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Summary of thin-layer chromatographic data obtained through 4 extraction procedures for potato tubers which were dipped by suction 
infiltration in various concentrations of N6-benzyladenine (N6BA). 
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seem t h a t  in th is  case N"-benzyladenine  p romotes  the  
fo rma t ion  of glycoalkaloids in the  dark  and is even more  
inf luenced to  do so in the  light.  Others  have  not iced  the  
po ten t i a t i on  of a cy tok in in  effect  by  red l ight  10 

The n o n - a m m o n i a  prec ip i ta t ion  ex t rac t s  p roduced  spot  
separa t ions  of several  unident i f ied  glycoalkaloids.  The 
w a r m  carbona te  ex t rac t ion  usual ly consis ted of 3 separa-  
t ions  per  t r e a tmen t .  The dark  reac t ion  p r o m o t e d  an 
intense,  h igh Rf  value spot  a t  500 p p m  N6-benzyladenine.  
Of the  compounds  ex t r ac t ed  by  ho t  water ,  the  250 p p m  
N~-benzyladenine-dark  t r e a t m e n t  seemed mos t  inh ib i to ry  
to  glyeoalkaloid format ion.  The 1000 p p m  N6-benzyl - 
adenine- l ight  t r e a t m e n t  led to  an increase in visual  
dens i ty  of t he  h ighes t  Rf  en t i t y  and the  appa ren t  origin 
of an addi t ional  compound .  The individuals  appear ing  
in the  e thy l  ace ta te  ex t r ac t ion  were general ly  unchanged  
by  ei ther  l ight  or da rk  or N6-benzyladenine t r ea tmen t s ,  
except ing  the  2 dense spots  f rom l igh t - t rea ted  po ta toes  
receiving no N6-benzyladenine t r ea tmen t .  

As ind ica ted  wi th  the  a m m o n i a  ext rac t ions ,  low con- 
cen t ra t ions  of N6-benzyladenine p romote  the  format ions  
of e-solanine and e-chaconine  even in tubers  s tored in 
darkness.  This s i tua t ion  was less a p p a r e n t  in ex t rac t ions  
of unknown  glycoalkaloids which  would indicate  an N 6- 

benzyladenine  in ter ference  wi th  solanidine fo rma t ion  and  
its incorpora t ion  in to  the  glycoalkaloidal  s t ructure .  The 
o ther  unident i f ied  glycoalkaloids d e m o n s t r a t e  some 
differences in spot  separa t ion  and  in t ens i ty  f rom dark  to  
l ight  t r e a t m e n t s  and  when  under  t he  inf luence of N 6- 
benzyladenine .  Pe rhaps  the  fo rma t ion  of the  glycoside 
moiet ies  in l ight  and dark  s i tua t ions  are also af fec ted  by  
th is  cytokinin .  

Zusammen/assung. Behand lung  der  Sprossknol len mi t  
Benzyladen in  f6rder t  die Glykoalkalo idbi ldung der  
Solanaceen.  Je nach  E x t r a k t i o n s m e t h o d e  k6nnen  nn-  
ident i f iz ier te  Alkaloide nachgewiesen  werden.  

R. t3. JEPPSEN, D. K. SALUNKHE, M. T. W u  
and R. P. SHARMA 
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Department o/Veterinary Science, Utah State University, 
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10 iV[. BLACK and A. J. VLITOS, Phytochrome (Academic Press, N.Y. 
1972), p. 515. 

E n h a n c e m e n t  of  the  B l o o d  P r e s s u r e  A c t i v i t y  of  V A L  5- and  I L E S - A n g i o t e n s i n  II  b y  S o d i u m  a n d  
C a l c i u m  I o n s  1, 

E n h a n c e m e n t  by  cer ta in  cat ions of several  biological 
act ivi t ies  of ValS-angiotensin I I -Aspl- f l -amide (Asn 1, 
VaP-A II) has  previous ly  been  demons t ra t ed .  W h e n  the  
pep t ide  is dissolved in hyper ton ic  or isotonic NaC1 
solut ion r a the r  t h a n  hypo ton ic  solut ion or dist i l led wa te r  
its dipsogenic,  an t id iure t ic  and na t r iu re t ic  effects are 
enhanced  when  it is in jec ted  in to  the  th i rd  bra in  ventr ic le  
in goatsa,  4. Similar  s tudies  include rat ,  guinea-pig, and  
bi rd  pressor  act ivi t ies  and  s t imula t ion  of isolated ra t  uter-  
us and  guinea pig i leum 5-~. Certain addi t iona l  mono-  and  

d iva len t  cat ions  were found to be effective in enhanc ing  
the  ra t  blood pressure  (bp) ac t iv i ty  of Ash 1, ValS-A II  6, 7. 

