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Effect of Mecloqualone on the Oxygen and Glucose Uptake by Brain Tissue in vitro 

Mecloqnalone is a hypno t i c  drug f rom the  2,3-substi- 
t u t e d  quinazolone group, which  was in t roduced  by  
GUJRAL et al. 1, 2. Mecloqualone is twice as act ive bu t  no t  
more  toxic  t h a n  Methaqualone ,  the  la t t e r  being the  mos t  
s tudied  drug f rom t h a t  group a-~. Our pape r  deals wi th  
the  effect  of Mecloqualone on the  oxygen  and  glucose 
ut i l izat ion b y  brain  t issue in vitro.  

oxygen ut i l izat ion by  bra in  slices and  brain  homogena tes ,  
bu t  i t  can be seen in Table I t h a t  the  inh ib i t ion  is roughly  
the  same at  po t a s s imn  concen t ra t ions  of 5 m M  and  
100 raM. 

Table I shows also t h a t  glucose up take  by  the  t issue 
is enhanced  in the  presence  of the  drug, bu t  th is  effect  is 
only  a p p a r e n t  a t  the  lowest  po ta s s ium concent ra t ion .  

Table I. Effect of Mecloqualone on oxygen and glucose uptake by brain slices 

Drug concentration Potasium concentration Oxygen Glucose 
(~I/100 mg wet tissue/h) (mg/100 mg wet tissue/h) 

Control 5 mM 71.40~4.31 (10) 0.724-0.06 (10) 
100 mM 81.43na2.97 (18) 1.21=t=0.08 (12) 

1 • 10-~M 5 mM 47.104-5.70 (8) b 1.06EL0.11 (8) �9 
100 mM 59.954-2.93 (8) ~ 1.07:~0.04 (12} 

1 • 10-1M 5 mM 44.604-3.12 (8) ~ 0.964-0.12 (8) 
i00 mM 75.664-5.63 (8} 1.094-0.07 (12) 

P < 0.02; b p < 0.01 ; ~ P < 0.001. The figures are means-t- S.E.M, In brackets the number of slices, 

Table II. Effect of Mecloqualone on oxygen utilization by brain 
homogenates 

Drug concentration No. of Oxygen uptake 
experiments (~1/!00 mg wet tissue/h) 

Control 21 72.64 =L 2.46 
1 • 10-~M 8 56.474-5.67 
1 • 10-tM 8 65.884-1.95 

P<O.01. The figures are means =LS.E.M. 

Resumen. La mecloqua lona  inhibe  in vi tro,  Ia respira-  
ci6n de cortes  y homogenizados  de cerebro, i n c r emen t an d o  
el consumo de glucosa; este filtimo efecto no se p roduce  
cuando al medio  de incubacidn se afiaden 100 m M  de 
potasio.  
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Material and methods. Adul t  male  albino ra ts  were 
used to  p repare  b ra in  slices, as descr ibed by  MclLWAIN 
and  BUDDLE 6, and b ra in  homogena tes .  The slices were 
incuba ted  in Krebs -R inge r  p h o s p h a t e  m e d i u m  (pH 7.4), 
which  con ta ined  glucose (10 raM) and  5 m M  or 100 m M  
potass ium.  Whole  bra in  homogena te s  were p repa red  in 
0.25 M sucrose, 0.1 M p h o s p h a t e  buffer  (pH 7.4). Oxygen  
ut i l iza t ion was de t e rmined  by  the  m a n o m e t r i c  t echn ique  
of W a r b u r g L  and  glucose up take  was e s t ima ted  by  
measur ing  the  glucose concen t ra t ion  in the  med ium a t  
the  end of incuba t ion  wi th  a glucose oxidase  m e t h o d  8. 

Results and discussio~a. I t  is known t h a t  some cent ra l  
nervous  sys t em depressors  inh ib i t  oxygen  up take  by  the  
bra in  t issue (QuAsT~L 9, MCILWAIN 1~ and th is  effect  is 
more  ev iden t  when  the  t issue resp i ra t ion  has  been  
s t imula ted  by  a high po ta s s ium concen t ra t ion  in the  
med ium  (GHOSH and  QUASTEL n,  TAMARITle). The da t a  
of Tables I and I I  show t h a t  Mecloqualone inhib i t s  
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Storing of Secretory Material Inside the Perinuclear Space 

Conspicuous d i la ta t ions  and  inclusions of the  rough 
endoplasmic  re t icu lmn (RER)  are known f rom m a n y  
types  of cells. Only a few papers  r epor t  on d i la ta t ions  of 

the  per inuclear  space (PS). WILLIAMS and  JEw 1 observed  
pocke ts  be tween  the  inner  and outer  nuclear  m e m b r a n e s  
in f ibroblas ts  sur rounding  the  s y m p a t h e t i c  ganglia of 
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y o u n g  cats .  Large  c i s t e rnae  w i t h i n  t h e  P S  of subc o m-  
missura l  ceils - special ized e p e n d y m a l  cells in  t h e  dience- 
pha l ic  b r a i n  - were also d e m o n s t r a t e d  ~,~. W e  could  
observe  la rge  d i l a t a t i o n s  of t h e  PS  in 2 d i f ferent  cell  
types .  As t h e  i nves t i ga t i ons  h a d  a n o t h e r  purpose ,  these  
f ind ings  will  be  on ly  br ie f ly  repor ted .  

