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a n d  the se  could  n o t  be  iden t i f i ed  as  h i s t o t y p i c a l  osteo-  
b l a s t s  or  os teoclas ts .  Th i s  p a t t e r n  was  t y p i c a l  of femoral ,  
t ib io f ibu la r ,  m e t a t a r s a l ,  a n d  p h a l a n g e a l  car t i lages .  

PTE-treated newts. Af te r  l Y r E - t r e a t m e n t ,  t h e r e  was  a 
m a r k e d  increase  in  t h e  n u m b e r s  of os teoc las t s  t h r o u g h o u t  
t h e  ske le tons  of t h e  newts .  Y e t  t h e  p a t t e r n  a n d  t i m i n g  
of r e s o r p t i o n  in  t h e  d i f f e ren t  bone  was  v a r i a b l e  a n d  
r e s t r i c t ed  a l m o s t  e n t i r e l y  to  t h e  c a r t i l a g i n o u s  ends.  The  
ear l ies t  changes  were  obse rved  in  t he  carpa ls .  Ser ia l  
sec t ions  r evea l ed  n u m e r o u s  foci of r e s o r p t i o n  a f t e r  24 to  
48 h, b u t  h i s t o t y p i c a l  m u l t i n u c l e a t e d  os teoc las t s  were  
n o t  i n v a r i a b l y  p r e s e n t  w i t h i n  t h e  spaces.  Changes  in t h e  
long  b o n e s  of t h e  foot  were  f i r s t  e v i d e n t  a t  14 days .  
R e s o r p t i v e  cells e roded  t h e  ca r t i l ages  cen t r i fuga l ly ,  
l e av ing  a n a r r o w  zone of t i s sue  a d h e r i n g  to  t h e  e n d o s t e u m  
as t h e  bones  grew in  l e n g t h  (F igure  3). I n  t h e  m e t a t a r s a l s  
a n d  pha langes ,  however ,  c h o n d r o c l a s t s  f r e q u e n t l y  dis- 
sec ted  a w a y  a p a r t  of t h e  calci f ied zone of car t i lage ,  a n d  
t h e  spaces  were  f i l led w i t h  loose c o n n e c t i v e  t i ssue  
(Figure  4). I n  t h e  bones  m o s t  seve re ly  affected,  t h e  
ep iphys i s  was  e f fec t ive ly  a m p u t a t e d .  F i b r o t i c  changes  
in  t h e  m a r r o w  were  n e v e r  o b s e r v e d  d u r i n g  P T E  t r e a t -  
m e n t ,  a n d  t h e y  were  r a r e  e v e n  a f t e r  14--21 days .  A t  no  
t i m e  d id  P T E  induce  cor t ica l  b o n e  remodel l ing .  

Discussion. T h e  resu l t s  of t h i s  s t u d y  a p p e a r  to  exp la in  
t h e  cur ious  s t a i n i n g  p rope r t i e s  w i t h  m e t h y l e n e  b lue  
o b s e r v e d  in  c leared  whole  m o u n t s  of b o n e  f r o m  P T E -  
t r e a t e d  a n u r a n s  a n d  urode les  desc r ibed  b y  one  of us  2. 
T h e y  are  al l  consequences  of h o r m o n e - i n d u c e d  r e s o r p t i v e  
ac t i v i t y .  W h i l e  t h i s  process  in  t h e  t i b i o f i bu l a  p r i m a r i l y  
t h i n s  t h e  car t i lages ,  i t  leaves  a shel l  of m a t r i x  l a t e r a l l y  
a t  t h e  e p i p h y s e a l - d i a p h y s e a l  j unc t i on ,  a n d  u n d e r  con-  
d i t i ons  of o p t i m u m  ca r t i l age  g rowth ,  gross spec imens  
s t a i ned  for  ca r t i l age  would  a p p e a r  to  h a v e  t h i c k e r  
ep iphyses  t h a n  no rma l .  T h e  pecu l i a r  m o d e  of i n t r a -  
c a r t i l ag inous  m a t r i x  r e s o r p t i o n  m e d i a t e d  b y  chondro -  
c las t s  a n d  s u b s e q u e n t  c o n n e c t i v e  t i s sue  f o r m a t i o n  in  t h e  
ep iphyses  of t h e  m e t a t a r s a l s  a n d  p h a l a n g e s  could  p r oduce  

