
1012 Specialia EXe~RI~NTIA 32/8 

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  
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c o n s t a n t  blood flow perfusion technique .  Blood was wi th-  
d rawned  by  a perfus ion p u m p  f rom the  femoral  a r t e ry  
and impel led into the  splenic ar tery .  To measure  the  
venous  out f low f rom a spleen i t  was d i rec ted  into the  
U-shaped  tube ,  f rom which  the  blood was r e tu rned  to the  
femoral  vein  by  means  of tile 2-d channe l  of the  perfusion 
pump.  Since the  efficiency of b o t h  perfusion p u m p  chan-  
nels was cons t an t  and b o t h  channels  opera ted  in the  same 
flow regime, the  changes  of per fus ion  pressure  ref lected 
the  react ions  of res is tance  vessels and the  changes  of 
venous  out f low ref lected the  react ions  of capac i tance  
vessels.  

S imul taneous ly  wi th  the  va somoto r  responses,  the  
ef ferent  impulse ac t iv i ty  was recorded in small  b ranches  
of the  splenic nerve.  Act ion po ten t i a l s  were t a k e n  off the  
cent ra l  p a r t  of severed splenic nerve  b ranches  b y  means  
of bipolar  silver electrodes,  and  af ter  the  ampl i f ica t ion  
t h e y  were recorded on the  ca thode  oscillograph. The p ies-  
sor carot id  sinus reflex was b rough t  abou t  by  the  c lamp-  
ing of carot id  ar ter ies  for the  per iod of 30-40 sec. Gan- 
glioblocking agent  hexon ium was admin i s t e red  i.v. in t he  
dose of 2 mg/kg.  Hepar in  was  used to  p r e v e n t  blood 
coagulat ion.  E x p e r i m e n t a l  da t a  were processed in 
digi tal  compu te r  'Minsk-32'  corre la t ion and  regression 
analysis  was  used. 

Results.  After  the  c lamping  of carot id  arteries,  the  
ar ter ia l  perfusion pressure  in spleen increased in all t he  
expe r imen t s  by  6.0 • 1.5% above  control .  S imul taneous-  
ly w i th  the  cons t r ic t ion  of the  res is tance vessels,  the  con- 
s t r ic t ion  of capaci tance  vessels was observed  in 52% 
(venous outf low was increased by  6.5 • 1.4~ above the  
contro l  flow th rough  the  organ) ; in 44~ of cases the  dila- 
t a t i on  of capac i tance  vessels took place (venous out f low 
decreased b y  6.5 • 1.0~ and in 4% the  capac i tance  
response  was  absent .  

Af ter  c lamping  off carot ids,  the  ra te  of impulsa t ion  in 
post -gangl ionic  s y m p a t h e t i c  efferents  of the  spleen was 

increased in all cases. The increase of s y m p a t h e t i c  out-  
flow reached  its max i ma l  value dur ing  the  f irs t  seconds 
af ter  the  s t imula t ion  and preceeded the  reflexogenic 
increased of the  perfus ion pressure.  The sympa the t i c  
ac t iv i ty  was increased mos t ly  a t  the  expense  of the  high 
ampl i tude  (above 15 txV) impulses.  The ra te  of impulses 
increased on the  average  by  34.4 :~ 4.8% as compared  
wi th  controls.  The init ial  increase of the  s y m p a t h e t i c  
impulsa t ion  was followed by  its decrease on the  back- 
g round  of con t inued  carot id  c lamping.  In  spi te  of this, 
the  perfusion pressure  was above the  control  or even 
rizing for some t ime.  I t  leads us to consider  the  high 
ampl i tude  s y m p a t h e t i c  impulsa t ion  as a t r igger  mechan i sm 
for the  cons t r ic t ion  of spleen res is tance vessels. 

Af ter  hexon ium (i.v. 2 mg/kg),  s y m p a t h e t i c  ac t iv i ty  in 
t he  splenic nerve was s ignif icant ly  changed.  I t  was ex- 
pressed in the  sha rp  decrease of the  high ampl i tude  
impulse ra te  or in comple te  abol ishing of the  act iv i ty .  
Meanwhile  the  low ampl i tude  impulsa t ion  (15 tzV and 
lower) was preserved  af ter  the  hexan ium.  In  mos t  ex- 
per iments ,  the  corre la t ion of impulse  volleys wi th  the  
ar ter ial  pulse and  resp i ra to ry  cycles af ter  ganglionic 
b lockade became s ignif icant ly  less dis t inct .  
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Fig. 1. Magnitude and directivity of resistance and capacitance vessel reactions, arterial pressure and changes of sympathetic activity 
in splenic nerve under pressor carotid sinus reflex. 
From left to right: changes of arterial (I) and perfusion (II)pressures in % to control, venous outflow (III) in % to control flow, mean 
rate of impulses through the period of stimulation (IV) in % to mean rate of inlpulsation in prestimulation period, rate of impulses 
for 3 see in the peak of reactions (V) in % to control rate. C, control; R, reaction; a) before and b) after hexonium (2 mg/kg). 
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E x p e r i m e n t s  showed tha t ,  when  high ampl i tude  im- 
pulsa t ion  had  been abol ished by  hexonium,  the  carot id  
c lamping was no t  followed by  the  cons t r ic t ion  of spleen 
res is tance vessels, while a capac i tance  vessel  response  
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Fig. 2, Direct correlation between changes of venous outflow from 
spleen vessels and the rate of low amplitude impulses in splenic 
nerve under pressor carotid sinus reflex after hexonium (2 mg/kg). 
Abscissa, magnitude of outflow changes in ml (AU, nil); ordinate, 
impulse rate in % to control (AI, %). 

