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50 {zg/ml, p h e n a z o n e  100 ~zg/ml, b a r b i t a l  1 mg/ml ,  sulfo- 
salicylic ac id  1 mg /ml .  T he  t e m p e r a t u r e  of t h e  pe r fus ion  
fluid was 0 ° or  37°C. I n  t he  e x p e r i m e n t s  a t  0°C, t h e  per-  
fused h e a d  of t h e  a n i m a l  was  covered  w i t h  c r u s hed  ice. I n  
the  e x p e r i m e n t s  a t  37°C, t h e  h e a d  was  h e a t e d  s l igh t ly  b y  
a l amp.  A t  va r i ous  i n t e r v a l s  a f t e r  s t a r t i n g  t h e  per fus ion ,  
samples  of C S F  were  col lec ted  via a c a n n u l a  p laced  in t he  
c i s te rna  m a g n a .  T h e  c o n c e n t r a t i o n s  of t h e  d r u g  in t he  per-  
fusion f luid a n d  in  t h e  s amples  of C S F  were d e t e r m i n e d  
using m e t h o d s  p rev ious ly  desc r ibed  x. T h e  p a r t i t i o n  coeffi- 
c ients  of t h e  d r u g  were ca lcu la ted  f rom t he  dis t r i"out ion of 
the  s u b s t a n c e  b e t w e e n  h e p t a n e  a n d  a n  aqueous  p h a s e  a t  
p H  7.4. 

The  resu l t s  are s h o w n  in t he  Figure .  As d e m o n s t r a t e d  
b y  t h e  g raph ,  a d e p e n d e n c e  of the  r a t e  of p e r m e a t i o n  on  
the  p a r t i t i o n  coeff ic ient  is f ound  no t  on ly  in t he  h e a d  per-  
fused a t  37°C b u t  also in t h e  e x p e r i m e n t s  m a d e  a t  t h e  low 
t e m p e r a t u r e  of 0°C. I n  b o t h  e x p e r i m e n t s  an i l ine  w i t h  t he  
h ighes t  p a r t i t i o n  coeff ic ient  p e r m e a t e s  m o s t  quickly .  T h i s  
d rug  is fol lowed b y  t he  less l ip id-soluble  p h e n a z o n e  a n d  
ba rb i t a l .  The  sulfosal icyl ic  acid w i t h  i ts  v e r y  low p a r t i t i o n  
coefficient  h a r d l y  en te r s  t h e  CSF.  T h i s  suggests  t h a t  t he  
l ipoid c h a r a c t e r  of t he  m e m b r a n e  b e t w e e n  b lood  a n d  C S F  

does n o t  r equ i r e  a n o r m a l  f u n c t i o n  of t h e  cells. The re fo re  
i t  s eems  i m p r o b a b l e  t h a t  t h e  b a r r i e r  h i n d e r i n g  t h e  free 
e x c h a n g e  of s u b s t a n c e s  b e t w e e n  b lood  a n d  C S F  has  to  be  
m a i n t a i n e d  b y  energy.  

T h e  g r a p h  d e m o n s t r a t e s  also a n  overa l l  d i f ference  in 
t h e  r a t e  of p e r m e a t i o n  f r o m  t h e  e x p e r i m e n t s  m a d e  a t  
37°C a n d  0°C. Th i s  seems  to  be u n d e r s t a n d a b l e  because  
d i f fus ion  in the  aqueous  p h a s e  is s lowed d o w n  as the  t e m -  
p e r a t u r e  decreases.  I f  t h i s  were  t h e  on ly  f ac to r  invo lved ,  
t he  t e m p e r a t u r e  coeff ic ient  c a l c u l a t e d  f rom the  exper i -  
m e n t a l  r e su l t s  shou ld  be  e q u a l  to  t h e  t e m p e r a t u r e  coeffi-  
c i en t  for  t he  d i f fus ion  in wate r .  T h e  c o m p a r i s o n  of t he se  
va lues  in  t he  T a b l e  shows no  such  coincidence .  T h e  t e m -  
p e r a t u r e  coeff ic ients  for t he  d i f fus ion in  t h e  a q u e o u s  p h a s e  
are sma l l e r  t h a n  t he  co r r e spond ing  coeff ic ients  ca l cu l a t ed  
f rom our  e x p e r i m e n t s .  This  po in t s  to  a f u r t h e r  f ac to r  
be ing  invo lved .  RENKIN 3 found  t h a t  dec reas ing  t h e  t e m -  
p e r a t u r e  decreases  t he  r a t e  of d i f fus ion t h r o u g h  t h e  l ipid 
l aye r  more  s t r o n g l y  t h a n  t he  r a t e  of d i f fus ion  in t h e  
aqueous  phase .  H e  sugges ts  t h a t  th i s  is because  t h e  in-  
crease in  t h e  v i scos i ty  of t h e  l ipids  w i t h  dec reas ing  t e m -  
p e r a t u r e  is g r e a t e r  t h a n  t he  co r r e spond ing  increase  in  t h e  
v i scos i ty  of t he  wate r .  Th i s  m i g h t  also be  t rue  for  t he  
b l o o d - b r a i n - b a r r i e r  a n d  would  give a d d i t i o n a l  ev idence  of 
i t s  l ipoid cha rac t e r .  
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Rate of permeation of aniline, phenazone, barbital and sulfosalicylic 
acid into the cerebrospinal fluid in the perfused dog head (mean 
Values from 3-4 experiments), c t = concentration of the drug in the 

