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f rom p h a g o c y t o s i n g  leucocytes  give rise to  a v e r y  re- 
m a r k a b l e  oxygen  up take .  Such  a n  eno rmous  dif ference 
m a k e s  meaningless ,  w i t h  r ega rd  to t he  s i t u a t i o n  in 
p h a g o c y t o s i n g  cells, a n y  specu la t ion  ~,2,4 based  on  exper i -  
m e n t s  w i t h  oxidase  ac t iv i t i es  a n d  t h e i r  s ens i t i v i t y  to  in-  
h ib i to r s  in  h o m o g e n a t e s  f rom res t ing  ceils only.  

The  a d d i t i o n  of s apon ine  induces  a swel l ing of t he  
granules ,  w i t h  no dif ference be t w een  t he  decrease  in 
op t ica l  d e n s i t y  of g ranu le  suspens ions  f rom res t ing  or  
p h a g o c y t o s i n g  leucocytes  (Figure 2). D u r i n g  t h i s  swelling, 
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Fig. 2. Decrease in optical density of granules from resting (- ) 
and phagoeytosing ( ) leucocytes. Upper curves: controls. 
Lower curves : effect of saponine, 1 mg/ml. Composition of the system 
as for Figure l(a) except for the dilution of the preparations, ad- 

justed to read approximately 0.800 at 520 nm. 
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Fig. 3. Changes in oxygen uptake of a system containing 1 mM KCN 
and granules plus supernatant (see Figure 1 (a)) from phagoeytosing 
leucocytes. Upper curves: systems containing 1 mM pyruvate. 

Lower curves: controls without pyruvate. 

the NADPH2-ox ida se  f rom p h a g o c y t o s i n g  cells appea r s  
s t r 9 n g l y  s t i m u l a t e d  wh i l s t  t he  NADH2-ox idase  is n o t  
(Figure  1). Th i s  shows t h a t  t he  a t t a c h m e n t  of t he  2 
enzymes  to  t he  granules ,  or t h e i r  s t r u c t u r e - l i n k e d  
la tency ,  c a n n o t  be  cons idered  in t he  same  way.  

The  e x p e r i m e n t s  p r e s e n t e d  in F igure  1 also show t h a t  
t he  a d d i t i o n  of s apon ine  does n o t  s t i m u l a t e  t h e  oxidase  
ac t iv i t i e s  of g ranu les  of r e s t ing  leucocytes ,  w h i c h  is rele-  
v a n t  to  t h e  h y p o t h e s i s  7 t h a t  d u r i n g  phagocy tos i s  t h e  
oxidase  ac t iv i t i es  of swol len g ranu les  are more  ac t ive  
because  of t h e i r  swelling. I t  is e v i d e n t  t h a t  t he  sapon ine -  
i nduced  swell ing is n o t  c o m p a r a b l e  to  t h a t  caused  b y  
phagocy tos i s  and  w h i c h  is assoc ia ted  w i t h  changes  in t h e  
a v a i l a b i l i t y  of t he  g r a n u l e - b o u n d  oxidases.  F u r t h e r  s tu -  
dies are needed  to e luc ida te  these  ques t ions .  

The  resu l t s  p r e s e n t e d  in F igure  3 show t h a t  t h e  
i n t e r r e l a t i o n s h i p s  b e t w e e n  t he  g r a n u l a r  N A D H  2- a n d  
NADPH2-ox ida se s  a n d  t he  N A D H  2- a n d  NADPH2-1 inked  
ac t iv i t i es  of t he  l a c t a t e  d e h y d r o g e n a s e  are  such  as to  pre-  
v e n t  the  NADH2-ox idase  f rom be ing  ac t ive  in t he  pres-  
ence of p y r u v a t e .  

These  f ind ings  i nd ica t e  t h a t  in  t h e  p h a g o c y t o s i n g  P M N  
leucocyte  t he  N A D P H  2 can  be  oxid ized  b y  oxygen ,  whi l s t  
t he  N A D H  2 is p re fe ren t i a l l y  oxid ized  b y  p y r u v a t e  
t h r o u g h  l a c t a t e  dehydrogenase .  

