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Fig. 2. Changes in morphine effects in -various lipid fractions of 
rabbits plasma during chronic intoxication. IVfean values ~2 SE, 
p is given by Student's t-test. * p < 0.01. ** p < 0.05. 
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Press, New York and London 1970). 

t i ons  are  clear ly h ighe r  t h a n  in controls .  F ina l ly ,  in  
an ima l s  w i t h d r a w n  f rom m o r p h i n e  for severa l  days  or 
even  weeks, t he  F F A  c o n c e n t r a t i o n  r e m a i n s  e levated ,  as 
does t he  i m m e d i a t e  hypo l i pemic  effect  of t he  drug.  

I t  is di f f icul t  to  expla in  t he  effects on p l a s m a  l ipids  b y  
changes  in endocr ine  a c t i v i t y  even  t h o u g h  these  effects 
occur  s imu l t aneous ly  w i t h  changes  in h o r m o n a l  secret ion.  
The  in i t ia l  i n j ec t ion  of m o r p h i n e  elici ts  A C T H  secre t ion 
as well  as t h a t  of g lucagon  a. I t  is k n o w n  t h a t  these  2 
h o r m o n e s  mobi l ize  f a t t y  acids ; however ,  we h a v e  obse rved  
the  oppos i te  effect  on  FFA.  A single dose of m o r p h i n e  also 
causes  a secre t ion  of cor t icos teroids~ whose  i m m e d i a t e  
effects in  r a b b i t s  are to lower p l a s m a  l ipids  7. I t  is possible  
t h a t  u n d e r  these  cond i t ions  t he  p o s t m o r p h i n i c  hypol ipe-  
mia  resu l t s  f rom a hype r sec re t i on  of cor t icos terone.  
Never the les s  t h i s  e x p l a n a t i o n  is no t  ve ry  sa t i s fy ing  w h e n  
one considers  t he  case of chron ica l ly  t r e a t e d  an ima l s  in  
wh ich  m o r p h i n e  r e t a in s  i ts  depress ive  effect  on p l a s m a  
F F A  and  in w h i c h  t he  d rug  ac tua l l y  depresses  r a t h e r  t h a n  
increases  t he  secre t ion  of cor t i cos te rone  2. I n  chron ica l ly  
m o r p h i n i z e d  rabb i t s ,  t h e  F F A  level  in b lood  w i t h d r a w n  
24 h a f te r  a g iven  in jec t ion  is a b n o r m a l l y  high.  At  t he  
p r e sen t  t i m e  we h a v e  no  e x p l a n a t i o n s  for this .  

To conclude,  i t  is v e r y  di f f icul t  to  supp ly  a pu re ly  
endocr inologica l  e x p l a n a t i o n  for t h e  effects of m o r p h i n e  
on  b lood lipids. O the r  e x p e r i m e n t s  are necessa ry  to 
e luc ida te  t h e  ac t ions  of m o r p h i n e  as well  as t he  changes  
in ac t ion  d u r i n g  chronic  i n t o x i c a t i o n  and  wi thd rawa l .  

Rdsumd. Chez le Lap in ,  1 h aprgs une  in jec t ion  de 
m o r p h i n e  on no te  une  baisse du t a u x  des phosphol ip ides ,  
des t r ig lyc6r ides  et  des acides gras l ibres  (AGL) du  sang. 
An cours  du t r a i t e m e n t  ch ron ique  cet  effet  d6pressif  ne  
s 'obse rve  plus  q u ' a u  n i v e a u  des A G L  d o n t  le t a u x  est  
a n o r m a l e m e n t  61ev6 24 h apr6s  la derni6re  in jec t ion .  
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Effect of Long T e r m  Li th ium T r e a t m e n t  on Brain 

The  specif ici ty  of l i t h i u m  t h e r a p y  for  man ic -depress ive  
psychos is  is b y  now u n d i s p u t e d  1, ~; how eve r  t he  mech-  
a n i s m  of th i s  r e m a r k a b l e  effect  is st i l l  far  f rom a 
sa t i s f ac to ry  e x p l a n a t i o n  3, ~. In sp i r e  of the re  be ing  l i t t l e  or 
no effect  on  mos t  e nzym es  s tud ied  4, our  p rev ious  com- 
m u n i c a t i o n s  r epo r t ed  t he  a c t i v a t i o n  of succ ina te  de- 
hyd rogenase  5 and  t h e  i n h i b i t i o n  of acon i tase  6 in  t he  b ra ins  
of mice  t r e a t e d  w i t h  Li  2 CO~. These  resu l t s  led us to  s t u d y  
t he  effect  of Li+ on  b r a i n  fumara se  ( fumara te  hyd ra t a se ,  
E.C. 4.2.1.2 )ac t iv i ty .  

