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Results and discussion. The Table shows t h a t  metabol ic  
proper t ies  of myocard ia l  t issue were no t  modif ied a t  the  
l a n t h a n u m  concen t ra t ions  tes ted .  Therefore,  in all suc- 
cessive expe r imen t s  using spon taneous ly  bea t ing  atria,  
the  h ighes t  concen t ra t ion  of l a n t h a n u m  (50 ~.M) has been 
used. In  these  exper imen ta l  condit ions,  l a n t h a n u m  causes 
a s ignif icant  decrease in peak  tens ion : the  effect  is a l ready  
ev iden t  af ter  5 min, reaches the  m a x i m u m  (about  30% 
diminut ion)  af ter  30 min, and remains  prac t ica l ly  con- 
s t a n t  t he rea f t e r  (Figure 1). Since l a n t h a n u m  does no t  
modi fy  metabol ic  proper t ies  of cardiac muscle,  i t  can be 
excluded t h a t  the  deve lopmen t  of the  h y p o d y n a m i c  s ta te  
was due to  a lack of el~ergy. 

Effect of different concentrations of lanthaimm on the oxygen con- 
sumption in guinea-pig heart muscle 

Treatment Concen- ()~ consumption �9 P 
tration ([zl/min/g tissue) 

(12) - 2 . 2 9  • 0.06 - 
L a n t h a n u m  (12) 5 2.39 z{_ 0.04 n . s .  
L a n t h a n u m  (12) 50 2.28 =[ 0.05 z~. s. 

Mean ~ SE.  
N u m b e r  of d e t e r m i n a t i o n s  is g i v e n  in b r a c k e t s .  

8 H. I(6RNICH and H. LI~TLLMANN, Arztl. l:orsch. 24, 144 (1970). 

The inves t iga t ion  of calcium d is t r ibu t ion  in isolated 
at r ia  af ter  each incuba t ion  per iod has  shown t h a t  no 
differences exis t  be tween  control  and l a n t h a n u m - t r e a t e d  
p repara t ions  (Figure 2). The mean  to ta l  Ca co n t en t  of 
control  a t r ia  was 6.69 • 0.30 7/100 mg fresh t issue and  
6.59 • 0.18 in a t r ia  exposed to l an thanum.  These resul ts  
d e m o n s t r a t e  t h a t  l a n t h a n u m  does no t  produce  any  modi-  
f icat ion of to ta l  t issue calcium con ten t ;  therefore ,  it  can 
be concluded t h a t  changes  in Ca con ten t  are no t  respon-  
sible for the  decline in peak  tension.  Figure 2 also depicts. 
the  ~sCa exchange  curves.  As shown in this  graph,  the  size 
of to ta l  exchangeable  f rac t ion was no t  s ignif icant ly  dif- 
fe rent  in col~trols and  l a n t h a n u m - t r e a t e d  a t r ia  (69.9 • 
4.1 and  66.6 -4- 1.9 respectively) .  On the  cont rary ,  a 
considerable  difference was found in the  ra te  of exchange  
be tween  control  and  t r ea ted  atria.  In  fact, in the  former  
group equi l ibr ium was a t t a ined  af ter  30 to  45 min,  where-  
as in l a n t h a n u m - t r e a t e d  a t r ia  calcium exchanges  pro-  
ceeded cons iderably  slower, reaching equi l ibr ium in abou t  
60 mill. 

For  each of the  curves  ob ta ined  it was possible, ac- 
cording to CARRIER et  al. 5, to d is t inguish 2 componen t s :  
an early phase  of fas t  exchanging  processes, and a second 
phase  of slowly exchanging  processes.  The fast  phase  of 
the  calcium exchanging  curve is considered to represen t  
calcium located in m e m b r a n e o u s  s t ruc tures  facing the  
extracel lular  space 5, whereas  the  slowly exchanging  phase  
p ro b ab l y  represen ts  intracel lular  m e m b r a n e - b o u n d  cal- 
cium 8. L a n t h a n u m  signif icant ly  decreases the  ra te  of the  
former  phase,  whereas  the  second one seems no t  to be 
affected.  Therefore,  it  can be concluded t h a t  l a n t h a n u m  
inhibi ts  t r a n s m e m b r a n e  calcium m o v e m e n t s  and seems 
no t  to affect  the  in t racel lular  calcium c o m p a r t m e n t .  

