
1 0 1 0  Specialia t~XPERIENTIA 3218 

r e l a t i o n  to  t h e  e m i s s i o n  of t h e  ' d a u g h t e r - n u c l e o l i ' .  T h e y  
a lso  p e r m i t  u s  t o  a f f i r m  t h a t  t h e  a m p h i n u c l e o l i ,  e v e n  
t h o u g h  t h e y  do  n o t  h a v e  R N A  w h i c h  is c y t o c h e m i c a l l y  
d i sc loseab le ,  do,  h o w e v e r ,  pos se s s ,  R N A  a t  a v e r y  h i g h  
r a t e  of  t u r n o v e r .  T h e r e  a r e  e v e n  s e a t s  of  a n a l o g o u s  
p r o c e s s e s  s, in  t h e  g r o w i n g  o o c y t e s  of  Limnaea stagnalis, 
t h e  s o - c a l l e d  ' p a r a - n u e l e o l u s '  ( w i t h o u t  v a c u o l e s  a n d  
w h i c h  does  n o t  i n c o r p o r a t e  u r i d i n - H  3) a n d  t h e  ' a m p h i -  
n u c l e o l u s '  ( w h i c h  b e c o m e s  v a c n o l a t e  a n d  i n c o r p o r a t e s  
u r i d i n - H 3 ) .  T h e  d i f f e r e n t  s izes  a n d  t h e  d i f f e r e n t  d e n s i t y  
of  t h e  g r a n u l a t i o n s  s h o w n  u n d e r  t h e  e l e c t r o n  m i c r o s c o p e  
in  t h e  o o c y t e s  of  Patella coerulea g i ve  s u p p o r t  to  t h e  i d e a  
t h a t  t h e  r i b o n u c l e o p r o t e i n s  h a v e  a d i f f e r e n t  u l t r a s t r u c -  
r u r a l  e x p r e s s i o n  in  t h e  p r i m a r y  n u c l e o l u s  a n d  in  t h e  
a m p h i n u c l e o l i .  

W i t h  r e f e r e n c e  to  t h e  r e c e n t  r e s e a r c h  of  GOESS]gNS ~, 
w h i c h  d e m o n s t r a t e d  in  t h e  ' c e n t r e s  f ib r i l l a i r es '  of  t h e  
n u c l e o l i  of  t h e  t u m o r a l  cel ls  of  E h r l i c h  t h e  p r e s e n c e  of  
D N A ,  a l t h o u g h  in  v e r y  s m a l l  q u a n t i t y ,  we  a re  n o t  ab l e  
to  c o n f i r m  a n a l o g o u s  r e s u l t s  in  t h e  m a t e r i a l  we  u n d e r -  
t o o k  t o  e x a m i n e .  A s  t o  t h e  R N A  of  t h e  p r i m a r y  n u c l e o l u s ,  
we  h a v e  p o s i t i v e  i n d i c a t i o n s  for  i t s  p r e s e n c e  in  o r d e r  t o  
p r e p a r e  t h e  p r o t e i c  y o l k  in  t h e  c y t o p l a s m ,  a t  t h e  p r e s e n t  
s t a g e ,  we  h a v e  no  i n d i c a t i o n s  for  t h e  m e a n i n g  t o  be  
a t t r i b u t e d  to  t h e  R N A  of  t h e  a m p h i n u c l e o l i .  
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Summary. T h e  s i g n i f i c a n c e  of  a b i p h a s i c  d o s e - r e s p o n s e  c u r v e  of  k i n e t i n  for  t h e  s o u r c e - s i n k  r e l a t i o n  is s h o w n .  S u c h  a 
r e g u l a t o r  c a n  c r e a t e  s i m u l t a n e o u s l y  b o t h  s o u r c e  a n d  s i nk .  

