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du  glucose e t  des acides gras  l ibres  ~0, n .  Ces fairs  sou l ignen t  
le t y p e  insu l in ique  des effets pr4coces de GH,  l ' insul ine,  
4 r a n t  h y p o p h o s p h a t 6 m i a n t e  n e t  f a v o r i s a n t  la  p4n4 t r a t i on  
des p h o s p h a t e s  dans  les cellules 1~. 

L a  r g t e n t i o n  r4nale  des Pi,  pr4coce e t  pe r s i s t an te ,  que  
nons  obse rvons  d 4 m o n t r e  d ' u n e  p a r t  que  l ' hypophos -  
p h a t 6 m i e  i ndu i t e  p a r  G H  est  i n d 6 p e n d a n t e  de  rou te  
v a r i a t i o n  de l '61iminat ion  u r ina i re  des P i e t  d ' a u t r e  p a r t  
que  la  G H  exerce u n  effe t  r4nal  ne  n4cess i t an t  pas  la 
r6p6t i t ion  d n  t r a i t e m e n t ,  b ien  q u ' u n e  seule in j ec t ion  
de  G H  ne  modif ie  pas  le t r a n s p o r t  m a x i m u m  des 
p h o s p h a t e s  chez le ch ien  p o u r  CORVlLAINt L ' a b s e n c e  
de f ac t eu r  h o r m o n a l  t e n d a n t  ~ 61ever r a p i d e m e n t  le 
t a u x  s4rique des Pi  (dans  les m6mes  cond i t ions  exp4ri-  
m e n t a l e s  que celles d6cr i tes  ici, une  seule in j ec t ion  
d ' i o d o t h y r o n i n e  ne  modif ie  pas  la p h o s p h a t 4 m i e  - 
obse rva t i ons  personnel les)  conf i rme  que  le m a i n t i e n  de 
la c o n c e n t r a t i o n  cellulaire en p h o s p h o r e  des t i ssus  mous  
est  l '414ment p r imord i a l  1~. Les Pi  p l a s m a t i q u e s  repr4sen-  
t e n t  une  forme d isponib le  de t r a n s p o r t  vers  le s tock  des 
Pi  cellulaires ~ qui  p a r t i c i p e n t  au  pool  des g r o u p e m e n t s  
phosphoryl6s .  Cet te  concep t ion  de la r6gu la t ion  des 
p h o s p h a t e s  p e u t  exp l ique r  l ' e f fe t  h y p o p h o s p h a t 6 m i a n t  
pr4coce de  p lus ieurs  hormones ,  ACTH,  adrena l ine ,  
insuline,  glucagon,  e t  de G H  en par t icu l ie r ,  qu i  a c t i v e n t  

le m 4 t a b o l i s m e  cellulaire sans  6tre  d i r e c t e m e n t  impl iquges  
darts le m6 tabo l i sme  phosphoca lc ique .  

L ' i n t e r v e n t i o n  de  G H  d a n s  le m4 tabo l i sme  p h o s p h a t 6  
a y a n t  p o u r  r6 su l t a t  g lobal  une  6pargne  de l ' ion  p h o s p h a t e ,  
l ' h o r m o n e  s 'oppose  sur  ce p o i n t  k la p a r a t h o r m o n e .  
L ' h y p o p h o s p h a t 4 m i e  pr4coce jo in t e  ~ la d i m i n u t i o n  de la 
p h o s p h a t u r i e  c o r r e s p o n d e n t  ~ ni le  c a p t a t i o n  cel lulaire  
accrue  de l ' a n i o n  pu i sque  dans  les m~mes  cond i t ions  
l ' h o r m o n e  ne  t o u c h e  pas  le m 4 t a b o l i s m e  calcique.  

E n  conclus ion  G H  ne  p e u t  8tre  p r6sen t4e  c o m m e  le fac- 
t e u r  t e n d a n t  ~ 41ever la p h o s p h a t 6 m i e  de fa~on rapide ,  
t o u t  en  i n t e r v e l l a n t  p r4coc6men t  dans  le m4 tabo l i sme  des 
p h o s p h a t e s  1~. 
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Summary. The  e the r  e x t r a c t  of A ttacus atlas L., sub jec t ed  to  an  isotope d i lu t ion  m e t h o d  for t he  d e t e r m i n a t i o n  of k n o w n  
insec t  juven i le  ho rmones ,  r evea led  t he  presence  of a n  ac t ive  s u b s t a n c e  wh ich  ha s  a s imi la r  c h r o m a t o g r a p h i c  b e h a v i o u r  
w i t h  t he  k n o w n  JH-3 ,  m e t h y l  (2E, 6E)-10, l l - e p o x y - 3 , 7 ,  l l - t r i m e t h y l - 2 ,  6 -dodecadienoa te .  

