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ac t ion  r e su l t i ng  f rom i t s  h igh ly  t ipophi l ic  n a t u r e  (e.g. 
r e t e n t i o n  of c r o t o n  oil on  t h e  sur face  of t h e  ea r  skin) ,  a 
con t ro l  e x p e r i m e n t  was  r u n  in w h i c h  pa ra f f i n  oil (Para f -  
f i n u m  l i q u i d u m  Ph .  H.V) was  i n c o r p o r a t e d  in t h e  i r r i t a n t  
a n d  t e s t ed  s i m u l t a n e o u s l y  w i t h  b e n z y l  g lucofuranos ide .  
F r o m  t h e  d a t a  p r e s e n t e d  in T a b l e  I I  i t  is e v i d e n t  t h a t  
pa r a f f i n  oil is s l igh t ly  i n h i b i t o r y  a t  c o n c e n t r a t i o n s  s t a r t i n g  
f rom 30 mg]ml .  A s t a t i s t i ca l ly  s ign i f i can t  r e d u c t i o n  of t h e  
ear  oedema,  however ,  is on ly  o b t a i n e d  w i t h  t h e  oil a t  a 
c o n c e n t r a t i o n  of 300 mg/ml ,  i t s  e f fec t  t h e n  b e i n g  r o u g h l y  
e q u a l  to  t h a t  of b e n z y l  g lucofu ranos ide  a t  a c o n c e n t r a t i o n  
10 t i m e s  lower.  T h e  a n t i - i n f l a m m a t o r y  effect  of b e n z y l  
g lucofu ranos ide  a t  c o n c e n t r a t i o n s  of 100 a n d  300 m g / m l  
is h i g h l y  d i f f e ren t  f rom t h a t  of pa r a f f i n  oil a t  t h e  s ame  
c o n c e n t r a t i o n s  ( P  < 0.001). I t  c an  the re fo re  safely be  

Table II. 

Preparation No. Concen- Weight increase of the ear Inhibitory 
tration mg i S-E.a pa effect (%) 
(mg/ml) I b II c 

Controls 5 - 37.8 2.3 - 

conc luded  t h a t  t h e  i n h i b i t o r y  ac t ions  of b e n z y l  gluco-  
Iu ranos ide  a t  c o n c e n t r a t i o n s  of 30 a n d  I00 m g / m l  a re  
en t i r e ly  due  to  t h e  c o m p o u n d ,  a n d  t h a t  some  non-spec i f ic  
effect  c o n t r i b u t e s  on ly  m i n i m a l l y  to  t h e  decrease  in t h e  
i n f l a m m a t o r y  r eac t ion  obse rved  w i t h  benzy l  g lucofu rano-  
side a t  a c o n c e n t r a t i o n  of 300 mg/ml .  

Hydroco r t i sone ,  on  t h e  o t h e r  h a n d ,  exe r t s  a n  i n h i b i t o r y  
ac t ion  a t  c o n c e n t r a t i o n s  s t a r t i n g  f rom 0.3 mg/ml .  A t  
c o n c e n t r a t i o n s  of 1 a n d  3 m g / m l  h y d r o c o r t i s o n e  is r o u g h l y  
c o m p a r a b l e  w i t h  b e n z y l  g lucofu ranos ide  a t  c o n c e n t r a t i o n s  
of 30 a n d  100 m g / m l  respec t ive ly .  G r a p h i c a l  d e t e r m i n a t i o n  
of t he  ED~0 for  h y d r o c o r t i s o n e  yields  a f igure of 2 mg /ml ,  
i.e. t h e  cor t i cos te ro id  is some 30-35 t imes  more  ac t ive  
t h a n  b e n z y l  g lucofuranos ide .  Th i s  q u a n t i t a t i v e  in fe r io r i ty  
of b e n z y l  g lucofu ranos ide  is la rgely  offset  b y  q u a l i t a t i v e  
a d v a n t a g e s ,  i.e. a comple t e  absence  of undes i r ab l e  effects  
on  t h e  t h y m u s  a n d  ad rena l s  e v e n  fol lowing p ro longed  
a d m i n i s t r a t i o n  a t  v e r y  h i g h  da i ly  doses  8. On  t h e  o t h e r  
h a n d ,  i t  seems w o r t h  n o t i n g  t h a t  t h e  a n t i - i n f l a m m a t o r y  
a c t i o n  of h y d r o c o r t i s o n e  as d e t e r m i n e d  b y  t h e  mouse  ea r  
assay  ou t l i ned  here  c o m p a r e s  f a v o u r a b l y  w i t h  t h a t  
e s t ab l i shed  for  t h e  s ame  cor t i cos te ro id  in t h e  r a t  b y  
TONELLI et  al. s, i.e. t h e  mouse  ear  a s say  would  seem 
equa l ly  su i t ab l e  as a m e a n s  of assessing t h e  a c t i v i t y  of 
a n t i - i n f l a m m a t o r y  a g e n t s  app l i ed  topical ly .  

