
432 Specialia EXPERIENTIA 29/4 

wir im R a h m e n  unserer  Methode  mi t  den E C R  gleich- 
setzen, n e h m e n  wi t  120 min an. Danach  betrS~gt der E C R  
an l inken 38,15 ~- 0,60 und  an rech ten  Vorh6fen 36,63 ~: 
0,73% Feucht igewich t .  

Wie such  bei der  I n u l i n r a u m b e s t i m m u n g  sind kon- 
s t an te  Tempera tu r  1,3 und  ausre ichende Sauers toffver-  
sorgung des Gewebes wesent l iche Vorausse tzung:  mi t  
fal lender  T e m p e r a t u r  der  Inkuba t ions l6sung  (Figur 2) 
wird der  E C R  signif ikant  kleiner (30~ p < 0,025, 20~ 
p < 0,005 und 10~ p < 0,0005). Ferner  k o m m t  es un te r  
Hypox iebed ingungen  zu einer deut l ichen Verr ingerung 
des E C R  (120 min  p < 0,0005 und  180 min  p < 0,0005) - 
nach  5 S tunden  dfirfte auch bei diesen Un te r suchungen  
eine betr~Lchtliche MembranschS~digung vorliegen. 

Diskussion. In  der L i t e ra tu r  werden  fiber die Gr6sse 
des E C R  yon Herzmuske lgewebe  unterschiedl iche  An- 
gaben gemach t  - sie schwanken  von 9% e bis 44% 4. 
Abgesehen yon me thod i schen  P rob lemen  liegen offen- 
s icht l ich Speziesunterschiede  vor, ferner  Unte rsch iede  
zwischen Vorhof-  und K a m m e r m u s k u l a t u r  5. Bei ver-  
gle ichbaren Versuchsbed ingungen  ergaben sich fiir l inke 
Meerschweinchenvorh6fe  Wer t e  um 35 % FG 1, 6-s ; da  der 
Ver te i lungs raum extracelluli irer  I~ationen n ich t  unbe-  
d ingt  dem Inu l in raum en t sp rechen  braucht ,  wird  sogar 
ein max imale r  E C R  yon  45% diskut ier t  1. Folgtich 
s tehen  unsere eigenen vor l iegenden Ergebnisse  mi t  den 
L i t e r a tu r angaben  in guter  tYbereinst immung.  

51Cr-EDTA erffillt ~wesentliche Vorausse tzungen,  die an 
eine Subs tanz  zur ECR=Bes t immung  zu stel len sind:  es 
d r ing t  n ich t  in die Zelle e~n 9-13 und  ist wie Inul in  weit~ 
gehend  inert ,  es f inder  also kein Metabol ismus  s t a t t  14. 
Der  Komplex  h a t  sich bei  verschiedenen  Un te r suchun g en  
als s tabi l  erwiesen 15, die P l a s m a b i n d u n g  ist gering 1~ ~3,14 
oder  wird  vo l lkommen  negier t  12. Wei t e rh in  garan t ie r t  das 
niedrige Molekulargewicht  (343 gegeniiber 5100 be im 
Inulin) eine ausre ichend grosse Diffus ionsgeschwindigkei t  
bis zur Eins te l lung eines Fliessgleichgewichtes.  Die 
Vortei le  tier Verwendung  yon  ~ICr-EDTA bes tehen  in der  
e infachen Messtechnik,  in der gu ten  Reproduz ie rbarke i t ,  
dann  in der  mi t  27,8 Tagen gfinstigen Ha lbwer t sze i t  und  

ferner  insbesondere  darin,  dass m a n  am gleichen PrS, pa ra t  
Extracellul~trraum und  Ka t ionenkonzen t r a t i on  bes t im-  
men  k a n n  16,17. 