In  t he  p resen t  s t u d y  we inves t iga te  w h e t h e r  the  
ei tects  of NaC1 and  CaC12 are res t r ic ted  to  t he  amide  
der iva t ive  of angio tens in  I I  or w h e t h e r  t h e y  are also 
observed wi th  the  na tu ra l  hormones ,  Aspl,ValS-angio - 
t ens in  I I  (ValS-A II)  and Aspl-I leS-angiotensin I I  (Ile 5- 
A II). 

Methods. The ra t  bp  assay was pe r fo rmed  on nephr -  
ec tomized  ra ts  as prev ious ly  descr ibed ~, excep t  t h a t  the  
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a r t e r i a l  c a t h e t e r  w a s  a t t a c h e d  to  a S t a t h a m  P 2 3  A C  
t r a n s d u c e r  c o n n e c t e d  to  a G r a s s  M o d e l  7 p o l y g r a p h .  T h e  
n a t u r a l l y  o c c u r i n g  V a P - A  I I  o b t a i n e d  f r o m  Dr .  ]3. 
RINIt<ER ( C i b a - G e i g y  AG,  Base l )  a n d  Dr .  J .  M. STEWART 
( U n i v e r s i t y  of  C o l o r a d o  M e d i c a l  Schoo l ,  D e n v e r )  a n d  
I leh-A I I  ( C a l b i o c h e m ,  lo t  200873)  w e r e  d i s s o l v e d  in  
NaC1 or  CaCI~ s o l u t i o n  for  t h e  T e s t  S o l u t i o n s  a n d  in  
d i s t i l l ed  w a t e r  for  t h e  C o n t r o l  S o l u t i o n s  a s  d e s c r i b e d L  
AsnL V a P - A  I I  ( H y p e r t e n s i n |  Ciba)  d i s s o l v e d  in  150 m M  
NaC1 s e r v e d  as  t h e  s t a n d a r d .  Al l  s o l u t i o n s  we re  p r e p a r e d  
in  ce l lu lose  n i t r a t e  t u b e s  ( B e c k m a n  No .  302235) .  T h e  
i n j e c t i o n  s e q u e n c e  w a s  a s  f o l l o w s :  5 - ] 0  AsnL V a P - A  I f  
s t a n d a r d  i n j e c t i o n s  a t  e q u a l  a n d  a t  i n c r e a s i n g  c o n c e n t r a -  
t i o n s  i n  o r d e r  t o  t e s t  for  r e p r o d u c i b i l i t y  o f  t h e  b p  r e s p o n s e  
a n d  a c c e p t a b l e  d o s e - r e s p o n s e  r e l a t i o n s h i p ,  r e s p e c t i v e l y ;  
t h e n  A s h  ~, V a P - A  I I  s t a n d a r d ,  h o r m o n e  t e s t  s o l u t i o n ,  
h o r m o n e  c o n t r o l  s o l u t i o n ,  A s n  ~, Va l h -A  I I  e tc .  T h e  A s n  1, 
Va lh -A  I I  s t a n d a r d s  c o n t a i n e d  50, 100 a n d  150 n g  
p e p t i d e / m l  150 m M  NaC1. 