Paraffinum 5 30 33.7 2.0 0.1 11 
liquidum 5 100 32.7 3.4 0.1 14 
Ph. H.V. 5 300 26.1 4.3 0.05 31 

Benzyl 5 100 13.8 1.8 0.001 64 
glueofu- 5 300 4.4 1.8 0.001 89 
ranoside 

- ZusammenJassung. Es  wird  gezeigt,  dass  Athy l -3 ,  5, 6- 
- t r i -O-benzy l -D-g lucofuranos id  (CIBA 21401-Ba,  Gly-  

venol®)  eine a m  M a u s o h r  e rzeug te  E n t z t i n d u n g  bei  to-  
58 p ika le r  ( ep iku taner )  A p p l i k a t i o n  zu h e m m e n  ve rmag .  
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a Mean ± S.E., and P calculated according to LORD. b AS compared 
with control ears treated with irritant in vehicle described by 
TOI~ELLI et al. 5. c As compared with ears treated with irritant as 
above containing identical amounts of paraffin oil instead of benzyl 
glucofuranoside. 
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A P h a r m a c o l o g i c a l  I n v e s t i g a t i o n  o f  t h e  I n f l u e n c e  of  S u x a m e t h o n i u m  o n  C a r d i a c  F u n c t i o n  in  t h e  
H o r s e  

A n u m b e r  of 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  on  t h e  use of 
s u x a m e t h o n i n m  as a ca s t i ng  a g e n t  in  large  an imals ,  
p a r t i c u l a r l y  in  t he  horse  ~-9. T he  e v e n t s  fol lowing i.v. 
i n j ec t i on  of t h e  d r u g  cons is t  of t he  onse t  of m u s c u l a r  
fasc icu la t ions  w i t h i n  10-40 sec, r ap i d l y  fol lowed b y  mus-  
cu la r  para lys is ,  t h e  a n i m a l  gen t ly  fal l ing to  t h e  g round .  
Th i s  p h a s e  is a s soc ia t ed  w i t h  a pe r iod  of a p n o e a  of 
0 .5-3 ra in  d u r a t i o n .  T h e  ho r se  is usua l ly  ab le  to  s t a n d  
a g a i n  w i t h i n  4 -7  m i n  of a d m i n i s t r a t i o n  of t h e  drug .  
O t h e r  u n t o w a r d  effects  obse rved  w h e n  s u x a m e t h o n i u m  is 
a d m i n i s t e r e d  for th i s  purpose ,  cons i s t  of changes  in ca rd iac  
r a t e  a n d  r h y t h m .  HOFMEYR 3, NEAL a n d  WRIGHT 5 a n d  
TAVERNOR 8'9 o b s e r v e d  a m a r k e d  acce le ra t ion  of h e a r t  
ra te ,  w i t h  va lues  exceed ing  150 b e a t s / m i n  in m a n y  cases. 
Since t h e  a v e r a g e  n o r m a l  h e a r t  r a t e  in horses  a t  r e s t  is of 
t h e  o rde r  of 30-40  b e a t s / m i n ,  t he se  r e sponses  i nvo l ve  a 
t h r e e -  to  s ix-fold increase  in  ra te .  Moreover ,  ser ious  dis- 

t u r b a n c e s  of ca rd iac  r h y t h m  h a v e  been  r e p o r t e d  a n d  some 
i n v e s t i g a t o r s  ~,8,9 h a v e  recorded  d e a t h s  f rom p r i m a r y  
ca rd iac  ar res t .  

I n  t he  p r e s e n t  e x p e r i m e n t s  we h a v e  a t t e m p t e d  to 
ana lyse  f u r t h e r  t h e  changes  in ca rd iac  f u n c t i o n  t h a t  occur  
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fol lowing t h e  a d m i n i s t r a t i o n  of s u x a m e t h o n i u n l  to  t he  
horse,  a n d  to  assess t h e  eff icacy of t h e  f l -adrenergic  b lock-  
ing agen t ,  p roprano lo l ,  in  p r e v e n t i n g  such  changes .  Fo r  
t h i s  pu rpose  s u x a m e t h o n i u m  chlor ide  was g iven  i.v. to  
t h e  consc ious  horse  a t  a dose r a t e  of 0.2 mg/kg ,  a n d  
d u r i n g  t he  s u b s e q u e n t  10-15 m i n  per iod  m a x i m m n  a n d  
m i n i m u m  h e a r t  r a t e s  were r ecorded  e l ec t roca rd iog raph ic -  
al ly.  I n  f u r t h e r  e x p e r i m e n t s  t he  same  a n i m a l s  were  cas t  
w i t h  s u x a m e t h o n i u m  5 ra in  a f t e r  t h e  i.v. i n j ec t i on  of 
0.1 m g / k g  of p rop rano lo l  hydroch lo r ide .  T h e  o rde r  of per-  
f o r m a n c e  of t he se  2 e x p e r i m e n t a l  p rocedure s  was  va r i ed  
f rom a n i m a l  to  a n i m a l  a n d  a t  leas t  2 d a y s  was a l lowed to  
e lapse b e t w e e n  cas t ings .  

