsamina var. Rose were raised 
from uni form seeds. Four  cm long cu t t ings  were made  
f rom the  seedlings by  excizing abou t  the  lower 1.0 cm 
rooted p a r t  and leaving behind  3.0 cm hypocotyl ,  t he  
co ty ledons  and the  apex intact .  240 such cut t ings  were 

1 The research has been partly financed by a grant from the United 
States Department of Agriculture. One of us (SB) is thankful to 
the Department of Atomic Energy of the Government of India 
tor finaneiaI assistance. 

2 M. K. JA~ and K. K. NA~DA, Physiologia Pl. 27, 169 (1972). 
K. K. NANDA, 1~{. K. JAIN and N. C. BHATTACHARYA, Biologia 
P1. 75 412 (1973). 

4 K. K. NANDA and N. C. BHATTACHaRYA, Bioehem. Physiol. Pflan- 
zen 764, 632 (1973). 
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Effect of DNA, RNA and IAA each alone and in combination, on the period to root initiation, the number  of hypocotyl cuttings of Impatiens 
balsa~nina that  rooted out of 10 and also on the number  (figures within parenthesis) and length of roots and hypoeotyls 

Treatment  Period to root No. of rooted cuttings and Length of Length of 
(rag/l) initiation (h) roots (within parenthesis) root (era) hypoco- 

tyl (cm) 

Water  (control) 96 10 (8.2• 2.0 4.5 
IAA 1.0 96 8 (14.8~ 0.62) 0.8 5.5 
DNA 0.01 40 8 (7.8-t-0.34) 2.0 4.5 
1)NA 0.10 40 8 (10.6• 1.8 6.2 
DNA 1.00 40 10 (15.2• 0.5 6.0 
DNA 5.00 - - - 

RNA 0.01 40 10 (11.8:~1.02) 1.0 6.0 
RNA 0.10 40 9 (14.0• 0.5 5.6 
RNA 1.00 - - - 
RNA 5.00 - - - 

DNA 0.01+ RNA 0.01 60 10 (10.0• 3.0 6.5 
DNA 0.10+ RNA 0.10 60 8 (10.7i0.93) 2.2 5.0 
DNA 1 .00+RNA 1.00 - 

DNA 0 .01+IAA 1.0 72 9 (13.4-c0.44) 2.6 5.2 
DNA 0 .10+IAA 1.0 20 10 (16.3i l .41)  2.4 7.2 
DNA ] . 00+IAA 1.0 48 10 (25.3-]-0.93) 0.3 6.0 
DNA 5 .00+IAA 1.0 - 

RNA 0 .01+IAA 1.0 72 10 (18.0• 5.6 6.0 
RNA 0 . ] 0 + I A A  1.0 72 10 (26.0~1.43) 0.8 5.4 
RNA 1 .00+IAA 1.0 - 
RNA 5 .00+IAA 1.0 - 

1)NA 0.014-RNA 0 .01+IAA 1.0 72 10 (24.8~2.20) 1.4 7.0 
DNA 0 .10+RNA 0 .10+IAA 1.0 72 10 (26.6i2.00) 0.4 6.0 
DNA t.00 + RNA 1.00 + IAA 1.0 

- ,  Died after 24 h; ~ ,  SE. 

d i v i d e d  i n t o  24 e q u a l  g r o u p s  a n d  we re  p l a n t e d  v e r t i c a l l y  
in  h o l e s  on p o l y t h e n e  s h e e t s  s t r e t c h e d  o v e r  P e t r i - d i s h e s  
(10 c m  ~ )  c o n t a i n i n g  t h e  t e s t  s o l u t i o n s  w i t h  v a r y i n g  
c o n c e n t r a t i o n s  of D N A  a n d  R N A  e a c h  a l o n e  or  t o g e t h e r  
a n d  w i t h  o r  w i t h o u t  I A A .  