L0TTGE 2 h a s  r e c e n t l y  r e v i e w e d  t h e  ' s o u r c e - s i n k  h y p o -  
t h e s i s '  of  t r a n s p o r t  in p l a n t s  ( ba sed  on  t h e  w o r k  of 
ARIsZa).  H e  u s e d  t h e  t e r m  ' s o u r c e - s i n k  g r a d i e n t '  to  
d e s c r i b e  h o w  a s u b s t a n c e  m a y  d i f f u s e  f r o m  a r e g i o n  of  
h i g h e r  c o n c e n t r a t i o n  (source)  t o  a r e g i o n  of l ower  c o n -  
c e n t r a t i o n  (sink) t h r o u g h  t h e  s y m p l a s t .  A d i f f u s i o n  
r e g i o n  is p r e s e n t  b e t w e e n  s o u r c e  a n d  s ink .  H o w e v e r ,  in  
o r d e r  t h a t  s o u r c e  a n d  s i n k  s h o u l d  p o s s e s s  s o m e  s o r t  of  
s t a b i l i t y ,  t h e r e  m u s t  n o t  o n l y  be  a c o n c e n t r a t i o n  g r a d i e n t  
in  t h e  d i f f u s i o n  space ,  b u t  b o t h  s o u r c e  a n d  s i n k  m u s t  be  
c a p a b l e  of  b e i n g  e n c l o s e d  so  t h a t  s u b m i s s i o n  a n d  u p t a k e  
of t h e  s u b s t a n c e  m a y  be  r e g u l a t e d ,  a n d  o n l y  c o n c e n t r a -  
t i o n s  o u t s i d e  t h e s e  e n c l o s e d  s p a c e s  a r e  r e l e v a n t  for  t h e  
d i f f u s i o n .  O n e  m u s t  t h e r e f o r e  s e a r c h  for  a m e c h a n i s m  
a l l o w i n g  s i m u l t a n e o u s  r e g u l a t i o n  a t  b o t h  s i tes .  

T h e  a t t r a c t i o n  of  s u b s t a n c e s  b y  k i n e t i n  4 w a s  d e s c r i b e d  
in  t e r m s  of a s ing le  c o n t r o l  p o i n t ,  i.e. t h a t  of  t h e  s ink .  
T h e  p o s s i b i l i t y  s i m u l t a n e o u s l y  to  r e g u l a t e  b o t h  p r o c e s s e s ,  
u p t a k e  in  t h e  s i n k  a n d  s u b m i s s i o n  in  t h e  sou rce ,  c a n  b e  
f o u n d  b y  i n t e r p r e t i n g  2 p r e v i o u s  pape r s~ ,% A b i p h a s i c  
d o s e - r e s p o n s e  c u r v e  w a s  f o u n d  in  e x p e r i m e n t s  on  t h e  
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Fig. 1. Short review of the results from a previous papeS'. Right: 
Data about the method. Potassium content of hypocotyl segments 
was measured by means of flame photometry. Left: Dose-response 
dependence of the potassium content of the hypocotyls upon the 
concentration of the kinetin solution. No significant difference be- 
tween the respective segments could be found. Since an excess of 
kinetin (in comparison with the naturally occurring amount) had 
to be applied, no natural  conditions with respect to gradients can 
be created. The resulting curve does not simulate natural relations 
of transport  regulation but  shows the reaction of cells. 
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Fig. 2. Short review of the results of a previous paper 6. Right: Data 
about the method (plasinometric measurements).  Left: Dose- 
response dependence of the degree of plasmolysis upon the concen- 
tration of kinetin in the pretreatment  medium (water 3 h). Since 
the correlation of the plasmolytic behaviour of the cells with changes 
of their potassium content could easily be shown, this curve can be 
compared with the curve from Figure 1. Measurements on single 
cells and on complex parts of plant tissue gave the same results. 
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a t t r ac t ion  of po ta s s ium by  kinet in  in the  hypoco ty l s  of 
Helianthus annuus 5 (Figure 1). In  Salvinia auriculata, the  
dependence  of b o t h  plasmolysis  and  po tass ium con ten t  
on some kinins was found  to  follow a similar dose- 
response  curve 6 (Figure 2). 

F r o m  these  exper imen ta l  da t a  the  following concep t  
can be der ived (compare its graphical  form in Figure 3) : 
Making the  init ial  suppos i t ion  of a ho rmone  wi th  a 
mono tone  g rad ien t  in the  t issue,  and  a b iphasic  dose- 
response  dependence  of the  t r a n s p o r t  of some subs tance  
on ho rmone  concent ra t ion ,  there  mus t  t hen  exist  in the  
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t issue bo th  regions 1. which  submi t  and  2. regions which 
take  up the  subs tance  1. into and 2. ou t  of t he  diffusion 
space. This is a pure ly  logical s t a t e m e n t  based on some 
no t  ve ry  unl ikely premises.  Knowledge  of the  d is tance  and 
c o m p a r t m e n t  over  which  such a mode  of t r a n s p o r t  can 
occur mus t  be p rov ided  exper imenta l ly .  However ,  the  
diff icul ty  of f inding useful expe r imen ta l  sys tems  for this  
purpose  has  to  be po in ted  out.  Some au thors  repor t  
resul ts  abou t  regula ted  t r a n s p o r t  of subs tances  be tween  
cells w i t h o u t  p lasmat ic  connect ions  7-9. The regulat ion of 
the  submiss ion  in such sys tems  is also ve ry  probable .  
E x p e r i m e n t s  wi th  s t rophan t ine  s led to  the  suppos i t ion  
t h a t  th is  regula t ion m a y  only conceivably  be carried out  
b y  the  membranes .  This is the  reason (in the  case of the  
p lasma-Iemma)  for consider ing the  apoplasmat ic  space 
as a diffusion space be tween  source and  sink which  then  
a re  par t i cu la r  cells. 