A p r o n o u n c e d  t a c h y c a r d i a  was r ecorded  a t  t he  t i m e  
t h e  a n i m a l  fell t o  t h e  g round .  Hence ,  t h i s  in i t ia l  ca rd iac  
r e sponse  could  n o t  be  a t t r i b u t e d  to  t h e  effects  of a n y  
s u b s e q u e n t  pe r iod  of apnoea .  T h e  re su l t s  p r e s e n t e d  in 
T a M e  I i n d i c a t e  t h a t  b o t h  m a x i m u m  a n d  m i n i m u m  h e a r t  
r a t e s  r eco rded  a f t e r  t h e  a d m i n i s t r a t i o n  of s u x a m e t h o n i u m  
were r educed  w h e n  p rop rano lo l  h a d  b e e n  g iven  prev ious ly .  
Thus ,  12roEranolol p r o d u c e d  a pa r t i a l  b lockade  of t he  
positiveS, chro'-fi0t¥opic effects  r e su l t i ng  f rom t he  admin i s -  
t r a t i o n  of s u x a m e t h o n i u m  a n d  a r e d u c t i o n  of t h e  more  
ser ious ca rd iac  a b n o r m a l i t i e s  as s h o w n  on  t h e  e lect ro-  
ca rd iog ram.  

Table I. Maximum and minimum heart rates (beatslmin) in conscious 
horses cast with 0.2 mg/kg body weight suxamethonium chloride 

Horse Without  propranolol With propranoloD 

Maximum Minimum Maximum Minimum 

1 172 112 152 .44 
2 104 56 48 28 
3 144 48 52 32 
4 124 48 78 42 
5 208 152 132 48 

Mean 150.4 :J= 18.3 83.2 :tz 19.2 92.4 i 21.1 38.8 :L 17.3 

s Suxamethonium administered 5 min after administration of 
0.1 mg/kg propranolol. 

Table II. Effect of 0.2 mg/kg body weight suxamethonium chloride 
oil heart rate (beats/min) in anaesthetized horses 

F u r t h e r  e x p e r i m e n t s  were pe r fo rmed  in a n a e s t h e t i z e d  
horses,  a n a e s t h e s i a  be ing  i nduced  b y  t h e  i.v. a d m i n i s t r a -  
t i on  of t h i o p e n t o n e  s o d i u m  a t  a dose level  of 10 m g / k g  
fol lowed b y  m a i n t e n a n c e  w i th  a h a l o t h a n e / o x y g e n  mix-  
tu re  in a closed a n a e s t h e t i c  circui t .  I n t r a v e n o u s  doses of 
0.2 m g / k g  of s u x a m e t h o n i u m  chlor ide  caused  a r e d u c t i o n  
in r e sp i r a to ry  m i n u t e  v o l u m e  for a per iod  of 2-3  min,  a 
rise in m e a n  a r t e r i a l  b lood  pressure  (an ave rage  m a x i m a l  
rise of 61 m m  H g  in 8 e x p e r i m e n t s )  a n d  a m o d e r a t e  in-  
crease  in h e a r t  r a t e  (Tab le  II) .  I n  c o n t r a s t  to  t h e  ca rd i ac  
ac t i ons  of s n x a m e t h o n i u m  in consc ious  horses,  however ,  
t he  d r u g  p roduced  no  a b n o r m a l i t i e s  of r h y t h m ,  as indi-  
c a t ed  b y  t he  e lec t roca rd iogram.  

The  mi ld  t a c h y c a r d i a  p roduced  b y  s u x a m e t h o n i u m  
d u r i n g  a n a e s t h e s i a  was d i m i n i s h e d  s o m e w h a t  b y  t he  p r io r  
a d m i n i s t r a t i o n  of p ropranolo l ,  b u t  th i s  a n t a g o n i s m  was 
n o t  comple te .  W e  found,  however ,  t h a t  b o t h  t he  pressOr 
a n d  ca rd iac  ac t ions  of s u x a m e t h o n i u m  in t h e  a n a e s t h e -  
t i zed  horse  were abo l i shed  b y  t h e  gang! ion  b lock ing  a g e n t  
h e x a m e t h o n i u m ,  i nd i ca t i ng  t h a t  these  c a r d i o v a s c u l a r  re- 
sporrses were  m e d i a t e d  e i the r  d i r ec t ly  or ind i rec t ly  v ia  
s y m p a t h e t i c  gangl ionic  synapses .  