CSF at the time t, Cnzax = maximum concentration of the drug. 

Blood/brain Agar-gel 

Aniline 4.49 2.08 
Phenazone 3.92 1.92 
Barbital 3,73 1.97 
Temperature coefficients: Q3~o 

Zusammen/assung. Zur  E r h a l t u n g  de r  l ipoiden  Eigen-  
scha f t en ,  welche  die s o g e n a n n t e  B l u t - L i q u o r - S c h r a n k e  
p e r m e i e r e n d e n  Arzne i s to f f en  gegenf iber  bes i tz t ,  is t  ke ine  
S to f fwechse l t~ t igke i t  e r forder l ich .  

H.  KURZ 

Pharmakologisches Institut der Universitlit Mi~nchen 
(Deutschland), 1. November 7963. 

a ]3. M. RENRIN, Amer. J. Physiol. 173, 125 (1953). 

Etat  h y g r o m S t r i q u e ,  c o l o r a t i o n  et  r ~ s i s t a n c e  
c h e z  1 ' i m a g o  de Locusta rnigratoria 

migra tor io ides  ( R . F . )  

I1 r~sul te  d ' u n  t r a v a i l  r~cen t  1 que la r~s is tance  des  
Uouveau-n~es  5 des cond i t i ons  de vie difficiles es t  accrue,  
chez les Acr id iens  mig r a t eu r s ,  p a r  le g r o u p e m e n t  des 
Parents .  Les  r eche rches  sur  les f l u c t u a t i o n s  d 'e f fec t i f s  
d e v a i e n t  c o n d u i r e  ~ explorer ,  du  m~me  p o i n t  de vue ,  le 
Stade imagina l .  

Les rafts  r appo r t~s  ci-dessous c o n c e r n e n t  Locusta migra- 
toria migratorioides; ils p r6c i sen t  le d 6 t e r m i n i s m e  de la  
Coloration, b r u n e  ou ve r t e  chez les sol i ta ires ,  a ins i  que  les 
COnditions d ' a d a p t a t i o n  c h r o m a t i q u e ,  en  a p p r o f o n d i s s a n t  
les o b s e r v a t i o n s  de FAURE ~ e t  de BURTT3. 

Les l a rves  nouveau -n6es  de f i l ia t ion  sol i ta i re  e t  gr6gaire  
son t  r e s p e c t i v e m e n t  b r u n e s  e t  noires .  L 'd l evage  ~ 100% 
d ' h u m i d i t 6  r e l a t i ve  cond i t ionne ,  dons  tous  les cos, le 
v e r d i s s e m e n t  des  isoldes au  2 e Age. A 5 0 - 8 0 %  d ' h u m i -  
di t6  re la t ive ,  ce v i rage  se fa i r  e s s en t i e l l emen t  au  3~me ou 
au  4~me Age, sauf  une  mino r i t 6  de l a rves  qui  ne  r6ag i ssen t  
pas  (5 ~. 10%).  A 3 0 - 5 0 %  d ' h u m i d i t 6  re la t ive ,  les formes 
vertes sour/ortement minoritaires. A u c u n  ind iv idu  ne v e r d i t  
£ 1 5 - 3 0 %  d ' h u m i d i t 6 .  Le v i rage  au  v e r t  se p r o d u i t  dons  

] F. O. ALBRECHT, Trans. R. ent. Soc. Lond. lld, 335 (1962). 
J. C. FAURE, Bull. Ent. Res. 93, 293 (1932). 