T h e  r e c o r d e d  a m p l i t u d e s  of  b p  i n c r e a s e  a r e  e x p r e s s e d  in  
t e r m s  of  t h e  A s n  ~, Va l~-A I I  s t a n d a r d s ,  m i n i m i z i n g  
p o s s i b l e  e r r o r s  d u e  to  c h a n g e s  o f  s e n s i t i v i t y  in  t h e  t e s t  
s y s t e m  in  t h e  c o u r s e  of  t i le  e x p e r i m e n t .  B e c a u s e  of  t h e  
s o l v e n t  d e p e n d e n c e  of  t h e  a c t i v i t i e s  of  A s n  ~, V a P - A  I I  a n d  
I le~-A I I  (see be low) ,  i t  w a s  n e c e s s a r y  t o  d e n o t e  t h e  
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Effect of ilmre0sing concentrations of NaCI on Ileh-angiotensin II. 
The activities of 100 ng of Ileh-A II per ml, dissolved and injected in 
NaCI solutions ranging from 1.5 to 470 mM, were measured and 
compared with the activities of the corresponding concentration of 
Ileh-A II in water as a control. The ordinate gives the differences in 
bp activity between standardized test and control solutions, expressed 
inz] values, wherezJ -- activity per ml of the Ileh-A II test  solution 
minus activity per ml of the control solution (~ 4- S.E.). The NaC1 
concentrations are plotted on the abscissa. 

a c t i v i t y  r e c o r d e d  w i t h  100 n g  A s h  ~, ValS-A I I / m l  150 m M  
NaC1 a r b i t r a r i l y  as  100 u n i t s / m l .  S ince  e a c h  t e s t  s o l u t i o n  
w a s  p r e c e d e d  or  f o l l owed  b y  a c o n t r o l  s o l u t i o n  ( i d e n t i c a l  
a m o u n t  o f  V a P - A  I I  o r  I leh-A I I  d i s s o l v e d  in  d i s t i l l ed  
w a t e r ) ,  A v a l u e s  c a n  be  g i v e n  : A = a c t i v i t y  p e r  m l  of  t e s t  
s o l u t i o n  m i n u s  a c t i v i t y  p e r  m l  of  c o n t r o l  s o l u t i o n .  P a i r e d  
s a m p l e s  we re  c o m p a r e d  b y  a t - t es t ,  a n d  d i t f e r e n t  se r i e s  of  
e x p e r i m e n t s  b y  t h e  n o n p a r a m e t r i c a l  W i l c o x o n  t e s t .  
E a c h  se r i es  w a s  t e s t e d  in  5 d i f f e r e n t  r a t s .  

Results. I n  t h e  b p  a s s a y  3 r a t s  h a d  to  b e  e l i m i n a t e d  
b e c a u s e  of u n a c c e p t a b l e  d o s e - r e s p o n s e  r e l a t i o n s h i p .  
W i t h  t h e  r e m a i n i n g  24 r a t s  a t o t a l  of  190 d e t e r m i n a t i o n s  
( t e s t  a n d  c o n t r o l  s o l u t i o n s )  w a s  o b t a i n e d  (7 .9 / ra t ) .  T h e  b p  
i n c r e a s e s  o b s e r v e d  w i t h  50 n g  o r  w i t h  100 n g  of A s n  ~, 
ValS-A I I  p e r  m l  of  150 m M  NaC1 i .v .  a t  t h e  b e g i n n i n g  of  
t h e  t e s t  we re  17.9 _c 1.4 m m  H g  (n 24) a n d  29.8 4- 1.7 m m  
H g  (n  24), r e s p e c t i v e l y .  A t  t h e  e n d  of  t h e  t e s t s  t h e  re-  
s p o n s e s  t o  t h e s e  t w o  s t a n d a r d s  we re  16.7 4- 1.6 m m  tKg 
(n 24) a n d  29.9 4- 2.0 m m  H g  (n 24). 

T a b l e  I s h o w s  t h e  e f f ec t  of  150 m M  NaC1 o n  t h e  r a t  b p  
r e s p o n s e  to  A s n  ~, ValS-A I I ,  V a l a - A  I I  a n d  I leh-A I I .  T h e  
e f fec t  of  i n c r e a s i n g  c o n c e n t r a t i o n s  of  NaC1 o n  t h e  a c t i v i t y  
o f  t h e  I leh-A I I  is s h o w n  in  t h e  F i g u r e .  I n  a d d i t i o n ,  t h e  
i n f l u e n c e  of 15 m M  CaCI 2 on  t h e  b p  r e s p o n s e  to  A s n  ~, 
Va lh -A  I I ,  V a P - A  I I  a n d  I leh-A I I  is g i v e n  in  T a b l e  I I .  

