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end ings  are  p a r t i a l l y  enclosed w i t h  t h e  S c h w a n n  cell 
cy top la sm.  The  r e m a i n i n g  a x o n a l  surfaces  are s e p a r a t e d  
f rom the  s u r r o u n d i n g  connec t ive  t i ssue  b y  on ly  a n  ex- 
t e r n a l  l amina ,  wh ich  passes  f rom t h e  S c h w a n n  cell 
c y t o p l a s m  on to  t h e  axon.  I n  m o s t  cases, t he  end ings  lie 
more  t h a n  500 n m  a p a r t  f rom the  surface of t h e  gangl ion  
ceils, b u t  m a y  a p p r o a c h  more  closely to  t he  dend r i t i c  
p ro t r u s ions  of t he  cells. This  s tudy ,  however ,  ha s  fai led 
to  r evea l  t h e  f o r m a t i o n  of t yp i ca l  synapses  w i t h  t h e  
s y n a p t i c  clef t  a p p r o x i m a t e l y  200 A in w i d t h  a n d  t h e  
dens i t y  increases  of s y n a p t i c  m e m b r a n e s  b e t w e e n  t h e  
second t y p e  end ings  and  t he  gangl ion  cells. 

Smal l  ne rve  cells wh ich  c o n t a i n  large g r anu l a r  vesicles 
m e a s u r i n g  a b o u t  1250-2500 ~ in d i a m e t e r  were found  in 
t h e  p r e s en t  s t u d y  (Figure 3). T h e  large g r a n u l a r  vesicles 
show a s imi la r  a p p e a r a n c e  to  t h e  n o r a d r e n a l i n e  c o n t a i n i n g  
granules  in  t h e  ad rena l  medul la .  Recen t ly ,  s imi lar  gang-  
l ion cells c o n t a i n i n g  large g r a n u l a r  vesicles were descr ibed  
in t h e  s y m p a t h e t i c  gang l ion  b y  some a u t h o r s  12,15. 

These  smal l  ne rve  cells m a y  co r re spond  to  so-called 
c h r o m a f f i n  cells13,14 or  small ,  i n t ense ly  green-yel low 
f luorescen t  cells 1,~ descr ibed  b y  some au thors .  The  somas  
are covered  b y  t h e  sa te l l i te  ceils. No axo- somat i c  synapses  
h a v e  been  found  a r o u n d  t h e m .  T h e  ne rve  cells h a v e  a few 
processes  wh ich  co n t a i n  m a n y  large g r a n u l a r  vesicles. 
The i r  d i s t a l  ends  d e n u d e d  of t h e  S c h w a n n  s h e a t h  o f t en  
lie a b o u t  500 n m  a w a y  f rom e i the r  t h e  surface  of gang l ion  
cells or t h e  cap i l l a ry  wall. These  t h i r d  t y p e  endings  w i t h  
t h e  large  g r a n u l a r  vesicles are  a p p a r e n t l y  d i f fe rent  in  
s t r u c t u r e  an d  or ig in  f rom t h e  second t y p e  endings  de- 
scr ibed before.  

The  o b s e r v a t i o n s  r epo r t ed  a b o v e  h a v e  fu rn i shed  a n  
a d e q u a t e  u l t r a s t r u c t u r a l  bas is  for t h e  presence  of 
adrenerg ic  end ings  w i t h i n  t h e  hypogas t r i c  gangl ion.  
2qORBERG et  al. 5 a n d  K~_LM.~N e t  al. n sugges ted  t h a t  t h e  
f luorescen t  end ings  are of an  in t r agang l ion ic  origin, a n d  
t h a t  t h e y  ar~ fo rmed  b y  e i the r  i n t e r n e u r o n s  or col la tera ls  
f rom t h e  pos tgang l ion ic  ad rene rg ic  neurons .  At  leas t  some 
of these  f luorescen t  end ings  m a y  be  on  t h e  t h i r d  t y p e  of 
th i s  paper .  

