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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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Table I. Volumes of saliva ( •  SD) secreted by Poecilometis puncti- 
ventris within 10 rain after stinmlation with pilocarpine 

Saliva (~1) 

Unoperated controls 
Accessory gland exposed but not cut 
Accessory gland cut on one side 
Accessory glands cut on both sides 

3.4 ~= 1.6 
1.8 -z 0.6 
0.011 ~= 0.006 
0.008 J= 0.003 

Table II. Volulnes of saliva ( •  SD) secreted by Amblypelta lutescens 
within 10 rain after stimulation with pilocarpine 

Saliva (~xl) 

Unoperated controls 
Accessory gland exposed but not cut 
Accessory gland cut on one side 
Accessory glands cut on both sides 

0.45 i 0.07 
0.33 3z 0.04 
0.13 i 0.02 
0.03 • 0.02 

A t t e m p t s  b y  us to  cu t  these  ne rves  in  t he  l ive insec ts  
were unsuccessfuI  in t h a t  t h e y  resu l ted  in gross d a m a g e  
to t he  neu ra l  sys tem.  

I n  a f u r t h e r  a t t e m p t  to  i nves t i ga t e  the  source of w a t e r  
in t he  sa l iva  of He te rop te r a ,  p a r t s  of the  accessory  g lands  
were r e m o v e d  surgically.  Fu i ly  fed 5th  i n s t a r  l a rvae  of 
2 ~ punctiventeis were col lected f rom b e n e a t h  t h e  b a r k  of 
Eucalyptus cladocalyx (F. Fiuell.), chilled, and  immersed  
in sa l ineL The  accessory g lands  (and ducts)  were pul led  
gen t ly  to  t h e i r  ful lest  e x t e n t  t h r o u g h  f laps cu t  in t he  
p r o n o t u m .  The  g lands  e i t he r  were no t  d a m a g e d  fur ther ,  
or were cu t  on  on ly  t he  one side as nea r  to  t he  origin (at  
the  hi lus  of t he  p r inc ipa l  gland) as possible,  or Oil b o t h  
sides. On r e m o v a l  of t he  insec t  f rom t he  saline,  t he  ex- 

posed  p a r t s  of t he  s a l iva ry  a p p a r a t u s  t e n d e d  to  r e t r a c t  
t h e m s e l v e s  au toma t i ca l l y .  The  i n t e g u m e l t t  was  thef t  
carefu l ly  p u s h e d  b a c k  i n to  place. 

T r e a t e d  insec ts  l ived for severa l  days  if d i s t u r b e d  no  
fu r ther .  "When a n  u n o p e r a t e d  con t ro l  was  t r e a t e d  topi-  
ca l ly  w i t h  2 ~zl of 20% pi locarp ine  base  in acetone,  i t  
u sua l ly  began  to  sa l iva te  freely w i th in  1 min.  The  vo lume  
was r ead i l y  m e a s u r a b l e  to  a b o u t  0.005 txl if col lected in to  
a ca l i b r a t ed  cap i l l a ry  tube .  Tab le  I ind ica tes  the  a m o u n t s  
of sa l iva  p roduced  b y  groups  of 10 insects ,  10 mil l  a f te r  
t he  comple t i on  of a n y  opera t ion ,  w h e n  s t i m u l a t e d  w i t h  
p i locarp ine .  

One of the  insec t s  f rom w h i c h  t he  ' b o t h  sides '  s t a t i s t i c  
was  ca lcu la ted  p r o d u c e d  the  i ncons i s t en t l y  large a m o u n t  
of 0.06 tzl sa l iva .  All ope ra t ed  insects  were s u b s e q u e n t l y  
dissected to observe  t he  ac tua l  s t a t e  of t he  sa l iva ry  g lands  
and  i t  was  d i scovered  t h a t  t h i s  p a r t i c u l a r  insect  (bu t  no 
other)  h a d  n o t  been  o p e r a t e d  on  p rope r ly  a n d  h a d  a n  
apprec iab le  a m o u n t  of t he  s inuous  p r o x i m a l  p a r t  of the  
accessory  g land  r e m a i n i n g  on  one side. 

A t  th i s  s tage of t he  inves t iga t ion  i t  was  the  t ime  of the  
yea r  w h e n  t he  P .  p*tncliventris l a rvae  were beg inn ing  to 
become  adu l t s  ( the species is un ivol t ine) ,  and  the  insect  
could no  longer  be col lected readi ly  in  number s .  A f u r t h e r  
e x p e r i m e n t  was  the re fore  done on  a d u l t s  of Amblypelta 
lutescens (Dist.) (Coreidae) f rom a l a b o r a t o r y  cu l tu re  
m a i n t a i n e d  on  f resh b road  beans.  Tab le  I I  ind ica tes  the  
results .  

