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Les h o r m o n e s  dprouv6es  son t  efficaces ~ des doses tr~s 
faibles (100 n M / m l  d ' u n  mil ieu avec  sdrum) c o m m e  
p o u v a i e n t  le laisser p r6voi r  les r6su l ta t s  rdcents  sur  la 
p r o s t a t e  de ra t~ ,L Avec la tes tos tdrone ,  la r @ o n s e  es t  
b e a u c o u p  plus  i m p o r t a n t e  a u x  doses de 100 n M / m l  
qu ' k  for tes  doses. Les  images  de l '@i th61 ium s6crdteur  
son t  trSs vois ines  de celles observ6es  chez les a n i m a u x  en 
ac t iv i t6  sexuel!e. Nous  ne  pensons  pas  que l ' a u g m e n t a t i o n  
des t e m p s  de cu l tu re  suffise ~ exp l iquer  l ' amd l io ra t ion  
i m p o r t a n t e  des r6su l t a t s  enregis t r6s  avec  la t e s tos td rone  
bien que  l 'on  sache  p a r  ai l leurs que  la repr ise  d ' a c t i v i t d  
de cet  o rgane  au  courS du  cycle sexuel  s 'd tale  sur  p lus ieurs  
roofs. I1 es t  v r a i s e m b l a b t e  ql~e la  t e s tos td rone  m a n i f e s t a i t  
u n  effe t  t ox iqne  g des doses dlevdes qui  n ' e m p d c h a i t  pas  
l ' a u g m e n t a t i o n  du vo lume  cellulaire mais  f re ina i t  la 
sdcrdtion. Sous rdserve d ' u n e  d tude  q u a n t i t a t i v e  ul tdr ieure ,  
ce t t e  rdponse nous  p a r a i t  m~me mei l leure  q u ' a v e c  les 
d i f fdrents  mdtabo l i t e s  tes tds  jusqu 'A p rdsen t  A for tes  
doses 3. D ' a u t r e p a r t ,  si une  b o n n e  s t i m u l a t i o n  a 6t6 
observde  a v e c l a  5 u - D H T  k la  dose de 100 n M / m l ,  la  
rdponse n ' e s t  pas  mei l leure  q u ' a v e c  des doses de 20 btM/ml. 

Ces rdsu l ta t s  a p p o r t e n t  une  lumi~re nouvel le  au mod61e 
du mdcan i sme  d ' a c t i o n  des androg6nes  dans  l ' dp id idyme  

de 16zard 3. k moins  de pouvo i r  m o n t r e r  u l t d r i eu remen t  
que  la  dose de 100 n M / m l  de 5 u - D H T  est  elle m~me t rop  
dlevde, le r61e jou6 p a r  ce md tabo l i t e  nous  p a r a i t  devoi r  
~tre rddvalu6. 

Summary.  I n  c o n t r a s t  to  ear l ier  resul t s  ob t a ined  w i t h  
h i g h t  doses of t e s t o s t e rone  and  5 u - D H T  g iven  for sho r t  
per iods  (10 days) ,  v e r y  low doses of t e s to s t e rone  are 
more  p o t e n t  t h a n  5 u - D H T  in s t i m u l a t i n g  regressed 
ep id idymis  c u l t i v a t e d  for  23 days.  
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Free Amino Acids in the Haemolymph of the Last Instar Nymph of the Dragonfly, 
Orthetrum chrysis (Selys) (Odonata: Libellulidae) I. Effects of Centrifugation and Starvation 

While  m u c h  work  ha s  been  done  in h igher  g roups  of 
insects,  t h e r e  is l i t t le  i n f o r m a t i o n  a b o u t  t he  a m i n o  acids 
i n  t he  h a e m o l y m p h  of t he  dragonfl ies .  T he  p re sen t  
i nves t iga t ion  h a s  been  u n d e r t a k e n  to  d e t e r m i n e  t h e  free 
a m i n o  acid compos i t i on  of t he  las t  i n s t a r  n y m p h  of t he  
dragonf ly ,  Orthetrum chrysis (Selys). I n  th i s  paper ,  t he  
effects  of c en t r i f uga t i on  as a s t ress  factor ,  a n d  of s ta r -  
v a t i o n  on  a m i n o  acid compos i t ion  of h a e m o l y m p h  are 
discussed. 

The  amino  acids were ana lyzed  b y  t h i n  l ayer  ch roma-  
t o g r a p h y  (TLC) as descr ibed  e lsewhere  1. The  p rocedure  
was r epea t ed  severa l  t imes  to  conf i rm t he  results .  

The  ana lys i s  of t h e  h a e m o l y m p h  of t he  l a s t  i n s t a r  
n y m p h  of t h e  dragonf ly ,  Orthetrum chrysis revea l s  t h e  
presence  of 15 amino  acids (Table).  T h e y  are :  o rn i th ine ,  
h is t id ine ,  lysine, a spa r t i c  acid, serine, arginine ,  th reon ine ,  
a lanine ,  prol ine,  ty ros ine ,  t r y p t o p h a n ,  val ine,  isoleucine 
a n d  pheny la l an ine .  Af te r  10 m i n  of cen t r i fuga t ion ,  the  
h a e m o l y m p h  shows t h e  presence  of 20 a m i n o  acids. 
Besides  15 amino  acids found  in the  h a e m o l y m p h  of 
n o r m a l  n y m p h s ,  the  5 a d d i t i o n a l  a m i n o  acids are  glu- 
t a m i c  acid, a - a m i n o - n - b u t y r i c  acid, me th ion ine ,  cys t ine  
and  leucine. 