(constr ic t ion or di la tat ion)  was pe r s i s t en t  in m o s t  cases. 
Venous outf low increased by  4.2 i 0.8% above  control  
in 50% of exper iments ,  decreased by  6.8 • 2.9% in 33%, 
and was unchanged  in 17% of exper iments .  

Changes of t he  low ampl i tude  impulse  ra te  in the  splenic 
nerve  were of the  same direct ion as those  of the  venous  
out f low in 79%. The increase of impulse  ra te  (by 8.5 i 
2,4% on the  average) in 15% of cases was accompanied  
by  a rise of venous  outflow, and  in 33.3% of cases de- 
crease of t he  impulse  ra te  (by 14.3 • 4.7%) was accom- 
pan ied  by  an out f low decrease.  These d a t a  are summar ized  
in Figure 1. 

Correlat ion and  regression analys is  showed t h a t  a 
d i rect  correla t ion exis ted  be tween  the  changes  of low 
ampl i tude  impulse  ra te  and the  changes  of venous  outf low 
(r = 0.511, p < 0.02): the  more  the  increase of low 
ampl i tude  impulse  ra te ,  the  more  the  magn i tude  of 
venous  out f low increase ; and the  more  the  decrease of the  
impulse  rate,  the  lesser was the  out f low (Figure 2). 

Thus,  the  s t u d y  of the  vasomoto r  react ions  of the  spleen 
wi th  s imul taneous  recording of the  ef ferent  s y m p a t h e t i c  
ac t iv i ty  pe rmi t s  us to suggest  t h a t  h igh  ampl i tude  im- 
pulsa t ion  is re la ted  to the  responses  of res is tance  vessels, 
and low ampl i tude  impulses,  to the  responses  of capaci t -  
ance vessels. 
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Summary.  The order  of po t ency  of 'b inding '  of b o t h  g lu tamate  and  aspa r t a t e  to synap tosomal  f rac t ions  of bra in  regions 
was:  cerebellar  cor tex  >> cauda te  nucleus ~ cerebral  cor tex  > medul la  ~ pons  > corona radia ta .  G lu t ama te  was 
bound  to a grea te r  e x t e n t  t h a n  a spa r t a t e  to par t ic les  of all regions s tudied,  excep t  for cerebral  cortex.  

L-Glutamate  and  L-asparate,  leading cand ida tes  for 
roles as exc i t a to ry  neuro t ransmi t t e r s ,  are the  mos t  po t en t  
and qu ickes t -ac t ing  exc i t a to ry  agents  p resen t  in the  
m a m m a l i a n  CNS 2-4. Since 'h igh ' -  and  ' low-aff ini ty '  
up take  processes for these  amino acids in var ious  CNS 
regions 5-~ and the i r  subcel lular  d i s t r ibu t ions  8 are ve ry  
similar, we have  devised a simple m e t h o d  b y  which  
regional differences in the i r  'b inding '  can be d e m o n s t r a t -  
ed, as has been shown for GABA, glycine and taur ine  9-~a. 

Materials and methods. Adul t  male cats  (2.8-3.3 kg) 
were anes the t ized  wi th  p e n t o b a r b i t o n e - N a  + (30 mg/kg) 
and  t h e n  killed by  air embolism.  Regions  of the  bra in  
were dissected out  on a chilled, mois t  surface, weighed,  
and homogenized  in 10 volumes of ice-cold isosmotic  
(0.32 M) sucrose solution.  All fu r ther  opera t ions  were 
conduc ted  a t  0~ The subcellular  f rac t iona t ion  proce- 
dure  employed  was essent ia l ly  t h a t  of GRAY and  WIalTT- 
AKER a4, as modif ied  x~ excep t  t h a t  the  'b inding '  of L- 
g lu t ama te  and  L-aspar ta te  to  synap tosome-enr iched  
f ract ions  was examined  in a balanced,  b icarbona te -buf -  
fered medium,  r a the r  t h a n  in sucrose solutions.  The 
osmolari t ies  of t he  ions p re sen t  in th is  glucose free me- 
d ium were;  Na +, 147.3; K +, 3.5; Ca ++ , 1.3; Mg ++, 1.2; 
C1-, 128.5; HCO3- , 24.55; P O 4 - - -  , 0.45 and SO 4 -, 1.2 
mOsmoles / l i te r ;  to ta l  osmola r i ty  ~_ 308 m O s M ;  p H  
was 7.4 af ter  equi l ibra t ion  wi th  95% O J 5 %  CO 2. 

Por t ions  (4.0 ml) of homogena te s  represen t ing  0.364 g 
tissue, were cent r i fuged a t  1000 • 10 min to  prepare  

f i rs t  s u p e r n a t a n t  ($1) fractions.  Centr i fugat ion of 3.0 ml 
por t ions  of S~ fract ions a t  17,000• 30 min provided 
synap tosoma l  mi tochondr ia l  (P~) fractions,  which  were 
re -suspended  in 3.0 ml of 0.32 M sucrose solut ion and 
re-centr i fuged a t  17,000 • g, 30 rain. W a s h e d  P~ fract ions 
were re -suspended  in 3.0 ml  of physiological  medium,  
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