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Invest igat ions  Into the Site of Action of Talox imine:  A N e w  Respiratory St imulant  Molecule 

Talox imine  is a p h t h a l a z i n e  d e r i v a t i v e  w i th  t he  s t ruc-  
tu re  : 

NOI-I 
U 

OCH2CH2N(CHs) 2 �9 HC1H20 

The  genera l  chemica l  p roper t i e s  of p h t h a l a z i n e s  h a v e  
been  descr ibed b y  PARSONS a n d  TURNER z. Ta lox imine  
has  been  s h o w n  to  be  a h igh ly  effect ive r e s p i r a to ry  
s t i m u l a n t  in  t he  r a b b i t  a n d  a b r o n c h o d i l a t o r  in t he  r a t  
a n d  gu inea-p ig  ~. 

The  p r e sen t  i nves t iga t ion  was u n d e r t a k e n  to  de ter -  
mine,  f irst ly,  w h e t h e r  t a lox imine  s t i m u l a t e d  re sp i ra t ion  
b y  d i rec t  ac t ion  on  t he  r e s p i r a t o r y  cen t re  or w h e t h e r  i t  
ac ted  t h r o u g h  pe r iphe ra l  chemorecep to r s  and,  secondly,  
should  i t s  r e sp i r a to r y  ac t ion  be  shown  to be  per iphera l ,  
w h e t h e r  a n y  ac t ion  of t a l o x i m i n e  on  t h e  cen t r a l  ne rvous  
sys t em could be  d e m o n s t r a t e d .  

Cats, l igh t ly  a n a e s t h e t i z e d  w i t h  sod ium p e n t o b a r b i t o n e  
(20 m g / k g  i.p.), were used. The  t r acheae  were  c a n n u l a t e d  
and  cannu lae  were inse r t ed  in to  t h e  j ugu l a r  veins.  Resp i ra -  
t ion  was recorded  b y  a Gree t  m a n o m e t e r  wh ich  recorded  
the  pressure  d rop  across a gauze res i s t ance  connec t ed  
across t he  t r a c h e a l  cannula .  T he  o u t p u t  of t he  m a n o -  
m e t e r  c i rcui t  was  d i sp layed  on  a T e k t r o n i x  502A oscil- 
loscope. I n t e g r a t i o n  of t he  pressure  changes  over  10 sec 
in t e rva l s  gave  a n  a r b i t r a r y  i nd i ca t i on  of v e n t i l a t o r y  
vo lume,  a n d  th i s  t r ace  was fed in to  t h e  lower b e a m  of 
t he  oscilloscope. 

20 m g / k g  of t a l o x i m i n e  g iven  i.v. increased  b o t h  
t he  r a t e  a n d  d e p t h  of r e sp i r a t ion ;  effects were m a x i m a l  
1 m i n  a f te r  in ject ion,  a n d  some increase  pers i s ted  up  to  
10 m i n  a f te r  in j ec t ion  (Figures  1-3). Af te r  d e n e r v a t i o n  
of t h e  ca ro t id  b o d y  a n d  d iv is ion  of t h e  vag i  a n d  recur-  
r e n t  l a ryngea l  nerves,  in jec t ions  of 20 m g / k g  of t a l o x i m i n e  
i.v. caused a shor t - l ived  depress ion  of r e sp i ra t ion  (Figures 
1-3), b u t  in j ec t ion  of a larger  dose of t a l o x i m i n e  (40 m g / k g  
i.v.) gave  rise to  r e s p i r a t o r y  s t i m u l a t i o n  (Figure  lc).  

A c o m p a r i s o n  was  m a d e  b e t w e e n  t he  effect  of dene rva -  
t ion  of t he  chemorecep to r s  on  t he  r e s p i r a t o r y  s t i m u l a t o r y  

