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Summary. Pyrithinol-I-IC1 (40 mg/kg i.v.) decreased in eats the activity of individual 
l~enshaw cells in the spinal ventral horn which are known to be excited via typically eholinergic 
motor axon collaterals. On the other hand this substance prevented the excitatory action 
which ethyl alcohol (0.8--1.6 g/kg i.v.) normally exerts upon the Renshaw cells. No protective 
effect of pyrithinol-ttC1 was found against the alcohol induced depression of gamma moto- 
neurones. I t  is assumed from the results that pyrithinol-ItCl exerts its protective action 
specifically upon eholinergic systems. 

Zusammen/assung. ,,Antagonistisehe Wirkung von Pyrithinol-HC1 gegeniiber ]~thyl- 
alkohol, untersucht an einer cholinergen Synapse im l~iiekenmark." 

1. An deeerebrierten oder narkotisierten (Pentobarbital) Katzen wurde die Wirkung yon 
Pyrithinol-HC1 allein und in Verbindung mit J~thylalkohol auf die Aktivit~t einzelner Renshaw- 
Zellen (RZ) nach antidromer Reizung untersucht. 

2. Dutch Pyrithinol-tIC1 (40 mg/kg i.v.) wurde die RZ-Aktivitgt vermindert. 
3. Nach vorheriger Gabe yon J~thylalkohol (1,6 g/kg i.v.), die eine starke RZ-Aktivierung 

hervorrief, bewirkte Pyrithinol-HC1 (40mg/kg i.v.) eine Verminderung der RZ-Aktivitgt 
his unter den Ausgangswert vor der Alkoholgabe. 

4. Gabe yon Alkohol (0,8 g/kg i.v.) nach Pyrithinol-HC1 (40 mg/kg i.v.) bewirkte an der 
RZ keine Aktivitatssteigerungen mehr. 

5. Da an Gamma-~Iotoneuronen die stark drosselnde Wirkung yon Alkohol dutch Py- 
rithinol-ltC1 nicht aufgehoben wurde, ist anzunehmen, dab Pyrithinol~tIC1 im Riickenmark 
eine Schutzwirkung gegeniiber Alkohol speziell an der cholinergen ~Z-Synapse entfaltet. 
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I t  has been demonst ra ted  - -  with recordings of  E E G  and cortical evoked re- 
spones - -  t h a t  pyrithinol-tIC1 exerts an antagonism against acute alcohol 
intoxicat ion (Teijeira and Martinez-Lage, 1961; Dolce, 1970; Tan-eli, 1971). 
However ,  there are only speculations about  the mechanism of its protect ive 
action. I t  has been reported t h a t  e thyl  alcohol has at  least two modes of  basic 
act ion upon  nervous s t ructures:  firstly, i t  facilitates eholincrgic synaptie  trans-  
mission (Feng and Li, 1941; Larrabee  and Posternak,  1952; Okada and Adachi,  
1961; Gage, 1965; Okada, 1967; Hagenah  et al., 1971; Meyer -Lohmann et al., 
1971); secondly, in some cases i t  has a depressive effect on a neurone 's  act ivi ty,  
either due to a change in ionic permeabil i ty  of  its membrane  (Eidelberg and  
Wooley, 1970) or to a reduct ion of  its exci ta tory  input .  We therefore invest igated 
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Fig. 1A--C. The excitatory effee~ of e~hyl alcohol (1.6 g/kg i.v.) on the discharge ofa Renshaw 
cell activated by supramaxima, l antidromic stimulation of the ventral roo$ L~ in a pento- 
burbital ca~, and the aatago~sm of p~i~hinol-HC1 (40 mg/kg i.v.). A ConcmI. B 3 m ~  afar  
the in~ec~ion of ethanol. C 8 m~ ~fte~ the injection of p~h~ol-t~C1. Time between B and C: 
15 m~. The meun coun~ of spikes per anti&-omic volley during ~he fim~ 50 msec (23.70, 29.41, 
19.22, respectively) and ~he s ~ d ~  de~a¢ion of their individual values (~  0.73, ~ 1A6, 
~ 0.83, respectively) a~e s h o ~  above the records. In bracke~ the ~umber of tri~ls is Wen 

