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line caused practicdly no increase in Vtjul. Beme- 
gridc, picrotoxin, Ret 7-0105 and DEHB showed a 
moderate action. Prethcamide and dimefline 
exerted the greatest and most lasting stimulant 
action on the respiration, the former acting murc on 
the F and the latter more upon the \‘,I.. 

Experiments on rabbits with morphine-depressed 
respiration yielded similar results. In fact. only 
dimefline, prethcamide, bemrgride, DEHB and 
picrotoxin brought thr 1.~~1 back to normal or 
supranormal levels. 

Taking account of toxicity, the widest therapeutic 
margin was shown hy dimefline, followed by brmr- 
gridc, prethcamidc and Ret 7-0105. 

The pnrumokinetic activity of dimeflinc and 
prethcamide was confirmed in dogs and cats with 
barbital- or morphine-dcprcsscd respiration. Both 
drugs raisrd the HbO, and the blood pH in addition 
to the \‘l>ut. 

Dimefline is, moreovrr, highly active in combat- 
ing respiratory syncopr induced by various drugs 
and in establishing the respiratory fimction in 
immature fortusps. 

55 Immunosympathectomy as a New Approach 
to the Study of the Sympthetic System. 
K. LEVI-~IONT.~XIXI and P. U. .\NGELETTI 
(U.S..\.!. 

.%dult Swiss mice and albino rats were used. 
Injections of the antiscrum were given soon after 
birth for 5 consecutive days at the daily doses of 
0.05 ml/g of body wt. Histological examination of 
the superior cervical ganglia was performed in all 
animals used for the chemical assay of catrchol- 
amines and MAO activity. 

Adrrnalinc and noradrenaline were measured in 
various organs by spectrophotofluorometric pro- 
cedures. hf.40 was measured in the Fame organs 
by manomftric technique. A marked decrrasr in 
thr noradrenaline content was found in heart, 
splwn and othrr tissues of the immunosympathrc- 
tomized animals. Levrls of MAO activity were also 
found to br decreased in several organs of the same 
animals. The influence of the administration of 
various substrates on XIAO activity was investi- 
gated in normal and experimental mice and rats. 
The results of the ahovc experiments will be dis- 
cussed with respect to mono-amine-oxidase activity 
and sympathetic function. 

1. LEVI-RI• NTALCINI, R. and COHEN, S. (1960), 
~41~2. X.2?. .Icad. #Ski., 85, 324. 

56 Cholinesterase Distribution in the Sympa- 
thetic Nervous System of the Cat. F. 
SJBQWS’IST and B. FREDRICSSON (Sweden). 

Sympathetic ganglion cells are not homogeneous 
with respect to their content of acetylcholinesteraw 

(AcChE). A small number of the neurons resemble 
parasympathetic ganglion cells and anterior horn 
cells in terms of strong histochemical staining inten- 
sity for AcChE (thiocholine method:). The great 
majority of the sympathetic ganglion cellr have wry 
littlc, if any, AcChE-acti\-it?. 

The characteristic .+ChE-rich nerve cells arc 
predominantly found in the stellate ganglion and 
at the level of 1,6GSl. In these particular ganglia 
these neurons can amount to 5-15 per cent of the 
cell population, but in other paravertebral ganglia 
they arc surprisingly few. They swm to be 
extremely rare in thta pwvertcbral ganglia. De- 
nervatinn rxperiments show that most of these cells 
in the stellatc ganglion arr connected \vith ncrvc 
fibrcs to the fore leg. 

The results are sllggcstivr of two iimctionally 
different types of sympathetic ganglion ~11s. The 
AcChE-rich ganglion cells are unevenly distributc.(l 
in the sympathetic nervous s?;qtrm with an accumu- 
lation in those ganglia gi\-ing rise to the secretory 
and vasomotor fibrcs to the fore and hind foot.” 
This is of intcrcst since the sweat glands of the cat 
arc exclusively fount1 in tbr paws and arc cholin- 
rr+cally inncrvatcd.‘” The possible rrlationship 
bc.twcen these AcChE-rich ganglion ~11,~ and post- 
ganglionic cholincrgic sympathetic fibre\ in general 
will br discussed. 

1. LANGLEY (1891). 
2. DALE and FELUBERG 19341. 

57 On the Mechanism of Action of the Ganglion- 
blocking Agents. D. -4. I*;H.\RKEUCH 

(U.S.S.R.). 

The influrncr of t(~tracthylammoniunn. hexa- 
methonium, hrxonium, pendiomide and mrcamyl- 
amine on the interneuronal transmission of excita- 
tion in sympathrtic ganglia was studied. It was 
Ibund that all the drugs trstetl cleepen the passimal 
(\Vedensky) inhibition of the ganglia, increase the 
time required for transmission of nervous excitation 
from the pre- to thr post-ganglionic fibres c latency) 
and prevent after-discharges. The inflwnce cxvr- 
ted by ganglion-blrvzking agents in rrspt~ct to tht 
above paramrtrrs seemed to be fairly uniform. :\ 
different result leas obtained in experiments with 
postactivation potentiation. Hrxamcthonium, pen- 
diomidc and mecamylamine decrease or totally 
prwent the developnwnt of potentiation: trtra- 
ethylammonium was found to be ineffecti\-v. 

In view of these data. and considering the nature 
of’ postactivation potentiation it may be suggested 
that hexamcthonium. pendiomide and mecamyl- 
amine exert a depwssing action on the activity of 
the presynaptic endings. 