3 E. BURTT, Proc. R. ent. Soc. Lond. (A) 26, 45 (1951). 
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les 24 h apr~s la mue  aux  2~me e t  3~me Ages, tes 48 h 
apr~s la mue  aux 4~me et 5~me ~ges, 1 ~ 4 jours apr~s la 
mue  chez l ' imago,  la cuticule non encore durcie ( temp4rature  
des 4levages : 35-38°C le jour,  20°C la nuit) .  I1 n ' a  plus lieu 
lorsque des imagos sont  ma in t enus  ~ 100% d ' humid i t 4  
pa r t i r  du 5~me jour  qui  sui t  la mue  imaginale .  L'dge du 
parent maternel n'intervient pas clans le ddterminisme de ce 
virage chromatique, qui est directement conditionnd par le 
degrd hygromdtrique. 

La livrCe ver te  peu t  s ' in tensif ier  au cours de l ' i n t e r m u e ;  
elle ne revi re  j amais  au  brun,  ~ moins  de chute  i m p o r t a n t e  
de l ' humidi t6  ambian te .  Ce re tour  au brun,  continuet  
progressi], peu t  surveni r  ~ un m o m e n t  quelconque de Fin- 
t e rmue ;  il est d ' a u t a n t  plus lent  que  le dCveloppement  
pos tembryonna i re  est  plus avanc& I1 exige deux in te rmues  
lors du re tour  au c l ima t  sea de larves ver tes  du 2~me Age, 
est tr~s par t ie l  et  t a rd i f  lors de ce re tour  chez les larves du 
5~me Age, ne se fa i t  plus j amais  compI~ tement  chez 
l ' imago.  

Chez les imagos bruns,  il exis te  une adap ta t i on  chro- 
m a t i q ue  morphologique, se fa isant  progress ivement ,  apr~s 
le durcissement de la cuticule; lorsque les a n i m a u x  sont  
placCs sur  fond noir, la t e in te  dSfini t ive est rCalis~e en une 
dizaine de jours.  Les imagos bruns  ma in t enus  sur  fond 
ver t  ne changen t  pas de couleur.  Chez les a n i m a u x  d o n t  le 
ve rd i ssement  a 6t6 indui t  pa r  une humidi t6  re la t ive  
elevCe, le main t ien  sur fond noir  abou t i t  ~ l 'assombrisse-  
men t  des ailes, des rCgions suboculaires  et  de deux  taches  
sur le p rono tum,  la te in te  gCn~rale res tan t  ver te .  I1 
n 'ex is te  aucune adap t a t i on  c h r o m a t i q u e  chez les imagos 
grCgaires. 

Ces changements  de couleur  sont  ~ r approche r  de la 
t e in te  de ~ond du biotope hab i tue l ;  ~ l ' humid i t6  61ev~e 
correspond la te in te  ver te  de la vCg~tation (solitaires 
verts) ,  A l 'a r idi t6  la g a m m e  de te in tes  de la vCgStation 
dessechCe (solitaires ]aunes, gris, noirs). 

A l a  diff6rence de colorat ion des imagos bruns  e t  ver ts  
correspond une diff6rence impor t an t e  dans  la r6sistance 
au jefine su ivan t  le degr6 hygrom6tr ique .  Les solitaires 
ver t s  su rv iven t  en moyenne  140 h £ 309'0 et  200 h ~ 95% 
d ' humid i t 6  re la t ive  ( temp6ra ture  30°C). Les solitaires 
bruns  su rv iven t  r e spec t i vemen t  185 e t  150 h, les gr6gaires 
210 e t  88 h;  c ' es t  chez ces derniers  que  le r e t en t i s sement  
du degr6 hygrom6t r ique  sur le d61ai de survie est  le plus 
fort.  Des diff4rences de r4sistance au jeflne a l lant  dans le 
m6me sens ex is ten t  ent re  les major i ta i res  ver t s  et les 
minor i ta i res  bruns  ~lev6s ~ l 'humidi t~,  ainsi qu ' en t r e  les 
major i ta i res  bruns  e t  les minor i ta i res  ver t s  61eves au sec. 

Dans  l e c a s  des a n i m a u x  gr6gaires, des diff6rences de 
r6sistance au jeflne par  r appor t  aux  soli taires n ' ex i s t en t  
que  pour  les souches ma in tenues  dans une ambiance  
s~ehe; il y a lieu d ' en  conclure que  le g roupemen t  seul ne 
suffi t  pas £ d6terminer  une r6sistance plus $lev~e dans  
des condi t ions  moins  favorables .  

