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Ahstract

A wide range doses of pentobarbital was studied quélitativef
ly and quantitatively in both rat phrenic nerve-henidiaphragm and
sciatic nerve-gastrocnemius preparations, in situ. It was found that
pentobarbi#al produced a biphasic action on myoneural junction. Low
concentrations of pentobarbital,in in vitro study Qrﬁduced'only twitch
potentiating effect; in relatively higher doses a complete'neurOmuv
cular blockade was obhserved. In thg in vivd study all doses of pen-~
tobarbital injection produced initial twiﬁch potentiation and a
- slight increase in muscle tensidn at the same time, then followed by

neuromuscular blockade,

The twitch potentiation produced by pentobarbital was . sig-
nificantly synergizéd by tetraethylammonium'(TEA) ut not neostig~
mine. The potentiation of neurally-cvoked twitch Produced by pento-
barkital was not significantly different from that of the directly-
evoked twitch., It would be péstulated that the fwitch potentiating

effect of pentobarbital was partially due to the action on the nerve




vi

terminal and the direct action on muscie. It would be proposed
that the mechanism of twitch potentiation of pentobarbital was an

increase of acetylcholine (ACh) release at the motor nerve terminal.

The mechanism of neurﬁmuécular depression produced by pen-
tobarbital was alsec studied. The pentobarbitalwin&uced neursmuscular
blockade was significently synergized by dmtuhocurarine,_é nonde~
polarized neuromuscular blocking agent, and also syncrgized by succi-
nylchoiine, é depoiarized neuremiscilar blocking agent. The time
necded to reach a complete neuzémuschlar‘blockade produced by Ca++~
deficiency and'highmmg++ cbn&itians, which were p:oposed to he'&ue
to an inhibition of transmitter relsase, wefe accelerated by pento-
barbital.l The neurogenic post-totanic poteatiation (PIP) was not
affected by pentobarbital while the hCh-Eontraction, in vitro and
ACh~contracture in chronically dénervated muscle, were significantly
inhibited by pentobarbital. The neuromuscular blockade‘of'pentobar»
bital was partially and‘insignificantly antagonized by TEA. The twiich
depressive action of pentobarbital was primarily dve to its neuro~
muscular blocking effect. The mechanism of this neuromusculaﬁ
blockade was proybsad to be 1} reduction of ACh release at the motor
nerve termipal 2} desensitization at the mctot endplate, 1like TEA -
3) depolarized klock like succinylchoiina 4) decrease sensitivity
to the ehdplate 5) d~tubocurarine~like action by reduction of ACh
release at the motor nerve terminal and decrease Aph action at the
postsynaptic action, Iﬁ would be proposed that prinary site of
neuromuscular blockade was postsynapﬁic. However the direct action

on nerve should not be avoided.
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