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crease in order  of t ropoe la s t in  can  be expec ted  to be  
c o m p e n s a t e d  for b y  a decrease  in free e lec t ros ta t i c  ene rgy  
of the  sys tem.  The  biological  s ignif icance of t he  p r e sen t  
obse rva t ion  res ts  in t h a t  p ro t eog lycans  are p r e s en t  in the  
g round  s u b s t a n c e  in wh ich  e las t in  f ibres are deposi ted.  
This  suggests  t h a t  t he  t y p e  of i n t e r ac t i on  descr ibed  a b o v e  
can  t ake  place also du r ing  e las togenesis  in  vivo.  

D e p e n d i n g  on  reac t ion  condi t ions ,  2 d i f fe ren t  t ypes  of 
s t r u c t u r e  h a v e  been  obse rved :  a) fibrils,  b) segments .  I n  
th i s  a ce r t a in  ana logy  can  be  seen to t he  o the r  c o n n e c t i v e  
t issue pro te in ,  collagen, w h i c h  can  be p r epa red  e i the r  in 
f ibr i l lar  fo rm or  in  t he  fo rm of segments .  The  de ta i l ed  
i nves t i ga t i on  of t he  respec t ive  r eac t i on  cond i t ions  is now 
u n d e r  way.  
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Summary. Disorders  in  t he  ca ro teno id  m e t a b o l i s m  are p roposed  to exp la in  t he  absence  of t h e  yel low a n d  v io le t  or 
on ly  the  v io le t  ca ro teno id - l inked  p ro t e ins  f rom the  h a e m o l y m p h  of some R. c.mericanc, larvae.  The  lack of on ly  t he  
yel low c h r o m o p r o t e i n  is cons idered  to be due  to a fai lure  in t he  b iosyn thes i s  of i ts  apopro te in .  

The  s t u d y  of m e t a b o l i c  d isorders  a f fec t ing  ca ro teno id -  
l inked  p ro t e ins  can  p rov ide  useful  d a t a  on  t he  m e t a b o l i s m  
of carote l lo ids  b y  the  a n i m a l  u n d e r  s tudy,  as well  as on  
t he  a s sembly  of these  pro te ins .  On t he  o the r  h a n d ,  fol- 
lowing t he  phys io logica l  a n d / o r  morpho log ica l  changes  
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associa ted  w i t h  those  me tabo l i c  disorders ,  one  m a y  h a v e  
an  ins igh t  in to  t he  func t i on  of t he  ca ro t eno id - l i nked  
pro te ins .  F ind ings  in t h i s  f ield are des i rable ,  s ince t he  
on ly  f i rmly  es t ab l i shed  func t i on  of those  p ro t e in s  in t he  
a n i m a l  is to  p rov ide  p r o t e c t i o n  aga in s t  p h o t o d y n a m i c  
ac t ion ,  a l t h o u g h  t h e y  ce r t a in ly  h a v e  o the r  func t ionsK 

Rhynchoscic,rc, americana h a v e  3 p i g m e n t s  in  t he  h a e m o -  
l y m p h  4 f rom wh ich  one has  an  u n k n o w n  n a t u r e  a n d  t he  
two  o the r  are  ca ro t eno id - l i nked  p ro t e ins  K BASILI; e t  al. 4 
found  in R. c.ngelc.e (R. americana) ~ l a rvae  w i t h  on ly  one 
p i g m e n t  in  t he  h a e m o l y m p h ,  and  t h e y  were able  to  show 
t h a t  i t  was  a consequence  of a sex- l inked  m u t a t i o n .  I n  
t h i s  p a p e r  we descr ibe  some o the r  m e t a b o l i c  er rors  
a f fec t ing  t h e  h a e m o l y m p h  p i g m e n t s  of R. americana. 
A l t h o u g h  t h e  an ima l s  did  n o t  su rv ive  for a gene t ic  
analys is  be  accompl i shed ,  suff ic ient  d a t a  were col lected 
for t he  e s t a b l i s h m e n t  of a t e n t a t i v e  e x p l a n a t o r y  mode l  
of t he  m e t a b o l i c  d isorders  f rom a b iochemica l  p o i n t  of 
view. 