Riassunto. Si 6 d i m o s t r a t o  che l ' a t t i v i t ~  N A D H ,  e 
N A D P H  2 oss idasica  dei g ranu l i  di  leucoci t i  po l imorfo-  
nucleat i ,  m i s u r a t a  come consumo  di ossigeno con  e l e t t rodo  
di Clark  in p resenza  di c ianuro  1 m M ,  6 e n o r m e m e n t e  
a u m e n t a t a  nelle p r epa raz ion i  da  leucoci t i  in  fagocitosi ,  
m e n t r e  l ' a t t i v i t ~  del  s o p r a n a t a n t e  ~ inapprezzab i le .  La  
compe t i z ione  del la  l a t t i co -de id rogenas i  con le ossidasi  sui 
due  coenzimi  r i do t t i  ~ ta le  da  consen t i re  so l t an to  a l la  
N A D P H  2 ossidasi  u n  ruolo  r i l e v a n t e  nel  sos tenere  il con-  
sumo  d 'oss igeno dei leucoci t i  in fagocitosi .  Ques t i  r i su l t a t i  
c h i a r a m e n t e  d i m o s t r a n o  l ' i n fonda t ezza  di speculaz ioni  
b a s a t e  su e spe r imen t i  e s c lu s ivamen te  c o n d o t t i  con omo-  
gena t i  d a  leucoci t i  in  r iposo 1 3. 
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On Short Adrenergic  Neurons  in the Accessory  
Male Genital Organs of the Bull 

The  vas  deferens  and  t he  i n t e r n a l  male  gen i t a l  g l ands  
of d i f fe ren t  m a m m a l s  h a v e  r ecen t ly  p r o v e d  to  be  inner -  
v a t e d  b y  sho r t  adrenerg ic  neu rons  1-~, wh ich  h a v e  a v e r y  
dense  t e r m i n a l  d i s t r i b u t i o n  in t he  va r ious  organs .  F u r t h e r ,  
ce r t a in  f u n c t i o n a l  p a r a m e t e r s  of t h e  i so la ted  n o r a d r e n a l i n  
granules  of t he  semina l  vesicle (or, ves icu la r  gland) a n d  
t he  vas  deferens  of t he  bu l l  h a v e  in severa l  respec ts  been  
tound  to occupy  an  i n t e r m e d i a r y  pos i t ion  b e t w e e n  b o v i n e  
splenic n e r v e  granules  a n d  a d r e n o m e d u l l a r y  granulese ,  7. 
I n  o rder  to  e s t ab l i sh  f rom wh ich  cell s y s t e m  these  nor-  
ad rena l i n  g ranu les  or ig inate ,  i t  is necessa ry  to  o b t a i n  
h i s tochemica l  i n f o r m a t i o n  on  the  c a t e c h o l a m i n e - c o n t a i n -  

ing s t r u c t u r e s  of t he  i n t e r n a l  male  gen i ta l  o rgans  in t h i s  
species. 

Material and methods. Pieces  f rom var ious  i n t e r n a l  ma le  
gen i t a l  o rgans  (p rox imal  and  d i s ta l  p a r t s  of t h e  s emina l  
vesicle, a m p u l l a  of the  vas  deferens,  a n d  t he  p r o s t a t e  
body)  were r e m o v e d  f rom 5 adu l t  bul ls  w i t h i n  10 m i n  
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of s l augh te r ing .  The  spec imens  were i m m e d i a t e l y  
q u e n c h e d  to  t he  t e m p e r a t u r e  of l iquid  n i t rogen ,  freeze- 
dr ied,  t r e a t e d  in  f o r m a l d e h y d e  gas a t  + 80~ (1 h) for 
t he  h i s tochemica l  d e m o n s t r a t i o n  of ce r t a in  mono-  
amines  s -n ,  e m b e d d e d  in pa ra f f in  a n d  sect ioned a t  6 # 
t h i cknes s  for  f luorescen t  microscopica l  analysis ,  all  ac- 
cord ing  to the  desc r ip t ion  g iven  b y  FALCK a n d  OWMAN x2. 

Results. Fluorescence  mic roscopy  of t he  i n t e rna l  male  
accessory  gen i t a l  o rgans  of t he  bul l  revea led  the  presence  
of on ly  2 s t r u c t u r e s  t h a t  emi t t ed  a n  in tense  green  flu- 
orescence cha rac t e r i s t i c  of p r i m a r y  ca t echo lamines  : 
ne rves  and  m a s t  cells. 