Af te r  s t a r v a t i o n  for  4 days,  t he re  are on ly  17 amino  
acids. T h e y  a re ;  o rn i th ine ,  h is t id ine ,  lysine, a spa r t i c  acid, 
serine, arginine ,  glycine, t h reon ine ,  a lanine,  prol ine,  ty ro-  
sine, t r y p t o p h a n ,  val ine,  isoleucine,  leucine, p h e n y l a l a n i n e  
a n d  g lu t amic  acid.  The  a d d i t i o n a l  amino  acids obse rved  
are g lu t amic  acid a n d  leucine.  T h e y  were no t  obse rved  
in the  h a e m o l y m p h  of t he  n o r m a l  n y m p h s .  Moreover ,  in 
t he  s t a r v e d  n y m p h s ,  these  a m i n o  acids are more  p rom-  
inen t .  

The  compos i t ion  of free amino  acids in h a e m o l y m p h  
depends  u p o n  the  n a t u r e  of t he  food, phys io logica l  
ac t iv i t ies  a n d  ecological cond i t ions  ~-s. I n  t he  h a e m o l y m p h  
of t he  las t  i n s t a r  n y m p h  of t he  dragonf ly ,  Or~hetrum 
chrysis, u n d e r  n o r m a l  condi t ions ,  15 amino  acids are 
presen t .  5 of these,  lysine,  h is t id ine ,  serine, t r y p t o p h a n  
a n d  prol ine ,  occur  in  g rea t e r  c o n c e n t r a t i o n  as c o m p a r e d  

to o the r  amino  acids,  a n d  th i s  s t a t e  pers is ts  t h r o u g h o u t  t he  
i n t e r m o l t  per iod  of t he  las t  i n s t a r  n y m p h .  GILMOUR 3 
also n o t e d  t he  presence  in g rea te r  c o n c e n t r a t i o n  of t he  
same amino  acids a n d  be l ieved  t h a t  t h e y  p l a y  a n  ac t ive  
role in  mo l t i ng  a n d  me tabo l i sm.  Most  of t he  o t h e r  free 
amino  acids do n o t  show s ign i f ican t  changes  in t he i r  
concen t r a t i on .  

Af te r  cen t r i fuga t ion ,  5 amino  acids, g lu t amic  acid, 
me th ion ine ,  a - a m i n o - n - b u t y r i c  acid, cys t ine  a n d  leucine, 
appear ,  in add i t i on  to  15 amino  acids found  in t he  haemo-  
l y m p h  of t h e  n o r m a l  insects.  T h e  a p p e a r a n c e  of these  
a d d i t i o n a l  5 a m i n o  acids in t h e  cen t r i fuged  insects  and  
t h e i r  non -de t ec t i on  u n d e r  n o r m a l  cond i t ions  sugges t  t h e i r  
ac t ive  u t i l i za t ion  in t he  me tabo l i c  process. 

Cys t ine  is de t ec t ab l e  on ly  in cen t r i fuged  samples ,  
t h o u g h  in m i n u t e  q u a n t i t y ,  wh ich  conf i rms  t he  observa-  
t ions  of o t h e r  workers  ~-1~. 
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Only 17 amino  acids are spo t t ed  out  f rom the  haemo-  
l y m p h  of s ta rved  nymphs .  These amino  acids appear  
in h igher  concen t ra t ion  t h a n  the  contro l  nymphs ,  
suggest ing t h a t  under  normal  condi t ions  t h e y  are 
ac t ive ly  ut i l ized in pro te in  synthes is  or in o the r  me ta -  
morphic  or metabol ic  processes,  while dur ing  the  s ta rva-  

Amino acids Concentration 

Control Centrifuged Starved 
nymphs nymphs nymphs 

Ornithine + + + + + + + 
Histidine + + + + + + 
Lysine + + + + + + 
Aspartie acid + + + 
Serine + + + + + + 
Arginine + + + + + + 
Glycine + + + + + + + 
Threonine + + + + + + 
Alanine + + + + 
Proline + + + + + + + + 
Tyrosine + + + + 
Tryptophan + + + + + 
Valine + + + + + 
Isoleucine + + + + 
Leucine -- + + + 
Phenylalanine + + + 
Glutamie acid -- + + + + + 
l~ethionine -- + 
s-Amino-n-butyric acid - -  + - -  

Cystine + -- 

t ion t h e y  are s tored  in the  h a e m o l y m p h  as there  is to ta l  
or par t ia l  b lockage of prote in  synthes is ,  me tabo l i sm and  
me t amo rp h o s i s  s. 