F igure  1 shows e l e c t r o p h o r e t o g r a m s  of t he  p i g m e n t s  
found  in  n o r m a t  l a rvae  a n d  in  l a rvae  showing  m e t a b o l i c  
d isorders  w h i c h  we will call  ' m u t a n t s ' .  L I - m u t a n t  cor- 
r e sponds  to t h a t  one p rev ious ly  descr ibed  ~ a n d  ha s  on ly  
t he  l emon-co loured  p i g m e n t  w h i c h  has  a n  u n k n o w n  
natureS.  Th i s  m u t a n t ,  therefore ,  does  n o t  h a v e  a n y  pro-  
t e i n - b o u n d  ca ro teno id  bu t ,  excep t  for i t s  color, i t  is 
s imi la r  to  t he  wi ld type .  The  L I I - m u t a n t  does n o t  h a v e  
t he  v io le t  c h r o m o p r o t e i n  in  t he  h a e m o l y m p h .  No changes  
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Fig. 1. Densitometric scan of a 7% aerylamide gel eleetrophoreto- 
gram of protein ~ from the heamolymph of wild-type larvae. The 
diagram below the densitogram shows the migration of the lemon 
(L), violet (V) and yellow (Y) pigments displayed by the haemolymph 
of the wild-type larvae (w) and of the mutants lemon I (LI), lemon II 
(LII) and orange (O). 
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Fig. 2. a) Chromosome A from 
salivary gland of the LII-mutant. 
Arrow shows an heterozygote band 
in section 108. Phase contrast; 
b) General aspect of a female wild 
adult fly (w) and O-mutant (O). 

in  morpho log ica l  or phys io logica l  aspec ts  h a d  been  de tec t -  
ed in  t he  l a rvae  or adul t s ,  e x c e p t  for  t h e  s a l i va ry  g l and  
chromosomes .  As is s h o w n  in F igu re  2, t he  L I I - m u t a n t  
shows a h e t e r o z y g o t e  b a n d  in c h r o m o s o m e  A. He t e ro -  
zygote  b a n d s  in Rhynchosciara americana h a v e  n e v e r  
been  descr ibed  before.  Never the less ,  t h e  imp l i ca t i o n  of 
th i s  c h r o m o s o m e  change  w i t h  t h e  m e t a b o l i c  d i s o r d e r  
obse rved  is on ly  specu la t ive ,  s ince a genet ic  ana lys i s  was  
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Fig. 3. Thin-layer cJaromatography of the earotenoids from the hae- 
molymph (H) and food (F) of R. americana larvae. The samples were 
run in Silica gel G (l~ferck) plates employing 25 % acetone in hexane. 
The shading of the spots is proportional to the amount of color. 

n o t  car r ied  out ,  A d e n s i t o m e t r i c  scan  of t h e  L I -  a n d  L I I -  
m u t a n t s  h a e m o l y m p h  p ro t e ins  e l e c t r o p h o r e t o g r a m  is 
s imi la r  to  t h a t  shown  in F igure  1. These  resu l t s  sugges t  
t h a t  t h e  me tabo l i c  b lock  r e su l t i ng  in t h e  absence  of t he  
p i g m e n t  m u s t  a f fec t  t h e  ca ro t eno id  m e t a b o l i s m  a n d  n o t  
t h e  a p o p r o t e i n  b iosyn thes i s .  

T h e  O - m u t a n t  does n o t  show t h e  yel low c h r o m o p r o t e i n  
in t h e  h a e m o l y m p h .  T h e  m u t a n t  l a rvae  h a v e  t h e  same  
l e n g t h  b u t  are s ign i f i can t ly  n a r r o w e r  t h a n  t h e  wild t y p e  
l a rvae  f rom t h e  same  l ay ing  group.  The  dif ference b e t w e e n  
wild a n d  m u t a n t  an i ma l s  are  t h e  m o s t  r e m a r k a b l e  in t he  
imagoes.  M u t a n t  a d u l t  flies weighed  2.6 • 1.0 mg / f ly  
(50 d e t e rmi n a t i o n s )  whi le  wild  a d u l t  flies we ighed  5.2 4- 
1.0 rag/ f ly  (50 d e t e r m i n a t i o n s ) .  T h e i r  sizes were also 
cons ide rab ly  d i f fe ren t  (Figure 2). U n f o r t u n a t e l y  we 
h a v e  no  d a t a  on  t h e  p resence  or  absence  of t h e  a p o p r o t e i n  
of t h e  yel low c h r o m o p r o t e i n  in  those  m u t a n t s .  

