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inhib i tor  of (Na + + K+)-ATPase  and  act ive  ion t rans -  
port4~, ~5 inh ib i ted  to t he  same e x t e n t  ATPase  ac t iv i ty  
of b o t h  no rma l  and  m u t a n t  mice. The  effect  of hea t  
inac t iva t ion  b y  p re incuba t ion  at  50 ~ for 15-60 min  does 
no t  differ in groups examined .  

The  r a the r  smal l  decrease of the  (Na + + K+)-ATPase  
ac t iv i ty  in Quaking mouse  is no t  suff ic ient  enough  to  
allow a deta i led  compar i son  of t he  proper t ies  of the  en- 
zymes.  In  spi te  of this,  t he  proper t ies  of the  (Na+ + K+)- 
ATPase  seem to be unchanged ,  as shown b y  similar  p H  
op t imum,  similar h e a t  inac t iva t ion  pa t t e rn ,  inh ib i t ion  
b y  PCMB and fluoride of b o t h  control  and m u t a n t  mice 
enzyme,  as well as b y  the  resul ts  on K m  presen ted  in th is  
work.  Crossed incuba t ions  pe r fo rmed  wi th  normal  mouse  
plus J i m p y  (another  myel in-def ic ien t  mu tan t )  b ra in  
h o m o g e n a t e  gave no evidence  of ac t iva t ion  or inhib i t ion  
effects on ATPase  ac t i v i t y  (unpublished) .  Hence,  de-  
crease of tt{e (Na + + K+)-ATPase  ac t iv i ty  here o b s e r v e d  
is more  p robab ly  re la ted  to  t he  q u a n t i t y  of the  enzyme  
present .  

The m o s t  ev iden t  fea ture  of m u t a n t s  is t r e m o r  re- 
cognized a t  abou t  the  12th day  af ter  b i r th ,  the  exac t  
na tu re  of which  has  n o t  been  clarified. Prev ious  s tudies  
which  have  been  done  on bra in  adrenergic  t r a n s m i t t e r s  
c o n t e n t  ~6 and  t u rnove r  ~7 indica ted  an accelera ted dop-  
amine  metabol i sm.  

Imp a i r ed  t r a n s p o r t  of sod ium and  po ta s s ium in epi- 
leptic  b ra in  t issue was previous ly  d e m o n s t r a t e d  s. 
According  to  WOODBURY is, t he  sod ium p u m p  enzyme is 
involved in t he  act ion of an t iconvuls ive  drugs.  We 
repor t  a decrease of t he  (Na + + K+)-ATPase  ac t iv i ty  in 
some areas of b ra in  of Quaking  mouse  which  p resen t s  
seizures af ter  s l ight  s t imula t ion .  The inborn  error  of th is  
myel in  def ic iency in mice concerns  t he  synthes is  of t he  
myel in  cons t i tuen ts .  I t  seems diff icult  to  include d i rec t ly  
t he  def ic iency of t he  sodium p u m p  enzyme  in the  genet ic  
d e t e r m i n e d  inborn  error.  I t  seems r a the r  l ikely t h a t  t he  
reduc t ion  of (Na + + K +) ac t iva ted ,  ouaba in  sensi t ive 
ATPase  ac t iv i ty  in some areas of the  bra in  of m u t a n t  mice 
is a secondary  phenomenon ,  like the  changes  in adrenergic  
sys t em observed main ly  in older  mice ~7. The  mechan i sm 
under ly ing  the  i m p a i r m e n t  of (Na + + K+)-ATPase  
a c t i v i t y  is unde r  inves t iga t ion  19. 
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Summary. The acute  admin i s t r a t i on  of morphine ,  alcohol or dopamine  resul ts  in a p ronounced  suppress ion of t he  
convuls ions  p roduced  b y  alcohol in mice. The suppress ive  act ion of mo rp h i n e  on alcohol w i t h d r a w a l  in the  mouse  
a p p a r e n t l y  is no t  a p r o d u c t  of morph ine  in toxica t ion ,  b u t  r a the r  to  some o ther  specific in te rac t ion  be tween  alcohol 
and  morph ine  in t he  cent ra l  nervous  sys tem.  The conclusion suggest  t h a t  dopamine  m a y  p lay  a s igni f icant  role as a 
modu la to r  in convuls ions  p roduced  dur ing  alcohol wi thdrawal .  