doub le  b a n d s  of s t a i n a b l e  ma t r i x .  All  of t he se  f i nd ings  
a re  c o n s i s t e n t  w i t h  t h e  o b s e r v a t i o n  of inc reased  n u m b e r s  
of r e so rp t ive  cells in  a m p h i b i a n  b o n e  fo l lowing t h e  admin i s -  
t r a t i o n  of p a r a t h y r o i d  ex t rac t4 ,  5. A l t h o u g h  r e s o r p t i v e  
os teoc las t s  were  a p p a r e n t  w i t h i n  48 h a f t e r  i n i t i a t i n g  
lYrE  t h e r a p y ,  t h e i r  or ig in  is in  ques t ion .  I n  pa ra l l e l  
s tud ies  w i t h  a pulse  l abe l  of SHTdr  ( u n p u b l i s h e d  obse rva -  
t ions) ,  l abe l ing  of m a r r o w  e l e m e n t s  d id  n o t  occur  u n t i l  
t h e  3rd d a y  a f t e r  in jec t ion ,  a n d  os teoc las t s  were  n o t  
l abe led  u n t i l  t h e  7 th  d a y  7. 

Rdsumd. L ' e x t r a i t  p a r a t h y r o i d i e n  a a u g m e n t 6  le 
n o m b r e  des  os t6oclas tes  d a n s  t o u s l e s  os des  j a m b e s  des  
s a l a m a n d r e s  Triturus sp. C e p e n d a n t ,  d a n s  ces 616ments, 
les mod61es r6sorp t i f s  e t  le m o m e n t  de  leur  a p p a r i t i o n  
son t  va r iab les .  Ces mod61es de r6so rp t ion  e x p l i q u e n t  l eur  
a p p a r i t i o n  c h a r a c t 6 r i s t i q u e  d a n s  les p r 6 p a r a t i o n s  t e in t6es  
g r adue l l emen t ,  en  pa r t i cu l i e r  lors  du  r e d o u b l e m e n t  des  
ca r t i l ages  t e r m i n a u x  des pha langes .  
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Kynurenine Localization in the Egg of Drosophila melanogaster 
Stud ies  on  t h e  gene t ics  of eye  color  in  Drosophila h a v e  

d e m o n s t r a t e d  t h a t  t h e  p a t h w a y  of x a n t h o m m a t i n  
s y n t h e s i s  invo lves  t r y p t o p h a n ,  k y n u r e n i n e  a n d  h y d r o x y -  
k y n u r e n i n e  (see 1 for a review).  T h e  m u t a t i o n  v e r m i l i o n  
is k n o w n  to  b l o c k  t h e  f o r m a t i o n  of k y n u r e n i n e  f rom 
t r y p t o p h a n  v i a  f o r m y l k y n u r e n i n e  a n d  t h e  m u t a n t  c in-  
n a b a r  t h e  f o r m a t i o n  of h y d r o x y k y n u r e n i n e  f rom k y n u r e -  
n ine  1. These  two  m u t a n t s  t he re fo re  c an  p r o v i d e  conve -  
n i e n t  tools  for  t h e  s t u d y  of k y n u r e n i n e  m e t a b o l i s m  d u r i n g  
t h e  l ife cycle a n d  in d i f f e ren t  o rgans  of t h e  f ru i t  f ly.  
T h e  a c c u m u l a t i o n  of k y n u r e n i n e  in  t h e  l a r v a l  f a t  b o d y  
of Drosophila 2-5 a n d  i ts  p resence  in  t h e  M a l p i g h i a n  
t u b u l e s  h a s  b e e n  c lear ly  d o c u m e n t e d  e-L E a r l i e r  r epo r t s  
on  t h e  p resence  of k y n u r e n i n e  in  t h e  o v a r y  1° a n d  eggs 
of Drosophila n sugges ted  t h a t  a s t u d y  of t he  ovar ies  
c o m b i n i n g  c h r o m a t o g r a p h y  a n d  f luorescence  mic roscopy  
shou ld  r evea l  t h e  loca t ion  of k y n u r e n i n e  in  t h e  deve lop ing  
a n d  m a t u r e  egg. Th i s  s t u d y  p r o v i d e s  such  a d e m o n s -  
t r a t i o n .  

