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A c t i o n  of  H y p o p h y s e c t o m y  a n d  P l a s m a  T r a n s -  
f u s i o n  o n  A n a p h y l a c t o i d  E d e m a  

I t  is widely  accepted  t h a t  the  suscept ib i l i ty  of ra ts  to 
anaphylac to id  edema  (AE) induced by  cer ta in  polysac-  
charides (such as ovomuco id  or  dext ran)  is genet ica l ly  
determined,  and t h a t  there  are  s t ra ins  comple te ly  refrac-  
t o ry  to  the  damag ing  ac t ion  of these  subs tances  ~,~. How-  
ever,  t he  m e c h a n i s m  of t he  A E  has no t  ye t  been  clarified. 
I t  has  been repor ted  t h a t  ad r ena l ec tomy  increases s 
whereas  h y p o p h y s e c t o m y  diminishes  or  leaves  un-  
changed 4,5 the  sens i t iv i ty  of ra ts  to  AE.  Recen t ly ,  we 
have  observed t h a t  h y p o p h y s e c t o m y  inhibi ts  A E  induced  
by  iron dext ran .  Hence  we wan ted  to de te rmine  the  effect  
upon A E  suscept ib i l i ty  in the  absence of the  p i t u i t a ry  of 
p lasma t ransfus ion  f rom normal ,  hypophysec tomized  or  
genet ical ly  res i s tan t  animals.  

F i f t y  Sprague -Dawley  ra ts  (sensit ive to  t he  AE) wi th  
a mean  ini t ial  body  weigh t  of 200 g (range 189-207 g) 
were t rea ted  as shown in the  Table.  Donors  and receptors  
were hypophysec tomized  th rough  the  pa rapha ryngea l  
rou te  on the  first  day  of the  exper iment .  I r o n  dex t r an  
' F e - D e x '  (Imferon®, Fisons  Co. of Canada  Ltd.)  was g iven  
i.v. on  the  15th day  of t he  expe r imen t  a t  a dose equ iva l en t  
to 10 m g  of inorganic  i ron in 1 ml  of  water .  This  compound  
(which conta ins  dex t r an  of a v e r y  low molecular  weight)  
was used in order  to  obse rve  the  d i s t r ibu t ion  of i ron his to-  
chemical ly% I m m e d i a t e l y  before the  F e - D e x  inject ion,  
the  animals  of groups 3, 4, 5 rece ived  a t ransfus ion of 4 ml  
of p lasma f rom Sprague-Dawley  un t r ea t ed  ra ts  (group 3), 
Sprague-Dawley  hypophysec tomized  ra ts  (group 4) and 
res is tant  un t r ea t ed  ra ts  of the  W i s t a r - F u r t h  s t ra in  (group 
5) ~. The  p lasma was prepared  fresh using the  fol lowing 
t echn ique :  aor ta  puncture ,  col lect ion of hepar in ized blood 
and subsequef l t  cen t r i fuga t ion  for 10 min  a t  2000 rpm.  
Macroscopically,  the  in tens i ty  of A E  was graded using a 
scale of  0-3 in which 0, no edema;  1, j u s t  visible;  2, 
m o d e r a t e  and 3, m a x i m a l  edema.  Two  h a f te r  F e - D e x  
inject ion,  specimens of anaphy lac to id  shock organs (lips 
and paws) and dorsal  skin f rom 5 an imMs/group were  
f ixed in a lcohol-formol  (4 par t s  of abso lu te  alcohol  and 1 
p a r t  of I 0 %  neu t ra l  formMin) for subsequen t  embedd ing  
in paraff in  and s ta ining wi th  the  Pruss ian  blue m e t h o d  
for iron and wi th  cresyl  v io le t  for demons t r a t ion  of me ta -  
chromat ic  mater ia l .  

As can be seen in t he  Table,  the  animals  in jec ted  wi th  
F e - D e x  developed an A E  which was visible abou t  15 
rain af ter  t he  inject ion,  a l ready  m a x i m a l  af ter  30 rain 
and  still  p resen t  2 h later.  Histological ly ,  the  anaphy-  
lactoid shock organs  showed a mode ra t e  degree of edema,  
m a s t  cell discharge,  deposi t ion  of iron in t he  ex t ra -  
cel lular  space (either free or  l inked to discharged mas t  
cell granules) and in the  macrophages% The  dorsal  skin  
showed ne i ther  edema  nor  deposi t ion  of i ron;  here, t h e  
me ta l  was visible on ly  in the  lumen  of t he  vessels. The  
shock organs of hypophysec tomized  an imals  did no t  show 
any  edema  on macroscopic  observa t ion  and h is tochemic-  
al ly we no ted  some iron deposi t ion which was mos t ly  
located in the  vascu la r  walls and macrophages  of con- 
nect ive- t i ssue  wi th  l i t t le  or  no m a s t  cell discharge and no 
iron Jn connec t ion  wi th  m a s t  cell granules.  The  hypo-  
pbysec tomized  ra ts  in jec ted  wi th  the  p lasma of Sprague-  
Dawley  un t r ea t ed  ra ts  (group 3) showed macroscopic  and 
histologic changes  s imilar  to those of controls  (group 1). 
The  hypophysec tomized  ra ts  in jec ted  wi th  the  p la sma  of 
hypophysec tomized  animals  (group 4) as well  as ra t s  
hypophysec tomized  and injected wi th  t he  p lasma of 
W i s t a r - F u r t h  res is tan t  ra t s  (group 5) had  lesions com- 
parab le  to  those  of the  hypophysec tomized  group (group 
2). In  cont ro l  exper iments  (not repor ted  here) we h a v e  

