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fibres are summar ized  in Figure  2. Whi le  t ida l  vo lumes  
large enough to  yield end- t ida l  carbon dioxide  concent ra-  
t ions be tween  2.5 and 3.3 volvo were compat ib le  w i th  a 
sl ight hypotens ive  reaction,  a progressive decrease in ven-  
t i la t ion such as to give 3.8 and 4.8 v o l %  of end- t ida l  car- 
bon dioxide,  changed the  depressor  in to  a pressor  response 
of increasing ampl i tude .  To sum up, i t  seems t h a t  pul-  
m o n a r y  ven t i l a t ion  is w i thou t  any  i m p o r t a n t  act ion upon 
the  ref lex effect  of low threshold  'p ressocept ive '  afferents,  
while s t rongly  inf luencing t h a t  of the  in t e rmed ia t e  thresh-  
old ' chemocep t ive '  fibres. Po ten t i a t ion  of this effect  dur-  
ing hypoven t i l a t ion  appears  to  overwhe lm also the  depres- 
sor ac t iv i ty  of high threshold  pressocept ive  afferents,  a t  
least  when submax ima l ly  ac t iva ted .  

I t  should be recognized t h a t  most,  t hough  by  no means  
all, of the  animals  b e h a v e d  according to the  p a t t e r n  re- 
por ted  above.  A l imi ted  n u m b e r  of spon taneous ly  vent i -  
la t ing  prepara t ions  (2 ou t  of 33) responded wi th  blood 
pressure fails of increasing size (up to  a g iven  m a x i m u m )  
and wi th  decreased respi ra t ion  to a n y  t y p e  and s t rength  
of aor t ic  s t imulat ion.  These hypo tens ive  responses could 
neve r  be changed  into  pressor  react ions  by  any degree of 
ar t i f ic ial  hypoven t i l a t ion .  The  lack of hype rpnoea  af ter  
lef t  aor t ic  exc i ta t ion  suggests t h a t  the  in te rmedia te  
threshold  ' chemocep t ive '  componen t  was absent  o r  in- 
conspicuous in t h e  left  aor t ic  ne rve  of these  animals .  

Var ious  mechanisms  whereby  ven t i l a to ry  changes migh t  
affect  blood pressure react ions to aor t ic  s t imula t ion  have  
also been considered and subjec ted  to expe r imen ta l  tes t -  
ing. Basa l  blood pressure levels are  unl ikely  to be the  
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Fig. ~. Blood pressure responses to electrical stimulation of the left 
aortic nerve with stimuli of intermediate strength (~ V, 1 msec), 
during artificial ventilation at decreasing amplitudes. BP: blood 
pressure, CO~: continuous records of carbon dioxide concentration 
in the expired air. The number on the top of each figure indicates the 
value of end-tidal (alveolar) carbon dioxide concentration during each 
stimulation trial, thus testifying that ventilation volume is decreasing 
from the first to the fourth trial. Decerebrate animal with both carotid 

sinus nerves and the right vago-aortic trunk severed. 

crucial  factor,  as ven t i l a t ion  could influence the  circula- 
t o ry  ref lex responses even  when  no considerable  change of 
the  basal  ar ter ia l  pressure was observed.  The  pu lmona ry  
reflex, which has  been  shown by  DALV et  al. 3,4 to have  a 
marked  in te rac t ion  w i t h  the  cardiac  response to na tura l  
chemocep t ive  s t imula t ion ,  does no t  seem to  p lay  a funda-  
menta l  role in our  expe r imen ta l  condit ions,  as reversa l  o{ 
hypo tens ive  to hyper t ens ive  react ions has  also been ob- 
se rved  af ter  b i la tera l  v a g o t o m y .  W e  h a v e  no data ,  how- 
ever,  as to  the  possible con t r ibu t ion  of this  reflex to  the  
whole effect. Hype rcapn i a  and hypox ia  can  each p l ay  an 
i m p o r t a n t  role in t he  modi f ica t ion  of the  c i rcu la tory  re- 
f lex response, as in 14 prepara t ions  where the i r  effect  was 
tes ted,  e i ther  h igh  carbon  dioxide  (5 -7% CO 2 in O~) or 
low oxygen  mix tu res  (5 -8% O 2 in N2) could a lways  shif t  a 
depressor  in to  a pressor  react ion,  p rov ided  the  appro-  
pr ia te  in t e rmed ia t e  s t imula t ing  vol tage  was used. The  
level  a t  which bo th  hypercapn ia  and hypox ia  affect  the  
c i rcu la tory  response to  aor t ic  s t imula t ion  can on ly  be 
surmised:  t he  wel l -known exc i t a to ry  effect  of hyper -  
capnia  b, and p robab ly  of hypox ia  as well 6, on  the  vaso- 
m o t o r  centre  suggests t h a t  the  exc i t a to ry  s ta te  of the  
nervous  centres  control l ing the  c i rcula t ion  m a y  be of 
some impor tance ,  bu t  a per iphera l  ac t ion  of ca rbon  di- 
oxide  and oxygen  tension on blood vessels or  hear t  per-  
formance  canno t  be  excluded.  