The  e the r  e x t r a c t s  of A ttacus atlas L. were found  to  
h a v e  m o r p h o g e n e t i c  a n d  ovic idal  a c t i v i t y  on  corn  borer ,  
Ostrinia/urnacalis GtJ~NE~) 2. To d e t e r m i n e  w h e t h e r  t h i s  
a c t i v i t y  cor responds  to  one of t he  t h r ee  k n o w n  juven i l e  
h o r m o n e s  ( J H  1-3) or not ,  t h e  e the r  e x t r a c t  was  sub j ec t ed  
to a n  i so tope  d i lu t ion  m e t hod ,  wh ich  allows t he  qua l i t a -  
t i ve  a n d  q u a n t i t a t i v e  d e t e r m i n a t i o n  of al l  n a t u r a l l y  
occur ing  insect  juven i le  h o r m o n e s  a as y e t  known.  The  
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JH 1: R = R' = ethyl 
JH-2: R = ethyl, R" = methyl 
JH-3: R = R' = methyl 

biological  a c t i v i t y  of t h e  e the r  e x t r a c t  a n d  f rac t ions  f rom 
all consecu t ive  pur i f i ca t ion  s teps  were de t e rmined ,  us ing  
t he  Galleria wax t e s t  ~. T he  results ,  expressed  in Galleria 
un i t s  (GU) as well  as t he  q u a n t i t a t i v e  biological  e s t ima tes  
of juven i le  h o r m o n e  a l iquots ,  were o b t a i n e d  us ing  t he  
s t a n d a r d  va lues  of 1.6 a n d  70 pg  JH-1  a n d  JI-I-3, respec- 
t i ve ly  for a GU.  

The  l ipid e x t r a c t  of 100 A. atlas 5 m o t h s  (11.9 g) was  
found  to be  h igh ly  biological ly  ac t ive  ( to ta l  134, 357 G U  ; 
Table) .  I t s  specific a c t i v i t y  of 88 [xg/GU is c o m p a r a b l e  to  
t h a t  of Platysamia cecropia (35 ~xg/GU)6. Af te r  each  of 

t he  3 f i rs t  pu r i f i ca t ion  steps,  t he  m a i n  biological  a c t i v i t y  
was found  ill t h e  f r ac t ion  c o n t a i n i n g  J H  r ad ioac t ive  
ma te r i a l .  Likewise,  a c e r t a i n  a m o u n t  of b ioac t i v i t y  was  
also found  in n o n - r a d i o a c t i v e  f ract ions .  This  ac t iv i ty ,  
however ,  is a t t r i b u t e d  to  t i le  loss of m a t e r i a l  w h i c h  
n a t u r a l l y  occurs  in  t h i s  p rocedure ,  s u b s t a n t i a t e d  w i t h  
t he  r ad ioac t ive  yie ld  of 5 1 % .  

Af te r  t h e  c o l u m n  c h r o m a t o g r a p h y  procedure ,  a f i rs t  
TLC pur i f i ca t ion  emp loy ing  p la tes  of 0.5 a n d  0.25 m m  
th ickness ,  consecut ive ly ,  was  car r ied  out .  The  b ioac t ive  
f r ac t ion  co r r e spond ing  to  JH-1  to  J H - 3  was  found  to 
c o n t a i n  46,689 GU. The  loss of in t r ins i c  a c t i v i t y  is s imi la r  
to  t he  5 1 %  yield of added  r ad ioac t ive  J H  m e n t i o n e d  
above  7. The  re s t  of t h e  TLC f rac t ions  was also b ioassayed,  
b u t  was  found  inact ive .  
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Biological activity of the juvenile hormone active principle in 
Attacus a~s  L. 

