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In expe r imen t s  on ra t s  and mice gaanidine acted synerg ica l ly  on the blocking of neuromuscu la r  [cans-  
missiot~ caused b y p a r a m y o n .  Guanidine ac ts  as an antagonist  to D-tubocut 'arine and decame[honium, and 
has no s ignif icant  e f fec t  on the act ion of Succinylcholine.  

Guanidine se lec t ive ly  s t imula tes  neu romuscu la r  t r ansmiss ion ,  it acts  on motor  nerve endings [2, 7, 
10, 11]. Antagonism between guanidihe and ct~rare was d i scovered  by Rod~berger [12] on the gas t rocnemius  
muscle  of anes the t ized  cats during s t imulat ion of the sc ia t ic  nerve.  

The object  of the p resen t  invest igat ion ~,-as to s tudy antagonism between g~anidine and the Soviet 
m u s c l e - r e l a x a n t  paramyon,  s i m i h r  to D-tubocuzv.rine in its mechanism of action [1, 3, 9]. 

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

Exper imen t s  we re  p e r f o r m e d  on albino ra ts  weighing 200-300 g anesthet ized with sodium amy%al (100 
m g / kg ) .  E lec t r i ca l  s t imulat ion of the pe r iphera l  end of the divided sc ia t ic  nerve was c a r r i e d  out using 
square  pulses  (0.5 msec ,  1 - 5 0 / s e c )  f rom a type !G-6 genera te r .  The voltage var ied  f rom 0.2 to 3 V depend- 
ing on the threshold  for  each a~imal.  Action potentials  in the g~'~strocnemius muscle  were  recorded  oa 
photographic pape r  by  a "DISA" e lec t romyo~-aph ,  using coaxial  needle e lec t rodes  implanted into the muscle .  

EXPERIMENTAL RESULTS 

In doses of 100-200 mg/kg, themselves capable of producing spontaneous bioelectrical activity of the 
muscle [8], guanidine inhibited neuromuscular transmission in response to electrical stimu|ation of the 
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Fig. 1. Effect  of guanidine on act ion potential  
of gas t rocnemius  muscle  in response  to e l e c -  
t r i ca l  s t imulat ion of sc ia t ic  nerve .  P a r a m e t e r s  
of s t imulat ion 1 0 / s e e ,  0.35 V, 0.5 msec .  
1) Normal  conditions; 2) 1 rain; 3)  3 rain; and 
4} 20 rain a f t e r  injection of guanidine (100 a l g /  
kg). Amplif icat ion 1000 ~ V / m m ;  speed 2 r a m /  
msec. 

nerve  (Fig. 1). Inhibition of muscle  e lec t r i ca l  ac t i -  
vi ty was pa r t i cu la r ly  intensive when st imulat ion was 
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Fig. 2 .  Combined action of guanidine and p a r a -  
rayon on action potentials of gas t rocnemius  mus -  
cle in response  to e lec t r ica l  s t imulat ion of nerve.  
P a r a m e t e r s  of s t imulat ion 0.45 V, 0.5 m s e c , 5 0 /  
see.  1) Normal  conditions; 2) 5 rain a f t e r  in jec-  
tion of guanidine (100 mg/kg) ;  3) 1 rain; 4) 45 
min a f t e r  injection of paramyon (0.3 mg/kg) .  
Amplif icat ion 100;~V/mm; speed 2 m s e c / m m .  
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TABLE 1. Effect of Guanidine on Toxic Action 
of Muscle-Relaxants  

Muscle-relaxant 

D-tubocurarinc 

Paramyon 
De canicthon i urn 
Sticcinylcholinc 

D o~  
(in 
mg/kg) 

0,5 
0,7 
0,2 

I--5--3 

Con~ol 

No. of animals 
dying 

S5/30 53" 

15/4 
30/13 ~;~6 
! 0/8 80 

After guanidine 

dying 
absolute ] .. 

34/9 
20/14 70 
30/2 6.6 
15/11 73 

Note. Numera to r  gives total number  of animals;  
denomimator g ive s  number  of animals  dying. 

applicd at a f requency of 50 p u l s e s / s e e .  P a r a -  
rayon inhibited neuromuscula r  t ransmiss ion  in 
doses of 0 .3-0.5-I  m g /k g .  In some expe r i -  
ments ,  pa l~myon in doses  of 0.3-0.5 m g / k g  
did not inhibit neuromuscula r  t ransmiss ion ,  
although against  the background of guanidine 
these doses produce a complete block (Fig. 2). 
Paramyon (1 m g /k g ) ,  like guanidine, inhibited 
neuromuscu la r  t r ansmiss ion  init ially and for  
a lon~cr per iod (up to 2 h) if the nerve was 
stimtflatcd at the rate of S0  p u l s e s / s e e .  This 
was followed by inMbition~f the muscle r e -  
ponse (for 10-15 rain) to s t imulat ion of the 
nerve  at  the rate  of  20, I0,  and 1 p u l s e s / s e c .  

The synerg ism d i scovered  in the act ion 
of guanidine and paramyon on neuromuscu la r  

t r ansmiss ion  ~s tes ted and ver i f ied  in exper iments  on albino mice.  D-tubocurar ine  and musc le - re l axan t s  
succinylcholine and decamethonium, with depolar izing action,  were  used for  compar ison.  The exper iments  
showed that guanidine, if injected 30-40 min before  the muscle-relmxant ,  reduced the toxic effect  and m o r -  
ta l i ty  f rom poisoning by D-tubocurar ine  and decamethonium, had no influence on the effects  of succinylcho-  
l ine,  and potentiated the toxic action of paramyon (Table 1). 

The d i f ference  between the toxic action of the musc le - re l axan t s  (except succinylcholine) a f t e r  guani-  
dine and in the control  group is s ta t i s t ica l ly  significant  (P < 0.05). The increase  in toxici ty of paramyon 
against  the background of guanidine is pa r t i cu la r ly  noteworthy. 

In the mechanism of its c u r a r e - l i k e  action,  paramyon is s imi l a r  to D-tubocurar ine  [1, 3, 9], but in 
some effects  it d i f fers  from the la t ter .  Fo r  instance,  paramyon inhibits chol ines terase  act ivi ty  [6]. Neost ig-  
mine does not prevent  paramyon poisoning in mice [4]. The isolated dorsal  muscle of the leech,  when 
t rea ted  with neost igmine,  r eac t s  by c}~ntracture to subsequent adminis t ra t ion of paramyon [5]. Paramyon 
s t imulates  bioelect r ical  act ivi ty of the chronica l ly  dener~-ated muscle  without subsequent inhibition [8]. 
These  e a r l i e r  exper imenta l  observat ions  demons t ra te  s imi la r i ty  between paramyon,  on the one hand, and 
decamethonium and succinylcholine on the other .  The synerg ism between guanidine and paramyon dis t in-  
guishes the la t te r  f rom musc le - re l axan t s  possess ing  depolar izing action. 
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