Zusammen[assung. Mit te l s  e l e k t r o n e n m i k r o s k o p i s c h e r  
U n t e r s u c h u n g e n  wird  die A n w e s e n h e i t  ad rene rg i sche r  
N e r v e n e n d i g u n g e n  im Gang l ion  h y p o g a s t r i c u m  des 
Meerschweinchens  bewiesen.  
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Fig. 3. Electron mierograph showing a cell containing large granular 
vesicles. The cell is surrounded by a sheath of satellite cells, x 6000. 
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The Larval Ring Gland of Drosophila melanogaster: A Comparison of Ebony and Oregon Strains by 
Use of a Qualitative Protein Stain 

I n  Drosophila melanogaster, mol t i ng  a n d  m e t a m o r p h o s i s  
are con t ro l l ed  b y  h o r m o n e s  f rom 3 endocr ine  s t r u c t u r e s :  
n e u r o h o r m o n e s  p r o d u c e d  b y  neu rosec re to ry  cells in  t h e  
b ra in ,  ecdyson  secre ted  b y  t h e  p ro tho rac i c  gland,  a n d  
juven i l e  h o r m o n e  f rom the  corpus  a l l a t u m  1. I f  j uven i l e  
h o r m o n e  is p r e s e n t  in  a b u n d a n c e ,  t he  m o l t  will be  a l a r v a l  
mo l t ;  if i t  is p r e sen t  in  smal l  a m o u n t s  or absen t ,  t he  r e su l t  
will be  a p u p a l  or i m a g i n a l  mo l t  2. P rev ious  ev idence  3 

suggests  a n  increase  in t h e  a c t i v i t y  of t h e  p ro tho rac i c  
g land  a t  me t amo rp h o s i s ,  b u t  i t  m u s t  be  p o i n t ed  o u t  here  
t h a t  th i s  a p p a r e n t  increase  in  a c t i v i t y  m a y  mere ly  be  
c o m p e n s a t i n g  for  t h e  increased  vo lume  of t h e  f inal  i n s t a r  
l a rva  4. 

To s t u d y  t h e  p ro t e i n  c o n t e n t  and,  therefore ,  the  ac t i -  
v i t y  of t h e  r ing  g land  we used t h e  p rocedure  of MAZlA, 
BREWER a n d  ALFERT 5. T h e  l a r v a l  mo l t s  of the  E b o n y  
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s t r a i n  were c o m p a r e d  to  t hose  of t he  Oregon s t ra in .  
Serial  sect ions  oI t he  r ing  g l and  were e x a m i n e d  for h is to-  
logical  and  cyto logica l  i n fo rma t ion .  

Mater ials  and  methods. 83 i n s t a r  l a rvae  were chosen  a n d  
sexed on  t h e  bas is  of t h e i r  morpho log ica l  charac te r i s t ics .  
The  2 s t r a in s  were  equal ly  represen ted .  A mod i f i ca t i on  of 
t he  b r o m p h e n o l  b lue  t e c h n i q u e  accord ing  to  MAZlA et  al. 6 
was  e m p l o y e d  on  pa ra f f i n  e m b e d d e d  sec t ions  of t h e  2 
s t r a i n s  of D. melanogaster. 

Results.  T h e  cy top lasm,  nuc leus  a n d  nucleolus  were 
obse rved  for  s t a in  dens i ty .  Respec t ive  c o n c e n t r a t i o n s  of 
s t a in  are no t  i n t e r p r e t e d  or discussed in t h i s  paper .  S ta in  
dens i t y  for each  a rea  was e s t i m a t e d  on t he  bas is  of 1-4  
p o i n t s ;  1 p o i n t  be ing  leas t  dense  and  4 p o i n t s  be ing  m o s t  
dense.  The  poin ts ,  r ep r e sen t i ng  degrees  of s t a in  in t ens i ty ,  
were added  up  to  a t o t a l  a r b i t r a r y  n u m b e r  of un i t s  wh ich  
could be  des igna t ed  for t h e  corpus  a l l a t u m  or t h e  pro-  
t ho rac i c  g land  of t he  r ing  gland.  These  d a t a  are  sum-  
mar i zed  in F igu re  1. 