This inves t iga t ion  also confirms t h a t  the  fast  exchang-  
ing c o m p a r t m e n t  is c o r r e l a t e d  to the  contract i le  force 
developed b y  hea r t  muscle.  

The Effect of O x i n e - 5 - S u l p h o n i c  Acid on the Hepatic  D r u g  M e t a b o l i s m  in the Rat 

L. MAtzo,  R. P A S S O N I  1, A. D. SEGRE 1, F. BERTIk and  A. CREMA 

Istituto di Farmacologia Medica, Universitd~ di Pavia, Piazza Botta 10, 1-27100 Pavia (Italy), 17 March 1976. 

Summary. Oxine-5-sulphonic  acid inhibi ts  the  me tabo l i sm of aminopyr ine  in the  ra t  l iver in vitro.  The character is t ics  of 
th is  inhibi t ion vary  according to  whe the r  the  oxidat ive  N - d e m e t h y l a t i o n  of the  subs t ra te  is de te rmined  by  the  for- 
ma t ion  of the  metabol i te  4 -aminoan t ipyr ine  or by  the  p roduc t ion  of formaldehyde .  

Recen t  inves t iga t ions  have  indica ted  t h a t  cer ta in  qui- 
noline de r iva tes  are p o t e n t  inhibi tors  of the  d rug-meta -  
bolizing enzyme sys tems  of liver microsomes.  E t h o x y -  
quirt was shown to be a compe t i t ive  inhibi tor  of the  ra t  
hepa t ic  microsomal  b iphenyl -4 -hydroxylase  and of 
e t h y l m o r p h i n e - N - d e m e t h y l a s e  in vi t ro  ~; in addi t ion,  the  
g lucuron ida t ion  of p -n i t ropheno l  and 4-methylumbel l i -  
ferone was inhibi ted  by  oxine (8-hydroxyquinol ine)  in 
enzyme prepara t ions  also ob ta ined  f rom ra t  l iver micro- 
somes 3. 

The p resen t  paper  concerns  the  influence of the  oxine- 
5-sulphonic acid (OSA) on the  hepa t ic  microsomal  drug 
me tabo l i sm in vitro.  

Methods. Male W'istar rats,  weighing be tween  180 and 
220 g, were used in all the  exper iments .  The animals  were 
exsanguina ted ,  t h e n  the  livers were perfused wi th  cold 
1.15% KC1 and  removed.  The t issue was homogenized  in 
3 volume of ice-cold 1.15% KC1, using a P o t t e r - E l v e h j e m  
homogenizer  coupled wi th  a moto r -d r iven  pestle.  The 

homogena t e s  were cent r i fuged at  10,800 g for 20 rain to 
remove  cell debris, nuclei and mi tochondr ia .  Af ter  dis- 
carding the  f loat ing fat  layer, the  10,800 g s u p e r n a t a n t  
fract ion was fur ther  cent r i fuged for 90 min at  105,000 g 
using a Beckman  L5-50 ul t racentr i fuge.  The resul t ing 
s u p e r n a t a n t  f ract ion was collected and the  microsomal  
pellet  r e suspended  in 1.15% KCI. Pro te in  concen t ra t ion  
was de t e rmined  according to the  LOWRY ~ procedure  
using bovine serum a lbumin  as the  s t andard .  The micro- 
somes were di iuted to a concen t ra t ion  of 3 mg of p ro te in /  
ml and the  microsomal  suspension was then  r ecombined  

* Present adress: Laboratori Causyth, Via Serio 6, 1-20139 Milano, 
Italy. 

