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sugges t ing  o the r  s i tes  of ac t ion ,  poss ib ly  t h e  sp ina l  cord. 
F u r t h e r  work  ha s  to  be  p e r f o r m e d  to  localize t h i s  effect. 

Rdsumd. La  d e s t r u c t i o n  ex t ens ive  de l ' a i re  d6press ive  
bu lba i r e  p r o v o q u e  chez  le c h a t  une  c h u t e  de la p ress ion  
art6riel le,  du  r y t h m e  c a r d i a q u e  et  une  d i m i n u t i o n  de  
l ' a c t iv i t6  61ectrique du  ner f  sp l anchn ique .  L a  c lonid ine  
ne  p r o v o q u e  alors  q u ' u n e  a u g m e n t a t i o n  de la p ress ion  
art6rielle,  sans  h y p o t e n s i o n  secondaire ,  ni  d i m i n u t i o n  
des po t en t i e l s  sp l anchn iques .  L a  pe r t e  des inf luences  

s y m p a t h o - i n h i b i t r i c e s  de la c lonid ine  es t  encore  p lus  
i le t te  chez  le chien,  car  la  d e s t r u c t i o n  ex t ens ive  de ce t te  
a i re  ne  p r o v o q u e  q u ' u n e  d i m i n u t i o n  16g6re de la press ion  
ar t6r ie l le  e t  de l ' a c t i v i t 6  61ectrique du  nef f  sp l anchn ique .  
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Choline Activation of Lithium Transport 

The  t h e r a p e u t i c  usage  of l i t h i u m  to  t r e a t  m a n i c  
depress ives  is well  e s t ab l i shed  1-14. L i t h i u m  c a r b o n a t e  is 
c u r r e n t l y  accep ted  as t h e  s t a n d a r d  t r e a t m e n t  a n d  typ i -  
ca l ly  is a d m i n i s t e r e d  in da i ly  a m o u n t s  of f rom 1.5 to  3.6 
g to ta l .  The  dosages  are usua l ly  g iven  th r i ce  da i ly  s in  
500 t o  1200 m g  a m o u n t s  a n d  resu l t  in  a s e r u m  concen t r a -  
t i on  of f rom 0.6 to  1.5 m e q  l i th ium/1.  

Whi l e  t h e  genera l  response  to  l i t h i u m  t r e a t m e n t  has  
b e e n  posi t ive ,  a n u m b e r  of s ide effects  h a v e  been  repor ted .  
These  inc lude  essent ia l  t r emor ,  anorex ia ,  v o m i t i n g  a n d  
d i a r r h e a  s. I n v e s t i g a t o r s  h a v e  r e p o r t e d  d e r m a t i t i s  ~, in-  
creases in  t h y r o i d  size a n d  iodide  m e t a b o l i s m  s-l~, 
E K G  changes% a n d  a n  increase  in  i n t r a c e l l u l a r  a n d  
ex t r ace l lu l a r  w a t e r  c o n t e n t  1~. Severa l  reports~3, ~ in- 
d ica te  t h a t  p ropauo lo l  ( Indera l )  m a y  be  used  to  t r e a t  
essent ia l  t r e m o r  unless  t h e  l i t h i u m  is g iven  c o n c u r r e n t l y  
w i t h  t r icycl lc  a n t i - d e p r e s s a n t s  ~4. P r o p a n o l o l  is k n o w n  
to  i n h i b i t  cho l ines te rase  a c t i v i t y  and  is used w i t h  t h i s  
in  mind .  

I n  v iew of t h e  a fo remen t ioned ,  i t  would  seem benef ic ia l  
to  devise  a s y s t e m  in w h i c h  l i t h i u m  t r a n s p o r t  was  accel- 
e r a t ed  w i t h  t he  poss ib i l i ty  of ach iev ing  s imi la r  t h e r a -  
peu t i c  effects  t h r o u g h  lower  dosage levels.  Such  a s y s t e m  
is one in w h i c h  chol ine  fac i l i t a tes  t h e  in i t i a l  f low of 
l i t h i u m  across b o v i n e  e r y t h r o c y t e  m e m b r a n e s  as re- 
p o r t e d  in th i s  p r e l i m i n a r y  c o m m u n i c a t i o n ,  t h e  full  
de ta i l s  of wh ich  will  be  p u b l i s h e d  e lsewhere  15. 