The  p ro tho rac i c  g lands  of b o t h  sexes of t h e  2 s t r a ins  
r e m a i n e d  c o n s t a n t  in  a p p a r e n t  p ro t e in  c o n t e n t  f rom 

second  to t h i r d  ins tar .  T h e  corpus  a l l a t u m  in b o t h  sexes of 
t h e  Oregon  s t r a i n  d e c r e a s e d  in a c t i v i t y  a n d  t h e  corpus  
a l l a t u m  of b o t h  sexes in  t h e  E b o n y  s t r a i n  increased  in 
a c t i v i t y  f rom second to t h i r d  ins tars .  

I t  ap p ea r s  t h a t  t h e  r ing  g land  is zo n a t ed  since t h e r e  is 
g rea t e r  a c t i v i t y  in  one  cen t r a l  area.  Z o n a t i o n  was found  in 
Oregon  female  second  in s t a r s  an d  in b o t h  sexes of t h e  2 
s t r a i n s  of t h e  t h i r d  ins ta r .  I t  was  n o t e d  t h a t  m e d i a n  
sag i t t a l  regions  of these  p ro t h o rac i c  g lands  or co rpo ra  
a l l a t a  showed  g rea te r  p r o t e i n  c o n t e n t  t h a n  t h e  p rev ious  
or s u b s e q u e n t  6 a sect ions.  I t  was  th i s  p o i n t  of m a x i m u m  
p r o t e i n  c o n t e n t  which  was chosen  to  r e p r e s e n t  t h e  
p ro tho rac i c  g land  or corpus  a l l a t u m  of a p a r t i c u l a r  age or 
sex (Figures  2 a n d  3). 

Discussion.  Since zona t i on  was found  in Oregon  female  
second i n s t a r s  an d  in b o t h  sexes of b o t h  s t r a in s  of t h e  
t h i r d  i n s t a r  stage,  i t  c an  be  seen t h a t  t h e  z o n a t e d  r ing  
g land  is cha rac t e r i s t i c  of a more  m a t u r e  r ing  gland.  Only  
t h e  second i n s t a r  Oregon  female  l a rvae  h a v e  a z o n a t e d  
r ing  gland.  Since p rev ious  i nves t iga to r s  2,s-1~ r epo r t ed  
s ign i f ican t  connec t ions  b e t w e e n  t h e  r ing  g land  a n d  sexua l  
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Fig. 1. Changes in protein density from second to third instar. 
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Fig. 2. Second instar  Oregon female. Here the ring gland appears as 
a relatively homogeneous mass. (1) corpus al latum; (2) and (3) the 
2 lobes of the prothoracic gland. 

Fig. 3. Second instar Oregon female. This is one 6 Ix section later. 
Note the more densely stained corpus al la tum here as opposed to 
Figure 2. The next section found the ring gland once again homo- 
geneous. 



72 Specialia EXPERIENTIA 26/1 

m a t u r a t i o n ,  we can  conc lude  t h a t  sexua l  m a t u r a t i o n  of 
t h e  Oregon  females  beg ins  ear l ier  t h a n  in males  and  t h a t  
E b o n y  females  are late.  

Resu l t s  showed  t h a t  t he  p r o t ho r ac i c  g lands  of all s tages,  
sexes, a n d  s t r a ins  r e m a i n  u n c h a n g e d .  Th i s  confo rms  to t he  
sugges t ion  4 t h a t  t h e  c h a n g e  in t he  a c t i v i t y  of t he  pro-  
t ho rac i c  g l and  ac tua l l y  on ly  a c c o m m o d a t e s  g r o w t h  of t he  
la rvae:  

Fo r  t he  wild type ,  resu l t s  con fo rmed  to  p rev ious ly  
r e p o r t e d  d a t a  2. W e  a s sume  t h a t  t h e  less ac t ive  corpus  
a l l a t u m  found  cons i s t en t ly  in  our  s tud ies  cor re la tes  w i t h  
t h e  decreased  juven i l e  h o r m o n e  t i te r .  I t  would  a p p e a r  
t h a t  w i t h  a less ac t ive  corpus  a l l a tum,  t he  ecdyson  
would  be  u n i n h i b i t e d  a n d  free to  ca r ry  ou t  t he  m e t a -  
morphos i s .  Th i s  suggests  t h a t  t he  juven i l e  h o r m o n e  sup-  
presses  t h e  a c t i v i t y  of t he  p ro tho rac i c  g land  a t  second 
i n s t a r  s ince t he  p ro t ho r ac i c  g land  a c t i v i t y  was c o n s t a n t  
b e t w e e n  second a n d  t h i r d  ins tars .  