2 D. V. PARKE, A. RAHII~I and R. WALKER, Biochem. Pharnlac. 23, 
3385 (1974). 

a G. J. MiJLD~R, Biocheln. Pharnlac. 22, 1751 (1973). 
40.  H. LOWRY, N. J. ROSEBROUGH, A. L. FARR and R. J. RANDALL, 

J. biol. Chem. 793, 265 (1951). 
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Table I. Influence of various concentrations of 8-hydroxyquinoline-5- 
sulphonic acid (OSA) on the hepatic metabolism of aminopyrine in 
vitro 

OSA concentra- AnIinopyrine Inhibition (%) 
tion (raM) metabolism 

No OSA 0.293 ~ 0.007 b _ 
0.026 0.262 ~_ 0.011 e 10.58 
0.13 0.191 -tz 0.009 a 34.81 
0.26 0.159 • 0.004 a 45.73 
0.44 0.148 ~ 0.008 a 49.49 
0.65 0.139 + 0.012 ~ 52.56 

Activity expressed as nmoles 4 AP formed/rag microsonml protein/ 
rain. Procedures for the determination of 4 AP formation and com- 
position of the enzyme mixtures are detailed in Methods. Initial 
concentration of the substrate: 2 • 10 -~ M; incubation time: 1 h at 
37 ~ ~ Values are the means ( •  SE) of 5 experiments. The statistical 
significance of the changes by OSA as compared to the controls has 
been calculated by Student's t-test and has been denoted as follows : 
~  < 0.05. ~ p < 0.001. 

Table I I. The influence of various OSA concentrations on the formal- 
dehyde and 4 AP produced per unit of aminopyrine added to the 
microsomal preparations from rat liver. 

OSA in the enzynie HCHO]amino- 4 AP/amino- HCHO/4 AP b 
mixture (raM) pyrine ~ pyrine ~ 

No OSA 35.29 1.75 20.07 
0.13 20.97 1.14 18.30 
0.26 14.01 0.95 14.69 
0.44 9.22 0.88 10.39 
0.65 6.96 0.83 8.34 

, Ratios are expressed as nmoles of formaldehyde or 4 AP produced 
per mg of inicrosolnal protein per mierornole of amhmpyrine added 
to the incubation mixtures. Initial concentration of aminopyrine: 
2 • 10 -a M. b nmoles of formaldehyde formed per nmoles of 4 AP 
formed. 
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Dixon plots showing competitive inhibition of aminopyrine-N- 
demethylase activity by 8-hydroxyquinoline-5-sulphonic acid (OSA). 
Aminopyrine N-demethylase activity (nmoles formaldehyde/mg 
protein/Inin) was assayed at substrate concentrations of 1 • 10 -3 
M (O) and 2 • 10 -3 M (a) and OSA concentrations of 1.2-5.2 x 10 4 
M. 

w i t h  t h e  so luble  f r ac t i on  d i lu ted  to  c o n c e n t r a t i o n  of 6 m g  
of p r o t e i n / m l .  The  a m i n o p y r i n e  m e t a b o l i s m  w a s  a s s a y e d  
in t y p i c a l  i n c u b a t i o n  m i x t u r e s  c o n t a i n i n g  MgCI~ (7 raM), 
g l u c o s e - 6 - p h o s p h a t e  (1.5 raM), N A D P H  (0.5 raM), 
1.0 ml  of 0.1 p h o s p h a t e  buffer ,  p H  7.4, 2.0 m l  of s u p e r -  
n a t a n t  ( m i c r o s o m e s  + the  so luble  f rac t ion) ,  a m i n o p y r i n e  
(1.0 or  2.0 m M )  a n d  des i red  c o n c e n t r a t i o n s  of O S A  in a 
f inal  v o l u m e  of 5 ml. R e a c t i o n  m i x t u r e s  were  i n c u b a t e d  
a t  37 ~ u n d e r  air  in a D u b n o f f  m e t a b o l i c  shaker .  

