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the  mi tochondr ia ,  a l though  a l t e rna t ive  subs t ra tes  includ-  
ing glucose, fructose,  mannose ,  p y r u v a t e  and ace ta te  
can be utilized. JOANNY et al. 9 r epor t  an inh ib i t ion  of 
t issue oxida t ive  react ions  and  an increase of lipid peroxides  
in cerebral  cor tex slices exposed to hyperbar ic  oxygen.  
Al tered  mi tochondr ia l  me tabo l i sm caused by  oxygen  
exposure  a t  600 m m  Hg  theore t ica l ly  should account  for 
the  changes  observed in mi tochondr ia l  u l t r a s t ruc tu re  TM. 

~dsumd. Des ra ts  on t  6t6 ma in t enus  dans  une a thmos -  
ph~re d 'oxyggne  pur  sous une press ion de 600 m m  de 
mercure  d u ran t  des p6riodes de 3 et  7 jours.  Les observa-  
t ions fai tes au microscope 61ectronique sur les t issus pr6- 
lev6s darts le rein on t  mont r6  qu 'apr~s  7 jours  de t ra i te -  
m e n t  les mi tochondr ies  et  les par t icules  de corps gras on t  
subi  dans  la cellule d ' i m p o r t a n t e s  modif icat ions .  Aprgs 
3 jours seulement ,  on n ' obse rva i t  accun c h a n g e m e n t  de 
l 'u l t ras t ruc ture .  
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Fig. 2. Mitoehondria from an animal exposed for 7 days to 100% 
oxygen at 600 mm Hg are shown. • 35,000. 
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Monoamine-Containing Structures in the Nerve 

The f luorescence h is tochemica l  m e t h o d  developed by  
IFALCK and  HILLARP 1' 2 has  made  possible the  s t u d y  of 
the  cellular local izat ion of some biogenic monoamines .  
The first  pos i t ive  results  in cer ta in  represen ta t ives  of the  
class of insects  by  th is  m e t h o d  were ob ta ined  by  FRON- 
TALI and  ~NToRB]ERG 3, 1DLOTNIKOVA and GOVYRIN 4, ~G't~ON- 
TALI 5, KLEMM 6, ~, CI~ANIJSSOT et al. s. If there  is no doub t  
abou t  t he  presence  of ca techolamines  in the  bra in  and 
the  s tomatogas t r i c  nervous  sys t em in insects,  the  same 
canno t  be said, for the  t ime  being, abou t  the  nerve  cord 
ganglia. The expe r imen t s  pe r fo rmed  by  the  au thors  ci ted 
above  have  no t  yie lded any  answer  to th is  quest ion.  
Tha t  is w h y  we have  t r ied  to a u g m e n t  our knowledge in 
th is  field. The h is tochemica l  demons t r a t i on  of catechol-  
amines  was pe r fo rmed  pa r t l y  on whole  m o u n t s  of the  
ven t ra l  nerve  cords, pa r t l y  on serial sect ions f rom lyo- 
phy l ized  individuals .  

Our observa t ions  were made  on larvae of the  same 
deve lopmenta l  s tage - before the  pupa t i on  - of 2 represen-  
t a t ives  of d ip terous  insects,  i.e. Simulium argyreatum 
(Simuliidae) and  Ptyehoptera eontaminata (P tychop te -  
ridae), b o t h  f rom the  suborder  of Nematocera .  

In  the  p repa ra t ion  of whole moun t s  of t he  ven t ra l  
nerve  cords for the  r e l evan t  studies,  we proceeded so as 
to observe the  condi t ions  r e c o m m e n d e d  by  MAL•FORS 9. 
The actual  p repa ra t ion  of nerve  cords was pe r fo rmed  wi th  
the  aid of a dissect ing microscope and  never  las ted longer 
t h a n  10 min.  The isolated cords were mel ted  onto  d ry  
glass slides and dried for 1 h in a v a c u u m  over phos-  
phorus  pen tox ide .  The dried nerve  c o r d s  were t r e a t ed  

Cord of Some Representatives of Diptera (Insecta) 

with  d ry  fo rma ldehyde  gas (pa ra formaldehyde  store a t  
70% humidi ty )  for 1 h. Af te r  t h e y  had  been m o u n t e d  
in l iquid paraff in,  t hey  were eva lua ted  in a f luorescence 
microscope wi th  Scho t t  BG 12 and  OG 4 filters. The 

Fig. 1. 3 fluorescent regions in the first abdominal ganglion of the 
nerve cord of P. contaminata, a whole mount. 
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specif ic i ty  of the  h i s tochemica l  r eac t ion  was t e s t ed  b y  
o m i t t i n g  of f o r m a l d e h y d e  gas a n d  b y  H~O-test .  

We. h a v e  found  m o n o a m i n e - c o n t a i n i n g  regions in t h e  
species s tudied,  b o t h  in t h e  thorac ic  and  in t he  a b d o m i n a l  
gangl ia  of t he  ne rve  cords. I n  Ptychoptera contaminata 
3 such  regions,  s i t u a t e d  in t he  corners  of an  i m a g i n a r y  
t r i ang le  w i t h  t he  base  fac ing  t h e  f ron t  edge of each  
ganglion,  were no t i ced  (Figure 1). A s imi la r  a r r a n g e m e n t  
of c a t e c h o l a m i n e - c o n t a i n i n g  regions was also d i sp layed  

Fig. 2. Cateeholamine-containing nerve fibres in the interganglionic 
connectives between the first and the second abdominal ganglia of 
S. argyreatum, a whole mount. 