The  m a i n  f ind ing  in t h e  p r e sen t  work  has  been  t h e  
d e m o n s t r a t i o n  of q u a n t i t a t i v e  and  q u a l i t a t i v e  d i f ferences  
in  t h e  ac t ion  of s u x a m e t h o n i u m  in conscious  as c o m p a r e d  
w i t h  a n a e s t h e t i z e d  horses.  I n  t h e  consc ious  a n i m a l s  a 
th ree -  to  s ix-fold increase  in h e a r t  r a t e  occur red  t o g e t h e r  
w i t h  ca rd iac  a r r h y t h m i a s  in m o s t  ins tances ,  whe rea s  t h e  
t a c h y c a r d i a  in t he  a n a e s t h e t i z e d  horses  exceeded  t he  
con t ro l  h e a r t  r a t e  b y  on ly  a f ac to r  of 1.4 on  ave rage  a n d  
no a r r h y t h m i a s  were noted .  I t  seems poss ible  t h a t  t he  
in i t ia l  changes  in ca rd iac  r a t e  a n d  r h y t h m  in consc ious  
horses  r e su l t  f rom the  f r igh t  r e sponse  wh ich  would  be  
expec t ed  to  a c c o m p a n y  t he  s u d d e n  loss of m u s c u l a r  t o n e  
in t h e  consc ious  an imal ,  a n d  no t  p r i m a r i l y  f rom a s t i m u -  
l a n t  ac t ion  of s u x a m e t h o n i u m  on s y m p a t h e t i c  gangl ia .  I n  
add i t ion ,  t he  a p n o e a  t h a t  follows m u s c u l a r  pa ra lys i s  in 
t h e  consc ious  a n i m a l  m a y  be  expec t ed  to s u b s e q u e n t l y  
c o n t r i b u t e  to  t h e  t a c h y c a r d i a  a n d  a r r h y t h m i a s .  The  
ca rd iac  effects  r e su l t i ng  f rom a c t i v a t i o n  of t h e  s y m p a -  
t h e t i c  n e r v o u s  s y s t e m  b y  e i the r  of these  m e c h a n i s m s  
shou ld  be  p a r t i a l l y  b locked  b y  f l -adrenergic  a n t a g o n i s t s ,  
a n d  t h i s  was  found  to  be  t h e  case. A c o m p l e t e  a n t a g o n i s m  
would  n o t  be  expec t ed  for 2 reasons.  I n  t h e  f i r s t  place,  
t h e  dose of p rop rano lo l  e m p l o y e d  in these  s tud ies  is 
p r o b a b l y  less t h a n  t he  a m o u n t  r equ i r ed  to  p roduce  com-  
p le te  b lockade  of ca rd iac  r - r ecep to r s .  Second ly  t h e  card io-  
acce le ra to r  response  will i nvo lve  no t  on ly  a n  inc reased  
s y m p a t h e t i c  d i scharge  to  t h e  h e a r t  b u t  also a d i m i n u t i o n  
of t h e  r e s t i ng  vaga l  tone ,  t h i s  l a t t e r  c o m p o n e n t  be ing  
una f f ec t ed  b y  p roprano lo l .  

Experiment Before propranolol After propranoloD 

Control Maximum Control Maximum 

1 48 68 44 68 
1 68 86 56 60 
3 46 80 36 40 
4 36 60 36 44 
5 44 56 32 44 
6 40 60 44 64 
7 44 48 44 52 
8 44 58 40 44 

Mean 46.3 4- 3.3 64.5 ± 4.5 41.5 -[- 2.6 52.0 4- 3.8 

o.1 mglkg body weight. 

Rdsumd. Les a u t e u r s  6 t u d i e n t  les diff6rences  q u a n t i t a -  
t i ves  e t  q u a l i t a t i v e s  de l ' e f fe t  du  s u x a m e t h o n i u m  sur  la 
fonc t ion  c a r d i a q u e  chez  des c h e v a u x  conc ien t s  e t  des  
c h e v a u x  soumis  g une  anes th6s ie  g6n6rale. I ls o n t  auss i  
contr61~ l 'eff icaci t6 du p roprano lo l ,  a g e n t  d ' a r r ~ t  de  t r a n s -  
miss ion  f l -adr6nergique,  e m p ~ c h a n t  t o u t  c h a n g e m e n t  d a n s  
les fonc t ions  d u  cceur. 
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