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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  
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Treatment Route of 
administration 

Dose 
(mEq/kg) 

Period No. of mice Ceruloplasmin 
(mg/100 ml of serum) 

Li2CO s os 
Controls (H~O) os 
LiC1 i.p. 
NaC1 i.p. 

0.58/day 

20 
20 

120 days 20 12.1 q- 0.4 
120 days 20 13.5 ~ 0.8 

2 h 10 19.5 d: 1.6 
2 h 8 14.0 J: 0.4 

Each value of ceruloplasmin represents the mean -k SElVf. 

group, and  th is  difference was  found  to  be s ta t i s t ica l ly  
s ignif icant  (t= 3.333, p < 0.01). The same resul t  was  ob- 
t a ined  compar ing  LiCl - t rea ted  mice wi th  no rma l  cont ro l  
animals  (t=3.353, p < 0.01). 

I t  is in te res t ing  to  recall  t h a t  the  dose of Li~CO a used 
in t he  long- t e rm e x p e r i m e n t  is in t he  range of t h a t  em-  
p loyed  in manic-depress ive  psychosis  8. In  our  previous  
repor t s  w i t h  th is  schedule  of Li2CO s admin is t ra t ion ,  we 
ob t a ined  inhib i t ion  of aconi tase  1~ and  ac t iva t ion  of 
succinate  dehydrogenase  ~ and  fumarase  ~2 in cerebral  
t issues of mice. The p a t t e r n s  of oral  and i.p. absorp t ion  

of Li2CO a and  LiC1 are similar  la, reaching measurab le  
p lasma  levels rap id ly  and  wi th  a slow m o v e m e n t  of Li+ 
into t he  brain.  The resul ts  of the  p resen t  s t u d y  indicate  
t h a t  t he  ac t iva t ion  of eeruloplasmin by  Li+ is p robab ly  a 
func t ion  of t he  concen t ra t ion  achieved by  the  ion in blood. 
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Effect of Colchicine on P o l y m e r i z a t i o n  of Tubul in  f r o m  Rats ,  Mice,  H a m s t e r s  and G u i n e a - P i g s  1 
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Summary. Colchicine- inhibi t ion of po lymer iza t ion  of tubu l in  f rom rats ,  mice, golden h a m s t e r s  and  guinea-pigs was  
s tudied  to  de te rmine  if species differences in tubu l in  sens i t iv i ty  to  colchicine m i g h t  paral lel  species var ia t ion  in col- 
chicine toxic i ty .  I t  was found  t h a t  po lymer iza t ion  of tubu l in  is near ly  equal ly  sensi t ive  to  colchicine ill all four  species. 

I t  is well known  t h a t  the  golden h a m s t e r  (Mesocricetus 
auratus) is h igh ly  res i s t an t  to  t he  toxic  effects  of the  
alkaloid eolchicine as compa red  to  o the r  species of ro- 
den t s  2. A m o n g  the  hypo theses  sugges ted  for th is  pheno-  
m e n o n  has  been  the  poss ibi l i ty  of a unique  or d i f ferent  
metabol ic  or exc re to ry  p a t h w a y  for colchicine in the  
hamste r ,  b u t  th is  now seems unl ikely in view of r ecen t  
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Fig. 1. Development of viscosity in hamster brain extracts with time 
and the effect of eolehicine. Control (�9 colehieine, 2.2 • 10 -v M 
(0) ; colchicine, 6.6 • 10 -7 M (G) ; eolehicine, 2.15 • 10 -5 M(A). 

inves t iga t ions  S, 4. 1VIIDGELEY e t  al. 5 have  d e m o n s t r a t e d  
t h a t  the  h a m s t e r  has  a cellular res is tance  to  colchieine as 
revealed  by  the  100-fold h igher  dose of colchicine requi red  
to inh ib i t  mitosis  ill h a m s t e r  t issues. Since i t  is general ly  
felt  t h a t  colchicine 's  toxic  effects  are a resul t  of in te rac t ion  
of colchicine wi th  micro tubule  p ro te in  (tubulin) and  
b r e a k d o w n  of micro tubules  in var ious  tissues, i t  is of 
in te res t  to  ask if h a m s t e r  tubul in  po lymer iza t ion  is more  
r e s i s t an t  to  b lockade  b y  colchicine t h a n  po lymer iza t ion  
of tubu l in  f rom species more  susceptable  to  colchicine. 
In  order  to  make  th is  compar i son  we have  de t e rmined  
the  abi l i ty  of colchicine to  inh ib i t  po lymer iza t ion  of 
tubu l in  f rom rats ,  mice, hamste rs ,  and guinea-pigs.  

Po lymer iza t ion  of tubu l in  was measured  in h igh  speed 
s u p e r n a t a n t  f rac t ions  of b ra in  homogena t e s  f rom the  
var ious  animals.  Animals  were killed b y  cervical  disloca- 
t ion.  The bra ins  were r emo v ed  and  homogenized  in a 
cold glass homogenizer  w i th  1.5 volumes  (ml) of ice cold 
P E G  buffer  (100 m M  P I P E S ,  1 m M  E G T A  and  2.5 m M  
GTP;  p H  6.94). The homogena t e  was cent r i fuged at  
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