Summary. The extracel lular  space of isolated guinea-pig 
left  auricles was s tudied  by  using 51Cr-EDTA. Under  th is  
condit ion,  we measu red  the  extracel lular  space as 38.15 ~: 
0.60% at 35~ U n d e r  h y p o t h e r m i c  and hypoxaemic  
condit ions,  we observed s ignif icant  decrease of the  ex t ra-  
cellular space. 
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Circadian  R h y t h m  in Cerebral  B lood  V o l u m e  of M o u s e  

The superior  cervical ganglion appears  to be unique 
among  the  s y m p a t h e t i c  ganglia in t h a t  it  receives direct  
in fo rmat ion  about  env i ronmen ta l  l ight ing condi t ions  via  
a p a t h w a y  which,  in the  rat ,  is well e lucidated 1. Accord-  
ingly, a diurnal  r h y t h m  control led by  l ight  h a s  been  
d e m o n s t r a t e d  for norep inephr ine  in the  ra t  p ineal  2 and 
submaxi l la ry  a glands which are suppl ied by  postgangl ionic  
fibres f rom these  ganglia ~ 7. The superior  cervical  
ganglia also give rise to  adrenergic  nerves  innerva t ing  the  
pial and bra in  vascular  beds  s, 9, E s t i m a t i o n  of the  over-all  
cerebrovaseular  response  by  recording changes  in cerebral  
blood volume (CBV) af ter  s y m p a t h e t i c  nerve  s t imula t ion  
and denerva t ion ,  or af ter  admin i s t r a t ion  of sympa tho -  
mimet i c  amines,  has  revealed a def ini te  adrenergic  
vasocons t r ic to r  influence on the  in t racrania l  vessels 10. 
Agains t  th is  background  it could be assumed t h a t  the  
cerebral  vascular  bed  was ano the r  region di rec t ly  influ- 
enced by  env i ronmen ta l  l ight  and, as a f i rs t  s tep  to t e s t  
this  hypothes is ,  CBV in mice was measured  under  var ious  
l ight ing condi t ions  to reveal  any  diurnal  rhy thmic i ty .  

E x p e r i m e n t s  were pe r fo rmed  dur ing  J a n u a r y - F e b r u a r y  
on 66 adul t  m a l e  N M R I  mice (Antieimex,  Sweden),  
app rox im a te ly  2 5 g  body  weigth.  They  were housed  at  
21~ in clear plast ic  cages wi th  wire top  and were fed 

freely wi th  s t an d a rd  pellet  food and  t ap  water .  The 
following groups were s tudied:  a) Animals  kep t  on a 12 h 
light/12 h darkness  schedule dur ing 3 weeks (light source:  
40 w a t t  day l igh t  f luorescent  tubes  giving an animal  expo- 
sure of 100-150 lux;  l ights  on: 06.00 h;  l ights  off: 18.00 h). 
The animals  were killed a t  var ious t imes  dur ing the  last  
dark / l igh t  per iod (Figure). b) Animals  ma in t a ined  in the  
same way  b u t  killed af ter  6-8 h in the  last  l ight  per iod 
(corresponding to be tween  noon and  14.00 h). c) Animals  
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k e p t  for 2 weeks in c o n s t a n t  da rknes s  in  a p h o t o g r a p h i c  
d a r k  room p rov ided  w i t h  l igh t  t rap .  Clear ing  of t he  cages 
was done  u n d e r  a p h o t o g r a p h i c  red  l igh t  source. The  
an ima l s  were ki l led be t w een  noon  a n d  14.00 h. d) A n i ma l s  
k e p t  in  c o n s t a n t  l igh t  ( f luorescent  l igh t  source  g iv ing  
100-150 lux  in t he  cages) for  2 weeks a n d  t h e n  ki l led 
b e t w e e n  noon  a n d  14.00 h. 