31aterial and methods. The e x p e r i m e n t s  were car r ied  
o u t  w i t h  male  Swiss mice  (mean  in i t i a l  body  we igh t  
20 g) m a i n t a i n e d  in a s t a n d a r d  ba l anced  d ie t  ad  l ib i tum.  
To t he  con t ro l  g roup  of mice, dis t i l led w a t e r  was given.  
The  o the r  group of an ima l s  received as d r i nk ing  w a t e r  a 
so lu t ion  c o n t a i n i n g  100 m g  Li 2 CO8/1. Af te r  a pe r iod  of 
132 days  of e x p e r i m e n t a t i o n ,  t he  mice were kil led b y  
cervical  d i s loca t ion  and  t he  b ra ins  r e m o v e d  qu ick ly  a n d  
s tored  a t  - -20~  un t i l  used. B r a i n  h o m o g e n a t e s  (10%) 
were p r e p a r e d  in ice-cold 0.1 M p h o s p h a t e  buffer ,  p H  7.4, 
and  t he  fumara se  a c t i v i t y  was d e t e r m i n e d  b y  a modif ica-  
t i on  of t he  s p e c t r o p h o t o m e t r i c  m e t h o d  of RACKER 7. 
The  f inal  vo lume  was 2.0 ml  inc lud ing  1.0 ml  of 0.1 M 

F u m a r a s e  Activity 

sod ium L-malate,  p H  7.4, 0.95 ml  of 0.1 M p h o s p h a t e  
buffer ,  p H  7.4, a n d  0. 05 ml  of b r a i n  h o m o g e n a t e  to  s t a r t  
t he  reac t ion .  I n c u b a t i o n  was car r ied  ou t  a t  37 ~ for 10 min  
a n d  t h e  r eac t ion  was s topped  b y  t he  a d d i t i o n  of 2.0 ml  
of 0.5 M HC104. A con t ro l  was  p r e p a r e d  for each  sample  
b y  t he  add i t i on  of HC104 a n d  h o m o g e n a t e  to  t he  buf fe red  
s u b s t r a t e  a t  t i m e  zero. S p e c t r o p h o t o m e t r i c  d e t e r m i n a -  
t ions  in  t he  s u p e r n a t a n t s  were m a d e  a t  240 n m  in a Shi- 
m a d z u  QV-50 s p e c t r o p h o t o m e t e r  equ ipped  w i t h  cells of 
10 m m  l igh t  pa th .  The  e n z y m a t i c  a c t i v i t y  follows a zero 
order  k ine t ics  and  i t  is p r o p o r t i o n a l  to  c o n c e n t r a t i o n s  of 
t he  h o m o g e n a t e  up  to  0.25 ml.  One  u n i t  of e n z y m a t i c  
ac t i v i t y  is e q u i v a l e n t  to  a change  in  opt ica l  dens i t y  of 
0,001 in 10 m i n  a t  37 ~ To ta l  p ro t e in s  is t h e  h o m o g e n a t e s  
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Effect of Li + on mouse brain fumarase activity 
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Treatment No. of mice Body weight (g) Fumarase (units]rag of protein) 

Li,aCO a 20 29.7 ~c 0.8 1547 -b 29 

Controls 20 28.8 =k 1.0 1414 • 53 

Each vaIue represents the mean ~= standard error of the mean. 

were de t e rmined  by  the  b iure t  mefl iod of GORNAL, 
]~3ARDAILWL and  DAVID s, using crys ta l l ine  bovine p lasma  
a lbumin  as s t anda rd  and the  specific ac t iv i ty  of fumarase  
was expressed  as un i t s /mg  of prote in .  

Results and discussion. The  mean  in takes  of wa te r  or 
LieCO~ solut ion t h r o u g h o u t  the  per iod of expe r imen t a t i o n  
were 6.3 and 6.4 ml /mouse /day ,  respect ively .  This  volume 
is equiva len t  to  21.5 mg  Li~COJkg body  weight /day ,  
which  is in the  range of the  dose used in manic-depress ive  
psychosis  ~. 