Materials and methods. D e s c e n d i n g  p a p e r  c h r o m a t o -  
g r a m s  of ovar ies  were  p r e p a r e d  b y  s q u a s h i n g  t h e  ovar ies  
f rom a 2-day-old  f ly  o n  W h a t m a n  No. 1 f i l te r  paper .  
S o l v e n t  sy s t ems  used  cons i s ted  of n - b u t a n o l : a c e t i c  ac id :  
w a t e r  (20: 3: 7) or  n - p r o p a n o l  : 1% a m m o n i a  (2 : 1). 

F o r  s tud ies  w i t h  t h e  f luorescence  mic roscope  ovar ies  
were  p r e p a r e d  in  one  of two  ways  : 1. T h e y  were d i ssec ted  
o u t  of 2-day-old  flies in  Drosophila R i n g e r ' s  so lu t ion  a n d  
s m e a r e d  on  a s l ide w i t h  a d rop  of f lu id  so t h a t  i n d i v i d u a l  
ovar io les  a n d  eggs could  be  v iewed.  P r e p a r a t i o n s  were  
t h e n  a i r  d r ied  a n d  v iewed  u n c o v e r e d  or  m o u n t e d  in Zeiss 
m o u n t i n g  m e d i u m  (L25 - n n  ~ 1.525) or  p a r a f f i n  oil. 
2. Some  ovar ies  were  d i ssec ted  o u t  a n d  t h e  egg c h a m b e r s  
s e p a r a t e d  in  p a r a f f i n  oil  on  a slide.  
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A Zeiss Photomicroscope  equipped wi th  an  H B O  
200 W m e r c u r y  source was used for t he  s tudy .  One  of 
the  exc i te r  f i l ters  BG12, BG3, UG5 or  UG1 was used in 
combina t ion  w i t h  d i f ferent  barr ier  filters, Zeiss 41, 44, 
47, or  50, to  ana lyze  the  egg fluorescence. 

Results and discussion. Evidence  f rom c h r o m a t o g r a p h y  
confirms the  fact  t h a t  the  main  f luorescing componen t  
of the  egg is kynurenine .  The  main  f luorescing spot  on 
each c h r o m a t o g r a m  has the  same RI  va lue  as commerc ia l  
(Calbiochem) L-kynurenine  sulfate  wi th  the  solvents  used 
and compares  wi th  those  obta ined  by  WESSINC and 
EmHELBgRG 9 for kynuren ine  f rom Malpighian  tubules  
of Drosophila. Absence of t he  kynuren ine  spot  in chro- 
ma tog rams  prepared  f rom ovaries  of ve rmi l ion  females  
and i ts  presence in those  m a d e  f rom ovar ies  of t he  cin- 
nabar  m u t a n t  demons t ra t e s  t h a t  t he  ma te r i a l  is indeed 
kynurenine.  

Observa t ion  of d i f ferent  s tages (eggs were s taged 
according to K ~ ,  R g B ~ s o s  and SM~WH ~°) shows t h a t  
the  v i te l logenic  and ma tu re  eggs of wild t y p e  Drosophila 
exhib i t  a br i l l iant  b lue-whi te  or  l ight  blue f luorescence 
of the  ooplasm (Figures 1 and 2). The  f luorescence appears  
ini t ia l ly  a t  t he  onset  of vi te l logenesis  and its increase in 
in tens i ty  tends  to para l le l  the  g rowth  of t he  ooplasm. 
I t  is possible to  see in t he  ooplasm of s tage 8 egg chambers  
t h a t  t he  ma in  f luorescing ma te r i a l  of t he  egg is local ized 
in par t ic les  which  correspond in size to  t h e  pro te in  yo lk  
spheres. The  para l le l  be tween  growth  of the  f luorescing 
par t ic les  dur ing  vi te l logenesis  and growth  of pro te in  
yo lk  spheres indicates  t h a t  t he  kynuren ine  is located in 
these spheres. The  a m o u n t  of f luorescence of an ind iv idua l  
sphere m u s t  increase as the  yo lk  sphere increases in size 
since the  br i l l iance of each sphere does no t  seem to 
d iminish  as t he  sphere grows in size. By  s tage 10 the  
f luorescence of t he  yo lk  spheres contras ts  s t rongly  wi th  

t he  absorbing mate r ia l  of t he  nurse cell  cy top la sm as seen 
wi th  t h e  BG12-50  f i l ter  combina t ion  {Figure 1). W i t h  
the  UG1 exc i te r  and 41 barr ier  f i l ter  combina t i on  t h e  
f luorescence of t he  par t ic les  appears  b lue-whi te  - t he  
k ind  of f luorescence exh ib i t ed  by  kynurenine .  Matu re  
eggs show an intense f luorescence of t he  yolk  spheres 
wi th  -the re la t ive  concen t ra t ion  of yo lk  spheres in the  
ooplasm less t h a n  t h a t  a t  s tage 10 (Figure 2). Res is tance  
of the  ma in  f luorescent  mate r ia l  to fading is shown by  
the  fact  t h a t  t he  f luorescence persists  even  wi th  prolonged 
exposure  to  UV-l ight .  

