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Fig. 3. Effect of a single 12-h light pulse (320 lux) on pigmented 
pupae (BP) and pre-emergent adults (A). Day 0 is the day the single 
12 h light pulse was effected. 

par t ,  to the  d iagram and in pa r t  to  the  shor t  per iod of 
emergence.  Actual ly,  emergence  was cont inuous  f rom 
14.00 day 3 to  11.00 day  6, and  shows no l ight  pulse effect. 

Single t r ans ien t s  are ev iden t  in t he  emergence  imme-  
d ia te ly  following the  t e m p e r a t u r e  pulse which differs sub- 
s tan t ia l ly  f rom the  recur ren t  in tervals  which  follow. Such 
t r ans ien t s  are co mmo n  to  mos t  organisms whose r h y t h m  
is synchronized  by  a t e m p e r a t u r e  shock and was antici-  
pa t ed  in the  bees. 

The emergence  of bees f rom popula t ions  exposed  to  LL, 
LD or DD regimes were no t  synchronized  in the  absence 
of t e m p e r a t u r e  shock ~. 

Zusammenfassung. Erniedr igung  der  T e m p e r a t u r  auf 
14~ er laubt  eine wei tgehende  Synchron i sa t ion  des 
Schli ipfens der  Imagines  der  B la t t schne ide rb iene  Mega- 
chile rotundata. Die Lichtverh~Lltnisse haben  keinen Ein-  
fluss auf den Schl i ipf rhythmus .  
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I n f l u e n c e  o f  M e d i u m  V i s c o s i t y  o n  t h e  O x y g e n  C o n s u m p t i o n  o f  R a t  B o n e  M a r r o w  C e l l s  

W'hile dex t r ans  and o ther  large macromolecules  have  
been used extens ive ly  for separa t ion  of blood cells ~ 4, 
l i t t le is known abou t  the  effects of these  large molecules 
on the  metabol ic  ac t iv i ty  of the  separa ted  cells. The large 
macromolecule  dex t r an  would be expec ted  to produce  
changes  in m e d i u m  viscosity,  cell volume,  m e m b r a n e  
hydra t ion  and because of this  to influence metabol ic  
act ivi ty .  The possibi l i ty  t h a t  med ium viscosi ty  5, and cell 
vo lume 6, m a y  al ter  cellular metabol ic  ac t iv i ty  has been 
suggested.  

Materials and methods. Male H o l t z m a n  rats,  42 ~ 2 days  
age, were used in all exper iments .  D e x t r a n  solut ions of 
1, 3, and 5% 39,500 mol. wt. dex t r an  (lot 8687, Pharmac ia ,  
Sweden) was used. 1, 3, and 5% dex t r an  solut ions in 
s t anda rd  Tyrode ' s  med ium were also p repa red  using 
139,000 mol. wt. clinical grade H dex t r an  (lot H 1158, 
P h a r m a c h e m . ,  Pennsylvania)  and 228,000 mol. wt. 
clinical grade H H  dex t r an  (lot H H  82262, Pha rmachem. ) .  
The osmolar i ty  of the  d i f ferent  dex t r an  solut ions was 
ad jus ted  to 310 mOsm/ l  wi th  NaC1 and the  p H  ad jus ted  
to 7.35. De te rmina t ions  of cell counts  and size were made  
on a Coulter Counter  Model B coupled to a Model J 
Coulter char t  recorder.  Al iquots  were placed in a Model 
53 biological oxygen  moni to r  for measu remen t s  of O 2 con- 
sumpt ion  at  37 ~ 

Results. Figure  1 shows the  O 2 consumpt ion  of bone 
mar row cells in the  various media  used in th is  s tudy.  
S t imula t ion  of O 2 consumpt ion  of bone  mar row cells 
occurred only in Tyrode ' s  med ium conta in ing  3% 
139,000 mol. wt.  dex t ran .  Figure  2 shows the  viscosit ies 
of the  di f ferent  pe rcen t  and tool. wt. dex t r ans  employed.  

Typical  size d is t r ibu t ion  graphs  of ra t  bone mar row 
cell popula t ions  regis tered by  the  Coulter counter  p lo t te r  
compromise  3 d is t inc t  groups (Figure 3). Different ia l  
counts  and measu remen t s  showed t h a t  t he  bone mar row 

cell popula t ion  consisted of 3 groups. Group 1, ma tu re  
e ry th rocy tes  and a small n u mb e r  of small  l ymphocy te s ;  
Group 2, nuclea ted  RBC and lymphocy te s ;  and Group 3, 
ma tu re  granulocytes  and a few large b las t  cells forms. 
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Fig. 1. Effect of different media on rat bone marrow oxygen con- 
sumption. Total cell concentration 8 x 10v/5 ml medium. Each histo- 
gram bar represents the mean of 10 experiments. The lines indicate 
mean ~ 2 S.E. 
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Figure  4 shows vo lume ranges  of the  3 cell groups in the  
d i f ferent  molecular  weights  and  percentages  of dex t r ans  
used. Cell Group 1 had  the  mos t  un i form cell volumes,  
wi th  only  cells suspended  in t he  3 and  5% 139,000 mol. 
wt.  d e x t r a n  showing any  var ia t ion.  