I n  spi te  of p rev ious  research 8-s the re  is increasing 
evidence for a re la t ionsh ip  be tween  opia te  and  alcohol 
add ic t ion  ~-". There  are repor t s  of cross- tolerance be tw een  
morph ine  and  alcohol 10, b lockade  of e thano l  dependence  9 
and narcosis  ~1 in mice  and  there  are repor t s  of increased 
to lerance for m o r p h i n e  in mice 12 and  ir~ some h u m a n  
alcoholics t h a t  have  been  h a b i t u a t e d  to  alcohol ~3. There  
is ev idence  for a connec t ion  be tween  v o l u n t a r y  con- 
sumpt ion  of morph ine  and  alcohol s. I t  has  been  found 
t h a t  a h igh  % of opia te  addic ts  t h a t  have  g radua ted  
f rom drug free t he rapeu t i c  communi t i e s  become alcoholics 
five years  la ter  ~4 and  m a n y  opia te  addic ts  have  h a d  
earl ier  p rob lems  wi th  alcohol dr ink ing  and  of ten  t ake  
large a m o u n t s  of alcohol when  narcot ics  are no t  avail-  
able ~s, ~6. A s t ra in  of ra t s  bred  for h igh  opia te  consump-  

t i o n  was found  to  d r i n k  more  alcohol t h a n  a s t ra in  bred  
to  ingest  l i t t le  morphine~L C 57 B L  mice are known  to  
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Fig. 1. Effects of morphine (10 mg/kg i.p.) induced withdrawal 
convulsions in mice. All Ss were tested for the Iirst 5 h after the 
initiation of withdrawal in order to obtain non-drug treated control 
data. 
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Fig. 2. Time action curve for morphine (10 mg/kg i.p.) response on 
the ethanol-induced withdrawal technique and the analgesic techni- 
que. The graph illustrates that the inhibitory effect of morphine on 
ethanol withdrawal are independent of morphine-induced CNS 
activity asmeasured by its axlalgesic response. 

d r ink  large amo u n t s  of b o t h  alcohol and morph ine  ~s. 
SINCLAIR s has  shown a suppress ive  act ion of mo rp h i n e  on 
the  dr ink ing  of alcohol. 

The presen t  s tudies  were designed to eva lua t e  w h e t h e r  
morph ine  would  influence alcohol- induced w i thd rawa l  
convuls ions in mice. 

Swiss W eb s t e r  mice were m a d e  phys ica l ly  d e p e n d e n t  
on e thanol  by  the  GOLDSTEIN and PAL 19 inha la t ion  techni-  
que. Mice were placed in an a i r - t ight  ch amb e r  and  exposed 
to  e thanol  vapor  for 3 days  af ter  which  t ime  t h e y  were 
a b r u p t l y  w i t h d r a w n  and measured  for e thanol  dependence .  
Dependence  was def ined in t e rms  of r e su l t an t  convuls ion 
scores a-6. Dur ing  the  init ial  3 days  the  mice were r emo v ed  
once a day  for a 45 rain per iod to  p e rmi t  t he  col lect ion 
of blood samples  and  in ject ion of 68 mg/kg  of pyrazole  
to stabil ize blood e thanol  levels 2o. The mice were exposed 
to  a vapor  concen t ra t ion  of 2! mg/1 for these  3 days  and  
were t h e n  removed  f rom the  alcohol vapor  ch amb e r  24 h 
a f te r  the i r  last  dose of pyrazole.  The grading sys t em for 
assessing the  sever i ty  of t he  w i thd rawa l  reac t ion  has 
been  descr ibed b y  GOLDSTEIN and  PAL 19. 