Discussion. T h i s  i n v e s t i g a t i o n  s h o w s  t h a t  t h e  c a p a b i l i t y  
of  NaC1 to  e n h a n c e  t h e  b p  r e s p o n s e  in  t i le  I l e p h r e c t o m i z e d  
r a t  is n o t  r e s t r i c t e d  to  t h e  a m i d e  d e r i v a t i v e  of  a n g i o t e n s i n  
I I ,  b u t  is a l so  o b s e r v e d  w i t h  t h e  n a t u r a l  h o r m o n e s  
V a P - A  I I  a n d  I leh-A I I .  T h e  e f f ec t  oI NaC1 o n  t h e  a c t i v i t y  
of  n a t u r a l  h o r m o n e s  is s o m e w h a t  l ess  t h a n  t h e  e f f ec t  o n  
t h e  a c t i v i t y  of  t h e  a m i d e  d e r i v a t i v e  (Tab l e  I ) ;  h o w e v e r ,  
t h e  p a t t e r n  of  t h e  e n h a n c e m e n t  o f  a c t i v i t y  o v e r  t h e  
r a n g e  of 1.5 to  470 m M  NaC1 is e s s e n t i a l l y  t h e  s a m e  for  
I leh-A I I  (F igu re )  a n d  A s n  t, Va lh -A  I I  7. 

I t  w a s  r e p o r t e d  ea r l i e r  t h a t  t h e  a c t i v i t y  of  A s h  ~, V a l  s- 
A I I  w a s  s e n s i t i v e  t o  CaC12. T h i s  d i v a l e n t  c a t i o n  is m o r e  
e f f e c t i v e  in  e n h a n c i n g  t h e  b p  a c t i v i t y  o f  A s h  ~, Va l~-A I I  
t h a n  a n y  of  t h e  m o n o v a l e n t  c a t i o n s  s t u d i e d ,  i n c l u d i n g  

1 Supported by USPHS Grant No. AM-13567 and AM-18399. 
2 Abbreviations used are: A II, angiotensin II; bp, blood pressure; 

~, number  of experiments; x, mean value; S.E., s tandard error; 
p, level of significance; NS, not significant. 

a B. ANDERSSON and O. WESTBYE, Life Sei. 9, 601 (1970). 
r B. ANDERSSON, L. ERIKSSON and R. 0LTNER, Life Sei. 9, 1091 

(1970). 
5 j .  t3~RGMA~N, P. OEHM~, J. JELiNEK and J. H. CORT, Life Sci. 10, 

929 (1971). 
6 G. SCHAECHTELIN and J. H. CORT, in Peptides 7972 (Eds. H. HAX- 

S0~ and H.-D.JAKUBKE; North-Holland, Amsterdam, American 
Elsevier, New York 1973), p. 467. 

7 G. SCI-IAECHTELIN, R. WALTER, I-~. SALOMON, J. JELINEK, P. 
KAREN and J. H. CORT, Molec. Pharmac. 70, 57 (1974). 

Table I. Effect of 150 m M  NaC1 oil the pressor activity of Ash 1, 
VaP-angiotensin II; Val s- and IleS-angiotensin II 

Test solution n d P Intergroup p 

Ash 1, Val5-AII 13 21.0 4- 2.0 > 0.001 ] ] 
, ~ > 0.01 

J ValS-A II 28 11.1 4- 2.6 > 0.001 ~ NS > 0.05 
IleS-AII 13 13.3 ~_ 2.5 > 0.001 

The test solutions consisted of 100 ng of each of tile 3 peptides per ml, 
and z] represents the activity of the test solution minus the activity 
of the control solution in units per ml (~ • S.E.). 