from which ~ho results were computed in each case 
~ig. 2A~C. The action of p~ithinot-HCl (40 mg/kg i.v.) and of ethyl Mcohol (0.8 g/kg i.v.) 
upon the responsiveness of a Rensha.w cell to supram~ximM s$imul~tion of the ventral root 
L v. A Control. B 5 rain ~f~r the injection of p~ithinol-~C1. C 2 m ~  ~fter the application 
of ethanol. Time betwee~ B und C: 16 rain. For the mea.n~g of numbers, see legend of Fig. 1. 

Decereb~ted cat 

the effect of pyrithinol.HC1, both alone and in combination with ethyl alcohol, 
on the activity of cat 's  Renshaw cells which are excited via cholinergic synapses 
by  recurrent collaterals of spinal alpha motoneurones. ]~or comparison, we 
observed the reactions of spinal gamma motoneurones which are very sensitive 
fo depressive drug actions (Schomburg, 1968), bu t  receive much less Renshaw 
inhibition than the alpha cells (Ellaway, 197t). 

Pyrithinol-l=IC1 (40 mg/kg in l~inger's solution) was slowly (over 2 - -5  rain) 
injected intravenously. ~ur ther  details for the methodical procedure are de- 
scribed elsewhere (Meyer-Lohmann et al., 1971). 
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Fig. 1A shows the response of an  individual  Renshaw cell to a single anti-  
dromie volley in ven t ra l  root  LT, recorded b y  convent ional  microtechniques.  
An in t ravenous  injection of  e thy l  alcohol (1.6 g/kg) caused a highly significant 
increase (p < 0.001) of  the  response of  the Renshaw cell (Fig. 1 B). We have  
recent ly  described this typica l  effect in detail  (Hagenah  et al., 1971 ; Meyer-Loh-  
m a n n  et al., 1971). B y  pyr i th inol -HCl  (40 mg/kg  i.v.) the  exc i ta to ry  effect of  
alcohol is abolished (Fig. 1 C), the Renshaw cell's response is now even reduced in 
compar ison to the control  (p < 0.001). I n  Fig. 2 the  sequence of  drug appl icat ion 
was reversed. Pyri thinol-HC1 (40 mg/kg  i.v.) was given first, causing a highly 
significant decrease (p < 0.001) of  the response of the  Renshaw cell (Fig. 2A 
and B). In  general, this decrease was max ima l  within 5 - -10  rain af ter  the  d rug ' s  
application,  whereas control  conditions were appa ren t ly  reestabl ished af ter  abou t  
1 hr. An appl icat ion of e thyl  alcohol (0.8 g/kg i.v.), 21 rain af ter  the  inject ion 
of  pyrithinol-HC1, was now unsuccessful in increasing the responsiveness of  the 
Renshaw cell (Fig. 2 C). E v e n  1 hr af ter  pyrithinol-HC1 appl icat ion no significant 
increase in the  Renshaw cell's ac t iv i ty  could be seen. 

The  ac t iv i ty  of  g a m m a  motoneurones ,  recorded f rom vent ra l  root  f i laments 
in decerebra ted  cats, decreased af ter  an inject ion of  alcohol (0.8 mg/kg) ;  to ta l  
silence was usual ly  reached within 1 rain. This effect took  place independent  of  
whether  pyr i th inol -HCl  had  been given before or not.  

P rov ided  t h a t  the actions of e thyl  alcohol on spinal nervous  s t ructures  are 
res t r ic ted to the  two mechanisms ment ioned  above,  i t  m a y  be concluded f rom 
these results t h a t  pyrithinol-HC1 exerts  its pro tec t ive  effect specifically upon  
eholinergic systems.  

The authors thank the E. Merck Company (Darmstadt, Germany) for a gift of pyrithinol- 
HC1 (Encephabol®). 
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