The final  weights  of mice and the  bra in  Iumarase  
specific ac t iv i ty  are shown in the  Table.  T r e a t m e n t  wi th  
Li2CO , does no t  influence the  weights  of the  animals  
(t = 0.703, P < 0.5). A s ignif icant  (t ~ 2.201, P < 0.05) 
increase of the  specific fumarase  ac t iv i ty  was observed in 
Li+ t r ea t ed  mice. Our expe r imen t s  to d e m o n s t r a t e  an in 
v i t ro  effect  of Li+ were negat ive.  Add i t ion  of Li2CO~ up to  
0.5 rag/0.05 ml of the  homogena te  and i n c u b a t i o n  
(37~ p H  7.4) for 15 min  before fumarase  de t e rmin a t i o n  
did no t  change the  enzyme ac t iv i ty .  

FORN and  VALD~CASAS 9 repor ted  the  in v i t ro  inh ib i t ion  
of ra t  and r abb i t  cerebra l  cor tex  adeny l  cyclase by  a 
wide range of Li+ concent ra t ions .  On the  o ther  hand ,  
t he  ac t iva t ion  of fumarase  by  Li+, as well as our  previous ly  
r epo r t ed  effects of th i s  ion on succinate  dehydrogenase  s 

(act ivat ion) and aconi tase  ~ (inhibition),  were  ob ta ined  
af ter  long t e rm admin is t ra t ion .  These da ta  suggest  t h a t  
the  effects of l i t h ium on those  3 enzymes  of the  Krebs  
cycle are  indirect .  The lack of knowledge of Li+ m e c h a n i s m  
of act ion precludes  the  exact  eva lua t ion  of t he  role of 
these  enzymes  in manic-depress ive  psychosis .  

Rdsumd. L'ac t iv i t6  sp6cifique de la fumarase  c6r6brale 
des souris t rai t6es p e n d a n t  132 jours  au l i th ium (Li2CO3) 
a 6% d6termin~e. On a observ6 une  ac t iva t ion  s ignif icat ive 
de l ' enzyme.  Cependant ,  cet  effet  n ' a  pas  6t6 cons ta t*  
iD vitro.  
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Effect of Carboxy-  or M e t h e m o g l o b i n e m i a  on Motor  Conduct ion Velocity 

There are several  references to  i m p a i r m e n t s  of peri- 
phera l  motor ic  nerve  func t ion  af ter  carbon monoxide  
(CO) in tox ica t ion :  CO poisoning m a y  produce  per iphera l  
n e u r o p a t h y l - l ~  in dependence  on CO par t i a l  pressure,  
the  ampl i tude  of ac t ion po ten t i a l  of isolated u,12 or 
d issected ~ nerves  decreased;  and CO produces  a re ta rda-  
t ion of t he  nerve conduc t ion  ~, ~3,14. To de te rmine  w h e t h e r  
the  affect ion on the  per iphera l  nerve  is a hypox ic  result  
only, we examined  the  mo to r  conduc t ion  veloci ty  of the  
N. ischiadicus af ter  acute  carboxy-  or me themoglob ine -  
mia. 

Methods. Male albino ra ts  (outbred stock,  abou t  200 g) 
in groups  of 8-15 animals  received s.c. in ject ions  of 0.5, 
0.8, 2.4, and 12 m m o l  CO/kg or i.p. in jec t ions  of 0.4, 
0.8 and  1.2 mmoI  sod ium n i t r i t e  (NaNO~)/kg. Blood 
samples  were t aken  af ter  30 rain f rom the  re t ro-orb i ta l  
plexus.  The ra ts  were anaes the t i zed  by  hexobarb i t a l  
(100 mg/kg  i.p.) and  the  mo to r  conduc t ion  veloci ty  of N. 
ischiadicus de t e rmined  according to the  m e t h o d  of 
GLATZEL et al. xS. R o o m  t e m p e r a t u r e  was 22~ The 
ca rboxyhemoglob in  (CO-Hb) level was  calculated f rom 
hemoglobin  and  CO level in blood. Hemoglob in  was 
de t e rmined  as cyanmethemoglob in .  CO in blood was 
ana lysed  according to  t he  m e t h o d  of WIENNSESLAND 16 as 
modif ied  by  us 1Lls. The me themog lob in  (Met-Hb) level 
in blood was assayed by  the  me thod  of PFORDTE xg- 
S tuden t ' s  t - test  was used for s ta t i s t ica l  comparisons .  
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