I n  o rder  to  i d e n t i f y  wh ich  ca ro teno ids  are syn thes i zed  
b y  R. americana, we e x t r a c t e d  samples  of Rhynchosciara 
food ~ a n d  of wild  h a e m o l y m p h  w i t h  c h l o r o f o r m - m e t h a n o l  
(2:1,  v /v) .  The  e x t r a c t s  were f i l tered,  evapora t ed ,  sa- 
poni f ied  accord ing  to  IcJ[ARASI-IIMA 1~ a n d  f ina l ly  s p o t t e d  
in Silica gel G pla tes .  F r o m  t h e  t h r ee  m a i n  ca ro teno ids  
p r e s en t  in  Rhynchosciara americana h a e m o l y m p h  (H5, 
H8  a n d  H10;  see F igu re  3), on ly  H 1 0  is also p r e s en t  in  t h e  
food (F5). Since H10  is /~-carotene 11, i t  is poss ible  t h a t  
th i s  ca ro t eno id  a b s o r b e d  f rom t h e  d ie t  is oxid ized  b y  t h e  
l a rvae  r e su l t i ng  in H8  a n d  H5,  as occurs  in  o t h e r  insec ts  
s tud ied  1~,1a. These  resul ts ,  a n d  t h e  f ind ings  of TXRRA 
a n d  DE BIANCH111 t h a t  t h e  c h r o m o p h o r e  of t h e  ye l low 
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c h r o m o p r o t e i n  is m a i n l y  f l -carotene a n d  ech inenone ,  
whi le  t h a t  of t he  v io le t  c h r o m o p r o t e i n  is chief ly  echine-  
none  and  a n o t h e r  ke toca ro teno id ,  sugges t  a scheme of t he  
m e t a b o l i s m  of t he  ca ro teno ids  in  R. americana as re- 
p re sen ted  in F igure  4. 

Bas ing  on  F igure  4, i t  is possible  to  propose  a molecula r  
i n t e r p r e t a t i o n  of t he  m e t a b o l i c  disorders  found  in R. 
americana. The  L I - m u t a n t  m u s t  be  a consequence  of 
fai lure  in  s tep  I, wh ich  obv ious ly  resu l t s  in a comple t e  
absence  of f i -carotene and  i ts  de r iva t i ve s  in  t he  la rvae .  

Dietary/~-earotene 

l Step 1 

Incorporated fl-earotene 

Yellow �9 Eehinenone \ 

ehromoprotein I Step 3 \ 

Ketoearotenoid �9 Violet 
ehromoprotein 

Fig. 4. Possible pathways in the metabolism of earotenoids in R. 

The  absence  of t h e  v io le t  p i g m e n t  in  t h e  L I I - m u t a n t  
shou ld  be  a consequence  of fa i lure  in t he  s tep  2 or in  t h e  
s tep  3. The  fac t  t h a t  t he  yel low c h r o m o p r o t e i n  seems to  
be  n o r m a l  in t he  L I I - m u t a n t  does n o t  d i scoun t  t he  pos-  
s ib i l i ty  of the  b lock  be ing  in s tep  2. I t  is possible  t h a t  t he  
yel low c h r o m o p r o t e i n  carr ies  on ly  f l -carotene in t h e  L I I -  
m u t a n t ,  s ince t h a t  p ro t e in  is a l i popro te in  ~4 a n d  t he  
specif ic i ty  of b i n d i n g  of ca ro teno ids  to  l ipopro te ins  is n o t  
abso lu t e  in  some k n o w n  cases ~5. 