The  secre t ion  d i scha rged  f rom the  r o s t r u m  in t he  ex- 
p e r i m e n t s  w i t h  e i the r  species was r o u t i n e l y  t e s t ed  on p H  
paper .  The  r eac t ion  was a lways  > 8 and  was t hus  c lear ly  
d i s t ingu i shab le  f rom t h a t  of t he  h a e m o l y m p h  or  the  
c o n t e n t s  of t he  gu t  or p r inc ipa l  s a l i va ry  gland,  all of 
wh ich  were < 7. 

I t  is clear f rom these  e x p e r i m e n t s  t h a t  ab l a t i on  of the  
accessory  g land  reduces  t he  vo lmne  of sa l iva  in a quan t i -  
t a t i v e  fashion a n d  hence  t h a t  t he  accessory  g land  con-  
t r i b u t e s  t he  b u l k  of t he  vo lume  of t he  w a t e r y  sa l iva  
secre ted  b y  these  insects  when  s t i m u l a t e d  to  do so b y  the  
ac t ion  of e.g. p i loca rp ine  on  t he  cen t r a l  neu ra l  sys tem.  
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Summary. Cons t r i c to ry  responses  of splenic res i s tance  vessels a r i s ing  u n d e r  pressor  reflexes were abo l i shed  b y  h e x o n i u l n  
(2 mg/kg)  as well as t he  h igh  a m p l i t u d e  (above  15 p.V) impulses  in s y m p a t h e t i c  splenic nerves .  Cons t r i c to ry  and  d i l a to ry  
responses  of splenic capac i t ance  vessels were  p r e se rved  a f t e r  a d m i n i s t r a t i o n  of t i le same dose of h e x o n i u m  and  cor re la ted  
as to  t he  d i r ec t i v i t y  w i t h  t he  changes  of the  low a m p l i t u d e  (15 a V  and  lower) impu l sa t i on  in the  spIenic nerve.  

I t  was  p rev ious ly  shown  ~-4 t h a t  u n d e r  pressor  cardio-  
vascu la r  reflexes on the  b a c k g r o u n d  of cons t r i c t o ry  
response  of res i s tance  vessels, cons t r i c t ion  or  d i l a t a t i on  of 
c apac i t ance  vessels m i g h t  t a k e  place or  capac i t ance  
response  was absen t .  D i f fe ren t ly  d i rec ted  reac t ions  of 
capac i t ance  vessels urlder  pressor  reflexes were obse rved  
bo th  in ske le ta l  muscle  and  in sp l anchn ic  region.  Ana lys i s  
of m e c h a n i s m s  c o n t r i b u t i n g  to the  d i f f e r en t i a t i on  of 
res i s tance  a n d  capac i t ance  vessel  responses  showed  5, 6 t h a t  
t he  gangl ionic  b lockade  w i t h  h e x o n i u m  (2 mg/kg)  
abol i shed  re f lex ly- induced  c o n s t r i c t o r y  r eac t ions  of 
res i s tance  vessels while  the  capac i t ance  vessel  responses  

were pe rs i s t en t .  Add i t i ona l  dose of h e x o n i u m  abol i shed  
ref lexogenic  r eac t ions  of capac i t ance  vessels as well. 

Th i s  s t u d y  was i n t e n d e d  to  revea l  t h e  changes  of pos t -  
gangl ionic  e f fe ren t  a c t i v i t y  in splenic s y m p a t h e t i c  ne rves  
a f t e r  a d m i n i s t r a t i o n  of 2 m g / k g  of h e x o n i u m  a n d  the  
r e l a t i on  of t he  s y m p a t h e t i c  e f ferent  a c t i v i t y  to  t h e  reac- 
t ions  of splenic res i s tance  and  capac i t ance  vessels u n d e r  
pressor  ca ro t id  s inus  reflex. 

Method. E x p e r i m e n t s  were pe r fo rmed  on ca t s  (14) 
a n a e s t h e t i z e d  w i t h  u r e t h a n e  (1 g/kg) a n d  g-chloralose 
(20 mg/kg) .  Ref lexogenic  reac t ions  of splenic res i s tance  
and  capac i t ance  vessels were s tud ied  wi th  the  aid of the  