Table II. Effect of 15 m M  CaCI~ on the pressor activity of Asn 1, 
Valh-angiotensin II; Val ~- and IleD-angiotensin II ~ 

Test solution n A P Intergroup p 

Asn 1, VaP-A II 12 21.3 • 2.2b > 0.001 ~ > 0.001/ 
ValS-A II 25 3.7 q- 2.9 NS ~ / > 0.001 

Ilea-A II 16 3.5 4- 1.7 NS 

For explanation see Table I. b Value taken from reference ~. 
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Na+7. W e  found  in th i s  s t u d y  t h a t  15 m M  CaCI~ d id  no t  
s ign i f i can t ly  increase  t h e  a c t i v i t y  of e i the r  t h e  ValS-A I I  
or IleS-A I I  (Table  I I )  P rev ious  cau t ion  t h a t  our  resul t s  
could be inf luenced b y  the  in t r ins ic  a c t i v i t y  of Ca++ in 
mod i fy ing  the  b p  a c t i v i t y  appea r s  to  be  unfounded ,  a t  
leas t  a t  t he  CaC12 c o n c e n t r a t i o n  used. Moreover,  t h e  
fac t  t h a t  CaC12 e n h a n c e d  t h e  b p  ac t i v i t y  of ASh 1, V a P - A  I I  
b u t  fai led to s ign i f ican t ly  e n h a n c e  t he  bp  a c t i v i t y  of the  
ValS-A I I  a n d  IIeS-A II ,  is f u r t h e r  ev idence  aga ins t  t h e  
poss ib i l i ty  t h a t  t he  pep t ides  r each  t he  vascu la r  r ecep tors  
in a 'bolus ' ,  no t  unl ike  t he  resu l t s  of an  ear l ier  inves t iga -  
t ion  7. 

This  i nves t i ga t i on  shows t h a t  t he  degree of enhance-  
m e n t  of a c t i v i t y  of a g iven  ang io t ens in  I I  pep t ide  var ies  
w i t h  the  ion p resen t .  I n  add i t i on  i t  is a p p a r e n t  t h a t  t h e  
ac t i v i t y  of t h e  n a t u r a l l y  occur ing  ang io tens ins  is af fected 
b y  a g iven  ion in a d i f fe rent  m a n n e r  t h a n  t he  amide  
der iva t ive .  These  resu l t s  lend f u r t h e r  s u p p o r t  to  t h e  hy-  
po thes i s  of a select ive i n t e r ac t i on  of each  ion w i t h  t h e  
h o r m o n e  or i ts  ana logs  leading to  an  a l t e r a t i o n  of t h e  
equ i l ib r ium of t he  pre fe r red  c o n f o r m a t i o n  which  is .de-  
t ec ted  b y  changes  in t he  b p  a c t i v i t y  5, s. 

Zusammen/assung. Nachweis ,  dass  die B l u t d r u c k -  
a k t i v i t ~ t  yon  Val  5-, I le ~- u n d  A s n i , V a P - A n g i o t e n s i n  I I  
d u r c h  NaC1 ges te iger t  wird. Die Aktivi tS. t  der  na t f i r l i chen  
H o r m o n e  wird  j edoch  yon  CaC12 n i c h t  s ign i f ikan t  e rhSht ,  
obwohl  das  I o n  die Akt iv i tXt  y o n  Asnl ,ValS-Angio tens in  I I  
s t a rk  v e r m e h r t .  
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(N.Y.  10029, USA), 12November 1974. 

s H. GLOSSMANN, A. BAUKAL and IK. J. CATT, Science 185, 281 
(1974). 

9 Present address: Department of Physiology and Biophysics, 
University of Illinois Medical Center, P.O. Box 6998, Chicago, 
Illinois 60680, USA. 