T h e  N - d e m e t h y l a t i o n  of a m i n o p y r i n e  w a s  m e a s u r e d  b y  
t h e  q u a n t i t a t i o n  of t he  m e t a b o l i t e  4 - a m i n o a n t i p y r i n e  
(4 AP)  5, or  b y  a s s a y i n g  the  f o r m a l d e h y d e  p r o d u c t i o n %  

Resulls. T h e  ac t ion  of O S A  on the  N A D P H - d e p e n d e n t  
m e t a b o l i s m  of t he  a m i n o p y r i n e  in t he  r a t  l iver  p r e p a r a -  
t i ons  is s h o w n  in Tab l e  I ;  O S A  a p p e a r e d  to  h a v e  an  in- 
h i b i t o r y  effect  on  t h e  N - d e m e t h y l a t i o n  of t he  a m i n o -  
p y r i n e  to  4 A P  in v i t ro  : a s t a t i s t i c a l l y  s ign i f i can t  decrease  
of t he  4 A P  p r o d u c t i o n  w a s  o b s e r v e d  a t  O S A  c o n c e n t r a -  
t i ons  h i g h e r  t h a n  2.6 • 10 .5 M, and  the  e n z y m e  a c t i v i t y  
w a s  r e d u c e d  to  a b o u t  50% of t h e  con t ro l  va lue s  a t  O S A  
c o n c e n t r a t i o n s  of 4.4 • 10 .4 M.  

T h e  m e t a b o l i s m  in v i t r o  of t he  a m i n o p y r i n e ,  in t h e  
p re sence  of d i f fe ren t  c o n c e n t r a t i o n s  of OSA,  w a s  also 
e v a l u a t e d  b y  a s s a y i n g  the  f o r m a l d e h y d e  p r o d u c t i o n  in 
t he  e n z y m e  m i x t u r e s  i n c u b a t e d  for  30 rain.  Th i s  exper i -  
m e n t  c o n f i r m e d  t h a t  O S A  is an  i n h i b i t o r  of t he  a m i n o -  
p y r i n e  N - d e m e t h y l a s e  in v i t r o  (Figure) .  T h e  i n h i b i t i o n  
w a s  of t h e  c o m p e t i t i v e  type ,  a n d  the  a p p a r e n t  K~ v a l u e  
w a s  4 . 5 x 1 0 - 5  M. 

Discussion. A l t h o u g h  v a r i o u s  s tud ies  were  p e r f o r m e d  
r e g a r d i n g  t h e  p h a r m a c o l o g y  of a m i n o p y r i n e  in c o m b i -  
n a t i o n  w i t h  OSA,  b o t h  in a n i m a l s  7 9 a n d  in m a n  ~0, x~, t h e  
m e c h a n i s m  of the  i n t e r a c t i o n  of t he  a b o v e  c o m p o u n d s  is 
still  u n k n o w n .  R e s u l t s  of t he  p r e s e n t  i n v e s t i g a t i o n  indi-  
ca t ed  t h a t  O S A  ac t s  as  a c o m p e t i t i v e  i n h i b i t o r  of t h e  
a m i n o p y r i n e  N - d e m e t h y l a s e  in t he  r a t  liver. I t  h a s  been  
s h o w n  5 t h a t  the  m e t a b o l i s m  of a m i n o p y r i n e  to  4 A P  
occurs  in 2 s t eps  : in t he  f i rs t  s t ep  a m i n o p y r i n e  is c o n v e r t e d  
to  4 - m e t h y l a m i n o a n t i p y r i n e  (4 M A P ) ;  th i s  m e t a b o l i t e  is 
t h e n  d e m e t h y l a t e d  to  4 AP.  

Aminopyrine t~ 4 MAP + HCHO 
4 MAP -~ 4 AP + HCH0 

T h e  second  r eac t ion  occurs  v e r y  s lowly  be ca use  it  is in-  
h ib i t ed  b y  t h e  a m i n o p y r i n e  p r e s e n t  in t h e  i n c u b a t i o n  m i x -  
t u r e  1~. I t  is t h e r e f o r e  poss ib le  that O S A  m a y  r e duce  the 
production of 4 AP from the aminopyrine, either by di- 
rect inhibition of the enzyme activity or indirectly as a 
consequence of the higher aminopyrine concentrations 
remaining in the enzyme mixtures during the incubation. 