CBV was m e a s u r e d  as cerebra l  p l a s m a  v o l u m e  us ing  
rad io- i so tope  d i lu t ion  11. A so lu t ion  (0. I ml) of h u m a n  se rum 
a l b u m i n  (0.3-0.5 m g / m l  in 0 .9% saline) label led  w i t h  
la l I  ( R I H S A )  to  a n  a c t i v i t y  of 50 aCi /ml  was in jec ted  
in to  t he  ta i l  ve in  of t he  u n a n e s t h e t i z e d  an imal ,  a n d  a f te r  
10 m i n  m i x i n g  t i m e  the  a n i m a l  was kiIled b y  rap id  immer -  
sion in to  l iquid  n i t rogen  ( - -196 ~ The  en t i re  i n t r a c r a n i a l  
c o n t e n t  was  t h e n  dissected  out ,  weighed a n d  p laced  in a 
p las t ic  tube .  25 ~1 b lood  was d r a w n  f rom t he  lef t  ven t r i c l e  
of t he  hea r t ,  col lected in a n o t h e r  p las t ic  t u b e  to  serve as 
i n t e r n a l  reference.  All m a n i p u l a t i o n s  d u r i n g d a r k  condi-  
t ions  were pe r fo rmed  u n d e r  a red  b u l b  l ight .  R a d i o a c t i v i t y  
in  t he  samples  was m e a s u r e d  w i th  an  a u t o g a m m a  spectro-  
m e t e r  (Packard) .  CBV was expressed  as ~1 b lood pe r  g of 
b r a i n  t issue.  

The  c i r cad ian  v a r i a t i o n  in CBV is p r e sen t ed  in t he  
Figure.  The  CBV values  o b t a i n e d  for an ima l s  k e p t  for 
4 -7  h in  l igh t  (35-40 al/g) agree  w i t h  f igures p rev ious ly  
p r e s e n t e d  for u n t r e a t e d  con t ro l  an ima l s  kil led d r u i n g  t he  
co r r e spond ing  t i m e  of t he  day1~ Subsequen t ly ,  t he  CBV 
was s ign i f i can t ly  r educed  ( S t u d e n t ' s  t - tes t  for m e a n  
va lues  a f t e r  4 h l igh t  vs. 10 h l igh t :  _P < 0.01) to  r each  a 
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Cerebral blood volume of mice killed throughout the last 24-h cycle 
of a 12 h darkness/12 h light schedule during 2 weeks. The circadian 
changes in these untreated animals are indicated by filled circles. 
Animals maintained for 2 weeks in constant darkness, open square; 
constant light, open triangle; matching controls on a light-darkness 
schedule, open circle. Mean values =L standard error of the mean, 
number of animals within parenthesis. 

m i n i m u m  level  a f t e r  10 h in l ight .  A c o m p a r a t i v e l y  sma l l  
CBV was t h e n  m a i n t a i n e d  d u r i n g  the  fol lowing 8 h a f t e r  
w h i c h  t he re  was a n  increase  to a m a x i m u m  CBV of 
50 ~l/g (6 h da rkness  vs. 1 h l igh t :  P < 0.05). CBV t h e n  
r e t u r n e d  to t he  va lues  m e a s u r e d  a f t e r  4 -7  h in  l ight .  The  
dif ference be tween  t h e  h ighes t  a n d  t he  lowest  CBV levels 
was  s t a t i s t i ca l ly  s ign i f ican t  ( P  = 0.02). 

The  CBV m e a s u r e d  a r o u n d  noon  in an ima l s  m a i n t a i n e d  
in c o n s t a n t  da rkness  was s ign i f i can t ly  h igher  ( P  < 0.001) 
t h a n  t i m e - m a t c h e d  con t ro l  an ima l s  k e p t  in  a l i gh t -da rknes s  
r h y t h  m. An ima l s  in  c o n s t a n t  l ight ,  however ,  h a d  a s imi la r  
CBV as these  controls .  

