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The nicotine-like compound tetramethylammonium iodide (TMA) and trimethylamine hydrochloride 
(TRIMA) depress  the responses of the nictitating membrane to stimulation of the Postganglionic cervical  
sympathetic nerve. This effect is due to the s~npathotyt ic  activity of the compounds, which is approxima- 
tely ten times g rea te r  for TMA than for TRIMA, 

A structural  component of bretylium, xylocholine, and other  sympatholytics is quaternary (ammonium) 
nitrogen, conversion of which into t e r t i a ry  leads to loss of activity of these compounds [i ,  4, 13, 15, 16], 
In this way the sympatholytics resemble nicotine-like compounds, whose activity in many cases is due to the 
presence of ammonium nitrogen [3, 9]. This resemblance between sympatholytics and nicotine-like preparu-  
tions is confirmed by the fact that during the action of preparat ions of one group effects are  observed 
charac ter i s t ic  of the other.  For  example, in the initial stage of action of xylocholine and bretyIium, exci ta-  
tion of autonomic ganglia and of the adrenal medulla is observed [7, 18, 19, 25], whereas cholinomimetic 
compounds exhibit distinct sympatholytic proper t ies  [6, 14, 26]. 

Since the "ammonium end" of many nicotine-like and sympatholytic compounds is formed by two or  
three methyl groups, we decided to investigate the action of the simplest  nicotine-like compound, te t ra-  
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Fig. 1. Sympatholytic action of Thi& (A) 
and TRIMA (B). Ordinate: contractions 
(in ram) of nictitating membrane of cat 

caused  by stimulation of postgangtionie 
sympathetic nerve; abscissa:  frequency 
of e lect r ical  stimulation (pulses/see).  
At each point the results  of five exper i -  
ments are  shown with their confidence 
limits (P = 0.05). 1) Control experiments;  
2) TMA in dose of 0.05 mmole/kg;  
3) TMA in dose of 0.25 mmole/kg;  
4) TRTMA in dose of 0.5 mmole/kg;  
5) TRIMA in dose of 2.5 mmoles /kg .  

methylammonium iodide (T~La_), and of its t e r t i a ry  analog, 
t r imethylamine hydrochloride (TRTMA), on postganglionic 
sympathetic nerve f ibers.  

E X P E R I M E N T A L  M E T H O D  

Experiments were car r ied  out on 30 cats anesthetized 
with hexobarbital (100 mg/kg  intraperitonealiy).  Using a 
frontally-writ ing isotonic lever (1:10) recordings were of 
contractions of the nictitating membrane caused by st imula-  
tion of the postganglionic cervical  sympathetic nerve (fre- 
quency 0.5, 5, and 20 / see ,  duration I msec,  amplitude 20 V, 
for a period of 5 sec) and by intravenous injection of L-adre -  
nalin bi tar t ra te  in a dose of 5 #g. 

Because of the inhibitory action of far,me doses of 
TMA on the resp i ra to ry  center  [2], all the experiments 
were car r ied  out with the aid of art if icial  respiration.  

The sympatholytic effect of the preparations was 
tested immediately and 30, 80, and 160 rain af ter  adminis-  
tration. The compounds were injecte~t into the femoral vein 
in doses of 0.5 and 2.5 mmoles /kg  (TRIhLk) and 0.05 and 
0.25 mmole /kg  (T~'v[A). The action of each dose was tested 
on five animals.  In one ser ies  of experiments TMA was in- 
jected into adrenalectomized animals and in another ser ies  
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Fig. 2. Action of TMA in dose of 0.25 mmole/kg 
on contractions of nictitating membrane caused 
by stimulation of postganglionic sympathetic 
nerve in intact (I), atropinized (II), and adrena- 
lectomized (I!l) animals. Legend as in Fig. I. 

into a t rop in izcd  an imals .  The an ima l s  r co : i ve d  a t r o -  
pine in t ravenous ly  in a dose of 1 m g / k g  1 h before  
the expe r imen ta l  began. 

E X P E R I M E N T A L  R E S U L T S  

AND DISCUSSION 

The r e su l t s  given in Fig: l show that: TI~L~, in 
a dose  of 0.05 m m 0 ] e / k g ,  d e p r e s s e d  the r e sponse  of 
t hcn i c t i t a t i ng  m e m b r a n e  to s t imula t ion  of the  p o s t -  
gangtionie ce rv i ca l  sympa the t i c  nerve .  This  effect  
was c l e a r e r  with low f requenc ies  of s t imula t ion .  In 
a dose Of 0.25 m m o l e / k g  the compound exhibited 
s t rong  blocking ac t iv i ty ,  a l so  m o r e  m a r k e d  a t  low 
f requenc ies  of  s t imula t ion .  The inhibi tory  act ion of 
TMA was f a i r ly  s table:  2.5 h a f t e r  its admin i s t r a t ion  
comple te  r e c o v e r y  of the or iginal  ampl i tude  of con-  
t r ac t ion  of the nict i tat ing m e m b r a n e  was not obse rved  
in any  e x p e r i m e n t s .  