f 
Tal0ximine z0mp/kg 

t 
TaloxiFnine 40mg/kg 

ac t ion  of t a lox imine  a n d  on  t h e  ac t ion  of 2 o the r  respi ra-  
t o r y  s t imu lan t s ,  viz. bemegr ide  (Megimide, Nicholas  
Labora to r ies )  a n d  n i k e t h a m i d e  (Leptazol,  Ciba). B e m e -  
gr ide  (8 m g / k g  i.v.) was  ef fec t ive  as a r e sp i r a to ry  s t imu-  
l a n t  b o t h  before  a n d  a f t e r  d e n e r v a t i o n  of t he  chemo-  
recep tors  b u t  a f t e r  d e n e r v a t i o n  th i s  effect  was less 
p ro longed  (Figure 3). N i k e t h a m i d e  (100 m g / k g  i.v.), l ike 
t a lox imine ,  was  a n  effect ive  r e sp i r a to ry  s t i m u l a n t  before  
d e n e r v a t i o n  of t he  chemorecep to r s  and,  l ike t a lox imine ,  
caused  depress ion  of r e sp i r a t ion  a f t e r  dene rva t ion .  These  
results ,  therefore ,  coincide w i t h  t h e  k n o w n  p h a r m a c o l o g y  
of bemegr ide  a n d  n i k e t h a m i d e  3 a n d  ind ica te  t h a t  t he  
m o d e  of ac t ion  of t a l o x i m i n e  resembles  t h a t  of n i k e t h a -  
mide  b u t  t h a t  t a lox imine  is ef fect ive  a t  a m u c h  smal le r  
dose in t e r m s  of mg/kg.  

I t  was  the re fo re  shown  t h a t  i t  was  necessa ry  for  t h e  
pe r iphe ra l  cl~emoreceptor  reflexes to  be  i n t a c t  for a dose 
of 20 m g / k g  of t a l o x i m i n e  to s t i m u l a t e  resp i ra t ion ,  b u t  
th i s  d id  no t  necessar i ly  i m p l y  t h a t  t a lox imine  h a d  a 
d i rec t  ac t ion  upon  these  reflexes, especia l ly  as i t  h a d  also 
been  d e m o n s t r a t e d  t h a t  40 m g / k g  doses of t a l o x i m i n e  
could  ac t  a f t e r  d e n e r v a t i o n  of t h e  ref lexogenic  chemo-  
r ecep to r  areas.  Record ings  f rom the  ca ro t id  b o d y  nerves  

200 

~ IBO 

I~0 

l~-O 

�9 ~ I20 

100 

8D 

60 

i 

I I i f * M 

24 

~ -  20 
a m :  
c Q  

>. 12, 

E "~" " [ "" I I I ] 

0 Z # 6 8 lonlin 
Attar talox[aina Z0 N/k8 i.v. 

Fig. 2. (above) Showing change in ventilation as percentage of control 
to 20 mg/kg taloximine i.v. solid line, before denervation of chemo- 
receptors; interrupted line, after denervation of chemoreceptors. 
(below) Showing change in respiratory rate in response to 20 mg/kg 
taloximine i.v. before and after denervation of chemoreceptors. 
All data shown are the mean fl'om 9 cats ~ S.E. 
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Fig, 1. (A) Response of barbiturate anaesthetized cat with chemo- 
receptor areas intact to 20 mg/kg of taloximine i.v. (B) Response 
of same cat to 20 mg/kg taloximine i.v. after denervation of carotid 
body and aortic chemoreceptors. (C) Response of same cat to 
40 mg]kg taloximine i.v. after denervation of chemoreceptors. 
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were t aken ,  a n d  increased  f r equency  of d i scharge  in 
f i l amen t s  of these  p r e p a r a t i o n s  were  obse rved  fol lowing 
i.v. a d m i n i s t r a t i o n  of t a lox imine .  T he  e l ec t roneu rog rams  
were t a k e n  f rom m u l t i f i l a m e n t  p r e p a r a t i o n s  a n d  could 
no t  be  expressed  in a q u a n t i t a t i v e  inanner .  This  suppor t s  
the  o t h e r  d a t a  i n d i c a t i n g  t h a t  t a l o x i m i n e  ha s  a d i rec t  
ac t ion  on  pe r iphe ra l  chemorecep tors .  

appea r s  t h a t  t h e  dose t h a t  caused  r e sp i r a to ry  s t i m u l a t i o n  
a f t e r  ref lexogenic  a rea  d e n e r v a t i o n  was close to  t h e  con- 
vu l s ive  dose. 

I t  can  be  conc luded  t h a t  t a l o x i m i n e  ac t s  as a respi ra-  
t o ry  s t i m u l a n t  p r e d o m i n a n t l y  b y  i ts  ac t ions  on  t he  re- 
f lexogenic areas,  b u t  i t  also ha s  cen t r a l  ne rvous  ac t ions  
a m o n g s t  i ts  pha rmaco log ica l  act iv i t ies .  