Fractions Total Galleria Units (GU) 

Ether extract 
First TLC 
JH-1/JFI-2/JH-3 corresponding fractions 
Rest of the TLC plates 

Final TLC 
Fractions 1 and 2 
Fraction 3 
Fraction 4 
Fraction 5 
Fraction 6 
Fractions 7 and 8 

134,357 
46,689 

61,855 

46,689 
0 

0 
3,333 
7,692 

50,000 
830 

0 

The  b ioac t ive  m a t e r i a l  f rom th i s  f i rs t  TLC w or k -up  
was f u r t h e r  s e p a r a t e d  i n t o  8 v e r y  n a r o w  b a n d s  b y  a 
f inal  TLC in order  to  localize t h e  ac t ive  pr inc ip le  more  
accura te ly .  The  t o t a l  r ecovered  b i o a c t i v i t y  of 61,855 G U  
is close to t h a t  f ound  in t he  f i rs t  TLC w or k - up  (Table).  The  
de ta i led  ana lys i s  of each  f r ac t ion  revea led  t he  h i g h e s t  
a c t i v i t y  of 8 0 . 8 %  in f r ac t ion  5 (TLC Rf  = 0.49). A n  
a c t i v i t y  of 12.4 % was de t ec t ed  in f r ac t ion  4 (Rf = 0.52), 
5 . 4% in f r ac t ion  3 (Rf = 0.55) and  t r aces  of a c t i v i t y  
co r r e spond ing  to 1.3 % were found  in f r ac t ion  6 (Rf = 
0.47). Thus ,  t h e  m a i n  ac t ive  i n g r e d i e n t  of A.  at las  was  
local ized in f rac t ions  4 a n d  5 ( to ta l  of 9 3 . 2 %  ac t iv i ty ) ,  
w h i c h  co -ch romograp hs  wi t l l  J H - 3  (RI  = 0.51). T he  low 
a c t i v i t y  obse rved  in f r ac t ion  3 (5.4 %),  on  t he  o t h e r  h a n d ,  
b e h a v e d  s imi la r ly  to  t he  i n t e r n a l  s t a n d a r d  JH-1  i somer  
m i x t u r e  (Rf = 0.56). The  r e m a i n i n g  f r ac t ions  were  
devo id  of a n y  b ioac t iv i ty .  

T h e  b i o a c t i v i t y  c o n t a i n i n g  f r ac t ions  were  sub j ec t ed  to  
f u r t h e r  chemica l  analys is .  T he  de tec t ion  l im i t  of t h e  h igh  

reso lu t ion  glass cap i l l a ry  GC s y s t e m  used in  t h i s  s t u d y  is 
approximately 1.5 ng per cm peak height, for all 3 
hormones. The total volume of the GC solution was 
25 ~l in hexane. With an injection volume of 1 ~l, 
approximately 40 ng of each JH must be present in the 
25 vl hexane solution in order to obtain a 1 cm peak 
height. Based on the JH equivalent of 70 pg for JH-3, an 
amount of 538 and 3,500 ng equivalent was estimated to 
be present in fractions 4 and 5, respectively. Although the 
computed JH equivalent amount was far above the GC 
detection limit, no peak corresponding to the known JH-3 
was detected in either fraction. Based on the JH equi- 
valent of 12'6 pg  for  JH-1 ,  a 5 ng  e q u i v a l e n t  on ly  was  
b io log ica l ly  quan t i f i ed  in f r ac t ion  3, a n  a m o u n t  which  is 
be low t h e  GC de tec t ion  l imit .  Cons ider ing  t h e  e s t i m a t e  of 
J H  presence  b y  m e a n s  of t h e  Gal~eria b ioas say  as semi-  
q u a n t i t a t i v e  due  to  i t s  u n a v o i d a b l e  error,  as well  as t he  
g iven  GC de tec t ion  l imit ,  t h e  r e su l t  p r e sen t ed  as far  as 
JFI-1 a n d  J H - 2  is conce rned  c a n n o t  be  conclusive.  
However ,  i t  can  be  s t a t e d  f rom the  GC resu l t s  t h a t  t h e  
possible  c o n t e n t  of JH-1  a n d  J H - 2  in A. atlas c a n n o t  
exceed t he  a m o u n t  of 0.1 ng  pe r  g f resh weight .  