I1 r~sulte des fairs expos6s que  l%tat  hygrom6t r ique  au 
cours  du d6ve loppemen t  pos tembryonna i re  prepare  les 
ind iv idus  major i ta i res  ~ la meil lure  survie dans  ces m~mes 
condi t ions ;  les minor i ta i res  paraissent ,  au contraire ,  pr$- 
par6s ~ assurer  la pers is tance de ta popula t ion  en cas de 
c h a n g e m e n t  des condi t ions  hygrom6t r iques .  

Summary. This  inves t iga t ion  centres on the d i rec t  re- 
la t ionship be tween  a tmospher ic  h u m i d i t y  and the  propor-  
t ion of green and brown forms in Locusta ph. solitaria, on 
the  ab i l i ty  of t he  b rown  forms to  ad jus t  the i r  eolours  to  
the  t in t s  of the i r  surroundings ,  and on the  surv iva l  capac-  
i t y  of unfed solitaria and gregaria adul ts .  

F. O. ALBRECHT 

Laboraloire d'2~volution des Etres Organisds, Facultd des 
Sciences, Paris, le 28 oc¢obre 7963. 

T h e  Rate  of  I n c o r p o r a t i o n  of  G a s e o u s  u C 0 2  
in to  B r a i n  T i s s u e  C o n s t i t u e n t s  

Introduction, Earl ier ,  and more qua l i t a t ive ,  indicat ions  
for a s ignif icant  incorpora t ion  of x4COz into organic  t issue 
cons t i tuents  I, 2 was recent ly  conf i rmed and ex tended  when  
BERL et  al. ~ showed t h a t  the  d icarboxyl ic  acids g lu tamic  
and aspar t ic  acid are rap id ly  labelled when NaH14CO3 
is infused into the  carot id  sys tem in cats. However ,  
ne i ther  the  t ime course of the  incorporat ion,  nor  the  in- 
corpora t ion  into t issue fract ions o ther  t han  pa r t  of the  
acid-soluble f rac t ion was s tudied in the  la t te r  paper .  There  
was thus  no w a y  to re la te  the  findings to the  ra te  of incor- 
pora t ion  of 14COz into the volat i le  CO 2 compounds  (HCOs-,  
CO2) of brain tissue, which has recen t ly  been s tudied  in 
ra ts  4. 

The  present  work  a imed  a t  a descr ipt ion of t i le incor- 
pora t ion  of 14CO2 into the  main  tissue fract ions of ra t  
b ra in  t issue af ter  exposure  of t he  animals  to  a cons t an t  
concen t ra t ion  of gaseous 14CO~ for t ime  periods up to 120 
rain. The  tissue fract ions s tudied  included the  acid-labile,  
acid-soluble,  protein,  lipid and the nucleic acid fractions.  

Methods. The  exper iments  were per fo rmed  on rats,  
weighing be tween  150 and 160 g. The  ra ts  were anaes the-  
t ized wi th  N e m b u t a l  (4 mg/100 g i.p.) and al lowed to 
b rea the  spontaneously .  Each  an imal  was exposed to a 
f lowing gas mix tu re  conta in ing  17 ~zC a~CO.,/1 b u t  wi th  a 
negligible carbon dioxide tension (Pco2 < 0 . 5  m m  Hg). 

Af te r  exposure  periods va ry ing  f rom 15 to 120 min,  t he  
brains were frozen in situ with  l iquid n i t rogen and s tored  
a t  l iquid n i t rogen t empera tu re  unt i l  analysis 4. 

I n  each expe r imen t  the  acid-labile,  the  acid-soluble,  
the  protein,  the  lipid and the  nucleic acid t issue fract ions 
were analysed wi th  respect  to the i r  14C content .  The  acid-  
labile compounds  (HCO s- and CO~) were  de te rmined  as 
described elsewhere 4. The  acid-soluble f rac t ion was ex-  
t r ac ted  in the cold wi th  5% tr ichloracet ic  acid af ter  homo-  
genizat ion of the  tissue. The  lipids were ex t rac ted  f rom the  
washed precipi ta te ,  using a 2:1 mix tu r e  of chloroform- 
methano l .  The  nucleic acids were ex t r ac t ed  a t  90 ° in 5% 
t r ichlorace t ic  acid, and the  prote in  residue was washed 
wi th  acetone and e ther  and air-dried.  The  acid-soluble,  
the  lipid and the  nucleic acid t issue fract ions were t aken  
down to a small  vo lume  by  evapora t ion .  The  evapora ted  
samples,  toge ther  wi th  the  prote in  and one un t r ea t ed  
t issue sample  were then  diges ted  in 1 M  H y a m i n e  H y -  
droxide  (Hyamine  10-X, R o h m  and Haas)  for 6-12 h a t  
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