The m e t h o d  of HALEY and  McCORMICK 21 was used for 
in t racerebra l  in jec t ions  (i.c.) of drugs in to  conscious mice. 
The l andmarks  used for locat ing the  site of inject ion were 
s t r ic t ly  adhered  to  and we no ted  the  same behaviora l  
effects:  quie tness  for 1 min  followed b y  no rma l  ac t iv i ty  
a f te r  s h a m  inject ions  and  art if icial  cerebra l  spinal  f luid 
(CSF). A 27 guage needle  was used in t he  inject ion proce- 
dure.  

Separa te  groups of mice were given one of the  following 
drug  t r e a t m e n t s :  1. Morphine  sulfate  10 mg/kg  (i.p.) 
a f ter  the  5th h pos t - e thano l  wi thdrawal .  Controls  were 
given saline according to t he  same regimen.  2. E t h a n o l  
a t  16 ~g (i.c.) af ter  the  5th h pos t -e thano l  wi thdrawal .  
Controls  were given cerebral  spinal  fluid (CSF) according 
to  the  same regimen.  3. Dopamine  (i.c.) a t  10 ~g af ter  t he  
1st h pos t -e thano l  wi thdrawal .  Blood alcohol was de ter -  
mined  by  a modi f ica t ion  of the  gas ch roma tograph ic  
procedure  of WALLACE and  DAHL 18. 

Dopamine  hydrochlor ide  and  e thanol  were dissolved 
in art if icial  cerebral  spinal  f luid and in jec ted  in t racere-  
bra l ly  (i.c.) a t  a vo lume of 10 ~121. The  formula  for t he  
art if icial  CSF is as follows: NaC1 8.98 g/l, KC1 0.25 g/l, 
CaCI~ 0.14 g/l, MgClz 0.11 g/l, N a H @ O  4 0.014 g/l, N a H P O  4 
0.066 g/l, urea 0.13 g/1 and  glucose 0.61 g/1. The p H  of t he  
solut ion was ad jus ted  to  7.0 wi th  0.1 N NaOH.  The dose 
of dopamine  and morph ine  was calcula ted as t he  base  
r a the r  t t lan the  sal t  form 22. 

Figure 1 shows t h a t  morph ine  a t  a dose of 10 mg/kg  
(i.p.) s ignif icant ly  depressed  (p < 0.05) the  w i thd rawa l  
convulsion scores of mice undergoing  w i thd rawa l  f rom 
alcohol vapor  exposure.  Saline contro l  scores were h igher  
by  500% t h a n  those  of the  morph ine  t r ea t ed  mice a t  
peak  difference (Figure 1). The mean  convuls ion score 
was 1.11 whereas  for mo rp h i n e  i t  was  0.43 showing m a r k e d  
suppress ion  of e thano l  w i thd rawa l  convu l s ions  in mice. 
The dura t ion  of ac t ion of th is  effect  for mo rp h i n e  was a t  
least  15 h. 

I s  th is  suppress ion by  morph ine  due to  its s h o r t - t e r m  
cent ra l  depressan t  effects  or to some o the r  co mmo n  
specific in te rac t ion  be tween  alcohol and morph ine  in t he  

18 I~. }~RIKSSON and K. KIIANMA, Annls Med. exp. Biol. Fenn. 49, 73 
(1972). 

z9 D. B. GOLDSTm~ and N. PAL, Science 772, 288 (1971). 
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23, 255 (1969). 
sl B. K. KOE and S. S. TENEN, Biochem. Pharmac. 24, 723 (1975). 
~ T. J. HALEY and W. G. lVfcCoR~.IXCX, B. J. Pharmac. 72, 12 (1957). 
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Fig. 3. Effects of ethanol (16 [xg i.c.) on ethanol withdrawal response 
in mice. The drug was injected 5 h after the initiation of withdrawal. 
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Fig. 4. Effects of dopamine (10 big Lc.) on ethanol- induced with- 
drawal symptomatology in mice. According to the ratio the results 
are expressed as inhibitory effect ot dopamine on ethanol withdrawal. 
The drug was injected at the 1st h post-alcohol withdrawal. 

ne rvous  s y s t e m  (CNS)?  E x p e r i m e n t s  were des igned to  
see if m o r p h i n e  a t  10 m g / k g  would  p roduce  ana lges ia  as a 
measu re  of i ts  c en t r a l  effects  for a per iod  sho r t e r  t h a n  
1 5 h .  