In the experiments in which the aminopyrine metabo- 
lism was measured by the formation of the metabolite 
4 AP, the inhibitory effect of OSA on the enzyme activity 
dramatically increased with the concentration of OSA in 
the mixtures up to 2.5 • 10 -4 M. At the highest OSA 
concentrations, only a slight increase of the inhibitory 
effect was obtained, in contrast to the experiments in 

5 B. N. LA I)n, L. GAUDETTE, N. TROUSOFF and B. B. BRonzE, J. 
biol. CheIn. 21g, 741 (1955). 

6 j .  COCHIN and J. AXELROD, J. Pharmae. Exp. Ther. 125,105 (1969). 
7 R. BENmNI, Minerva reed., Roma 32, 436 (1941). 
8 p. MASCI-IERPA, Minerva reed., Roma 58, 728 (1967). 
9 p. L. RUGARLI, R, PASSONI, A. D, SEGRE and A. CRE~A, Boll. 

Chiln. Farm. 71,3, 495 (1974). 
11) ~{. GORINI and A. FATTORINI, Minerva reed., Roma 58, 727 (1967). 
11 O. A. MORANDI and M. FROSECeHI, Minerva med., Roma 58, 750 

(1967). 
12 T. E. GRAM, J. T. WILSON and J. R. FOUTS, J. Pharmae. exp. 

Ther. 159, 172 (1968). 
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wh ich  t he  f o r m a l d e h y d e  p r o d u c t i o n  was eva lua ted .  
S tudies  of GRAS~ e t  al. 12 sugges ted  t h a t  t h e  t ime-course  
of p r o d u c t i o n  of 4 A P  f rom a m i n o p y r i n e  in t he  r a t  l iver  
seems to  be  d i f fe ren t  f rom t h a t  of t he  p r o d u c t i o n  of for- 
ma ldehyde .  The  rat io ,  f o r m a l d e h y d e :  4 AP,  p roduced  
f rom a g iven  a m o u n t  of aminopyr ine ,  m a r k e d l y  var ies  
w i th  a n i m a l  species, t he  d u r a t i o n  of i n c u b a t i o n  and  t he  
p r e t r e a t m e n t  of t h e  t e s t  an i m a l s  w i t h  inducers .  Our  ex- 
p e r i m e n t s  i nd ica t ed  t h a t  t h i s  r a t io  m a y  also be  inf luenced  
b y  t he  presence  of inh ib i to r s ,  s ince the  increase  of t he  
OSA c o n c e n t r a t i o n  in t he  e n z y m e  p r e p a r a t i o n s  is asso- 
c ia ted  w i t h  a para l leI  r e d u c t i o n  of t he  a m o u n t s  of formal-  
dehyde  p roduced  re la t ive  to  4 A P  fo rmed  (Table II) .  
Thus ,  in t he  overa l l  r e ac t i on  of a m i n o p y r i n e  to  formal -  
dehyde ,  the  r e m o v a l  of one m e t h y l  group f rom t he  ter -  

t i a r y  a m i n e  is af fected b y  t he  OSA i n h i b i t i o n  more  t h a n  
the  d e m e t h y l a t i o n  of t he  m e t a b o l i t e  4 - m e t h y l a m i n o -  
an t ipy r ine .  