seen t h a t  the  t ransfer  to  normal  animMs of t h e  p lasma 
f rom un t r ea t ed  res is tant  or  hypophysec tomized  sensi t ive 
rats,  does no t  change thei r  r eac t i v i t y  to  Fe-Dex.  Pre-  
l iminary  exper iments  h a v e  also shown t h a t  the  admini -  
s t ra t ion  of the  same a m o u n t  of p lasma as used in our  
expe r imen t s  can  ove rcome  the  inhib i t ion  of A E  produced  
by  glucocort icoids  (Triamcinolone,  Aris tocort®,  Leder le  
Labora to r ies  Division).  

These  results  ind ica te  t h a t  in Sprague -Dawley  rats,  t he  
suscept ib i l i ty  t o  A E  caused b y  Fe..Dex is lessened by  
h y p o p h y s e c t o m y  and  t h a t  t he  t ransfus ion of p la sma  f rom 
normal  animals  restores t he  anaphy lac to id  reac t iv i ty .  The  
p lasma  of res i s tan t  ra t s  does no t  res tore  t he  react ion,  
whereas  the  p lasma of hypophysec tomized  sensi t ive 
animals  exer ts  this ac t ion  in a l imi ted  degree.  A possible 
i n t e rp re t a t i on  of our  resul ts  is t h a t  a subs tance  present  in 
t he  p la sma  of normal  Sprague -Dawley  animals  has a per-  
miss ive  ac t ion  on AE.  Such a ~actor would  no t  be present  
in res i s tan t  an imals  and  its level  would  be  lowered in 
sensi t ive  animals  a f te r  hypophysec tomy .  I t  is unl ikely  
(a l though n o t  to  be excluded) t h a t  i t  is a hypophysea l  
ho rmone  since the  p la sma  of un t r ea t ed  res is tan t  an imals  
does no t  res tore  t he  react ion.  I t  is pe rhaps  pe r t inen t  t h a t  
in the  rat ,  d ex t r an  reacts  w i th  a p lasma pro te in  to p roduce  
a subs tance  which acts  on mas t  cells to  release h i s t amine  s; 
fur thermore ,  al legedly,  there  are  reagins in t he  serum of 
normal  a lbino ra ts  sensi t ive  to  egg-white% I t  has also 

Action of hypophysectomy and plasma transfusion on anaphylactoid 
edema 

Group Treatment a Anaphylaetoid edema 

30 rain i h 2 h 

lips paws lips paws lips paws 

I None 2.0 2.1 1.8 1.8 1.4 1.3 

2 Hypophysectomy 0,2 0 0.2 0 0.1 0 

3 Hypophysectomy 1.4 2.0 1.6 1.9 1.3 1.6 
+ plasma of 
normal animals 

4 Hypophysectomy 0.5 0.6 0.5 0.7 0.1 0.1 
+ plasma of 
hypophyseetomized 
animals 

5 Hypophysectomy 0,2 0.2 0.1 0.1 0.1 0.1 
+ plasma of 
resistant animals 

a In addition, all animals received iron dextran in a dose equivalent 
to 10 nag of iron i.v. at 0 h. 
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been reported tha t  after the injection of dextran, a com- 
pound is formed in the blood which differs from dextran 
and which, once transferred to normal animals, induces 
the AEI0; however, there is some disagreement on this 
point n 

I t  appears tha t  hypophysectomy inhibits the AE and 
that  the reactivity to Fe-Dex is restored by the trans- 
fusion of plasma of normal bu t  not  of hypophysectomized 
or resistant animals 12 

Furth,  quA est insensible ~ l 'action anaphylactoide du 
dextran ferrique. 

G. GABBIANI and A. BoCSKOR 

Institut de Mddicine et de Chirurgie exp~rimentates, 
Universild de Monlrgal, Montreal (Canada), 
22 May  1967. 