Material and method. H epa r i n i zed  b o v i n e  blood, 
o b t a i n e d  b y  j ugu l a r  p u n c t u r e ,  was  col lected b y  cent r i -  
fuga t ion ,  washed  twice  w i t h  N o r m a l  R ingers  buffer ,  
a n d  r e suspended  in  9 ml  of buf fe r  c o n t a i n i n g  dex t rose  
(0.2 %) a n d  chol ine  iodide where  app rop r i a t e .  Suspens ions  
were i n c u b a t e d  a t  37~ a n d  I ml  of l i t h i u m  su l fa te  
was  a d d e d  to  i n i t i a t e  t he  reac t ion .  A t  c o n v e n i e n t  in te r -  
vals ,  1 m l  samples  were w i t h d r a w n ,  cen t r i fuged ,  a n d  t he  
s u p e r n a t a n t  sepa ra ted .  T he  pel le ts  were t r e a t e d  w i t h  
1 ml  of h e m o l y z i n g  so lu t ion  ~s. T he  r e su l t i ng  so lu t ion  
a n d  t h e  s u p e r n a t a n t  were ana lyzed  s e p a r a t e l y  for  l i t h i u m  
c o n t e n t  as before  ~*. E f f lux  m e a s u r e m e n t s  were also 
pe r fo rmed  as r epo r t ed  prev ious ly .  

Results and discussion. A n u m b e r  of in f lux  a n d  eff lux 
s tud ies  were c o m p l e t e d  a t  37~ as a f unc t i on  of h e m a -  
tocr i t .  The  d a t a  was c lear ly  f i rs t  o rder  w i t h i n  a per iod  
of 30 ra in  or less. Th e  pseudo  f i r s t -o rder  r a t e  c o n s t a n t s  
were i n d e p e n d e n t  of h e m a t o c r i t  w i t h  ke (efflux, 0.045 j= 
0.001 ra in  -1) g rea t e r  t h a n  k~ (influx, 0.035 ~= 0.004 
min-1) .  

A cell v o l u m e  s t u d y  x~ in wh ich  chol ine  was  seen to  
s h r i n k  t h e  ave rage  size of a b o v i n e  e r y t h r o c y t e  led to  
a n  i nves t i ga t i on  of t h e  effect  of chol ine  on  l i t h i u m  inf lux,  
in  wh ich  t h e  t o t a l  c o n c e n t r a t i o n  of l i t h i u m  a n d  chol ine  
was k e p t  a t  4 m M  in t i le  in i t ia l  s u p e r n a t a n t .  T he  in f lux  
r a t e  c o n s t a n t  increased  f rom 0.052 ~z to  0.064 -t- 0.008 
as t he  chol ine  c o n c e n t r a t i o n  was inc reased  f rom 0.8 

to 3.2 meq/1. W h e n  t h e  l i t h i u m  c o n c e n t r a t i o n  is he ld  
c o n s t a n t  (4 m2VI) a n d  t he  chol ine  c o n c e n t r a t i o n  is in-  
c reased f rom 4 to  12 raM, t h e  va lue  of hi inc reased  f rom 
0.043 ~ 0.005 to  0.075 • 0.010. Specifically,  logeki = 
- -3 .37(4-  0.07) + 0 . 0 6 8 ( +  0.008) [choline],  where  
va lues  i nd i ca t e  s t a n d a r d  dev ia t ions .  I n  add i t ion ,  k i was  
i n d e p e n d e n t  of t he  h e m a t o c r i t  (0.13-0.32) for  a g iven  
chol ine  concen t r a t i on .  

P rev ious  workers  1~-19 h a v e  s tud ied  t h e  t r a n s p o r t  of 
chol ine  across e r y t h r o c y t e  m e m b r a n e s .  ASKAR117 ha s  
c o m p a r e d  chol ine  u p t a k e  w i t h  p o t a s s i u m  b y  m e a n s  
of Michael is  k inet ics .  His  resu l t s  inc lude  a la rger  V for  
p o t a s s i u m  a n d  a smal le r  K~n for  chol ine  w h i c h  were  
i n t e r p r e t e d  as i n d i c a t i n g  fewer  b i n d i n g  s i tes  for  chol ine  
a n d  a h ighe r  s i te  a f f in i ty  for  chol ine.  

