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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. 
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Table Ill. Effect of phenylbutazone and AHR-1911 on tissue hydroxyproline content during wound healing of the rat 

1251 

Treatment Tissue hydroxyproline content ([zg/mg of dried tissue) 

skin 6th day 12th day 

Control 4.30 • 0.32 3.21 4- 0.18 b (--25) 5.69 ~2 0.21 b (+32) 

Phenylbutazone, 50mg/kg 4.58 =c 0.20 (+6) 4.25 4- 0.32 ~ (+32) 3.78 -- 0.23 b (--34) 

AHR-1911, 50 mg/kg 3.94 4- 0.14 (--8) 4.21 4- 0.12 b (+31) 4.80 4- 0.12 a (--16) 

Mean 4- S.E. for 6 to 8 experiments. Values for treated groups are different from controls as follows, b, p < 0.001; o, P < 0.01 and a, p < 
0.05. Rest values are not significantly different, P > 0.1. Percent change of controls in parenthesis. 

Results and discussion. Table  I shows the  effect  of 
pheny lbu tazone ,  d e x a m e t h a s o n e  and  AHR-1911,  a t  
equ iva len t  a n t i - i n f l a m m a t o r y  doses, on the  ra te  of wound  
heal ing  in t he  rat .  P h e n y l b u t a z o n e  was the  m o s t  p o t e n t  
drug  in depress ing  the  tensi le  s t r eng th  of t he  w o u n d  
(36-39%),  whereas  AHR-1911 was the  least  p o t e n t  agen t  
(18-19%).  D e x a m e t h a s o n e  was in te rmedia te .  Lower  
a n t i - i n f l a m m a t o r y  doses of At-IR-1911 did  no t  mod i fy  the  
ra te  of w o u n d  healing.  The r e t a rda t i on  po t ency  on wound  
heal ing was as follows: p h e n y l b u t a z o n e  > d e x a m e t h a -  
sone > AHR-1911.  This  depress ion of the  ra te  of wound  
heal ing by  AHR-1911 seems to  be due to a direct  inf luence 
on skin and  no t  t h rough  adrena l  g lands  s t imula t ion  
(Table II).  

Table  I I I  shows t h a t  the  hyd roxypro l i ne  con t en t  in 
contro l  ra t s  decreased on 6th day  of heal ing ( - -25%) ,  
while it  increased on 12th day  of heal ing ( +  32%). These 
f indings  are in ag reemen t  wi th  those  found  by  SORENSEN 18. 
AHR-1911 as well as pheny l -bu t azone  increased the  
hyd roxypro l i ne  con t en t  on 6th day  of heal ing to  t he  levels 
of cont ro l  rats ,  b u t  t h e y  decreased i t  on 12th day.  
P h e n y l b u t a z o n e  was twice  as p o t e n t  as AH1R-1911 in 
lowering the  levels of hyd roxypro l i ne  of t he  wound.  

A n t i - i n f l a m m a t o r y  agents  have  been shown to  stabil ize 
the  m e m b r a n e  of lysosomes 14 and  to p r even t  the  enzymes  
release f rom lysosomes dur ing  the  i n f l ammat ion  phase  of 
wound  heal ing 15 As a resul t  of th is  m e m b r a n e  stabil iza-  
t ion  of lysosomes b y  a n t i - i n f l a m m a t o r y  agents ,  t he  
hyd roxypro l i ne  con ten t  of the  wound  increases re la t ive ly  
to levels of u n w o u n d e d  skin. Absolute  values  of h y d r o x y -  
prol ine  Were decreased on 12th day  of heal ing  by  b o t h  
a n t i - i n f l a m m a t o r y  drugs (Table I I I ) ;  never theless ,  
AHR-1911 had  less effect  t h a n  pheny lbu t azone  on hydro-  
xypro l ine  levels of the  wound.  

Since hydroxypro l ine  is a specific amino-ac id  of 
collagen 1~, we assume t h a t  t he  collagen co n t en t  of t he  
wound  is less modif ied  by  AHR-1911,  and  thus  the  ra te  
of wound  healing.  These  f indings  m i g h t  be of impor t ance  
in therapeut ics .  

Resumen.  Varias  drogas an t i - in f lamator ias  inc luyendo 
una  droga  an t i in f l amato r i a  no es teroidea  nueva  fueron 
inves t igadas  en her idas  p roduc idas  en ratas .  AHR-1911 
result6 ser la droga  menos  depresora  de la c icatr izacidn de 
las her idas  cuando se compar6  con la fen i lbu tazona  y la 
dexametasona .  Un  menor  con ten ido  de colAgeno en las 
her idas  fue observado  con el uso de AHR-1911.  
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Open-Fie ld  Behavior  and Acquis i t ion  of D i scr iminat ive  R e s p o n s e  Control  in Ag-THC 
Tolerant  Rats  1 

If  comple te  to lerance  to a drug occurs, no d i sc r imina t ive  
contro l  based  on the  presence  or absence of t h a t  drug in 
the  CNS would seem possible.  BuENO and CARLINI 2 have  
shown t h a t  d i sc r imina t ive  respond ing  is possible  when  
using a cannabis  ext rac t ,  even af ter  to lerance had  been 
es tabl ished.  Disc r imina t ive  t r a in ing  s t a r t ed  when  the  ra ts  
nego t i a ted  a ver t ica l  rope as fas t  as did the  controls  (toler- 
ance). Our working  hypo thes i s  was t h a t  if some to lerance  
occurred,  t hen  the  cueing effects of t e t r a - h y d r o c a n n a b i n o l  
(THC) should be weakened  and  d i sc r imina t ive  response 
contro l  should therefore  develop more  slowly in to le ran t  
animals  as compared  to non- to le ran t .  Th e p resen t  s t u d y  

was unde r t aken  to inves t iga te  this,  and  in addi t ion  open- 
field behav io r  before and af ter  t he  p re sumed  deve lopmen t  
of to lerance  was s tudied.  

Materials and methods. 18 male  albino Sprague-  
Dawley  ra ts  (300-325 g), f rom a commerc ia l  b reeder  
(Ant ic imex AB, Sol lentuna,  Sweden),  were  used. T h e y  

1 Numbering system according to IUPAC rules. The drug was 
generously supplied by Dr. T, PETRZlLKA, University of Zfirieh. 

2 0 .  F. A. BUENO and E. A. CARLINI, Psychopharmacologia 25, 49 
(1972). 