Taleximine 20mg/kgi.v. bemegricle 8mg/kg i.v. Niketharniae 100rng/l@.V. 
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Fig. 3. Responses of 9 barbiturate anaesthetized cats to taloximine, 
bemegride and nikethamide given i.v. before denervation of the 
chemoreceptors (open histogram), and after denervation of the 
chemoreceptors (stippled histogram). 
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Fig. 4. Enhancement of the flexor withdrawal reflex in tile decere- 
brate spineal eat preparation against a background of response 
decrement due to habituation following an i.v. dose of 10 mg/kg 
taloximine. 

I n  v iew of t he  obs e r va t i ons  t h a t  large doses of ta lox i -  
m ine  s t i m u l a t e d  r e sp i r a t i on  a f t e r  d e n e r v a t i o n  of t h e  
chemorecep to r s  i t  was  dec ided  to  d e t e r m i n e  w h e t h e r  
t a l o x i m i n e  was effect ive  in  p r o m o t i n g  some o the r  pa ra -  
m e t e r  of c en t r a l  ne r vous  s y s t e m  ac t iv i ty .  T he  effect  of 
t a l o x i m i n e  on  t he  f lexor  w i t h d r a w a l  reflexes was, the re -  
fore, e x a m i n e d  in t h e  dece reb ra t e  sp ina l  ca t  p r e p a r a t i o n  
descr ibed  b y  GRIFFIN a n d  PEARSON 4. I n  th i s  p r e p a r a t i o n  
ti le i sometr ic  t ens ion  recorded  f rom a slip of t h e  b iceps  
femor is  musc le  was m e a s u r e d  in response  to  r epea t ed  
app l i ca t i on  of u n i f o r m  elect r ica l  s t imul i  to  t he  ips i la te ra l  
h indpaw.  App l i ca t i on  of such  s t imul i  resul t s  in a pro- 
gressive d e c r e m e n t  of t he  f lexor  response.  

E n h a n c e m e n t  of t h e  f lexor  w i t h d r a w a l  ref lex aga ins t  
a b a c k g r o u n d  of response  d e c r e m e n t  due  to h a b i t u a t i o n  
was shown  to  occur  w i t h  a dose of 10 m g / k g  i.v. of ta lox i -  
m ine  (see F igure  4). Desp i t e  t h i s  e n h a n c e m e n t  of t he  
f lexor ref lex a t  doses as low as 10 m g / k g  i.v. t a l o x i m i n e  
was n o t  shown  to  cause  convu l s ions  in t h e  ca t  u n t i l  
doses in  excess of 4 0 m g / k g  were given.  I t  the re fore  

Rdsumd. U n e  s u b s t a n c e  nouvel le ,  la t a lox imine ,  admi -  
n is t r6e  p a r  voie  i n t r a v e i n e u s e  p r o d u i t  chez le c h a t  & une  
dose de 20 m g / k g  i n d e m n e  une  a u g m e n t a t i o n  de l ' e f for t  
respi ra to i re .  On m o n t r e  qu'& ce t te  dose la  t a l o x i m i n e  
acc61gre la  f r6quence  des d6charges  enregis t r6es  & p a r t i r  
de f i l amen t s  mul t i f ib r i l l a i res  du  nerf  du  corps  caro t id ien .  
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The Influence of/~-Methasone on Antimicrobial Activity of Gentamicin 

I t  is u n i f o r m l y  accep ted  t h a t  cor t icos tero ids  ill h igh  
c o n c e n t r a t i o n s  decrease  me tabo l i c  funct ions .  I l l  c e r t a in  
low concen t r a t i ons ,  however ,  t h e y  increase  oxygen  con-  
s u m p t i o n  of h u m a n  a n d  a n i m a l  cells, as ha s  been  de- 
m o n s t r a t e d  in  cell cu l tu re  e x p e r i m e n t s ;  suspens ions  of 
m ic roo rgan i sms  (bac te r i a  a n d  fungi  in r e s t ing  a n d  
p ro l i fe ra t ing  phase)  r evea l  a n  a c t i v a t e d  cell m e t a b o l i s m  
in t he  presence  of cor t icos tero ids  in low concen t r a t i ons ,  

too  123. Fo r  th i s  reason,  all i nh ib i t i on  of a n t i m i c r o b i a l  
effects of a n t i b a c t e r i a l  agen t s  m i g h t  occur  w h e n  used 
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