Group 2 cells suspended  in t he  1 and  5% 39,500 and  the  
1% 139,000 mol. wt.  dex t r an  media  showed the  grea tes t  
f luc tua t ions  in cell volume.  Previous  s tudies  have  shown 
cell Group 3 to be mos t  suscept ible  to volume changes  in- 
duced  by  osm01arity and ionic differences in suspending  
m e d i u m  6. 

Discus s ion .  The da t a  r epor ted  here indicate  t h a t  cells 
in t he  3 and  5% 139,000 mol. wt. dex t r an  in Tyrode ' s  
m e d i u m  have  the  h ighes t  0 2 consumpt ion  of bone  mar row 
cells incuba ted  in an artificial  medium.  Most  p robab ly  the  
level of 02 up take  by  bone mar row cells in se rum and the  
3% 139,000 mol. wt.  d e x t r a n  is the  resul t  of d i f ferent  
physiological  effects of these  two  media.  

Compar ison of cell 02 consumpt ion  in s t an d a rd  
Tyrode ' s  wi th  and wi thou t  added  dex t r an  allows one to 
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Fig. 2. Viscosities of dextran solutions (in standard Tyrode's 
medimn) of varying molecular weight. Viscosities of standard 
Tyrode's and isologous rat serum are also show~. All determinations 
at 37~ - - . ,  isologous rat serum; - - ,  standard Tyrode's 
balanced salt solution; O I I I I I J l r ] ,  39,500 tool. wt. dextran in 
Tyrode's; O , 139,000 mol. wt. dextran in Tyrode's; O . . . .  , 
228,000 nml. wt. dextran in Tyrode's. 
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Fig. 3. Typical histogram of rat bolle marrow cells in Tyrode's 
medium as obtained on Coulter counter plotter. The bone marrow 
cell population is classifiable into 3 major groups on the basis of the 
frequency distribution of cell sizes. 

de te rmine  w h e t h e r  the  effects of d ex t r an  are s t imula to ry  
or inhibi tory ,  D ex t r an  alters t he  viscosi ty  of the  suspend-  
ing med i u m and  displays coll igative viscosi ty  proper t ies  
in solut ion;  however,  viscosi ty  does no t  appear  to be 
direct ly  corre la ted wi th  O 2 consumpt ion  of bone mar row  
cells in the  sys tem used where  no l iquid-gas in terface  
exists.  

If  cellular 0 2 consumpt ion  of bone mar row in serum is 
used as an index  of the  more  ' na tu ra l  physiological '  con- 
dit ion,  i t  m u s t  be concluded t h a t  a 3% solut ion of 
139,000 tool. wt.  dex t ran ,  in s t a n d a r d . T y r o d e ' s ,  is the  
choice incuba t ion  media  for bone  mar row cells. Al though  
all the  media  combina t ions  used had  equal  osmolari t ies,  
appa ren t ly  the  isotonicit ies were no t  similar.  This is indi-  
ca ted  by  the  var ia t ions  in cell vo lume observed.  

Since no correlat ion can be m a d e  of increase or decrease 
in cell vo lume wi th  the  a m o u n t  of cellular 02 consump-  
tion, one is left  to consider cell m e m b r a n e  hydra t ion .  I t  is 
known t h a t  cell m e m b r a n e  h y d r a t i o n  is i m p o r t a n t  in 
ma in ta in ing  cellular in tegr i ty  and metabolismS.  Varia-  
t ions  in 0 2 consumpt ion  of cells in the  presence of d ex t r an  
could well reflect  a d i s tu rbance  in m e m b r a n e  hydra t ion .  
Since d ex t r an  molecules are highly  h y d r a t e d  and spherical  
in solut ion s, i t  could be t h a t  t he  hyd ra t i on  of the  d e x t r a n  
molecule in terferes  w i th  cell m e m b r a n e  hydra t ion .  
Good  ~ has ob ta ined  indirec t  evidence t h a t  cell vo lume 
changes  m a y  be in t ima te ly  connec ted  wi th  the  effect  of 
solutes on the  la t t ice  s t ruc tu re  of water .  I t  is qu i te  
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Fig. 4. Mean variation in cell volume of group 1, 2, and 3 bone mar- 
row cells incubated iu different media. Each plot is mean value of 
10 determinations. Each window is equal to 5.57/~8. 
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possible  t h a t  m e m b r a n e  h y d r a t i o n  is more  d i rec t ly  in- 
v o l v e d  in cellular m e t a b o l i s m  t h a n  is c o m m o n l y  bel ieved.  