W i t h  respec t  to  t he  E b o n y  s t ra in ,  t he  corpus  a l l a t u m  
inc reased  in r e l a t ive  p r o t e i n  c o n c e n t r a t i o n  f rom the  
second to  t he  t h i r d  ins tars .  These  resu l t s  showed  t h e  
p r o t h o r a c i c  g land  to  be  u n c h a n g e d  in p r o t e i n  a c t i v i t y  
f rom second to  t h i r d  ins tars .  I f  t he  corpus  a l l a t u m  in- 
c reased  in a c t i v i t y  a n d  th i s  is r e l a t ed  to  h o r m o n e  ac t iv i ty ,  

t he re  Would  be  no mol t .  The  h o r m o n e  t h e n  is no t  be ing  
secre ted to  t h e  c i r cu la to ry  sys tem.  Since t he re  is s t i l l  a 
l a rva l  mol t ,  we know the  corpus  a l l a t u m  is c o n t i n u i n g  to  
release j uven i l e  h o r m o n e  2. As long as  t h i s  juven i le  hor -  
mone  does no t  exceed t he  ecdyson  level  in  t he  c i rcula t ion ,  
t he re  will be  a mol t .  Since t h e  corpus  a l l a t um of t h e  
E b o n y  is so act ive ,  we can  sugges t  t h a t  the  corpus  
a l l a t u m  is s to r ing  q u a n t i t i e s  of juven i l e  h o r m o n e  or 
p roduc ing  i t  a t  a g rea te r  r a t e  14. 

Rdsumd. Le c o n t e n u  p ro t6 ique  des cellules g landula i res  
circulaires  des la rves  de 2 races  de Drosophila melano- 
gaster est  examin6  en d6tail .  Les r6su l t a t s  de ce t te  6 tude  
m o n t r e n t  que  la  p r o d u c t i o n  et  l ' a c t iv i t6  h o r m o n a l e  de ces 
2 races  diff~re. 
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Influence of Hypo phy se a l  Intermediate  Lobe T i s sue  and Colloid on the Ret iculoendothel ia l  Cells of 
the Liver 

A l t h o u g h  a v a s t  a m o u n t  of l i t e r a t u r e  has  been  d e v o t e d  
to t he  p ro l i f e ra t ion  of r e t i cu loendo the l i a l  cells of t he  l iver  
u n d e r  t h e  inf luence  of va r ious  agen t s  1 s, on ly  a few d o u b t -  
ful m i t o t i c  figures, ye t  unpub l i shed ,  h a v e  ever  been 
obse rved  in  l ivers  k n o w n  to  be  syn thes i z ing  D N A  ~ 

The  d i r t h  of even  ques t i onab l e  m i t o t i c  f igures in the  
face of e x p e r i m e n t a l  resu l t s  i n d i c a t i n g  r ap id ly  pro l i fe ra t -  
ing r e t i cu loendo the l i a l  cells gives t h e  impress ion  t h a t  
t he re  m a y  be  e i t he r  a r e c r u i t m e n t  of cells f rom o t h e r  
sources  or a n  a c t i v a t i o n  of cells p o t e n t i a l l y  phagocyt ic .  

A n  invas ion  of t he  l iver  w i t h  e x t e r n a l  m a c r o p h a g e  
p recursors  ha s  been  r epo r t ed  10, and  fu r the rmore ,  i t  is sug- 
ges ted  t h a t  a n  increase  in t h e  n u m b e r  of ac t ive ly  phago-  
cyt ic  cells m i g h t  be  due  to d o r m a n t  cells r a t h e r  t h a n  to  
mi tos i s  of ex i s t ing  h i s t iocy tes  n .  