Fig. 3. A longitudinal section of the suboesophageal ganglion of 
S. argyreatum. Note 2 fluorescent cells in the midline (arrows). 

b y  mos t  gangl ia  of t h e  species Simulium argyreatum. 
Only  t h e  f i r s t  a n d  second thorac ic  gangl ia  h a v e  one 
specif ical ly f luorescent  region lying a p p r o x i m a t e l y  in  
t h e i r  centres .  Differences in  t h e  d i s t r i b u t i o n  an d  in t h e  
n u m b e r  of m o n o a m i n e - c o n t a i n i n g  cores were es tab l i shed  
in t h e  suboesophagea l  gangl ia  of t h e  species u n d e r  s tudy.  
Whi l e  t h e  suboesophagea l  gangl ion  of Simulium argy- 
reatum s tood o u t  for t h e  c o n s t a n t  presence  of 2 pa i rs  of 
s y m m e t r i c a l l y  loca ted  f luorescent  cores, we found  in t h e  
suboesophagea l  gangl ion  of Ptychoptera contaminata only  
one pair ,  s i t ua t ed  in the  l o n g i t u d i n a l  axis  of t h e  ganglion.  
Nerve  f ibres w i t h  typ ica l  var icos i t ies  were no t iceab le  in 
all  in te rgangl ion ic  connec t ives  of b o t h  obse rved  species 
(Figure 2). 

The  local iza t ion of ca t echo lamines  in his tological  sec- 
t ions  was s tud ied  on  Simulium argyreatum larvae.  The i r  
lyopl l i l iza t ion  was pe r fo rmed  b y  t h e  s t a n d a r d  t echn ique ,  
r e c o m m e n d e d  b y  FALCK. I n  t h e  p r e p a r a t i o n  of ser ial  
sect ions  for eva lua t ion ,  we ava i led  ourselves  of t he  
exper ience  m a d e  b y  3/IASUOKA an d  PLAcID110, who found  
t h a t  sect ions  me l t ed  on to  glass slides p rov ided  w i t h  an  
E n t e l l a n  coat  could be eva lua t ed  d i rec t ly  in a f luorescence 
microscope,  w i t h o u t  p rev ious  r e m o v a l  of t h e  paraff in .  
The  p r e l i m i n a r y  resul t s  are shown  in F igures  3, 4, an d  5. 
The  absence  of f luorescent  m a t e r i a l  in  t h e  si te  of t h e  loca- 
t ion  of t h e  p r o b a b l e  nucleus  (Figure 5) ind ica tes  t h a t  
specif ical ly f luorescent  cores f rom whole m o u n t s  of ne rve  
cords are composed  of the  adrenerg ic  neurons .  W i t h  
r ega rd  to t h e  fac t  t h a t  t h e  s t ruc tu re s  stuclied showed  
green  fluorescence,  we conc luded  t h a t  t i le a sce r t a ined  
ca t echo l amine  was n o r a d r e n a l i n e  a n d / o r  dopamine .  

The  f ind ings  j u s t  descr ibed  conf i rm the  presence  of 
adrenerg ic  ne rve  s t ruc tu re s  in  t h e  v e n t r a l  ne rve  cords  of 
insects.  The  func t iona l  e x p l a n a t i o n  of t he i r  s ignif icance 
is diff icult ,  for the  t i m e  being,  an d  w i t h o u t  a u g m e n t a t i o n  
b y  f ind ings  m a d e  in o the r  species, as well  as more  de ta i led  
i n fo rma t i o n  on  t h e  spa t i a l  d i s t r i b u t i o n  an d  the  ac tua l  
n u m b e r  of the  adrenerg ic  cells in  each  ganglion,  is a lmos t  
impossible .  A p a p e r  dea l ing  w i t h  these  ques t ions  is be ing  
p r epa red  and  will be pub l i shed  later .  

Zusammen/assung. Mit  Hilfe einer  f luoreszenzmikrosko-  
p i schen  Methode  wird  a n  zwei N e m a t o c e r a  (S. argyreatum 
u n d  P .  contaminata) gezeigt,  dass  b e s t i m m t e  Stel len des 
U n t e r s c h l u n d g a n g l i o n s  u n d  die Ven t r a lgang l i en  b iogene  
M o n o a m i n e  (wahrschein l ich  D o p a m i n  u n d  Noradrena l in )  
e n t h a l t e n .  Adrenerg i sche  N e rv en fa s e rn  w u r d e n  auch  in 
den  K o n n e k t i v e n  nachgewiesen.  
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Fig. 4. The fluorescent cell in the centre of the second thoracic 
ganglion Of S. argyreatum, a sagital section. 

Fig. 5. A sagital section of the first thoracic ganglion of S. argyrea- 
turn, showing the ventral located fluorescent cell with non-fluorescent 
nucleus (nu). 
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