T h e  semina l  vesicle h a d  a r ich  i n n e r v a t i o n  of var icose  
adrenerg ic  n e r v e  te rmina ls ,  mos t  of wh ich  r a n  c i rcular ly  
in  t h e  muscle  coa t  (Figure 1). T h e  axons  occurred  s ingly 
or  in t h i n  b u n d l e s  of 2-6  fibres. T h e  d en s i t y  of f luorescent  
ne rves  was e x t r e m e l y  h igh  in t h e  s m o o t h  muscle  wall  of 
t h e  a m p u l l a  vas  deferens  (Figure  2), a n d  s o m e w h a t  lower  
in  the  p r o s t a t e ;  t h e  nerves,  usua l ly  col lected in groups,  
coursed  more  i r regu la r ly  in  all  d i rect ions .  In  a l l  organs,  a 
large n u m b e r  of ne rve  t e rmina l s  could be followed in t he  
s m o o t h  muscle  t r abecu lae  of t h e  l a m i n a  p ro p r i a  w i t h o u t  
en t e r i ng  t h e  ep i the l ium.  T h i c k  b u n d l e s  of adrenerg ic  
nerves ,  b o t h  of t h e  var icose  an d  of t h e  s m o o t h  type,  r an  
con t iguous  to t h e  d i f fe ren t  organs ,  i ssuing smal ler  
b r a n c h e s  i n to  t h e  muscle  t issue. T h e  a r te r ies  an d  ar-  
ter ioles  s u p p l y i n g  t h e  i n t e rna l  gen i ta l s  were enclosed b y  
fa i r ly  dense  adrenerg ie  n e r v e  plexa.  

T h e  a m o u n t  of f luorescent  adrenerg ic  ne rves  p resen t  in  
t h e  d i f fe rent  regions cor responds  well  to  t h e  h igh  levels 
of n o r a d r e n a l i n  t h a t  can  be  m e a s u r e d  f luor imet r ica l ly  in  
t h e  organs  5. 

I n  the  muscle  wal l  of t h e  p ros ta t e ,  as well  as imme-  
d ia t e ly  outs ide  it, severa l  large masses  of nerve-ce l l  bodies  

Fig.  1. Rich  d i s t r ibu t ion  of var icose  ad rene rg ic  ne rve  t e rmina l s  in 
the  c i rcu la r  muscle  l aye r  of the  p r o x i m a l  portioi1 of the  semina l  

vesicle, x 90. 

1;ig. 3. Large  clusters  of ad renerg ic  gangl ion  cells in the  wall  of the  
p r o s t a t e  body .  The  cells emit  a green f luorescence of inodera te  to 
h igh  in tens i ty .  Some  few cells are non-f luorescent .  All cell types  are 
of ten  s u r r o u n d e d  b y  var icose  t e rmina l s  sugges t ive  of a synap t i e  
arra~lgcment .  Smal l  m a s t  ceils c a r r y i n g  d o p a m i n e  outs ide  the  
gangl ia .  (a) L a r g e  gang l ion  composed  of 3 g roups  of nerve  cells. 
x 60. (b) T h i c k  b u n d l e  of smooth  ad rene rg ie  f ibres of mode ra t e  

fhloreseence i n t ens i t y  leaves an  adrenerg ie  gangl ion ,  x 65. 

Fig .  2. Ve ry  l a rge  a m o m i t s  oI ad renerg ic  te rminals ,  col lected in 
groups ,  r u n  in all directiolas in the  s m o o t h  muscle  wal l  of the  an lpu l l a  

of the vas deferens. • 60. 
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12 t~. FALOI{ and C~t. OWMAN, Acta Univ. Ltlnd II 7, 1 (1965). 
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were recognized.  Some of the  gangl ion  cells were non-  
f luorescent ,  o the r s  showed  a low to fa i r ly  h i g h  green  cyto-  
p lasmic  f luorescence (Figlire 3). I n  m a n y  ins t ances  b o t h  
types  of ne rve  cells were closely s u r r o u n d e d  b y  ne rve  
t e rmina l s  i nd ica t ive  of a synap t i c  a r r a n g e m e n t .  T h i c k  
bund le s  Of smooth ,  m o d e r a t e l y  green-f luorescen~ ne rves  
were seen to leave t h e  gangl ia  (Figure 3b). 