I n  a c o n t i n u i n g  s t u d y  of t he  effect  of b o v i n e  hypo-  
physea l  s u b s t a n c e s  on  t a r g e t  organs,  i t  was  d i scovered  
t h a t  i n t e r m e d i a t e  lobe t i ssue  unde rgo ing  d e s q u a m a t i o n  
a n d  au to lys i s  as well  as i ts  r e s u l t a n t  p roduc t ,  colloid, has  a 
pecu l ia r  a f f in i ty  for ce r t a in  cells of m e s o d e r m a l  or igm. 
I n v e s t i g a t i o n s  showed  t h a t  n e i t h e r  an t e r i o r  nor  pos te r io r  
lobe t i ssue  p roduced  a s imi la r  effect. 

I n  o rder  to  d e m o n s t r a t e  t h e  inf luence  of i n t e r m e d i a t e  
lobe t i ssue  a n d  colloid on  m e s o d e r m a l  t issue,  re t iculo-  
endo the l i a l  cells of t he  l iver  p r o v e d  to be  a su i t ab le  model .  

T h e  l iver  of 8 a d u l t  dogs, b o t h  ma le  a n d  female  were 
d iv ided  equa l ly  in to  2 groups.  4 o the r s  were used as 
controls .  The  h y p o p h y s i s  f rom 2-year-old  s teers  a n d  
heifers  were  Collected w i t h i n  15 m i n  a f t e r  s l augh te r  a n d  
p laced  in T y r o d e ' s  so lu t ion  for t r a n s p o r t  to  t he  l abo ra to ry .  
Af te r  r ins ing  in severa l  changes  of T y r o d e ' s  solut ion,  t h e  
g l ands  were cu t  m i d - s a g i t t a l y  in to  2 equa l  halves ,  expos-  
ing t h e  lobes of t he  g l and  a n d  t he  res idua l  l u m e n  ( in t ra-  
g l a n d u l a r  cleft).  On ly  g lands  w i t h  a colloid filled l u m e n  
were ut i l ized.  The  colloid was  collected,  a n d  t h e  avascn l a r  

i n t e r m e d i a t e  lobe tissue, r ead i ly  ident i f iable ,  was care- 
fully sc raped  f rom the  ros t ra l  sur face  of t h e  pos te r ior  lobe. 
Ne i t he r  i n t e r m e d i a t e  lobe t i ssue  nor  colloid was pooled.  

An  inocu lum was p r e p a r e d  b y  minc ing  sepa ra t e ly  
i n t e r m e d i a t e  lobe colloid a n d  t i ssue  in to  f ine aggrega tes  
(1/4 m m  or less l which  were t h e n  d iv ided  in to  c o m p a r t -  
m e n t s  3 m m  3. E a c h  c o m p a r t m e n t  c o n t a i n e d  approx i -  
m a t e l y  29.6 m g / m l  of pro te in .  The  inocu lum f rom each 
c o m p a r t m e n t  was  fed in to  t h e  po in t ed  end  of a n  18- 
gauge h y p o d e r m i c  needle  a n d  t he  oppos ing  end  of t he  
needle  was f i t t ed  wi th  a m e t a l  wire plunger .  

The  e x p e r i m e n t a l  an ima l s  were l ight ly  anes the t i zed  w i th  
e the r  a n d  t h e  inocu lum was in j ec t ed  d i rec t ly  in to  t h e  
l iver  of each  an imal ,  t r a n s a b d o m i n a l l y ,  below the  twe l f th  
r ib  in  the  r i g h t  mid -ax i l l a ry  line. 2 ma le  and  2 female  
an ima l s  rece ived  colloid, t he  o the r s  rece ived  i n t e r m e d i a t e  
lobe tissues.  One a n i m a l  f rom each  group  was sacrif iced 
on d a y  3. 5, 7 a n d  9. B y  fol lowing the  needle  t r a c t  in to  t h e  
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