THAKARE and  TEMBHARE la observed  sudden  release of 
neurosecre to ry  mater ia l  in h a e m o l y m p h  f rom the  cerebral  
neurosecre to ry  cells and  the  corpora  card iaca  dur ing  
stress,  and  its accumula t ion  in t he  neurosecre to ry  cells 
dur ing s t a rva t ion  in the  last  ins ta r  n y m p h  of Orthetrum 
chrysis. In  the  p resen t  s tudy,  an  appea rance  of add i t iona l  
amino  acids dur ing stress and an accumula t ion  of several  
amino acids in s t a rva t ion  have  been t e n t a t i v e l y  observed.  
Thus  the re  appears  to  be some funct iona l  corre la t ion 
be tween  the  release of cerebral  neurosecre to ry  mater ia l  
and  the  metabo l i sm of amino acids. 

Summary. The free amino  acids were de t e rmined  by  
th in  layer  c h r o m a t o g r a p h y  in the  h a e m o l y m p h  of t he  
last  ins ta r  n y m p h  of the  dragonfly,  Orthetrum chrysis 
(Selys) dur ing normal ,  cent r i fugat ion  and  starv~ation 
per iods  and  a func t iona l  corre la t ionship  be tween  the  
cerebral  neurosecre tory  mater ia l  and  amino acid me tab -  
olism has been suggested.  
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P R O  E X P E R I M E N T I  S 

A Cell Culture  Subs tra te  Obta ined  f r o m  H e a t - F u s e d  Col lagen  

The use of recons t i tu ted  ra t  tai l  collagen as a subs t ra te  
for t issue exp lan t s  or for cer ta in  t ypes  of ceils is now a 
comm on  pract ice.  Recent ly ,  coversl ips coa ted  wi th  dried 
collagen were acc identa l ly  included wi th  glassware 
sterilized in a hot -a i r  oven a t  160~ The resul t ing clear 
f i lm appeared  to offer some advan tages  as a mul t ipurpose  
subs t ra te  and  fu r ther  inves t iga t ions  were under taken .  

Materials and methods. Collagen was p repa red  by  the  
BORNSTEIN modif ica t ion  t of t he  original  m e t h o d  of 
EHRMANN and GEY 2, excep t  t h a t  the  ent i re  process,  
including dialysis for 24 or 48 h, was carr ied t h r o u g h  
wi thou t  in t e r rup t ion  and al iquots  of collagen solut ion 
were s tored in sterile ref r igera ted  containers .  Coverslips 
placed inside pet r i  dishes were coa ted  wi th  a th in  fi lm of 
l iquid appl ied wi th  a glass rod, and immed ia t e ly  dried for 
24 h in a 37 ~ oven 3. The petr i  dishes were then  wrapped  
in foil and  placed in a hot -a i r  steril izing oven at  160 ~ for 
2 h. Af ter  cooling, t h e y  were s tored at  room t e m p e r a t u r e  
unt i l  required.  

A drop  of medium,  dispersed wi th  a glass rod to  form 
a mois t  film, was placed on the  surface of t he  subs t ra te  
before exp lan t s  were placed in posi t ion.  The la t te r  were 
left  for several  hours  w i t h  min imal  med ium in order  to 
a t t a ch  t h e m  firmly.  

W h e n  specific concen t ra t ions  of dissociated cells were 
required,  f la t -ground glass r ings were placed on the  fused 
collagen films and s t andard ized  cell suspens ions  were 

seeded into them.  To ensure t h a t  no l iquid or cells escaped,  
the  outer  r im of each r ing was usually sealed to the  coa ted  
coversl ip wi th  ho t  wax  but ,  wi th  adequa te  care in handl ing,  
leakage could usual ly be avoided even w i t h o u t  waxing.  
For  e lectron microscopy,  th icker  layers  of subs t ra te ,  
easily r emoved  la ter  f rom the  coverslip,  were ob ta ined  by  
placing small  (10 m m  diam.) glass r ings on glass cover-  
slips and filling the  wells to vary ing  d ep t h s  wi th  l iquid 
collagen. This  required ex t en d ed  d ry ing  t ime  a t  37~ 
The subsequen t  d ry -h ea t  steril izing was carr ied ou t  as 
usual  w i th  the  r ings in place. Glu ta ra ldehyde  and osmium 
f ixa t ion  was  carried out  before the  rings were removed.  

Results and discussion. H e a t  fusion of dried collagen 
p roduced  a t r anspa ren t ,  even layer  of u n k n o w n  chemical  
composi t ion,  in which  no evidence of s t ruc tu re  has  so far  
been  demons t r a t ed .  A nega t ive  resul t  was ob ta ined  w i t h  
P A S  staining.  The  subs t r a t e  was p roduced  ent i re ly  by  
dry  heat .  

Ph as e - co n t r a s t  p h o t o g r a p h y  of cells t h rough  a film of 
fused subs t r a t e  p roduced  p ic tures  of excel lent  clar i ty.  
Time- lapse  c i n e m a t o g r a p h y  indica ted  t h a t  the  subs t r a t e  
p rov ided  an adequa te  locomotory  surface for embryon ic  
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