Two  o ther  componen t s  of the  ma tu re  egg which exh ib i t  
a clear autof luorescence  are  t he  chor ionic  f i l aments  and 
a group of cells a t  t he  pos ter ior  end of t he  egg (Figure 2). 
Obse rva t ion  of these  componen t s  w i t h  d i f ferent  f i l ter  
combina t ions  shows t h a t  t he  f luorescing component(s)  
here  differ(s) f rom the  ooplasmic  fluorescence. 

Compar ison  of f luorescence and  phase con t ras t  p ic tures  
gives added evidence  for the  iden t i ty  of the  f luorescing 
spheres in the  ooplasm and the  pro te in  yo lk  spheres. 
P repara t ions  m o u n t e d  in Zeiss m o u n t i n g  m e d i u m  L25 
(nn 1.525) m a k e  i t  appa ren t  t h a t  t he  par t ic les  w i th  a 
h igh  re f rac t ive  index  as seen wi th  phase cont ras t  micro-  
scopy (i.e. pro te in  yo lk  spheres) correspond to  the  f luor-  
escing bodies  (Figures  3 A and  B). 

Microscopic obse rva t ion  reveals  t h a t  the  pro te in  yo lk  
of  t he  ve rmi l ion  m u t a n t  conta ins  a t  least  one f luorescent  
c o m p o n e n t  (greenish-yellow) which  fades dur ing  observa-  
t ion.  This  fluorescence, which  is mos t  c lear ly  seen in egg 
chambers  of s tages 9 and  10, is masked  in the  wild t y p e  
f ly  by  the  m u c h  more  intense kynuren ine  fluorescence. 
However ,  the  f luorescence of t he  egg f rom the  vermi l ion  
m u t a n t  is only  a f rac t ion  of t h a t  f rom the  wild type  egg 
as suggested by  GRAF ~. I t  is appa ren t  t h a t  the  main  
f luorescing componen t  of the  wild t y p e  is not  present  

~i~ ~ % ~  ~ 

~i,~ i ̧ ' ~ i  

o p  . - . ° i f  

Fig. 1. Fluorescence photomicrograph of egg 
chambers dissected from a 2-day-old wild 
type Drosophih~ and mounted in paraffin oil. 
A small amount of fluorescence is seen in the 
ooplasm of a stage 8 egg chamber (arrow) 
whereas a much greater amount is present 
in the ooplasm of the later stage 10 chamber. 
Filter combination: Zeiss BG12 exciter and 
50 barrier. 
Fig. 2. Fluorescence photomicrograph of a 
mature wild type Drosophila egg handled as 
above. Fluorescence is apparent in the chor- 
ionic filaments (CF) and in some cells at the 
posterior end of the egg (PFC) as well as in 
the ooplasm. Filter combination same as 
above. 
Fig. 3. A) Fluorescence photomicrograph of 
ooplasm from a mature egg spread on a slide 
and covered with Zciss L 25 mounting me- 
dium (hD = 1.525). Filter combination: Zeiss 
UG 1 exciter and 41 barrier. B) Phase con- 
trast photomicrograph of same field as A) 
to show yolk spheres (some indicated by 
arrows) which contain fluorescing material 
seen in A). 
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here.  Th i s  is c o n s i s t e n t  w i t h  t h e  f ac t  t h a t  t h e  v e r m i l i o n  
m u t a n t  is e i t h e r  l ack ing  in  or  ha s  a v e r y  s m a l l  q u a n t i t y  
of t r y p t o p h a n  py r ro l a se  x2-14 a n d  t he r e fo re  would  no t  be  
e x p e c t e d  to  a c c u m u l a t e  k y n u r e n i n e  a n y w h e r e  in  t h e  body .  
W e  can  conc lude  t he r e fo re  t h a t  t h e  p r o t e i n  yo lk  spheres  
c o n t a i n  a t  l eas t  2 d i f f e ren t  f luoresc ing  s u b s t a n c e s  a n d  
t h a t  t h e  more  b r i l l i a n t  s t ab l e  c o m p o n e n t  is k y n u r e n i n e  1~. 