Rdsum& Chez le rat  albino de souche Sprague-Dawley, 
l 'ablation de l 'hypophyse emp~che le d6veloppement de 
l'oed~me anaphylactoide provoqu6 par le dextran ferrique. 
AprSs hypophysectomie, la transfusion de plasma d 'un  
rat  normal de la m~me souche rend l 'animal de nouveau 
sensible ~ l 'agent anaphylacto~de. Cet effet n 'est  pas 
obtenu par la transfusion de plasma d 'un  ra t  Sprague- 
Dawley hypophysectomis6 ou d 'un  rat  de souche Wistar- 
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Presynaptic Inhibition in Crustacean Muscle: 
Axo-axonal  Synapse 

Most crustacean muscles are innervated by  one or more 
inhibitory axons which regulate muscle tension. When 
active, the inhibitors weaken or abolish the contractions 
set up by the motor axons 1. The inhibition may be either 
postsynaptic (i.e. the inhibitory t ransmit ter  substance 
acts directly on the muscle fibre membrane), or pre- 
synaptic (i.e. the inhibitory action is on the presynaptic 
terminal of the motor axon), Both effects occur simul- 
taneously in some muscles 2. In  crustacean material the 
presynaptic effect has been demonstrated in only a few 
leg muscles of crayfish and crabs, although presynaptic 
inhibition is known in other material, particularly the 
mammalian central nervous system 8. The phenomenon 
was first described in crustaceans by DUDEL and KUrFL~R 8, 
who found that  an inhibitory impulse timed to arrive 1-5 
msec before a motor impulse reduced the quanta l  release 
of the excitatory t ransmit ter  substance while leaving the 
quan tum size unchanged. Subsequent work 4-s has sup- 
ported the hypothesis" tha t  the inhibitory effect arises 
from a reaction of the inhibitory t ransmit ter  with receptors 
on the motor axon terminal. The reaction induces an in- 
crease in chloride ion permeability of the axon membrane 
and a consequent decrease in amplitude of the motor 
impulse in the axon terminal. This reduced 'nerve terminal 
potentia) '  (n.t.p.) is presumably less effective in releasing 
the excitatory transmitter.  

So far the morphological basis for the effect has re- 
mained undisclosed. I t  could arise from inhibitory synaptic 
contacts on the motor axon terminal, or from leakage of 
t ransmit ter  from inhibitory neuromuscular synapses to 
adjacent motor axon terminals. All that  can be said from 
previous histological evidence is tha t  the inhibitory and 
excitatory nerve terminals occur close together °. In  this 
report we present electron microscopical evidence for the 
existence of inhibitory synaptic contacts on the motor 
axon terminal.  

The electrical manifestations of crustacean presynaptic 
inhibition are illustrated in Figure 1. The top traces in 
both records were obtained with an  extracel]ular micro- 
electrode placed close to an excitatory neuromuscular 
synapse to record the motor n.t.p, and the subsequent 

flow of current  into the postsynaptic membrane (measured 
as a potential  drop in the extracellular solution). The 
bot tom traces show the postsynaptic potentials recorded 
across the muscle fibre membrane with an intracellular 
microelectrode. The recording methods are similar to those 
o1 DUDEL and KUFFLER 2. Stimulation of an inhibitory 
axon (B) produces an inhibitory n,t.p., together with 
reduction of the excitatory postsynaptic potential, the 
motor n.t.p,, and the synaptic current (compare A and B). 
The last 2 effects are seen only when the inhibitory n.t.p. 
precedes the motor n.t.p, by  1-6 msec. 

Muscle fibres and attached nerves from preparations 
manifesting presynapt~c inhibition, as shown in Figure 1, 
were fixed for electron microscopy 1 h in 4% glutaralde- 
hyde in Millonig phosphate buffer, then washed in the 
buffer alone for 2 h and post-fixed 1 h in 1% buffered 
osmium tetroxide. The material was dehydrated in an 
acetone series and embedded in Durcupan (Fluka AG), 
Sections 50-150 nm in thickness were cut  serially from 
regions thought to contain motor synapses, stained with 
ethanolic uranyl  acetate, and examined in a Phillips EM 
200 electron microscope. 

Two types of nerve terminal  were seen: I with pre- 
dominant ly  round vesicles of fairly uniform size and 
400-500 ]k in diameter; and another with vesicles of 
slightly smaller size (often 200-400 A) and less regular 
shape - sometimes round, bu t  quite often elliptical, pear- 
shaped, or indented (Figure 2), 

I n  the first type of ending, about  90% of the vesicles 
were circular in cross section, bu t  in the second type, only 
40-50% had this property. A statistical comparison of 
the 2 populations of vesicles was made by  measuring the 
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