The  m e t h o d  of I~AFFNER 28, aS modif ied  b y  BIANCHI 
and  FRANCESCHINI 2~ was employed  to  d e t e r m i n e  t he  
d u r a t i o n  of acu te  pha rmaco log ic  effects of morph ine .  I n  
th i s  procedure ,  a n  a r t e r y  clip w i t h  t he  b r a n c h e s  enclosed 
in a t h i n  r u b b e r  tube ,  is appl ied  to  t he  roo t  of t he  ta i l  
of a mouse  for  30 sec; t he  a n i m a l  m a k e s  c o n t i n u o u s  
a t t e m p t s  to  r e m o v e  t he  nox ious  s t imulus  b y  b i t i n g  t he  
clip. I n  th i s  expe r imen t ,  t he re  were 2 groups  of 10 mice  
each. The  mice were in jec ted  i.p. w i t h  e i the r  10 m g / k g  
m o r p h i n e  sul fa te  or a n  e q u i v a l e n t  vo lume  of physio logica l  
sal ine a n d  a f t e r  30 m i n  t h e  a r t e r y  clip is appl ied  for 30 
s ec .  

M o r p h i n e  a t  10 m g / k g  a d m i n i s t e r e d  to na ive  mice 
p roduced  a 69% i n h i b i t i o n  of t he  b i t i n g  response  w h e n  
c o m p a r e d  to  a sal ine con t ro l  in t he  f i rs t  30 m i n  a f t e r  
d rug  a d m i n i s t r a t i o n .  Af te r  t he  4 th  h, t h i s  analgesic  
response  comple t e ly  d imin ished .  The  analgesic  response  
was s ign i f ican t  on ly  up  to the  3rd h a f t e r  t he  s t a r t  of t he  
e x p e r i m e n t  (Figure  2). 

Th i s  e x p e r i m e n t  would  sugges t  t h a t  t he  suppress ion  
obse rved  on  e t h a n o l  w i t h d r a w a l  convu l s ion  response  
las ts  m u c h  longer  t h a n  m o r p h i n e ' s  s h o r t - t e r m  analgesic  
effects. Morph ine  suppressed  e thano l - i nduced  w i t h d r a w a l  
convu l s ions  b y  83% a t  t h e  1st h fol lowing i ts  in j ec t ion  
a n d  15 h l a t e r  t h e  suppress ion  is sti l l  a t  t he  83% level 
c o m p a r e d  to  i ts  sal ine con t ro l  (Figure 2). 

A d m i n i s t r a t i o n  of e t h a n o l  in to  t h e  b r a i n  of mice unde r -  
going wi thd rawa l ,  s ign i f i can t ly  i n h i b i t e d  (p < 0.005) t he  
convu l s ion  response  induced  b y  a b r u p t  r e m o v a l  of e thanol .  
W i t h  e t h a n o l  t he  scores were lower (367%) t h a n  those  of 
i t s  pa i red  CSF  con t ro l  a t  peak  difference.  The  m e a n  
convu l s ion  scores for C S F  was 1.60 -9 0.09 whereas  for 
e t h a n o l  i t  was 0.77 -9 0.06 (p < 0.005) showing  m a r k e d  
i n h i b i t i o n  of e t h a n o l  d e p e n d e n c e  in mice  (Figure 3). 

