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Fig 1. Effect of antidotes on soman-induced neuro-
muscular block in isolated phrenic nerve-diaphragm
preparation of rat, Soman, 11 uM; Antidote was
administered 30 min after soman, Gallamine 33.6
iM; Streptomycin 503 pM. A. Normal; B, 30 min
after soman poisoning showing the tetanus block,
twitch inhibition and post-tetanic depression; C. 30
min after antidote, the tetanus and post-tetani.
potentiation were restored obviously and, in the case
of gallamine, the twitch was greatly enhanced.
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Fig2. Effects of antidotes on the soman-blocked tetanus in the isolated phrenic nerve-diaphragm prepa-

ration of rat. Antidote was added into the bath 30 min after soman (11 uM), Each point was the average
height of the tetanus 30 min after antagonism in at least 3 experiments, X+-5SD. Effect of antidote on normal

(@) or soman-blocked (()) tetanus,
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Fig 3. Effects of antidotes on soman-inhibited

tetanus and twitch, Antidotes were given 10 min
before soman poison and effects were calculated 20
min after soman. % --SD, A. Gallamine 22,4 uM,
n=12; B. Neomycin 200 pM, n=4; C. Gallamine
22.4 uM + Neomycin 200 uM, n=4,

Fig 4. Effect of antidotes on soman-abolished
action potentials of rat’s diaphragm in vivo, Tetanic
stimulation (50 Hz, 0.3 s) was given to the peri-
pheral portion of the cut right phrenic nerve, Soman
(2 ng) was administered locally onto the endplate
regions of the ipsilateral diaphragm, Antidote was
given (im) 20 min after soman, I. Normal; 1I. 30
min after soman; III, 30 min after antidote, A,
Gallamine 10 mg/kg; B. Streptomycin 300 mg/kg;

C. Gallamine 5 mg/kg -+ Streptomycin 100 mg/kg,
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Tab 1.

Effect of the 2nd soman poisoning on the antidote-restored tetanus, Ist soman =2nd soman =11

uM. Antidote was added 30 min after the Ist soman, and the 2nd soman was added 60 min after the antidote.

X-£SD, *p_»0.05

Antidote (uM) n
dTC 0.15 5
Gallamine 22.4 7
Pancuronium 0.43 3
Streptomycin 500 5

Before 2nd soman

Tetanus height (mm)
After 2nd soman

20.6+3.5"

22.243.2

33.24:6.0 33.0+4.2"°
29.0+4.5 28.3+3.8"°
28.544.7 26.745.1"
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Tab 2. Effect of antidote on time of twitch block
caused by ACh after soman poisoning.ACh (56 uM)
was added 30 min after soman poisoning (control)

or 30 min after antidote which had been given 30
min after soman, ¥+SD. *p>0.05

Antidote (UMY n Twitch block time (s)
Control 15 37.6+5.3°
dTC 0.1 5 38.647.0 "
Gallamine 44.8 7 44.3+5.6 °
Streptomycin 500 5 3.7+5.9"
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Fig 5. Antagonistic effects of streptomycin 300
mg/kg (O) and gallamine 10 mg,/kg (@), injected
30 min after soman intoxication, on the indirectly
elicited action potential of diaphragm., n=§, X+
SD.,

Sl L 2R M4 (K 3). BIHBNE
EARED ST 35 S 2k, X TR
ZRRIES S R R R 2 A i ACh B
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W, MW Bk 3 NMI &3 IhaE .
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BiE S IRE, B ACh 52 w22 IR ULk 45
BAEN(EE 3), XAk A streptomycin

Tab 3, Effect of antidote on ACh-induced con-
traction of denervated diaphragm of rat, ACh*® (56
uM) was added 5 min after antidote, n=4, ¥+SD,
*p>>0.05, "*p-20.05

Ht of contraction (mm)

Antidote (uM) ACh antidotc + ACh*
dTC 0.2 19,2-+2.6 13.6 4.7
Gallamine 22.4 19.84:2.8 15.1:4:1.37
Streptomycin 500  21.642.0 20.8+1.7°
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ANTAGONISM OF NON-DEPOLARIZATION MUSCLE RELAXANTS
AND AMINOGLYCOSIDE ANTIBIOTICS TO THE BLOCK OF
NEUROMUSCULAR JUNCTION OF RAT'S DIAPHRAGM CAUSED

BY SOMAN

YU Shan-ping, LIU Chuan-gui

(Inst Pharmacology & Toxicology, Academy of Military Medical Sciences, Beijing 100800)

ABSTRACT Subparalytic concentrations of

dTC (0.05~-0.25 uM), gallamine triethiodide
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(5.6-44.8'1uM), pacuronium (0.21-0.65 uM),
streptomycin (100-500 M), neomycin (80—
320 uM) and kanamycin (1 mM) partially or
completelly antagonized tetanus block and other
variations causcd by 11 uM soman in isolated
rat’s phrenic nerve-diaphragm preparations.
In vivo, 10 mg/kg gallamine or 300 mg/kg
streptomycin-im protected or restored the in-
direct elicited (50 Hz, 0.3 s) rat’s diaphragm
action potentials which could be abolished by
2 ug soman given onto the endplat regions of
the ipsilateral diaphragm. Non-depolarization
agents and aminoglycoside antibiotics manifested
different antagonistic feature. The combination
of 22.4 uM gallamine and 200 uM streptomycin

* * *

(in vitro), 5 mg/kg gallamine and 100 mg/kg
streptomycin (in vivo) antagonized the affects
of soman completely. In the isolated and chron-
ically denervated rat’s diaphragm muscle, 0.2
uM dTC or 22.4 uM gallamine inhibited the
contraction induced by 56 uM ACh, but 500
uM streptom'ycin did not. It is proposed that
the effects.of dTC and gallamine against soman
arc mainly due to their postsynaptic receptor
action, but that of streptomycin may be sub-
stantially owing to its presynaptic action.

KEY WORDS neuromuscular junction; so-
man; tubocurarine; gallamine triethiodide; pan-

curonium; streptomycin; neomycin; kanamycin
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