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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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Results and discussion. The a l te ra t ion  of the  m o t o r  
conduc t ion  veloci ty  depends  on the  i m p a i r m e n t  of 
hemoglobin  funct ion.  Increas ing  carboxy-  or me th emo -  
globinemia to abou t  20% produces  a d is t inc t  decrease, 
then  to abou t  50% only ins ignif icant  changes  and final a 
fa r ther  decrease of the  mo to r  conduc t ion  veloci ty  (Figure). 
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Motor conduction velocity of the N. ischiadicus of rats following 
single injections of 0.5, 0.8, 2.4 and 12 mmol CO/kg (s.c.) or 0.4, 0.8 
and 1.2 mmol NaNO~/kg (i.p.). 

But  the  ex t en t  of t he  r e t a rda t i on  of nerve  conduc t ion  in 
hypox ic  condi t ions  of the  same degree is abou t  twice as 
h igh following CO t h a n  NaNO 2 in toxica t ion .  This  means  
t h a t  CO produced  an addi t iona l  effect  on per iphera l  
nerve  func t ion  beside the  hypoxic  response induced by  
blockade of hemoglobin .  A s ignif icant  (p < 0.001) 
decrease of m o t o r  conduc t ion  ve loc i ty  was  observed al- 
ready  if a mean  ca rboxyhemoglob inemia  of 18.6% CO-Hb 
or in par t icu lar  case of 13% CO-Hb was de te rmined .  I t  
seems t h a t  t he  mo to r  conduc t ion  veloci ty  is a sensi t ive 
indica tor  for t es t ing  per iphera l  nerve  af ter  CO intoxica-  
t ion.  

Zusammen/assung. St6rung der  Sauers to f f t ranspor t -  
funk t ion  des H~moglobins  d u t c h  Carboxy-  oder  Meth/i- 
moglobin~tmie v e r m i n d e r t  die motor i sche  Lei tungsge-  
schwindigkei t  am N. ischiadicus der  Ra t t e .  Das Ausmass  
der  Ver l angsamung  der  Nerven le i tung  ist nach  gleich- 
grosser Blockade des Hh~moglobins un te r  Koh lenmonox-  
ideinfluss annh~hernd doppe l t  so gross wie un te r  Na t r ium-  
ni tr i te influss ,  
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E t h y l - m - A m i n o b e n z o a t e  (MS-222)  Anaes thes ia  in 

E t h y l - m - a m i n o b e n z o a t e  (metacain,  MS-222) is a m u c h  
used anaes the t ic  for cold b looded an imalsL Al though  i ts  
mechan i sm of act ion is unknown,  one l ikely possibi l i ty  is 
t h a t  i t  inhibi ts  t r a n s m i t t e r  release 2, and a reciprocal  
an t agon i sm be tween  e thy l -m-aminobenzoa t e  and seroto-  
nin in several  i nve r t eb ra t e  species has been  observed 3. 
R e c e n t l y  it has  been  repor ted  4 t h a t  the  ra te  of anaes thes ia  
of the  Esh  Mollensia spec. by var ious  doses of MS-222 
decreased m arked ly  if 20-40% D20 was subs t i t u t ed  for 
wa te r  in the  aquar ium,  and the  resul ts  were a t t r i bu t ed  to  
the  membrane- s t ab i l i z ing  proper t ies  of D20. 

This  i n t e rp re t a t i on  is a t  var iance  wi th  cur ren t  theories  
of anaes thes ia  s,s, and  we have  therefore  examined  the  
effect  of D~O on anaes thes ia  in aquat ic  amphibia .  The 

Table I. Effect of D20 on ethyl-m-aminobenzoate (MS 222) an- 
aesthesia in the adult newt (Triturus cristatus) 

Anaesthesia Activity Escapes 
time (see) 

H~O -- 7.2 ./15.0 6.3 ./15.0 
H20+MS222 747./ 98 18.3-/ 5.8 �9 56.3=t=38.7 ~ 
25% D20 + MS 222 718 7k 103 20.3./ 7.0 ~ 43.5 ./20.7 ~ 

9 adult Triturus cristatus (6.2-9.4 g), raised in constant light and kept 
in Rehovot tapwater (RST) for 24 h before use. Activity and escape 
behaviour were determined during 5 rain after transfer to a control 
tank of RST and during the first 5 min after subsequent transfer to 
freshly prepared solutions of MS 222 (133.3 mg]l). Each animal 
was tested twice in each experimental solution and the average time 
for anaesthesia in each condition was used to compute the group 
means expressed as mean =J: S.D. ~ Indicates a significant difference 
from control, p < 0.05. 

the N e w t  - Effect of D20,  pH and T i m e  of Day 

urodeles,  newts  and  sa lamanders ,  are par t icu lar ly  sui table 
for s tudies  of th is  na tu re  since m e t a m o r p h i c  changes  
pe rmi t  the  examina t i on  of b o t h  wa te r - and  a i r -brea th ing  
forms. Fur the r ,  the  use of an aqua t ic  an imal  and a water-  
soluble anaes the t ic  such as MS 222 p e rmi t  the  control  of 
cri t ical  factors  involved in t he  s t ruc tu re  of water,  which 
has  been  impl ica ted  in a n a e s t h e s i a h , t  

Materials. E t h y - m - a m i n o b e n z o a t e  (MS 222) was  ob- 
t a ined  f rom Sandoz,  Ltd .  Basle, Switzer land.  D~O was 
ob ta ined  f rom the  I so tope  Separa t ion  p l an t  of the  Weiz- 
m a n n  I n s t i t u t e  (as a by -p roduc t  of oxygen isotope 
separat ion) .  The p ro t i u m con ten t  of th is  heavy  wa te r  was 
de t e rmined  by  nuclear  magne t ic  resonance and the  deute-  
r ium con ten t  ob ta ined  by  difference.  The deu te r ium 
con ten t  ranged f rom 4 0 % - 9 7 %  and was  d i lu ted  as des- 
cribed below. 

Animals. Adul t  newts  (Triturus cristatus) were pre- 
viously  ma in t a ined  in a t empera tu re -con t ro l l ed  room 
(22 • 2 ~ under  cons t an t  l ight  w i th  cont inuous  aera t ion 
for a t  least  6 m o n t h s  pr ior  to t he  exper iment .  Larvae  of 
the  newt  Pleurodeles waltl were raised in the  l abora to ry  
f rom eggs under  the  above condi t ions  and were 80-100 
days  old when  used. The par thenogen ic  f ish _Poecillia 
formosa were ob ta ined  f rom Gossington Tropical  Fisheries,  
Box 208, Delray Beach,  Florida,  and were ma in ta ined  tor 
a t  least  12 m o n t h s  in t he  same t empera tu re -con t ro l l ed  
room w i t h  cont inuous  aera t ion  and  co n s t an t  light, 
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