The  suppress ive  ac t ion  of m o r p h i n e  on  e thano l - induced  
w i t h d r a w a l  in mice does no t  a p p e a r  to  be due  to  m o r p h i n e  
i n t o x i c a t i o n  b u t  due to  some o the r  c o m m o n  specific 
i n t e r ac t i on  b e t w e e n  alcohol  a n d  m o r p h i n e  in t h e  CNS. 
O t h e r  t h a n  t he  work  b y  R o s s  et  al. 7,1~ showing  a 
c o m m o n  dep le t ion  of regional  b r a i n  calcium, the  on ly  
c o m m o n  effect  obse rved  for m o r p h i n e  and  e t h a n o l  
involves  b r a i n  dopamine .  Acu te  a d m i n i s t r a t i o n  of mor-  
p h i n e  was found  to  cause  an  acce le ra ted  dep le t ion  of 
b r a i n  d o p a m i n e  a f t e r  c a t echo l amine  syn thes i s  inh ib i t ion ,  
wh ich  was i n t e r p r e t e d  as an  increased  a c t i v i t y  w i t h i n  
t h e  a scend ing  d o p a m i n e  f rom neu rons  ~6. SEEMAN a n d  
LE~ ~7 h a v e  s h o w n  t h a t  e t h a n o l  can  induce  a release of 
d o p a m i n e  f rom neurons  v ia  a c a l c ium-p ropaga t ed  coupl ing  
m e c h a n i s m  be tween  t he  impulse  a n d  neurosec re t ion  of 
dopamine .  O t h e r  research  in our  l abora to r i e s  show t h a t  
haloper idol ,  a c en t r a l  d o p a m i n e  recep to r  b locker  2s, 
s ign i f i can t ly  in tens i f ies  e thano l - induced  w i t h d r a w a l  con-  
vuls ions  in mice. 

These  f indings  suggests  t h a t  m o r p h i n e  and  e thano l -  
i nduced  i n h i b i t i o n  of e t h a n o l  w i t h d r a w a l  convuls ions  
m a y  be  due  to release or  increased  d o p a m i n e  a c t i v i t y  in  
t he  CNS fol lowing t h e  a d m i n i s t r a t i o n  of these  agents .  

23 F. HAFFNER, Dt. Med. Wschr. 55, 731 (1929). 
24 C. BixtccHi and J. FRANCESCHINI, J .  Pharmac. 9, 280 (1954). 
25 H. C. CARDE•AS and D. H. Ross, J. Neurochem. 2d, 487 (1975). 
2 6  L.-M. GUHNE, J. JoNsso~r and K. FuxE, Eur. Pharmac. 5, 338 

(1969). 
27 p. SEEMAN and T. LE~, J. Pharmac. exp. Ther. 790, 131 (1974). 
2 s  N.-E. ARDEN, S. G. BUTCHER, H. CORRODI, H. FuxE and U. 

UNGERSTADT, Eur. Pharmac. 77, 303 (1970). 
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F igure  4 i l lus t ra tes  t h e  i n h i b i t o r y  (p < 0.01) effect  of 
d o p a m i n e  in. t e r m s  of a r a t i o  of 

D -- L d o p a m i n e  convu l s ion  -- C S F  convu l s ion  

D d o p a m i n e  convu l s ion  

Accord ing  to  t h i s  ra t io ,  t h e  i n t r a c e r e b r a l  in j ec t ion  of 
dopami l le  resu l ted  in a 157 % inh ib i t i on  of t he  w i t h d r a w a l  
response  a t  p e a k  difference.  T he  d u r a t i o n  of ac t ion  was 
a t  leas t  8 h,  a f ind ing  s imi lar ly  obse rved  for m o r p h i n e  
and  alcohol.  

Acu te  a d m i n i s t r a t i o n  of m o r p h i n e  resu l ted  in a m a r k e d  
inh ib i t i on  of e thano l - induced  w i t h d r a w a l  convuls ions  in 
mice. I t  is sugges ted  on  t h e  b a s i s  of these  in v ivo  exper i -  
m e n t s  t h a t  d o p a m i n e  m a y  be  a n  i m p o r t a n t  l ink  b e t w e e n  
m o r p h i n e  and  e t h a n o l  act ions .  I n  v i t ro  e t h a n o l  p r o m o t e s  
t he  f o r m a t i o n  of t e t r a h y d r o p a p a v e r o l i n e  (THP) ,  con- 
juga te  of d o p a m i n e  w i t h  d i h y d r o x y p h e n y l a c e t a l d e h y d e ,  
w h i c h  is t he  requis i te  i n t e r m e d i a t e  in  m o r p h i n e  b iosyn-  
thes is  in  t h e  o p i u m  p o p p y  Papaver somni/erum 2s. 
E v i d e n c e  suggests  t h a t  d o p a m i n e  der ived  a lkaloids  are 
fo rmed  a f t e r  t he  inges t ion  of e t h a n o l  ~9 and  m a y  c o n t r i b u t e  
to  i t s  add ic t ion  l i ab i l i ty  3~ a n d  for n e u r o p h a r m a c o l o g i c a l  
ac t ions  ~1. O t h e r  research  shows~, 2. t h a t  morph ine ,  
e t hano l  a n d  t h e  d o p a m i n e  c o n j u g a t e  of a c e t a l d e h y d e  
(salsolinol) deple te  regional  b r a i n  calc ium.  Th i s  effect  is 
se lec t ively  an t agon i zed  b y  t h e  stereo-specif ic  na r co t i c  
ali~agoinst,  Naloxone .  Na loxone  i nh ib i t s  e t hano l - i nduced  