T h e  n u c l e i c  a c i d s  u s e d  w e r e  ca l f  t h y m u s  D N A  a n d  
y e a s t  R N A  a n d  t h e s e  we re  o b t a i n e d  f r o m  S i g m a  C h e m i c a l  
Co. ,  U S A .  T h e  t e s t  s o l u t i o n s  w e r e  p r e p a r e d  in  30 ~.2~I 
c h l o r a m p h e n i c o l  t o  p r e v e n t  m i c r o b i a l  c o n t a m i n a t i o n .  A n  
e q u i v a l e n t  a m o u n t  w a s  a d d e d  to  w a t e r  to  s e r v e  as  con t ro l .  
T h e  c u l t u r e s  we re  m a i n t a i n e d  in  a n  a i r - c o n d i t i o n e d  r o o m  
a t  28 4-3 ~ a n d  we re  e x p o s e d  t o  c o n t i n u o u s  i l l u m i n a t i o n  
(3200 L u x ) .  P e r i o d i c  o b s e r v a t i o n s  of  t h e  n u m b e r  of  r o o t e d  
c u t t i n g s  a n d  t h e  n u m b e r  a n d  l e n g t h  of  r o o t s  a n d  h y p o -  
c o t y l s  we re  r e c o r d e d  for  14 d a y s .  T h e  e x p e r i m e n t  w a s  re-  
p e a t e d  3 t . m e s  w i t h  s i m i l a r  r e s u l t s .  T h e  r e s u l t s  of  1 ex -  
p e r i m e n t ,  t o g e t h e r  w i t h  t h e  t r e a t m e n t s ,  a re  p r e s e n t e d  
in t h e  T a b l e .  

Number o/ roots. B o t h  D N A  a n d  R N A  h a s t e n e d  r o o t  
i n i t i a t i o n ,  t h e  e f f ec t  b e i n g  m o s t  p r o n o u n c e d  w i t h  1.0 m g / i  
D N A + I . 0  mg/1  I A A .  T h u s ,  r o o t s  were  p r o d u c e d  w i t h i n  
2 0 h  in  0 . 1 m g / 1  D N A +  I A A ,  in  40 h in  D N A  a n d  R N A  
e a c h  a lone ,  b u t  d e l a y e d  t o  96 h in  I A A  or  w a t e r .  

B o t h  t h e  n u c l e i c  a c i d s  e n h a n c e d  r o o t  f o r m a t i o n ,  t h e  
e f f e c t  i n c r e a s i n g  w i t h  c o n c e n t r a t i o n  a n d  1.0 a n d  0.1 mg/1  
o f  D N A  a n d  R N A  r e s p e c t i v e l y  b e i n g  m o s t  e f f ec t i ve .  
H i g h e r  c o n c e n t r a t i o n s  p r o v e d  t o x i c  as  c u t t i n g s  d i ed  
w i t h o u t  r o o t i n g .  I A A  a p p r e c i a b l y  i n c r e a s e d  t h e  e n h a n c e -  
m e n t  c a u s e d  b y  b o t h  n u c l e i c  ac ids ,  t h e  e f f ec t  a g a i n  b e i n g  
m o r e  p r o n o u n c e d  in  c o m b i n a t i o n  w i t h  1.0 mg/1  D N A  or  
0.1 rag/1 R N A .  I t  m a y  be  n o t e d  t h a t  t h e s e  c o n c e n t r a t i o n s  
of  t h e  t w o  t o g e t h e r  in  c o m b i n a t i o n  w i t h  I A A  p r o v e d  
t o x i c ,  so  t h a t  t h e  c u t t i n g s  d i ed  w i t h i n  24 h .  

LengtA o~ roots. I A A  d e p r e s s e d  r o o t  e l o n g a t i o n  (Tab le ) .  
T h e  d e p r e s s i n g  e f fec t  w a s  o v e r c o m e  b y  b o t h  D N A  a n d  
R N A .  I n  fac t ,  in l ower  c o n c e n t r a t i o n s  t h e s e  n u c l e i c  a c i d s  
s t i m u l a t e d  r o o t  g r o w t h ,  0.01 mg/1  R N A  a lone  b e i n g  m o s t  
e f f e c t i v e  in t h i s  r e g a r d .  H o w e v e r ,  r o o t  e l o n g a t i o n  w a s  de -  
p r e s s e d  b y  1.0 mg/1  D N A  a n d  0.1 mg/1  R N A .  

Hypocotyl length. T h e  lower  c o n c e n t r a t i o n s  of  b o t h  
n u c l e i c  ac ids ,  e a c h  a l o n e  o r  t o g e t h e r ,  a n d  w i t h  or  w i t h o u t  
I A A ,  s t i m u l a t e d  h y p o c o t y l  e l o n g a t i o n .  Ca l lu s  w a s  f o r m e d  
a t  t h e  b a s a l  e n d  of c u t t i n g s  c u l t u r e d  in D N A + R N A +  
I A A .  