The  de ta i led  m e c h a n i s m ,  b y  wh ich  OSA produces  in- 
h ib i t i on  of the  a m i n o p y r i n e  me tabo l i sm,  is u n k n o w n .  
Since OSA has  t he  ab i l i ty  to  fo rm complexes  and  add i t ion  
c o m p o u n d s  w i t h  va r ious  m e t a l s  la, i t  m a y  p e r h a p s  r eac t  
w i t h  cofac tors  or o t h e r  c o m p o n e n t s  of t h e  mic rosomal  
m e m b r a n e s .  However ,  t he  poss ib i l i ty  c a n n o t  be exc luded  
t h a t  OSA m a y  func t i on  as an  a l t e r n a t i v e  s u b s t r a t e  of the  
mic rosomal  e n z y m e  sys tems.  

la ~t~.. G. W. HOLLINGSEAD, Oxine and its Derivatives (Butterworths, 
London 1956), vol. 3, p. 830. 

R e e x a m i n a t i o n  of V e r t i c a l  A c t i v i t y  in R a t s  T r e a t e d  w i t h  L i t h i u m  C h l o r i d e  

I). F. SMITH1 

Psychopharmacology Research Unit, Psychiatric Hospital, DK-82gO Risskov (Denmark), 22 December 7975. 

Summary .  I n j e c t i o n  of h y p e r t o n i c  LiC1 i.p. has  severa l  nonspecif ic  adver se  effects in rats .  No evidence  was o b t a i n e d  for 
JOHNSON'S h y p o t h e s i s  t h a t  t he  effect  of LiCI on rea r ing  is m e d i a t e d  b y  e n v i r o n m e n t a l  s t imul i .  

JOHNSON 2 obse rved  a decrease  in ver t i ca l  a c t i v i t y  
(rearing) in  r a t s  g iven  an  i.p. i n j ec t ion  of 6 m E q  LiC1/kg 
15 min  before t he  a c t i v i t y  t e s t  c o m p a r e d  to r a t s  g iven  an  
i.p. i n j ec t ion  of dis t i l led water .  I p l a n n e d  to use t he  same 
m e t h o d  of IAC1 a d m i n i s t r a t i o n  employed  b y  JOHNSON 
in order  to  gain  i n f o r m a t i o n  a b o u t  the  m e c h a n i s m  of ac t ion  
of l i t h i u m  on behav io r ,  b u t  w h e n  I in j ec ted  t h e  h y p e r -  
tonic  LiC1 so lu t ion  in r a t s  I f o u n d  t h a t  t h e  t r e a t m e n t  was 
e x t r e m e l y  noxious .  Thus ,  m y  f i rs t  e x p e r i m e n t  was car r ied  
ou t  to  d e t e r m i n e  w h e t h e r  t he  LiC1 t r e a t m e n t  used b y  
JOHNSON h a d  p r o n o u n c e d  adve r se  effects, so t h a t  his  
f ind ings  could no t  be cons idered  to h a v e  been  due  to 
effects of LiC1 on b e h a v i o r a l  m e c h a n i s m s  alone. 

JOHNSON was i n t e r e s t ed  in  t h e  role of e n v i r o n m e n t a l  
s t imul i  in t he  effects  of LiC1 on behav ior .  H e  found  t h a t  
r ea r ing  was lower in  L iC l - t r ea t ed  ra t s  t h a n  in cont ro l s  
t e s t ed  in a r e l a t ive ly  n a r r o w  ve r t i ca l  t r a n s p a r e n t  tube ,  
a n d  t h a t  a change  in e n v i r o n m e n t a l  s t imul i  p roduced  b y  
rep lac ing  a large wh i t e  ca rd  in t he  r a t ' s  v i sua l  field b y  a 
b l a c k  one af fec ted  rea r ing  in con t ro l  an imals .  B u t  
JOHNSON'S conclus ion  t h a t  e n v i r o n m e n t a l  s t imul i  af- 
fected con t ro l  r a t s  a n d  L iCl - t r ea ted  ra t s  d i f fe ren t ly  was 
fal lacious (non sequi tur)  a because  he  fai led to  d e t e r m i n e  
d i rec t ly  t h e  effect  of a change  in  e n v i r o n m e n t a l  s t imul i  
on  rea r ing  in LiCI- t rea ted  ra ts .  Thus ,  m y  second exper t -  