In order to analyse the action of the ganglion- 
blocking agents on the conduction of excitation in 
the post-synaptic neurones. experiments with post- 
activation inhibition were undertaken (the latter 
dewloping as a result of interaction of the hetero- 
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synaptic volleys, together with recordmg of the bio- 
electric activity of the ganglia following antidromic 
stimulation). It was found that the ganglion- 
blocking agents do not increase postactivating 
inhibition and have no influence on the conduction 
of excitation during antidromic stimulation. In 

contrast to the ganglion-blocking agents, procaine 
considerably impairs conduction of excitation in 
the postsynaptic neurones. 

From the above data it appears that the inhibition 
of transmission of excitation in autonomic ganglia 
which occurs under the influence of ganglion- 
blocking drugs is related not only to the selective 
depression of the cholinoreceptores, but may also 
be the result of the influrnce rxertcd by these sub- 
stancrz. on the fimction of the presynaptic rndings. 

58 Enhanced Postganglionic Responses of Sym- 
pathetic Ganglia to Stimulating Agents 
Following Repetitive Preganglionic Stimu- 
lation. R. L,. \‘OLLB fC.S..\.). 

Asynchronous postganglionic discharges of the 
feline supwior cervical e;anglion. in situ, rvoked by 
acetylcholine (ACh), carbam+holine, and tetra- 
methylammonium (T11.11 \vere monitored with 
conventional electrophysiological techniques. Fol- 
lo\ving repetitive preganglionic stimulation with 
supramaximal volleys at rates ranging from 20 to 
100 c/s for periods of 10 see to 15 min, the ampli- 
tudes and timeecourses of the ganglionic responses 
to these agents were enhanced markedly. The 
duration of stimulation required to produce thrsc 
changes appeared to be related inversely to the 
frequent) of stimulation. Following repetitive 
stimulation. carbamylcholinr, administered in 
doses which elicited postganglionic responses lasting 
20-30 \ec in previously rmstimulated ganglia, 
evokrd responses which la\t 3-5 min. Doses of 
ACh and carbamylcholinr \vhich produced just 
detectable postganglionic firing were reduced 8- to 
16-fold by this procedurr of conditioning. ‘The 
threshold doses ofTM.4. holvrver. wrre not rrducrd: 
suprathresholtl doses wwc potcntiatcd. The en- 
hanced rraponses, once induced, persisted for the 
duration of the experiment (up to 5 hr after con- 
ditioning stimulation). Antidromic stimulation of 
the postganglionic trunks of normal and chronically 
denervatcd ganglia did not result in any significant 
alteration of the responw of the ganglia to these 
agents. Furthermore, ganglionic blockade by 
hexamcthonium, infused into the arterial supply of 
the ganglia before and during repetitive stimulation 
in amounts which blocked completely the post- 
ganglionic responses to single preganglionic volleys, 
did not prevent the occurrence ofenhanced responses 
to injected stimulating agents. It is suggested from 
these findings that: ( 1) conditioning with repetitive 
preganglionic volleys results in alterations in the 
presynaptic nerve terminals as reported previously 
by Larrabee et al.“‘; and (21 the action of .4Ch and 

carbamylcholine on the ganglion is due in part to 
stimulation of the nerve terminals.‘“’ 

1. L.%RRABEE and URONK (19471. 3. ,~‘euro~hysiol.. 
10, 139. 

2. \‘OLLE and KOELLE (1960). The Pharmacolo,~i~t. 
2, 88. 

59 Classification of Ganglionic blocking Agents. 
J. .\I. VAK ROWJM (Holland). 

Transmission of impulses through the ganglionic 
synapse is to some extrnt similar to transmission 
through the neuromuscularjunction. In both cases 
acetylcholine (ACh) is involved, which implies that 
drlcgs may act by: (a) inhibiting the synthesis of 
ACh: ibi affecting the rcleasc of .4Ch; (c) occupy- 
ing ACh-receptors whilst having intrinsic activity 
and thus action as an ;\Ch-mimctic; (dl mrrcl! 
occupying ACh-receptors and thus acting as a 
competitive antagonist; (c) occupying other recrp- 
tars and so acting as a non-competitive antagonist. 

\\:hrn studying ganglionic blocking agents on 
neuro-muscular preparations cvidcnce accumulatw 
that some may act as compctitivc antagonists and 
others as non-competitive antagonists. 

Canglionic-stimulants and -blocking agents have 
therefore been investigated upon the isolated 
guinea-pig intestine under conditions that only 
ganglionic effects are measured. Dose-response 
curves were made of the stimulants using nicotine 
as a standard, whereas the blockers wcrc studied as 
how they affect dose-response curves of nicotinr. 

At least thrre classes of ganglionic drugs occur: 
Class I: the mimetics as nicotine, D,\lPP, pyridinr- 
3-methyl-yl-trimethylammonium; Class II: thr 
lytics or competitive antagonists as hexamcrhonium. 
pentapyrrollidinium and azamrthonium; Class II1 : 
the non-competitive ganglionic blocking agents a\ 
pentacyne, chlorisondamine. There existic a num- 
ber of intcrmccliate compounds, e.g. merarflylaminr 
and pempcdinc. which arr both rompct~t~\~r and 
non-competitive. 

There exists a characteristic rtlationship bctwccn 
chemical structure and the class of drug. 

60 The Effect of Various Amines on Trans- 
mission through the Superior Cervical 
Ganglion of the Cat. S. 1% GERTNER and A. 
ROM>\NO (U.S.A.). 

\Ve have recently reported that guancthidine and 
bretylium blocked transmission when perfused 
through the superior cervical ganglion. This block 
which could be antagonized by the perfusion of 
epinephrine and norepinephrine, prompted a more 
thorough investigation of the effects of aminrs on 
ganglionic transmission. The actions of epin- 
ephrine, norepinephrine, isoproterenol, ephedrine, 
phenylephrine, tyramine, dopamine, tryptamine, 
5-hydroxytryptamine and various other derivatives 
were tested on transmission. The stabihty of the 