Riassunto. Le risposte circolatorie  alia s t imolazione  
e le t t r ica  del  ne rvo  a~rt ico sono no t evo lmen te  modi f ica te  
dal la  vent i laz ione  po lmonare .  I n  par t icolare  le r isposte  a 
s t imol i  di in tens i tk  in t e rmed ia  ed e levata ,  che a t t i vano  
oltre a fibre pressocet t ive  anche fibre chemoee t t ive ,  di- 
vengono  da  ipotensive  iper tens ive  du ran te  ipovent i la -  
zione. Gli effet t i  de l l ' ipovent i laz ione  sono sempre  ripro- 
do t t i  sin da l l ' ipercapnia  (respirazione con CO, 5 - 7 %  in 
O,) sin datl ' ipossia (respirazione di  O,  5 - 8 %  in N,).  
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T h e  P e r m e a t i o n  of  D r u g s  A c r o s s  t h e  S o - c a l l e d  

B l o o d - B r a i n - B a r r i e r  a t  L o w  T e m p e r a t u r e  

The  close corre la t ion be tween  l ipid solubi l i ty  of a drug  
and i ts  r a te  of pe rmea t ion  f rom the  blood into  t h e  cerebro-  
spinal fluid (CSF) led to  the  assumpt ion  t h a t  t he  so-called 
b lood-bra in-barr ier  is l ipoid in cha rac te r  z. The  drugs are  
considered to  pene t r a t e  pass ively  by  diffusion t h rough  a 
lipid layer  of the  m e m b r a n e  according to the i r  l ip id]water  
pa r t i t ion  coefficients. The  ques t ion  arises whe ther  the  nor- 
mal  funct ion  of the  cell is necessary to ma in ta in  these  
proper t ies  of the  m e m b r a n e  or  not.  In  order  to  p rove  this,  
we min imized  the  metabo l i sm of cells by  s tudy ing  the  
pe rmea t ion  of drugs in to  the  C S F  a t  low tempera tu re .  

The  heads  of dogs weighing abou t  15 kg were perfused 
wi th  isotonic sal t  solut ion a via t he  caro t id  ar ter ies  a t  a 
ra te  of 90 ml  per  rain. The  solut ion was sa tu ra t ed  wi th  
oxygen  and ad jus ted  to a p H  of 7.4. Haemog lob in  was 
a d d e d  in a concen t ra t ion  of 1% as an  ind ica tor  in order  
to de tec t  a leakage of t he  b lood-bra in-bar r ie r  by  the  ap- 
pearance  of a reddish t i n t  of the  CSF.  The  drugs invest i -  
ga ted  were added  in t he  fol lowing concent ra t ions :  aniline 
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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 .  

Pa~ition coefficients 
Hepfane/wafer pH ?.l, 
Aniline 1.1 
~cnazone 0.005 
Barbital O.0008, 

Aniline Sulfosalicylic acid very small 

/~.~ne ~0,~ 6arbifal 

o 

Sulfosalicylic acid 
30 60 90 17.0 150 180 min 

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 .  
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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  
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