Morphological Aspects of the Functional Synchronization of Supraoptic Nucleus Neurons 

I t  is we l l -known t h a t  t he  neu rons  of t he  sup raop t i c  
nucleus  are i nvo lved  in t h e  synthes is ,  t r a n s p o r t  and  l ibera-  
t i o n  of t he  n e u r o h o r m o n e s  A D H  a n d  ox i toc in l ,  ~. The  
secre tory  a c t i v i t y  of t he  h y p o t h a l a m i c - n e u r o h i p o p h y s e a l  
sys t em in v e r t e b r a t e s  has  been  s tud ied  in b o t h  n o r m a l  and  
e x p e r i m e n t a l  condi t ions ,  t he  l a t t e r  p roduc ing  hypo-  an d  
h y p e r f u n c t i o n K  To eva lua t e  t he  func t iona l  s t a t e  of the  
neu rosec re to ry  neurons ,  the  nuc lea r  and  nuc leo la r  
vo lumes  and  t he  d e v e l o p m e n t  of Nissl  s u b s t a n c e  were 
used as p a r a m e t e r s  b y  ZAMBRANO a n d  MORDOH 4. T h e y  
d e m o n s t r a t e d  per iods  of a synch ron i c  secre tory  a c t i v i t y  in 
neurosec re to ry  n e u r o n s  of n o r m a l  rats ,  du r ing  which  

d i f fe rent  zones in  t h e  sup raop t i c  nuc leus  could v a r y  t he i r  
f unc t iona l  s ta te ,  a l t h o u g h  t h e  degree of a c t i v i t y  w i t h i n  
each  zone was m a i n t a i n e d  cons t an t .  Th i s  func t iona l  
zonal  a s y n c h r o n y  is m a i n t a i n e d  in an ima l s  s t i m u l a t e d  b y  
d e h y d r a t i o n ,  a l t h o u g h  a ce r t a in  degree of s y n c h r o n i z a t i o n  
of all neu rosec re to ry  n eu ro n s  du r ing  r e h y d r a t i o n  can  be 
obse rved  ~, ~. In  our  s t u d y  we wish  to  ana lyze  some u l t ra -  
s t r u c t u r a l  aspec ts  of t h e  neu rosec re to ry  n eu ro n s  in  t h e  
sup raop t i c  nucleus,  sugges t ing  t h e  ex is tence  of func t iona l  
coo rd ina t ion  a n d  s y n c h r o n i z a t i o n  processes  a m o n g  these  
neurons .  

Materials and methods. T h e  u l t r a s t r u c t u r e  of hypo-  
t h a l a m i c  sup raop t i c  nuc leus  in  b o t h  sexes of W i s t a r  r a t s  
was s tudied.  T h e  r a t s  were f ixed b y  per fus ion  of 3% 
g l u t a r a l d e h y d e  an d  t h e  h y p o t h a l a m i c  b locks  were post-  
f ixed in 2% o s m i u m  te t rox ide .  B o t h  f ixa t ives  were 
buf fe red  a t  p H  7.4 in 0.12 M p h o s p h a t e  buffer .  The  
h y p o t h a l a m i c  b locks  were e m b e d d e d  in D u r c u p a n  
(Fluka)  as usual  a n d  s t a ined  w i t h  1% aqueous  u rany l -  
ace t a t e  an d  t h e n  lead c i t ra te .  

Results. T h e  p re sen t  u l t r a - s t r u c t u r a l  s t u d y  of n o r m a l  
r a t  sup raop t i c  nuc leus  n eu ro n s  is in accord  w i t h  s tud ies  
p rev ious ly  descr ibed  ~, s. Briefly,  t h e  n eu ro n s  h a v e  a large 
nuc leus  w i t h  a p r o m i n e n t  nucleolus.  The  c y t o p l a s m  
presen t s  2 wel l -def ined regions:  a pe r inuc lea r  region w i t h  a 
ve ry  well  deve loped  Golgi  a p p a r a t u s ,  c o n t a i n i n g  lysosomes 
an d  neurosec re to ry  vesicles;  a n d  a m a r g i n a l  cy top lasm,  
v e r y  r ich  in free r ibosomes  a n d  c is terns  of g r anu l a r  endo-  
p lasmic  re t i cu lum.  

Di f fe ren t  f u n c t i o n a l  s t a t e s  of t h e  n eu ro n s  of t h e  supra-  
opt ic  nuc leus  are re f lec ted  b y  t h e  v a r i a t i o n s  seen in t he  

Fig. 1. Wide zone of apposition without interposition of a glial barrier 
in 2 neurosecretory neuron somas. Numerous granular endoplasmie 
reticulum cisterns are seen in the marginal cytoplasm of these 
neurons. • 12.000. 
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