I n  v iew of t he  e n h a n c e d  O~ c o n s u m p t i o n  of bone  mar -  
row ceils i n c u b a t e d  in t he  3% 139,000 mol.  wt.  d e x t r a n  in 
T y r o d e ' s  med ium,  i t  appea r s  t h a t  size a n d  c o n c e n t r a t i o n  
of t he  solute  molecule  is cr i t ica l  in cel lular  Oz consump-  
t ion.  Because  of t h e  so lva t ion  p roper t i e s  of d e x t r a n  th i s  
molecule  would be  expec ted  to h a v e  'marked  inf luence  on  
m e m b r a n e  h y d r a t i o n .  

Zusammen[assung. Der  S a u e r s t o f f v e r b r a u c h  v o n  Kno-  
ch enmarkze l l en  der  R a t t e  in  Thy rode l6 sung  (verschiedene  
IZonzen t ra t ionen  u n d  Molekulargewichte)  wurde  u n t e r -  
sucht .  Zwischen S a u e r s t o f f v e r b r a u c h  u n d  Viskosi t / i t  des 
su spend i e r enden  Mediums  oder  des Vo lumens  de r  Zellen 

k o n n t e n  keine  B e z i e h u n g e n  ge funden  werden.  M6gtiche 
physiologische  D e x t r a n w i r k u n g e n  auf  die Zellaktivit~Lt 
werden  d i sku t ie r t .  

R. M. GESINSKI, J. H. MoI~RISON, 
J. R. TOEPFER 1~ and  CH. V. RILEY 

Department o/Biological Sciences, 
Division o[ University Branches, Kent State University, 
Kent (Ohio dd2dO, USA), 17 October 7969. 

10 Present address: Biology Department, Youngstown State Univer- 
sity Youngstown (Ohio, USA). 

La barribre capi l la ire .enzymat ique  pour la D O P A  
du rat 

Quelle qu ' en  soi t  la  na tu re ,  il exis te  une  bar r i~re  
h 6 m a t o e n c 6 p h a l i q u e  pou r  les m o n o a m i n e s  1, P o u r  leurs  
pr6curseurs ,  la D o p a  en  par t icul ier ,  la d6ca rboxy lase  
(DC) de l ' endo th~ l ium des capi l la ires  c6r6braux cons t i t ue  
une  barr iSre e n z y m a t i q u e  2-a. Elle es t  d iminu6e  ou abol ie  
p a r  Ies i nh ib i t eu r s  de la d6carboxylase  (I DC) ce qui  
faci l i te  le passage de la Dopa  dans  le p a r e n c h y m e  c6r6- 
b r a l  a,'t. La  barr i~re  capi l la i re  n ' e s t  pas  6gale dans  t ou te s  
les r6gions du SNC. Elle p e u t  ~tre appr6ci~e p a r  la q u a n -  
t i t6  d ' I D C  n6cessaire pou r  l 'abol i r .  Une  ca r t og r aph i e  des 
v a r i a t i o n s  de Fac t ion  des IDC sur la bar r i~re  e n z y m a t i q u e  
p o u r  la Dopa  a 6t6 6tabl ie  pou r  l ' h y p o t h a l a m u s  du r a t  6. 
Dans  ce t ravai l ,  nous  6 tud ions  les v a r i a t i o n s  de l ' a c t i on  
des IDC sur ce t te  barr i~re  au  n iveau  du t ronc  c6r6bral  du  
ra t .  

Mdthode. Dans  une  premi6re  e x p 6 r i m e n t a t i o n  com- 
p r e n a n t  11 a n i m a u x  (rats  a lb inos  ~Vistar N.]u  ftg6s de 8 

10 semaines  p e s a n t  de 200 h 250 g) p r6 t ra i t6s  p a r  une  
dose fixe d ' I M A O  (Nia lamid  250 mg/kg),  nous  a v o n s  
a d m i n i s t r 6  des doses progress ives  (2, 4, 6, 8, 10, 15, 20 et  
50 mg/kg)  d ' u n  IDC  (Ro. IV  4602 = NI-(DL-Seryl) -N2-  
(2, 3, 4 - t r i h y d r o x y b e n z y l - h y d r a z i n )  puis  une  dose fixe de 
L-Dopa 75 mg/kg.  A n i m a u x  t6moins  (A) aucune  drogue ;  
(B) L-Dopa seule; (C) N ia l amid  + L-Dopa. 