The effects of environmental stimulation on vertical activity (rearing) 
in rats given stomach loads of 0.15 M NaC1 (eontrol) or 0.15 M LiC1 
(lithium group) twice a day for 10 days 

Group White stimulus card Black stimulus card 

5-min period 5-min period 
1 2 3 1 

Control 27.1 ~ 9.2 14.0 =E 4.2 8.1 @ 7.6 4.9 • 3.9 
I.ithium 15.9 :~ 7.4, 12.5 =k 3.6 4.4 ~ 4.3 2.6 ~ 2.2 

Values are means ~ SD for 8 rats per group. �9 Significantly different 
from control group at p < 0.02. 

m e n t  was  car r ied  o u t  to  d e t e r m i n e  w h e t h e r  a change  in 
e n v i r o n m e n t a l  s t imul i  affects  r ea r ing  d i f fe ren t ly  in con t ro l  
r a t s  a n d  L iCl - t r ea ted  ra ts .  

Materials and methods. E x p e r i m e n t  1. N ine  100-day-old 
male  a lb ino  W' is tar  r a t s  were r a n d o m l y  d iv ided  in to  3 
equa l  g roups  and  g iven  an  i.p. i n j ec t ion  of e i the r  6 m E q  
LiC1/kg (0. t  mI/100 g b o d y  w e i g h t  of 6 M LiC1), dis t i l led 
w a t e r  (0.1 ml /100 g b o d y  weight)  or s a t u r a t e d  NaCI 
(0.1 ml /100 g b o d y  we igh t  of ca. 5.8 M NaC1). The  r a t s  
were ki l led 15 m i n  la te r  in e the r  anes thes ia ,  t he  pe r i tonea l  
c a v i t y  was opened and  color p h o t o g r a p h s  of i t  were t a k e n  4. 
The  c o n c e n t r a t i o n  of l i t h i u m  in the  b r a i n  and  in s e rum 
was d e t e r m i n e d  b y  f lame p h o t o m e t r y .  

Results. Signs of phys i ca l  d i scomfor t  a p p e a r e d  in  t he  
r a t s  g iven  LiC1; t h e y  squeaIed br ie f ly  i m m e d i a t e l y  a f t e r  
t he  in jec t ion  and  t h e n  v igorous ly  l icked t he  si te  of in- 
j ec t ion  for a b o u t  1 rain.  Therea f te r ,  t h e y  b e c a m e  pro-  
s t r a t e  and  r e m a i n e d  in th i s  pos i t ion  u n t i l  be ing  p laced  
in t he  e t h e r  jar .  I n s p e c t i o n  of the  pe r i t onea l  c a v i t y  
showed  t h a t  4 0 - 6 0 %  of t h e  smal l  i n t e s t ine  was d i s tended ,  
h e m o r r h a g i c  and  in f l ammed .  

The  ra t s  t r e a t e d  w i t h  NaC1 squealed  brief ly,  l icked t he  
si te  of in jec t ion  a n d  t h e n  b e c a m e  p ros t r a t e .  However ,  in 
c o n t r a s t  to  t he  LiC1 t r e a t m e n t ,  on ly  a b o u t  10% of t he  
smal l  i n t e s t ine  was d i s t ended  in r a t s  g iven  NaCI and  
h e m o r r h a g e  in t he  pe r i t onea l  c a v i t y  was  n e v e r  observed .  

T h e  ra t s  g iven  dist i l led w a t e r  ne i t he r  squealed  nor  
l icked t he  si te  of in jec t ion .  T h e y  did n o t  become  pro-  
s t r a t e  and  showed no signs of d a m a g e  in the  pe r i tonea l  
cav i ty .  

In  r a t s  t r e a t e d  w i t h  LiC1, t he  c o n c e n t r a t i o n  of Li + in the  
s e rum ranged  be tween  7.2-11.2 m E q / l  20 min  a f t e r  t he  
in jec t ion ,  while  t he  c o n c e n t r a t i o n  of Li+ in t he  b r a i n  a t  
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