A smal l  to  m o d e r a t e  n u m b e r  of g reen- f luorescen t  m a s t  
ceils (Figure 3), wh ich  in r u m i n a n t s  ca r ry  d o p a m i n e  13, 
were found  a t  va r ious  sites in  t he  gen i ta l  organs.  T h e y  
occur red  m o s t l y  in  r e l a t i on  to  t he  t h i ck  adrenerg ic  ne rve  
bund l e s  close to  t i le organs  r a t h e r  t h a n  in t he  a c t u a l  
s m o o t h  muscle  t issue.  

Discussion. I n  ana l ogy  w i th  ear l ier  d e n e r v a t i o n  exper i -  
m e n t s  on va r ious  species, inc lud ing  the  r a m  5, i t  seems 
reasonab le  to  assume t h a t  also in the  b u l l  t he  v e r y  dense  
adrenerg ic  i n n e r v a t i o n  of t he  i n t e rna l  male  accessory  
gen i t a l  o rgans  e m a n a t e s  f rom gangl ia  loca ted  close to  t he  
t a r g e t  organs  as, for example ,  those  p r e s e n t l y  d e m o n -  
s t r a t e d  in t he  p r o s t a t e  wall. F u r t h e r m o r e ,  i t  is a p p a r e n t  
t h a t  the  b u l k  of n o r a d r e n a l i n  granules  i so la ted  f rom these  
o rgans  b y  EUL/~R a n d  LISHAJKO 6 and  b y  STJfi~RN/E a n d  
LISHAJKO ~ der ives  f rom the  t e r m i n a l  po r t i ons  of short 
adrenerg ic  neurons .  

The  mode  of b e h a v i o u r  of these  granules  f u r t h e r  sup-  
por t s  the  v iew t h a t  s h o r t  adrenerg ic  neu r ons  c o n s t i t u t e  
a special  k ind  of pe r iphe ra l  adrenerg ic  sys tem,  d i f fe ren t  
f rom o rd ina ry  long adrenerg ic  neu rons  a n d  c h r o m a f f i n  
cells. I n  th i s  connec t ion  i t  is of in t e res t  t h a t  i m m u n o -  
s y m p a t h e c t o m y  has  l i t t le  effect  on  t he  adrenerg ic  inner -  
v a t i o n  of ce r t a in  o rgans  14,~5 k n o w n  to be  i n n e r v a t e d  b y  
sho r t  adrenerg ic  neurons ,  such  as t he  i n t e r n a l  male  
gen i ta l  organs  4,6, or on  the  ad rena l  medul la .  

In  v iew of the  a s s u m p t i o n  t h a t  s h o r t  ad renerg ic  
neu rons  r ep resen t  a specific e n t i t y  in  the  pe r iphe ra l  
adrenerg ic  sys tem,  i t  is t e m p t i n g  to sugges t  t h a t  also t he  
wide-spread  s y s t e m  of i n t ense ly  g reen- f luorescen t  b r a n c h -  
ing ch romaf f in  cells 16 m a y  c o n s t i t u t e  a special  t y p e  of 
ch romaf f in  t issue, h a v i n g  func t iona l  s imi lar i t ies  w i t h  
adrenerg ic  neurons .  Thus ,  t h e y  of ten  occur  in  large n u m -  
bers  in adrenerg ic  ganglia .  Usual ly ,  one or more  s lender  
processes emerge f rom the  cell. In  m a n y  ins t ances  such  a 
process  can  be  followed for a cons iderab le  l e n g t h  in 
adrenerg ic  ne rve  bund l e s  or in  t he  t e r m i n a l  adrenerg ic  
ne rve  plexus. A small ,  i n t ense ly  f luorescen t  c h r o m a f f i n  

cell, loca ted  in the  r a b b i t  u te rus ,  has  even  b e e n  seen to  
d i rec t ly  issue 3 de l ica te  processes  w i t h  the  t yp i ca l  ap-  
p e a r a n c e  of var icose  adrenerg ic  ne rve  terminals17.  