T h e  r o o t i n g  of  h y p o c o t y l  c u t t i n g s  w i t h  i n t a c t  a p e x  a n d  
c o t y l e d o n s  in  w a t e r  r e p o r t e d  in  t h i s  e x p e r i m e n t  l e n d s  
s u p p o r t  t o  t h e  ea r l i e r  r e s u l t s  t h a t  c o t y l e d o n s  a n d  a p e x  
s e r v e  as  s o u r c e s  of  n u t r i t i o n  a n d  a u x i n ,  r e s p e c t i v e l y ,  t h a t  
a re  n e e d e d  for  t h e  f o r m a t i o n  of  a d v e n t i t i o u s  r o o t s <  T h e  
m o r e  p r o f u s e  r o o t i n g  w i t h  I A A  in  t h e  m e d i u m  i n d i c a t e s  
t h a t  t h e  l eve l  of  n u t r i t i o n  w a s  a d e q u a t e  a n d  t h a t  a p r o p e r  
b a l a n c e  of  t h e  t w o  is n e c e s s a r y  for  o p t i m a l  p r o d u c t i o n  o f  
r o o t s  6. T h e  h a s t e n i n g  a n d  e n h a n c i n g  e f f ec t  of  l ower  c o n -  
c e n t r a t i o n s  of  b o t h  t h e  n u c l e i c  a c id s  on  r o o t i n g  is r a t h e r  
i n t e r e s t i n g  a n d  is s u g g e s t i v e  t h a t  t h e s e  b i o - m o l e c u l e s  a re  
e i t h e r  t a k e n  in  as  s u c h  o r  a f t e r  t h e s e  a re  h y d r o i y z e d  i n t o  
n u c l e o t i d e s  o r  n u c l e o s i d e s ,  a n d  a f t e r  e n t r y  a re  r e c o n s t i -  
t u t e d  i n t o  t h e  s y s t e m  to  c a u s e  i n c r e a s e d  leve l  of  D N A  or  
R N A s  or  b o t h ,  to  p r o d u c e  p r o t e i n s  t h a t  a re  n e e d e d  for  

5 }(. }(. NANDA and (i. DHALIWAL, Indian ].  exp. Biol. 72, 82 (1974). 
K. K. NASDA and 5L K. JAIN, Physiologia Pl. 23, 99 (1971). 
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the  d i f fe ren t ia t ion  of c amb ia l  de r iva t ives  in to  roots.  I t  
m a y  n o t  be o u t  of plac e to m e n t i o n  here  t h a t  even  s t a r c h  
can  be used  as a source  of ca rbon  for the  s u p p l y  of ene rgy  
requ i red  for root  in i t ia t ion ,  and  t h a t  it  is mobi l ized  in to  
s uga r  b y  t h e  e n z y m e s  t h a t  leach ou t  of the  s e g m e n t s  in to  
t he  m e d i u m  7. 

A n o t h e r  i n t e r e s t i ng  po in t  t h a t  emerges  f rom these  re- 
su l t s  is t h a t  t h e  a u x i n  e n h a n c e s  t he  e f fec t iveness  of exo-  
g e n o u s l y  appl ied  nucleic  acids. The  resu l t s  t h u s  lend sup-  
p o r t  to  t h e  p o s t u l a t e  t h a t  a u x i n  p r o b a b l y  ac t s  as a t r ig-  
ger ing  a g e n t  a t  t h e  t r an sc r i p t i on  level, and  n u t r i t i o n  ser- 
ves  as a source  of c a rbon  to r egu la t e  t r a n s l a t i o n  s. The  
resu l t s  are of p a r t i cu l a r  s igni f icance  in t he  l ight  of evi- 
dence  wh ich  su g g es t s  t h a t  t he  e x o g e n o u s l y  suppl ied  
D N A  an d  R N A  effec t ive ly  en te r  in t he  i n t a c t  cells and  
p r o t o p l a s t s  of va r ious  e u k a r y o t s  9. The  r egu la t ed  u p t a k e  
of e x o g e n o u s  D N A  molecules  in t he  cells of p l a n t  origin 
and  the i r  expres s ion  is also sugges t ed  by  the  work  of some  
o t h e r s ' ~  ~4. In fac t ,  LESHEM and  GALSTON15 showed  t h a t  

R N A  w h ic h  is e x t r a c t e d  f rom tobacco  p i t h  cells a n d  is 
v a c c u u m - i n f i l t r a t e d  in to  s imi la r  receptor  cells, a l te rs  t h e  
p a t t e r n  of i soperox idases  in t he  recep tor  t i ssue.  