Darts  une  deuxi6me s6rie de 10 a n i m a u x ,  nous  avons  
r6p6t6 la m4me exp6rience,  ma i s  sans  p r 6 t r a i t e m e n t  p a r  le 
Nia lamid .  L ' ho ra i r e  de l ' a d m i n i s t r a t i o n  in t r ap6r i ton6a le  
de ces diff6rentes  drogues  6 ta i t  le s u i v a n t :  0 h N i a l a m i d ;  
13.30 h Ro. IV-4602;  14.00 h L-Dopa;  15.00 h d6capi ta -  
l ion.  

Les  ce rveaux  de ces r a t s  on t  6t6 lyophil is6s e t  t r a i t6s  
d ' apr~s  la m 6 t h o d e  h i s t o c h i m i q u e  pou r  l ' o b s e r v a t i o n  des 
m o n o a m i n e s  de FALCKL Les blocs c o n t e n a n t  les diff6- 
ren tes  par t i es  du  t ronc  c6r6bral  o n t  ~t6 coup6s en s6rie 
avec  m o n t a g e  d ' u n e  coupe sur  10. Les s6ries de p r6para -  
l ions  a ins i  r6alis6es on t  6t6 compar4es  5 la microscopie  
f luorescente .  

Rdsultats. (a) Locus  niger.  A c e  n iveau  d6j/~ sans IDC on 
obse rve  aprbs a d m i n i s t r a t i o n  de D o p a  une  16g~re aug-  
m e n t a t i o n  de la f luorescence ve r t e  i n t r a n e u r o n a l e  X c6t6 
de la f luorescence ve r t e  de t ' endoth61ium capil laire.  
L ' I D C  admin i s t r~  ~ doses ad6qua te s  a v a n t  la D o p a  
abo l i t  la f luorescence capil laire  et  a u g m e n t e  la f luorescence 
i n t r a n e u r o n a l e  aussi  b ien  dans  la pars  c o m p a c t s  que dans  
la pa r s  r e t i cu la t a  (Figures 1 et  2). Avec 2 m g / k g  d ' I D C  la 

au niveau de quelques  n o y a u x  du tronc c6r6bral 

barr i6re  n ' e s t  pas  c o m p l 6 t e m e n t  abolie,  on observe  encore 
des capi l la i res  f luorescents ,  ma i s  il y a d6jg une  n e t t e  
a u g m e n t a t i o n  de la  f luorescence i n t r a n e u r o n a l e  p a r  com- 
pa ra i son  avec  l ' a n i m a l  qu i  n ' a  pas  regu d ' IDC.  Avec 4 m g /  
kg d ' I D C  la bar r i6re  e n z y m a t i q u e  est  abol ie  e t  l ' i n t ens i t6  
de la f luorescence i n t r a n e u r o n a l e  est  d6jg max imale .  Des 
doses plus 61ev6es d ' I D C  ne  p r o v o q u e n t  pas  d 'e f fe t  
supp l6menta i re .  

Les t echn iques  classiques d 'h i s to logie  a v a i e n t  d6j~ 
pe rmis  d ' o b s e r v e r  au locus niger  des c o n t a c t s  t r6s 6t rol ls  
en t re  capi l la ires  et  corps n e u r o n a u x .  Ce ph4nom~ne  es t  
b ien  vis ible  aussi  ~ la microscopie  f luorescente  apr6s  
faible dose d ' I D C  et  de L-Dopa;  dans  ces cond i t ions  en 
effet, les seules s t ruc tu re s  vis ibles  son t  les neurones  
ca t6cho lamines  et  l ' e n d o t h 6 l i u m  capil laire.  

(b) N o y a u x  m6senc6pha l iques  m6dians  (A 10 de 
FALCK). Des c o n s t a t a t i o n s  ana logues  c o n c e r n a n t  l ' i n t en -  
sit6 de la barr i~re  et  les con t ac t s  neurones-capi l la i res  on t  
6t6 fa i tes  ~t ce n iveau.  

(c) N o y a u x  l a t6 r aux  du p o n t  et  du butbe.  P o u r  ces 
s t ruc tu re s  ~t ca t6cho lamines  i n t r a n e u r o n a l e s  I ' IDC + 
D o p a  p rovoque  aussi  une  n e t t e  a u g m e n t a t i o n  de la  
f luorescence p6r ica ryonique ,  ceci d6j k a v a n t  la d i spa r i t i on  
compl6 te  de la f luorescence endoth61iale.  Mais ce t te  
derni6re  ne d i spa ra i t  q u ' a v e c  10 m g / k g  d ' IDC.  

(d) Locus  coeruleus.  Du fa i t  de la dens i t6  des neu rones  
f luorescents ,  il est  difficile d ' o b s e r v e r  ~ ce n i v e a u  la 
f luorescence capi l la i re  et  d ' app r6c ie r  son intensi t6 .  Aussi,  
est-il  d ' a u t a n t  plus mala is6  de  d 6 t e r m i n e r  la dose d ' I D C  
p a r  laquel le  d i spa ra i t  la f luorescence capil laire.  D ' a u t r e  
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