Based  on  t h e  resu l t s  p resen ted ,  i t  m a y  be  conc luded  t h a t  
t h e  e the r  e x t r a c t s  of A. atlas i n v e s t i g a t e d  in t h i s  s t u d y  
do n o t  c o n t a i n  JH-1 ,  J H - 2  or J H - 3  a t  a c o n c e n t r a t i o n  
co r re spond ing  to  more  t h a n  0.1 ng  pe r  g f resh  weight .  The  
r e m a r k a b l e  biological  a c t i v i t y  wh ich  c o - c h r o m a t o g r a p h s  
w i t h  J H - 3  i n  t h e  TLC sys tems  employed,  a n d  wh ich  
co r re sponds  to  a c o n c e n t r a t i o n  of J H - 3  far  a b o v e  t h e  
de t ec t ion  l imi t  of t h e  chemica l  analys is ,  could  n o t  be  
cha rac t e r i zed  chemical ly .  F u r t h e r  i nves t iga t ions  will be  
necessa ry  to  i den t i fy  t he  J H - a c t i v e  pr inc ip le  in  A#acus 
atlas L. 
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Summary. The  occur rence  in a n i m a l  p h y l a  of species h a v i n g  a r e l a t ive ly  t r a n s p a r e n t  b o d y  is n o t e d  and  m e a s u r e m e n t s  
of t he  t r a n s m i t t a n c e  of m e d u s a e  m a d e  in a s p e c t r o p h o t o m e t e r  are  repor ted ,  b u t  t h e  a p p r o x i m a t e  n a t u r e  of t he  resu l t s  
o b t a i n e d  w i t h  a c o m m e r c i a l  i n s t r u m e n t  a n d  t h e  i m p o r t a n c e  of t h e  cor rec t  phys ica l  des ign  of t h e  m e a s u r i n g  a p p a r a t u s  
are emphas ized .  The  a p p l i c a t i o n  to i n v e r t e b r a t e s  of t h e  s t r u c t u r a l  e x p l a n a t i o n  of t he  p r e d o m i n a n t  t r a n s m i s s i o n  of 
i n c i d e n t  l igh t  b y  t h e  v e r t e b r a t e  co rnea  is d iscussed a n d  t he  role of o t h e r  fac tors  considered.  D e s t r u c t i v e  in te r fe rence  
of t h e  s c a t t e r e d  rays ,  suf f ic ient  to  a c c o u n t  for t h e  t r a n s p a r e n c y  of t he  cornea,  has  been  shown  n o t  to  d e m a n d  a com- 
p le t e ly  r egu la r  a r r a n g e m e n t  of col lagen fibres. T he  smal l  d i a m e t e r  a n d  r e g u l a r i t y  of t h e  f ibr i l la r  c o m p o n e n t s  in  t he  
muscles  of Sagitta m a y  be  a d e q u a t e  to  a c c o u n t  for t h e i r  t r a n s p a r e n c y .  

Introduction. L i g h t  w h i c h  is i n c i d e n t  u p o n  l iv ing 
o rgan i sms  can  be  absorbed ,  sca t te red ,  re f lec ted  or t r a n s -  
mi t t ed .  The  v i s ib i l i ty  of an  o rgan i sm to a n  observer  
depends  u p o n  w h i c h  fa te  befal ls  t he  i nc iden t  l igh t  or  
wh ich  fa te  p r edomina t e s .  A b s o r p t i o n  is e n h a n c e d  b y  t h e  
presence  of p i g m e n t  c o n t a i n e d  in cells or t i ssues  a n d  i ts  
i m p o r t a n c e  in  n a t u r e  needs  no  emphas is .  S c a t t e r i n g  in a 
m e d i u m  resu l t s  f rom inhomogene i t i e s  which,  in  o rgan isms ,  
m a y  inc lude  t h e  p resence  of fibrils,  par t ic les  a n d  i n t r a -  
cel lular  m e m b r a n e s  s e p a r a t i n g  regions  of d i f fe ren t  com- 
pos i t ion  a n d  hence  of d i f f e ren t  r e f rac t ive  i n d e x .  As a n  
ex t r eme  case ref lexion or  l i gh t  m a y  occur  a t  c rys ta l l ine  
surfaces  in  c e r t a i n  cells e.g. t hose  u n d e r l y i n g  f ish scales 

a n d  those  in  t h e  t a p e t u m  of t h e  eyes of n o c t u r n a l  m a m m a l s .  
T ransmiss ion ,  r e su l t ing  in t r a n s p a r e n c y ,  occurs  a m o n g  
p l a n k t o n i c  o rgan i sms  a n d  in specific regions  in m a n y  
an ima l s  especia l ly  in  t he  d iop t r ic  a p p a r a t u s  of t he  eye 
a n d  m a y  be  r ega rded  as a special  cond i t i on  in t h a t  i t  is  
d e p e n d e n t  u p o n  t he  r educ t i on  or e l imina t ion  of l igh t  
s ca t t e r ed  b y  t h e  inhomogene i t i es .  
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