Zusammen/assung. P a p i e r c h r o m a t o g r a p h i s c h e  u n d  fluo- 
r e szensmik roskop i sche  U n t e s u c h u n g e n  yon  O v a r i e n  de r  
W i l d t y p e n  u n d  de r  Vermi l ion -  u n d  C i n n a b a r - M u t a n t e n  
y o n  Drosophila zeigen, dass  s ich  K y n u r e n i n  (der  H a u p t -  
b e s t a n d t e i l  de r  f luoresz ie renden  K o m p o n e n t e  des Eies)  

in  d e n  p r o t e i n h a l t i g e n  D o t t e r s c h o l l e n  des  r e i f enden  u n d  
des  re i fen  Eies  be f inde t .  
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Di f f eren t ia t i on  of  C h i c k  E m b r y o  B r a i n  Cel l s  in  Cu l ture  

P r e v i o u s  i nves t i ga t i ons  h a v e  d e m o n s t r a t e d  t h a t  n e u r o n s  
s e p a r a t e d  f rom t h e i r  gl ial  cells c an  be  m a i n t a i n e d  in 
t i s sue  cu l t u r e  a n d  are  ab le  to  r e g e n e r a t e  processes.  
N e u r o n s  h a v e  b e e n  i so la ted  f rom sp ina l  a n d  t r i g e m i n a l  
gang l i a  1-4, f r om t h e  sp ina l  cord  5-v a n d  f rom t h e  ce rebra l  
h e m i s p h e r e  s of c h i c k  e m b r y o s  of more  t h a n  6 d a y s  of 
age. I n  a l l  t he se  c o n d i t i o n s  t h e  n e u r o n s  were  s e p a r a t e d  
w h e n  n e r v e  f ibres  a l r e a d y  exis ted .  D u r i n g  t h e  d i s soc ia t ion  
p r o c e d u r e s  al l  cell  p rocesses  were  d e s t r o y e d  a n d  sub-  
s e q u e n t l y  r e a p p e a r e d  d u r i n g  t h e  cu l t i va t i on .  Thus ,  t h e  
g r o w t h  of t h e  f ibe rs  c an  be  cons idered  to  i nvo lve  r egenera -  
t i o n  r a t h e r  t h a n  d i f f e ren t i a t ion .  

W e  a t t e m p t e d  to  c u l t i v a t e  u n d i f f e r e n t i a t e d  cells dis- 
soc ia ted  f r o m  ce reb ra l  h e m i s p h e r e s  d u r i n g  t h e  in i t i a l  
s t ages  of d i f f e r e n t i a t i o n  w h e n  t h e r e  were  no  n e r v e  f ibres.  

Material and methods. Cerebra l  h e m i s p h e r e s  d e n u d e d  of 
t h e i r  c o n n e c t i v e  t i s sue  cover ing,  f rom 25-somi te  ch ick  
e m b r y o s  (4.5-5 d a y s  of i ncuba t i on ) ,  were  passed  t h r o u g h  
a n y l o n  s ieve (82 ~t pore  size) i n to  ch ick  e m b r y o  ex t r ac t .  
One  d rop  of t h e  cell  suspens ion  was  t h e n  p laced  o n t o  a 

col lagen coa t ed  covers l ip ,  s u p p l e m e n t e d  w i t h  one  drop. 
of cockere t  p l a s m a  a n d  c u l t i v a t e d  in t h e  M a x i m o w ' s  
doub le -covers l ip  a s sembly .  P h a s e  c o n t r a s t  m ic roscopy  
was  e m p l o y e d  for  o b s e r v a t i o n  of t h e  cells d u r i n g  t h e i r  
s u b s e q u e n t  g rowth .  Some  cu l tu re s  were  f ixed  a n d  s t a i n e d  
b y  t h e  B o d i a n ' s  m e t h o d .  
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Fig. 1. Cells isolated from 5-day-old chick embryo cerebral hemispheres, photographed with phase contrast microscope. × 283. a) Freshly 
isolated cells without processes, b) After 24 h in culture, cells with several processes, c) After 48 h in culture, a cell with a long process. 