MARTIN is n o t e d  t h a t  chol ine  t r a n s p o r t  obeyed  f i rs t -  
o rder  k i n e t i c s  for per iods  of 10 m i n  or more  a t  low 
h e m a t o c r i t  va lues  (0.02-0.03).  H e  also e s t ab l i shed  t h a t  
t he re  is no  a p p a r e n t  a d s o r p t i o n  of chol ine  to  t he  cell m e m -  
b r a n e  a n d  t h a t  o u a b a i n  (5 • 10 -5 M) h a d  no  effect  on  
chol ine  t r a n s p o r t .  Us ing  t h e  d a t a  f rom T a b l e  I a n d  F igure  7 
f rom Is i t  is poss ible  to  ca lcu la te  va lues  for  ke (0.035) 
a n d  k i (0.023) in  ra in  -1 for  chol ine.  
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I n  a r e c e n t  s t u d y ,  MARTIN 1~ r e p o r t e d  t h e  e f f ec t s  of  
v a r i o u s  c a t i o n s  on  c h o l i n e  i n f l u x ,  n o t i n g  t h a t  t h e  n e t  
t r a n s f e r  o f  c h o l i n e  o b e y e d  f i r s t - o r d e r  k i n e t i c s  d u r i n g  t h e  
f i r s t  h .  U s i n g  t h e  d a t a  i n  T a b l e  I f r o m  ~ , w e  n o t e  t h a t  t h e  
p r e s e n c e  of  l i t h i u m  i n c r e a s e s  t h e  p s e u d o  f i r s t - o r d e r  r a t e  
c o n s t a n t  of  c h o l i n e  t o  0.042 m i n  -~ a n d  t h a t  t h i s  v a l u e  
is i n d e p e n d e n t  of  c h o l i n e  c o n c e n t r a t i o n  o v e r  t h e  r a n g e  
s t u d i e d .  

I n  a f i n a l  se r i e s  of  d u p l i c a t e  e f f l n x  s t u d i e s ,  we  o b t a i n e d  
a ke of  0.085 r a in  -~ w h e r e i n  t h e  s u p e r n a t a n t  c o n t a i n e d  
a c h o l i n e  c o n c e n t r a t i o n  of 12 meq/1 .  T h u s  we  n o t e  t h a t  
c h o l i n e  i n c r e a s e s  l i t h i u m ' s  n o r m a l  t r a n s f e r  r a t e  for  b o t h  
i n f l u x  a n d  e f f l u x  ~~ 

Zusammen[assung. N a c h w e i s  e i n e r  E r h 6 h u n g  d e s  
L i - A u s t a u s c h e s  i n  R i n d e r - E r y t h r o z y t e n  b e t  A n w e s e n -  
he i r  y o n  C h o l i n c h l o r i d  i m  E x t r a z e l l u l a r r a u m .  
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A Comparative Study of Some Anti-Inflammatory Drugs in Wound Healing of the Rat 

A n t i - i n f l a m m a t o r y  d r u g s  a r e  w i d e l y  u s e d  in  t h e  t r e a t -  
m e n t  of  v a r i o u s  i n f l a m m a t o r y  s k i n  d i s o r d e r s  ~, 2. T h e  r a t e  
of  w o u n d  h e a l i n g  is i n v a r i a b l y  d e p r e s s e d  b y  t h e s e  a g e n t s  3, 4. 
A c o m p a r a t i v e  s t u d y  b e t w e e n  s t e r o i d  a n d  n o n - s t e r o i d  
a n t i - i n f l a m m a t o r y  d r u g s  in  w o u n d  h e a l i n g  is n o t  y e t  
a v a i l a b l e .  

T h i s  s t u d y  r e p o r t s  t h e  e f f ec t  o n  w o u n d  h e a l i n g  of 
p h e n y l b u t a z o n e ,  d e x a m e t h a s o n e  a n d  a n e w  n o n - s t e r o i d  
a n t i - i n f l a m m a t o r y  d r u g :  10 u n d e c e n - l - t h i o p s e u d o u r e a  
iod ide ,  A H R - 1 9 1 1 5 .  T h i s  l a t t e r  d r u g  h a s  b e e n  r e c e n t l y  
r e p o r t e d  t o  b e  u s e f u l  in  t h e  t r e a t m e n t  of  s e v e r a l  i n f l a m -  
m a t o r y  s k i n  d i s e a s e s  6, ~. 