These  obse rva t i ons  would  t h e n  sugges t  t h a t  d u r i n g  
d e v e l o p m e n t  t he  a u t o n o m i c  gangl ion  p r i m o r d i a  give rise 
to  essen t ia l ly  4 types  of pe r iphe ra l  c a t echo lamine -con -  
t a i n i n g  cells : on  t h e  one h a n d  ad rena l  m e d u l l a r y  ceils and,  
on  t he  o ther ,  long adrenerg ic  neurons ,  in  b e t w e e n  wh ich  
are found  2 s tep-wise t r a n s i t i o n  forms,  t he  b r a n c h i n g  
ch romaf f in  cells and  t h e  short adrenerg ic  neurons .  The  
p rope r t i e s  of t h e  specific n o r a d r e n a l i n  g ranu les  in  t h e  
accessory  male  gen i t a l  o rgans  f u r t h e r  s u p p o r t  t he  v iew 
t h a t  t he  s h o r t  neu rons  f rom wh ich  these  granules  o r ig ina te  
r ep re sen t  a special  t r a n s i t i o n  fo rm be tween  c h r o m a f f i n  
cells and  long adrenerg ic  neurons .  

Zusammen/assung. B a s i e r e n d  auf  d e m  speziel len 13e- 
t r a g e n  de r  i so l ier ten  N o r a d r e n a l i n g r a n u l a  de r  i nne ren  
m/ inn l i chen  Gesch lech tsdr t i sen ,  die v o n  k u r z e n  ad rener -  
g i schen  N e u r o n e n  i n n e r v i e r t  s ind,  w e r d e n  Def in i t i onen  
ffir 4 <c~bergangsformen~) der  p e r i p h e r e n  k a t e c h o l a m i n -  
e n t h a l t e n d e n  Zellen d i s k u t i e r t :  ch romaf f i ne  Zellen de r  
Adrenomedu l l a ,  kle ine verzweigte ,  n i c h t  ad rena le  chro-  
maf f ine  Zellen, kurze adrenerg i sche  Neu rone  u n d  lange 
adrenerg i sche  Neurone .  
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The Courting Habits in Atherigona spp. (An- 
thomyidae, Dipt.) and the Probable Role of the 

So-Called 'Clover Leaf Appendage' 

The  males  of m a n y  species of Atherigona h a v e  a t  t he  
end  of the  a b d o m e n  a n  appendage ,  the  so-called 'Klee-  
b l a t t a n h a n g '  or ' c lover  leaf appendage ' .  Th i s  is a f lexible  
rod  a t  the  t ip  of wh ich  are 3 leaf lets  wh ich  are b l a c k  in 
colour. 

U p o n  inqui r ies  t a x o n o m i s t s  s t u d y i n g  D i p t e r a  could no t  
p rov ide  a n y  i n f o r m a t i o n  on the  func t ion  of th i s  o rgan ;  i t  
is used as a t a x o n o m i c  charac te r i s t i c ,  s ince t he  leaf lets  
differ  in shape  and  p ropor t i ons  in  each  species 1. The  
clover  leaf a p p e n d a g e  p r o t r u d e s  f rom b e n e a t h  p r o b a b l y  
t he  7 th  tergi te .  I t s  t o t a l  l eng th  is a b o u t  1 ram,  of wh ich  
t he  pet iole  is a b o u t  800 /~ and  t he  leaflets  a b o u t  200 ,a 
each. 

I n  t he  course of b reed ing  t he  species of Atherigona 
varia soccata Rond .  a t  1Rehovot, a pecul ia r  mode  of cour t -  
ing was observed .  Close inspec t ion  of the  b e h a v i o u r  of t he  
species in  t he  b r eed ing  cage, us ing  low-power  b inocula rs ,  
revea led  t h a t  in  t he  course of cou r t i ng  t he  c lover  leaf  ap-  
pendage  is in  func t ion .  W h e n  no t  in  use, the  a p p e n d a g e  
is h idden ,  cu rved  ove r  the  h y p o p y g i u m  inside the  t ip  of 
the  a b d o m e n ,  in  a p o c k e t  the  sl i t  of wh ich  is b e n e a t h  t he  
3rd s t e rn i t e  (consider ing t he  vis ible  s egmen t s  in  t he  ab-  
d o m e n  are  2-5) (Figure 2). 

Tile male  a p p r o a c h e s  t he  female  la tera l ly ,  w i t h  t he  las t  
a b d o m i n a l  s egmen t s  s t r e t c h e d  ou t  a n d  the  c lover  leaf  
a p p e n d a g e  e x t e n d e d  poster ior ly .  "With t he  lower  p a r t  of 
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