In  conclusion, the  proposed  hypo thes i s  can be examined  
in every  s y s t em in t he  p l an t  where  the  t r anspo r t ed  
subs tance  moves  f rom the  source to  the  diffusion space 
and  f rom t h a t  to t he  sink over  regula table  sites. A 
domina t ing  role of the  m e m b r a n e s  in such a process is 
ve ry  probable .  

Fig. 3. Projection of a dose-response curve introduced above along 
a hypothetical part of tissue with the resulting responses (source, 
sink) on the different hormone concentration (site of the hormone 
production is hatched). 
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Summary. Ablat ion  of the  accessory sal ivary glands of a p e n t a t o m i d  and  of a coreid reduced quan t i t a t i ve ly  the  flow 
of alkaline, wa t e ry  saliva t h a t  can be induced by  topical  appl ica t ion  of pi locarpine.  

I t  has  been assumed t h a t  the  accessory sa l ivary  gland 
in the  H e t e r o p t e r a  - and,  where  one has  been identif ied,  
in the  H o m o p t e r a  - funct ions  to recycle or excrete  in- 
gested wa te r  1, 2. The evidence,  a l though  of ten  strong,  has  
so far r emained  c i rcumstant ia l .  At  the  same t ime,  di- 
gest ive enzymes  have  been  repor ted  in the  accessory 
gland of mir ids  ~ and po lypheno l  oxidases and peroxidases  
have  been shown to  be secre ted  by  the  accessory gland of 
H e t e r o p t e r a  *. The two funct ions :  excre t ion  of excess 
wa te r  and secret ion of sa l ivary  enzymes  would no t  seem 
ent i re ly  compat ib le  and  hence  di rect  evidence was sought  
for the  funct ion  of the  accessory gland in con t r ibu t ing  to  
sa l ivary  water .  

I ncuba t ion  of the  accessory gland of Poecilometis 
punctiventris (St&l) (formerly Eumecopus punetiventris 
St&l 5) (Penta tomidae) ,  or of the  whole sal ivary appara tus ,  
e i ther  on its own or still a t t a ched  to  the  head  capsule, 
w i th  10 -8 M 5 - h y d r o x y t r y p t a m i n e  in the  saline used by  
BERRIDGE and  PRINCE 6 for Cal iphora sal ivary glands did 
no t  resul t  in secret ion of sal iva in vitro.  A saline de- 
ve loped in th is  l abora to ry  for m a x i m u m  longevi ty  of 
muscular  t issues in vi t ro  (cricket sperm, cockroach hear t ,  
and a va r i e ty  of s t ruc tu res  f rom Heterop te ra )  ~ kep t  
sa l ivary  glands of Poecilometis cont rac t ing  ry thmica l ly  
for over  24 h, b u t  again add i t ion  of 5-HT a t  10 -8 M or 
h igher  concen t ra t ion  failed to  elicit discharge of saliva 
f rom the  sa l ivary  ducts .  

Secret ion of saliva by  in tac t  H e t e r o p t e r a  and  t icks 
can be induced  wi th  pilocarpine,  in jec ted  as t he  n i t ra te  4 
or appl ied topical ly  as the  free base s. Pi locarpine  func- 
t ions  in ve r t eb ra t e s  as a p a r a s y m p a t h o m i m e t i c ,  act ing 
select ively on t issues inne rva ted  by  post-ganglionic  
cholinergic nerves ;  its s t imula t ion  of sa l ivat ion in He- 
m i p t e r a  and t icks points ,  therefore ,  to  cent ra l  neural  
cont ro l  of sal ivat ion in these  organisms.  The innerva t ion  
of t he  sal ivary glands of Poecilometis proved  complex,  
the  accessory gland receiving fine connexions  f rom the  
suboesophageal  sal ivary nerve,  the  pro thorac ic  pa r t  of 
the  ven t ra l  ganglionic mass,  and p a r t  of the  s tomato -  
gastr ic  sys t em innerva t ing  the  per icardial  muscles s. 
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