Materials and methods. W e  h a v e  u s e d  a l b i n o  r a t s ,  of  
e i t h e r  sex ,  w e i g h i n g  b e t w e e n  300 a n d  350 g. U n d e r  e t h e r  
a n e s t h e s i a ,  a n  i n c i s i o n  4 c m  l o n g  w a s  m a d e  w i t h  a s c a l p e l  
t h r o u g h  t h e  s k i n  of  t h e  b a c k  p r e v i o u s l y  s h a v e d .  T h e  
i n c i s i o n  w a s  s u t u r e d  w i t h  s e p a r a t e  s t i t c h e s  a b o u t  0.5 c m  
a p a r t .  A g r o u p  of  r a t s  w e r e  a d r e n a l e c t o m i z e d  a n d  m a i n -  
t a i n e d  o n  n o r m a l  sa l ine .  

T h e  t e n s i l e  s t r e n g t h  of t h e  w o u n d  w a s  d e t e r m i n e d  4 
a n d  6 d a y s  a f t e r  w o u n d i n g  w i t h  a t e n s i o m e t e r  d e s i g n e d  i n  
o u r  l a b o r a t o r y  a c c o r d i n g  t o  t h e  p r i n c i p l e s  a l r e a d y  f o l l o w e d  
b y  o t h e r  a u t h o r s  s. A b r i e f  r e p o r t  a b o u t  t h i s  t e n s i o m e t e r  
h a s  b e e n  p r e v i o u s l y  p u b l i s h e d  9. 

T h e  a m o u n t  of  h y d r o x y p r o l i n e  w a s  d e t e r m i n e d  in  
u n w o u n d e d  s k i n  a n d  in  w o u n d s  6 a n d  12 d a y s  a f t e r  o p e r a -  
t i on .  P r e p a r a t i o n  of s k i n  s a m p l e s  w a s  p e r f o r m e d  a c c o r d i n g  

t o  t h e  m e t h o d  f o l l o w e d  b y  SANDBERG a n d  ZEDERFELDT 10. 
H y d r o x y p r o l i n e  c o n c e n t r a t i o n  w a s  m e a s u r e d  b y  t h e  
m e t h o d  of  MITOMA e t  al. 1~. Color  m e a s u r e m e n t  w a s  
d e t e r m i n e d  in  a K l e t t - S u m m e r s o n  p h o t o - e l e c t r i c  color i -  
m e t e r  u s i n g  g r e e n  f i l te r .  O u r  r e c o v e r i e s  r a n g e d  b e t w e e n  
9 4 - 1 0 2 %  for  a m o u n t s  of  h y d r o x y p r o l i n e  a d d e d  to  
s a m p l e s  in  t h e  r a n g e  of  c o n c e n t r a t i o n s  s t u d i e d .  S t a t i s t i c a l  
a n a l y s i s  w a s  p e r f o r m e d  b y  t h e  S t u d e n t - t - t e s t  fo r  n o n -  
p a i r e d  g r o u p s  12. 

Table I. Effect of phenylbutazone, dexamethasone and AHR-1911 on 
wound healing of the rat  

Treatment  Tensile strength of the wound (g) 

4th day 6 t h d a y  

Control 114 q- 3.09 216 • 5.83 
Phenylbutazone, 50 mg/kg 70 q- 2.90 (-39) 139 ~: 8.70 (-36) 

Dexamethasone, 1 mg/kg 84 -4- 2.68 (-26) 155 • 2.24 (-28) 

AHR-1911, 50 mg/kg 92 q- 2.00 (19)  177 -b 2.51 (-18) 

~Mean • S.E. for 5 to 6 experiments. Values for treated groups are 
different from controls, P < 0.001. Percent change of controls in 
parenthesis. 
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Table II. Effect of AHR-1911 on wound healing of adrenalectomized 
rats 

Treatment  Tensile strength of the wound (g) a 

4th day 6th day 

Control 
Adrenalectomized rats 

AHR-1911, 50 mg/kg 

AHR-1911, 50 mg/kg 
Adrenalectomized rats + 

114 -E 3.09 
135 _u 4.32 ~ (+18) 

92 ~= 2.00 b (--19) 

98 • 5.32 d (--14) 

216 • 5.83 
250 • 7.88 a (+16) 
177 • 2.51 b (--18) 

190 • 7.30~ (--12) 

~Mean ~ S.E. for 5 to 6 experiments. Values for treated group~ are 
different from controls as follows, b, p < 0.001; c, p < 0.01 and a, 
P < 0.05. Percent change of controls in parenthesis. 