7 K. K. NANDA and M. K. JAIN, New Phytol, 71, 825 (1972). 
8 K. t(. NANDA, N. C. BHATTACHARYA and V. K. I~OCHHAR, New- 

zealand J. Forest, Sci. d, 347 (1974). 
9 R. F. BEERS jr. and R. C. TILG~IMAN, Cellular Modi/ication and 

Genetic Trans]ormation by Exogenous Nucleic Acids (Johns Hop- 
kins University Press, Baltimore 1973). 

i0 C. H. DOY, P. M. GRESSHOF and B. G. ROLFR, Proc. natn. Acad. 
Sci., USA 70, 723 (1973). 

i1 D. HEss, Z. Pflanzenphysiol. 68, 432 (1973). 
12 C.B. JoHNSON, D. GRIERSON and H. S~alT~, Nature New Biol. 244, 

105 (1973). 
la L. LEDOUX, R. HIJART and M. JACOBS, Eur. J. Biochem. 23, 96 

(1971). 
14 L. LEDOUX, R. HUART and M. JACOBS, Nature, Lond. 249, 17 

(1974). 
~5 y. LES~EM and A. W. GALSTON, Phytochemistry 70, 2869 (1971). 

Spread  of Cobalt  f r o m  a Cort ical  Epi lept ic  Les ion  Induced  by a C o b a l t - G e l a t i n e  I m p l a n t  into the 
Fronta l  Cor tex  of the Rat  

P. R.  CLAYTON a n d  P.  C. EMSON ~ 

M R C  Brain  Metabol ism Unit, 7 George Square, Edinburgh (Scotland), 7 M a y  7976. 

Summary .  Th e  spread  of coba l t  ions  f rom coba l t  i nduced  epilept ic  foci in r a t s  ha s  been  inves t i ga t ed .  A t o m i c  abso rp t ion  
s p e c t r o p h o t o m e t r y  and  h e a v y - m e t a l  h i s t o c h e m i s t r y  reveal  coba l t  ions  sp read  v e r y  widely  f rom the  focus. Biochemica l  
a n d  phys io log ica l  consequences  for th i s  mode l  of ep i lepsy  are discussed.  

I~OPELOFF et  al. 2 f i rs t  r epor ted  t h a t  the  app l i ca t ion  of 
powd e red  coba l t  m e t a l  to t he  f ron ta l  cor tex  of the  m o n k e y  
p r o d u c e d  ep i l ep t i fo rm spikes  in t he  e l e c t roencepha log ra m 
(EEG).  Since KOPELOFF'S or ig inal  obse rva t i on  t he  ap-  
pl icat ion of coba l t  powder  to t he  cor tex  or the  inser t ion  
of coba l t  ge la t ine  pel le ts  in to  b ra in  ha s  been  used  to 
p rodu ce  reproduc ib le  epi lept ic  foci in a v a r i e t y  of ani-  
ma l sK  In  t h e  rat ,  app l i ca t ion  of coba l t  to the  cor tex  
p rodu ces  a d i s t i n c t  s e c o n d a r y  focus  in the  con t r a l a t e r a l  
cor tex4,  5. Because  of t he  use of coba l t  sa l t s  to t race  
a x o n a l  p a t h w a y s  6 we were i n t e r e s t ed  to know if t he  
s e c o n d a r y  focus,  f o rmed  in t h e  con t r a l a t e r a l  co r tex  of 
t he  r a t  did co n t a in  s ign i f i can t  a m o u n t s  of cobal t .  If th i s  

A 

were so t h e n  the  va lue  of th i s  mode l  would  be reduced.  
P rev ious  workers  us ing  th i s  model4,  5 h a v e  sugges ted  
t h a t  t he  s e c o n d a r y  focus in th i s  mode l  arises as a response  
to the  sp read  of electr ical  s ignals  f r om the  p r i m a r y  focus  
across  t he  corpus  ca l losum a nd  r ep resen t s  a response  
s imi la r  to the  k ind l ing  p h e n o m e n o n  descr ibed by  GOD- 
DARD 7. T h e  presence  of s ign i f i can t  a m o u n t s  of cobal t  in 
the  s e c o n d a r y  focus would  m e a n  t h a t  i t  is p r o b a b l y  solely 
caused  b y  the  presence  of coba l t  ions. 

Coba l t -ge la t ine  pel lets  p r e pa re d  as descr ibed by  
FISCHER et  al. s of s t a n d a r d  size 1 m m  d i a m e t e r  a nd  m a x -  
ima l l y  0.5 m m  th i c k  ( represen t ing  a t  m o s t  1 m g  of coba l t  
m e t a l  in gelat ine) were inse r t ed  in to  the  r igh t  f ron ta l  
co r tex  of male  P V G  ra t s  as descr ibed  in de ta i l  by  D o w  
et  al. ~. The  h i s tochemica l  d i s t r i bu t i on  of cobal t  ions 
after this implant was investigated using the TIMM s 
staining method at 4, 28 and 60 days after implantation. 
The rats were anaesthetized with an overdose of barbi- 

A) The distribution of sulphide silver positive material (heavy metaIs) 
in the frontal cortex as revealed by the TIM.~IS method. Note the 
uneven distribution of staining in the cortical layers. 
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