The  O - m u t a n t  is h a r d l y  a consequence  of a d i sorder  in 
t h e  m e t a b o l i s m  of ca ro teno ids  s ince t h e  v io le t  ch romo-  
p ro t e in  is p r e sen t  in t he  h a e m o l y m p h  fo those  an imals .  
The  d isorder  m u s t  be  due  to some fa i lure  in  t he  syn thes i s  
of t h e  apopro te in .  The  absence  of the  yel low ch romo-  
pro te in ,  wh ich  is t h e  m o s t  i m p o r t a n t  l i popro te in  in 
R. americana h a e m o l y m p h  1~, m u s t  a f fec t  t he  l ipid 
m e t a b o l i s m  of t he  l a rvae  in w h i c h  i t  is lacking.  The  
i n v o l v e m e n t  of h a e m o l y m p h  yel low l i pop ro t e in  in t he  
l ipid t r a n s p o r t  has  been  d e m o n s t r a t e d  in some insects  16, ~. 
A serious i m p a i r m e n t  in  t he  m e t a b o l i s m  of l ip ids  could 
cause  t h e  O - m u t a n t  l a rvae  to be  n a r r o w e r  a n d  t h e  O- 
m u t a n t  imagoes  to  be  smal l e r  t h a n  t he  wild t y p e  ones. 
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Caract~res diff6rentiels de la 4-aminobutyrate-2-c6toglutarate transaminase (GABAT)intra-  et 
extra-synaptosomale de cerveau de porc 
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(GABAT) from Pig Brain 
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Summary. The  two forms  isola ted e x h i b i t  some differences conce rn ing  t h e i r  p h y s i c o c h e m i c a l  and  func t iona l  proper t ies .  
T h e y  are iden t ica l  w i t h  t he  p rev ious ly  pur i f ied  molecu la r  forms,  G A B A T  I a n d  G A B A T  II ,  s epa ra t ed  b y  D E A E  cel- 
lulose c h r o m a t o g r a p h y .  

L a  dest in6e de l 'ac ide  7 - a m i n o b u t y r i q u e  (GABA) dans  
le sys t~me n e r v e u x  centra l ,  apr~s sa l ib4ra t ion  dans  le 
c o m p a r t i m e n t  i n t e r s y n a p t i q u e  es t  encore  real  connue .  
Sa d4g rada t i on  p a r  t r a n s a m i n a t i o n  avec  l ' ac ide  ~ c4to- 
g lu t a r ique  sous l ' in f luence  de la  G A B A  t r a n s a m i n a s e  
(E:C. 2.6.1.19) ou GABAT condu i t  ~ la f o r m a t i o n  de 
semia ld4hyde  succ in ique  u l t 4 r i e u r e m e n t  oxyd6 en  acide 
succinique,  c o n s t i t u a n t  du  cycle de Krebs .  

Nous  avons  purif i~ la GABAT ~ p a r t i r  de ce rveau  de 
porc  e t  mis  en  6vidence l ' ex is tence  de deux  formes  
mol6culai res  p a r  c h r o m a t o g r a p h i c  sur  D E A E  cellulose 
e t  4tudi6 les caract~res  diff4rent ie ls  de ces deux  formes  1, 
(GABAT I e t  I1). La  deuxi~me forme:  GABAT I I  est  
6 t r o i t e m e n t  associ6e ~ une  ac t iv i t4  a s p a r t a t e  a m i n o t r a n s -  
f4rasique soluble.  

Des 4 tudes  r4centes  on  consid4r4 ce r t a ins  aspec ts  du  
r61e de la GABAT 2, 8-~, mats  l ' i m p o r t a n c e  de son r61e dans  
le m4can i sme  d ' i n a c t i v a t i o n  du  GABA,  in vivo,  n ' e s t  pas  
e x a c t e m e n t  pr4cis4. L ' ex i s t ence  d ' u n e  forme i n t r a s y n a p -  
t o soma le  e t  e x t r a s y n a p t o s o m a l e  de l ' e n z y m e  nous  a 

amen6  5~ env i sager  une  r e l a t i on  en t re  ces deux  formes  e t  
celles que nous  avons  isol4es au  cours  de no t r e  pur i f ica-  
t ion.  

Matdriel et mdthodes, a) P r 4 p a r a t i o n  des s y n a p t o s o m e s  
e t  des mi tochondr ies .  Les c e r v e a u x  de porc  son t  pr61ev4s 
a u x  a b a t t o i r s  i m m 4 d i a t e m e n t  apr~s la d4cap i t a t i on  de 
l ' an imal ,  d4bar rass4s  des m4ninges  e t  de la m a j e u r e  
pa r t i e  de la ma t i~ re  b lanche ,  homog4n4is4s  en  so lu t ion  
saecharose  0,35 M 5~ l ' a ide  d ' u n  appare i l  de P o t t e r  e t  
E l v e j h e m  ver re - te f lon  (clearance 0,25 ram).  
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