In expe r imen t s  on intact ,  a t ropin ized ,  and ad rena leg tomized  cats  TMA showed a l m o s t  identical  b lock-  
ing ac t iv i ty  (Fig. 2). In a l l  these var ian t s  of the e x p e r i m e n t s  the compound d e p r e s s e d  the r e sponse  of the 
nicti tat ing m e m b r a n e  main ly  to low f requenc ies  of s t imula t ion;  the cu rves  re f lec t ing  the r e sponse  of the 
nicti tating m e m b r a n e  to s t imulat ion of the nerve  a t  high f requenc ies  a r e  pa ra l l e l .  In no s e r i e s  of e x p e r i -  
ments  did Thb~ produce  a s t a t i s t i ca l ly  sig~aificant d e c r e a s e  in the r e sponse  of the nict i ta t ing m e m b r a n e  to 
injection of adrenal in .  

TRIMA in a dose of 0.5 m m o l e / k g  did not give s t a t i s t i c a l l y  s ignif icant  changes in the response  of the 
nict i tat ing m e m b r a n e  (Fig. 1). In a dose of 2.5 m m o l e s / k g ,  the compound s igni f icant ly  reduced the con-  
t rac t ions  of the nict i tat ing m e m b r a n e  produced by s t imula t ion  of the s:~anpathetic ne rve  but had no signif icant  
effect  on cont rac t ions  caused by adrena l in .  

Compar i son  of the cu rves  ~ v e n  in Fig. 1 show that  T h ~  in a dose of 0.25 m m o l e / k g  and TRIMA in a 
dose of 2.5 m m o l e / k g  have a l m o s t  identical  blocking act iv i ty .  

These  r e su l t s  sugges t  that  inhibition of cont rac t ions  of the nict i ta t ing m e m b r a n e  caused  by s t imula t ion  
of the postgxnglionic sympa the t i c  nerve  is due to the sympathol3/cic ac t iv i ty  of T~L~k and TRIMA. The bas i s  
fo r  this a s s e r t i o n  is the fact  that this p a r t i c u l a r  ef fec t  was not accompanied  in any s e r i e s  of e x p e r i m e n t s  
by a s t a t i s t i ca l ly  s ignif icant  d e c r e a s e  in the r e sponse  of the m e m b r a n e  to L -ad rena l in .  

Since the postgangl ionic  ce rv i ca l  sympa the t i c  nerve  contains chol inergie  f ibers  [5, 11, 21], and chol i -  
nerg ic  b iochemical  s y s t e m s  a re  p re sen t  in the nict i tat ing m e m b r a n e  [22-24], it could be postula ted that  the 
inhibition of the response  of the nicti tat ing m e m b r a n e  is due to some  degree  to the chol inolyt ic  act ion of 
l a rge  doses  of TMA. However ,  a f t e r  the p r e l i m i n a r y  inject ion of a t rop ine ,  ThLA. was found to produce  a l -  
mos t  the s a m e  d e c r e a s e  in cont rac t ion  of the nict i tat ing m e m b r a n e  as  ~ s  o b s e r v e d  in unat ropinized 
an ima l s ,  

It was a l so  shown that the blocking ac t iv i ty  of TMA on ad rena l ec tomized  an ima l s  is no less  m a r k e d  
than on intact an imals .  Hence,  l ibera t ion of ca techo lamines  f rom the adrena l  medul la  [9, 10] and the i r  sub-  
sequent  a s s imi l a t ion  [12, 17, 27] have no s ignif icant  role  in the development  of the sympatho ly t ic  act ion of 
TM_A. 

According  to data in the l i t e r a tu re ,  sympa thoIy t i c s  di f fer  cons ide rab ly  in the cha ' r ac te r  of the i r  act ion 
[4, 20]. One dist inguishing fea ture  is that b re tyI ium exhibi ts  maximal  sympatho ly t ic  ac t iv i ty  at  high f r e -  
quencies  (20 -25 / sec )  of s t imulat ion,  whereas  oc ta teas in  and r e s e r p i n e  exhibi t  the i r  m a x i m a l  sympa tho t f i i c  
ac t iv i ty  a t  low f requencies  (0 .01-1 / sec )  [7, 8]. This  fea ture  of the act ion of oc ta tens in  and r e s e r p i n e  is a s -  
socia ted  with their  act ion in using up the ca techo lamines  r e s e r v e s  [8]. This  hypothesis  can a l so  be appl ied 
to TMA and TRLMA, whose sympatholy t ic  act ion is a l so  exhibi ted m o r e  s t rong ly  a t  low f requenc ies  of 
s t imulat ion.  
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