w i t h d r a w a l  r eac t ions  9 and  also b locks  t he  d o p a m i n e -  
der ived  a lkaloid  i n d u c t i o n  of seizure a c t i v i t y  in  mice% 
M o r p h i n e  abs t i nence  resu l t s  in  d imin i shed  dopamine rg i c  
a c t i v i t y  wh ich  is reversed  to  n o r m a l  fol lowing Na loxone  
a d m i n i s t r a t i o n  25. 

Morph ine - i nduced  suppress ion  of e t h a n o l  w i t h d r a w a l  
convuls ions  pers is ts  for a longer  per iod  of t i m e  t h a n  i ts  
d u r a t i o n  of ana lges ia ;  t h u s  sugges t ing  t h a t  t h e  i n h i b i t o r y  
effect  of m o r p h i n e  is n o t  due to  i ts  i n t o x i c a t i o n  b u t  r a t h e r  
to  some o t h e r  specific i n t e r a c t i o n  b e t w e e n  e t h a n o l  a n d  
m o r p h i n e  a2. 

I t  is poss ible  t h a t  d o p a m i n e  m a y  p l a y  a s ign i f ican t  
role as a m o d u l a t o r  in  t h e  w i t h d r a w a l  convu l s ions  i n d u c e d  
b y  e t h a n o l  and  m a y  even  a c c o u n t  for  m o r p h i n e  suppress ion  
of t h i s  convu l s ion  response.  O t h e r  b iochemica l ly  d i rec ted  
research  m a y  e v e n t u a l l y  de l inea te  t h i s  i n t e r ac t i on  be-  
tween  m o r p h i n e  a n d  e t h a n o l  a n d  p rov ide  a f u r t h e r  r a t io -  
na le  for  i ts  t r e a t m e n t  of w i t h d r a w a l  s y m p t o m a t o l o g y .  
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Summary. S e r u m  ce ru lop lasmin  oxidase  ac t i v i t y  did  n o t  change  in mice t r e a t e d  ora l ly  for 120 days  w i t h  Li2CO ~ 
(0.58 m E q / k g / d a y ) .  Af te r  a single i.p. i n j ec t ion  of LiC1 (20 mEq /kg ) ,  a s ign i f ican t  a c t i v a t i o n  of ce ru lop la smin  was  
observed .  

I t  is wetl  e s tab l i shed  t h a t  l i t h i u m  c a r b o n a t e  is a p rom-  
i n e n t  t h e r a p e u t i c  a g e n t  aga ins t  man ic -depress ive  psy-  
chosis 2, 3, b u t  t he  m e c h a n i s m  of l i t h i u m  effects  is st i l l  a n  
open  quest ion~,  5. Accord ing  to our  b ib l iograph ic  search  
repor t s  on  t h e  effect  of Li+ on ce ru lop lasmin  are lacking.  
Since t h i s  p l a s m a  oxidase  m a y  be  invo lved  in some forms  
of m e n t a l  disease 6 a n d  in t he  m e c h a n i s m  of ac t ion  of 
c en t r a l l y  ac t ive  drugs  ~, t h e  p r e s en t  s t u d y  was c o n d u c t e d  
in a n  a t t e m p t  to  exam i ne  t h e  possible  inf luence  of Li  + on  
ce ru lop lasmin  ac t iv i ty .  