The  resu l t s  were o b t a i n e d  in m a t e r i a l  p r e p a r e d  w i th  
n o r m a l  m e t h o d s  for  e l ec t ron  mic roscopy  a f t e r  i m m e r s i o n  
or per fus ion  f ixa t ions .  1. Cells of t h e  s u b c o m m i s s u r a l  
o rgan  of u n t r e a t e d  r a t s  (Wis ta r ) :  These  sec re to ry  ceils 
h a v e  large nuclei  w i t h  deep ly  folded surfaces  or more  or 
less s e g m e n t a t e d  nucle i  (Figure  1}. The  P S  is qu i t e  n o r m a l  
in  regions  w i t h o u t  o1" w i t h  s c a t t e r e d  nuc lea r  pores.  I n  
regions  w i t h  n u m e r o u s  pores, consp icuous  d i l a t a t i o n s  of 
t h e  IPS m a y  be  presen t .  T h e r e  are  pocke t s  b e t w e e n  two  
pores  or large  c i s t e rnae  b r idg ing  over  some pores.  T h e  
vo lumes  of t he  c i s t e rnae  m a y  a m o u n t  to  nea r ly  a q u a r t e r  
of t h e  vo lnmes  of t h e  nucle i  itself. I n  t h e  basa l  region of 
t h e  c i s t e rnae  smal l  s t r a n d s  of c y t o p l a s m  p e n e t r a t e  t h e  
c i s t e rnae  in a g ra te l ike  m a n n e r .  The  c o n t e n t s  of t h e  

d i l a t a t i o n s  a re  very  f inely f loccu la ted  a f t e r  f i xa t ion  in 
o s m i u m  t e t r o x i d e  solut ion.  

2. Neurosec re to ry  cells of Trit~rus v~lgaris ( the an ima l s  
were t r e a t e d  ira 1% NaC1 so lu t ion  for 3 h). T h e  n e u r o n s  of 
t h e  p raeop t i c  nuc leus  are big cells w i t h  neu rosec re to ry  
e lec t ron  dense  vesicles. Af te r  t r e a t m e n t  in h y p e r t o n i c  
solut ion,  t h e  P S  of some nucle i  is p a r t l y  v e r y  m u c h  
en la rged  (Figure  2). On t h e  o u t e r  m e m b r a n e  of t he  
d i l a ta t ions ,  a n  i ncomple t e  coa t ing  of r ibosomes,  a n d  on  
t h e  base  of t h e  c is ternae,  p e n e t r a t i n g  s t r a n d s  of t h e  
c y t o p l a s m  could be  observed .  The  ou te r  p a r t s  of t h e  
c i s t e rnae  s epa ra t e  t h e m s e l v e s  a n d  bu i ld  up  big  vacuoles .  
T h e  c i s t e rnae  a n d  vacuoles  occupy  a f i ne -pa r t i cu l a t ed  
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Fig. 1. Segmentated nucleus (N) of a subcom- 
missural cell of the rat with dilatations of the 
perfimclear space. C, cisterRa; P, pocket; S, 
strands of the cytoplasm. • 32,300. 
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Fig. 2. Nucleus (N} of a praeopfic taeuron with 
large eisternae (C) in the perinuclear space. S, 
strands oI cytoplasm; V, vacuoles. • 13,000. 

material of moderatly electron density. The cisternae are 
not artefacts. 

Discussion. Both cell types are secretory ones, their 
secretion is rich in protein. The PS belonging to the 
endoplasmic reticulum is limited by 2 membranes. The 
outer one is more or less surrounded by a coating of 
ribosomes and participates in protein synthesis. We con- 
sider two possibilities for the accumulation of material in 
the PS:  1. In loco production or overproduction by the 
R E R  and transportation of the surplus into the PS: not 
very likely. 

2. Production of proteins or otigopeptides inside the 
nucleus and storing these products in the PS. Protein 
synthesis has been found in isolated nuclei of Hela-cells 4. 
SADOWSKI et al. 5 demonstrated polysomes within isolated 
nuclei of rat  liver. We assume nuclear synthesis of 
proteins to be also a normal process in the secretory cells 
of the subcommissural organ and the praeoptic nucleus. 
Piling up secretory material in the PS for a limited time 
will be possible if the protein synthesis inside the nucleus 
is higher than the available energy for continuous trans- 
portation of the products into the cytoplasm, that  means, 
the accumulation may be a disregulation of a normal 
homeostatic mechanism. 

Zusamme~/assung. In Zellen des Subcommissuralor- 
gans unbehandelter Wistar-Rat ten und in neurosekreto- 
rischen Zellen NaCl-belasteter Teichmolche wurden volu- 
min6se lErweiterungen der Perinucleayzisterne beobachtet, 
die beim Teichmolch zur Ausbildung grosser Vakuolen 
fiihren k6nnen. Perinuclearzisterne und Vakuolen ent- 
halten ein feingranul~ires, m~issig elektronendichtes Ma- 
terial (proteinreiches Sekret). Es wird eine intranucle~ire 
Synthese von Oligopeptiden oder Proteinen fiir m6glich 
gehalten. 
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