I t  is a t  p r e sen t  no t  k n o w n  w h e t h e r  t he  m a r k e d  24-h 
v a r i a t i o n  in t he  cerebra l  h e l n o d y n a m i c s  of mice has  
resu l ted  f rom di rec t  changes  a t  t h e  b r a i n  level, e.g. in- 
t r ace reb ra l  1" or a u t o n o m i c  s-l~ neura l  mechan i sms ,  or 
w h e t h e r  i t  is s econda ry  to  sys temic  fac tors  in f luenc ing  
t he  cerebra l  c i rcula t ion,  such  as f l uc tua t ions  in  a r t e r i a l  
ca rbon  dioxide t ens ion  or b lood pressure13. E x p e r i m e n t s  
are in  progress  to  s t u d y  w h e t h e r  t he  c i rcad ian  r h y t h m  in 
CBV is endogenous  or exogenous,  i.e. in f luenced  b y  ex- 
t e r n a l  l igh t ing  condi t ions .  The  p r e sen t  resul t s  show t h a t  
a t  leas t  con t inuous  da rknes s  s ign i f i can t ly  affects  t he  
r h y t h m i c  f luc tua t ions .  I t  is no t ab l e  t h a t  t he  24-h v a r i a t i o n  
in p inea l  g l and  2 a n d  sa l iva ry  g land  3 no rep ineph r ine  fol- 
lows a p a t t e r n  v e r y  s imi la r  to  t h a t  of the  CBV which  
would  f avour  a ref lex inf luenced b y  e n v i r o n m e n t a l  l igh t :  
t h e  adrenerg ic  ne rves  to  t he  i n t r a c r a n i a l  b lood vessels as 
well  as to  t he  p inea l  and  sa l iva ry  g lands  all arise in  t h e  
super ior  cervical  s y m p a t h e t i c  ganglia4,  5, 7 k n o w n  to re- 
ceive p a t h w a y s  t r a n s m i t t i n g  e x t e r n a l  l igh t  impulses  v ia  
t he  opt ic  t racts1.  

I n  conclusion,  t he  cerebra l  b lood  v o l u m e  of mice,  
m e a s u r e d  b y  rad io i so tope  ( R I H S A )  d i l u t i on  shows 
m a r k e d  c i r cad ian  va r i a t ion ,  w i t h  a p e a k  in ~he ear ly  
m o r n i n g  a n d  c o m p a r a t i v e l y  low levels in  t he  a f t e r n o o n  
a n d  even ing  un t i l  m idn igh t .  The  CBV (measured  a r o u n d  
noon)  of an ima l s  k e p t  in c o n s t a n t  da rkness  was signifi-  
c a n t l y  higher ,  t h a t  ol an ima l s  in  c o n s t a n t  l ight ,  however ,  
no t  a l te red  c o m p a r e d  w i t h  t i m e - m a t c h e d  con t ro l  an ima l s  
on  a l i gh t -da rkness  schedule  14. 

Zusammen[assung. Mit te l s  118i m a r k i e r t e m  H u m a n -  
S e r u l n a l b u m i n  wurde  das  B l u t v o l u m e n  im G e h i r n  yon  
M/iusen zu ve r sch i edenen  Tagesze i t en  gemessen  und  eine 
c i rcad iane  R h y t h m i k  festgestel l t .  A n d a u e r n d e r  Dunke l -  
a u f e n t h a l t  f i ih r t  zu e r h 6 h t e n  W e r t e n  des B l u t v o l u m e n s .  
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R6al isat ion de la difference phasaire  du r y t h m e  cardiaque chez Locusta Migratoria L. I. Vie larvaire  

L ' O r t h o p t ~ r e  Acr id ien  Locusta migratoria se p r6sen te  Nous  6 tud ions  et  c o m p a r o n s  ici le r y t h m e  Cardiaque 
sous deux  formes  qui  d i f fe ren t  p a r  de n o m b r e u x  c a r a t -  des Cr iquets  de la phase  sol i ta i re  et  de ceux de la p h a s e  
t6res  1 et  n o t a m m e n t  p a r  le r y t h m e  ca rd i aque  en  f in  de vie gr6gaire dans  des cond i t ions  anss i  r igoureuses  et  sem- 
l a rva i r e  et  en d 6 b u t  de vie imag ina le  2. b lables  que  possibles  p o u r  les deux  phases  au  eours  d e  