Material and methods. Male Swiss mice (mean  b o d y  
w e i g h t  29 g) m a i n t a i n e d  on  a s t a n d a r d  b a l a n c e d  d ie t  ad  
l i b i t u m  were  used. I n  long t e r m  e x p e r i m e n t s  mice  re- 
ce ived as d r ink ing  w a t e r  a so lu t ion  c o n t a i n i n g  100 m g  of 
Li2CO3/I. To t h e  con t ro l  g roup  dist i l led w a t e r  was  given.  
Af te r  120 days  of t r e a t m e n t  t he  mice  were ki l led b y  
decap i t a t ion ,  b lood samples  were col lected and  t h e  sera  
sepa ra t ed  a n d  s to red  a t  - - 20~  T he  m a x i m u m  s torage  
t i m e  was  24 h. Ceru lop lasmin  oxidase  a c t i v i t y  was de-  
t e r m i n e d  b y  t he  m e t h o d  of RAVIN s a n d  va lues  expressed 
in rag/100 m l  of serum.  I n  e x p e r i m e n t s  w i t h  LiC1 or 
NaC1, a M so lu t ion  was  a d m i n i s t e r e d  i .p.  a t  t h e  dose of 
20 m E q  of Li+ or Na+/kg  a n d  b lood samples  were t a k e n  
b y  d e c a p i t a t i o n  2 h a f t e r  t h e  in ject ions .  T he  sera  were 
separa ted ,  s tored  a n d  ce ru lop la smin  d e t e r m i n e d  as above .  
The  s ignif icance of t h e  differences were e v a l u a t e d  b y  t he  
S t u d e n t  t - tes t  t 

Results and discussion. The  m e a n  da i ly  i n t akes  of w a t e r  
or Li2CO a so lu t ion  t h r o u g h o u t  t h e  per iod  of e x p e r i m e n t a -  
t i on  were 6.3 a n d  6.4 ml /mouse ,  respect ive ly .  This  dose 
cor responds  to 0.58 m E q  l i t h i u m / k g  b o d y  we igh t /day .  

F r o m  t h e  resu l t s  p r e sen t ed  in t he  Table ,  i t  is c lear  t h a t  
l o n g - t e r m  a d m i n i s t r a t i o n  of Li~COa does n o t  change  t h e  
levels of ceru loplasmin ,  s ince t h e  dif ference b e t w e e n  Li+ 
t r e a t e d  a n d  con t ro l  mice  is n o t  s ign i f ican t  (t=1.565, p < 
0.2). The  dose of 20 m E q / k g  NaC1 does n o t  h a v e  a n y  
inf luence  on  ceru loplasmin ,  s ince t h e  d i f fe rence  b e t w e e n  
these  mice a n d  t h e  n o r m a l  cont ro l s  (Table) is n o t  signif-  
i c a n t  ( t=0.559,  p > 0.5). I n  c o n t r a s t  to  t he se  f indings ,  
t h e  g roup  of mice  t r e a t e d  i.p. w i t h  LiC1 p r e s e n t e d  a 
ce ru lop lasmin  a c t i v i t y  h i g h e r  t h a n  t he  NaCl - in jec ted  

i R. R. A. is working with a research grant from the Conselho 
Nacional de Pesquisas (National Research Council of Brasil). 
IV[. SCHOU, Pharmac. Rev. 9, 17 (1957). 
P. C. BAASTEUP and iV[. SCHOU, Archs. gen. Psychiat. 76, 162 
(1967). 
S. GERSHON, A. Rev. ivied. 23, 439 (1972). 

5 D. SAMUEL and Z. GOTTESFELD, Endeavour 32, 122 (1973). 
s S. Puzv~sI<i and A. KALINOWSKI, Nature, Lond. 272, 399 (1966). 

B. C. BA•RASS and D. t3. COIJLT, Biochem. Pharmac. 21, 677 
(1972). 

8 H. A. RAVIN, J. Lab. elin. Med. 58, 161 (1961). 
G. W. SNEI~COR, Statistiea~ Methods (Iowa State College Press, 
Ames, Iowa 1962). 


