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1, In rats protected from asphyxls 'by artifiolsl ventiletion and atropine,
1% has been shown thet DTP ceupes en incresse in muscle oonduotion, velooity
end. a deorease in neurcmisouler transmission time,

y 4

25 The pouu:!.‘hlo mecha.num of thic is discussed, .

(8gds) O, Lowatt Iwam,
Head, Payvalology Seotion.
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vecarded, this one ediginating at the distal endmplate zone and appearing
inverted mince it orosmes the recarding electrodes in the reverse direction
to the first spike,’, This wos demordbed by Berman ot al, and 1s again
4lustrated in fMguwrs 1,0, In order to obialn an indicatlon of changes et
the newomsoular junotion, these authars measured the tire between the
stimulus artifact and the first spike, this being referred to us transmission
time and inoluding three ihtervels; that for nerve trensmission, end-plate
delay, and muscle omduction to the resurding eleotrodss, The sams

interval has been used in the present woik,

Musole ooridustion veloolty was estimated by Berman et al by wecording
with two palrs of eleotrodes, one near to eaoh end-plate zome, The time
taken foar a splke to travel from cne to the other pair of elsctroles was
obtained and a measurement of intereleotrode distence enabled the conduction
veloolty to be obbalsed, In the present work, thls ws not dae, To
chtain a measure of éonductlon velooity changes, the interval between the
two spikes reccrded by one palr of eleotrodes was measured, If the eleotrodes
ave placod very close to an end~plate zone, this time intervel will approxw
imate clomsely to the time taken for the musole action potential to travel
between the two end-plate woness The interval will doviate from this owing
first to the additional merve oondustion time to the distal end~plate zohe
and seoondly to the interval between thoe recording electrodes and the
proximal end-plate zane, . S : R

In the majarity of the experiments no measuremsnts ef interzonal distence
have been made, vardatimns in time interval alcne being teken, In other
sxperiments however, the rat was fully ourarirzed after the records had been
teken and the interzonal distance Cetermined by measuring between the maxime
of the end-plate potentials, ' : S

Berman et al found that respiratory fallure oocourred early in DIFF
poisoned rats end omuld not be overcome by artlficial positive pressuve
veptilation, although this delayed the cardio-vasaular collanse for a short
time, Various attempts were made to overcané this, for example both
vagl were out before polsaning to avoid potentiation ef any tonio oholinergio
discharges to the heart and lungs, Also the chest was cpened widely so that
the pesitive pressure ventilation would not imgade the venous return, These
manoeuvrés ware howsver, unsuooessful, the heart still ultimately failing,.

In erder therefore to prevent this and avold the wesarding of events in a
dead animal, the rats wers atropinized at s dose lsvel of 1 mg/Kg. given
intrevenously same 15 minutes before injeotion of the DFP, 2,5 s of
DFP i.,ve was used as ths standard dose, this being a little over 1,5 L,D, 50's
and therefore almost oertainly léthal, The anitals were artifiolelly
ventilated throyghout the experiments Ty means of a Palmer smell=animal puinp
used at a rete of 100 per minute with a volume of 6 co, The nerve to ‘
gracilis was stimulated with single shooks from a square-wave stimulator at

a rate ef 10 per minute and the voltage waz adjusted to supra maximal,
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In some experiments the musole was stimulated directly, To aveld
atimulation of the muole through fine nerve trunks thé stimulating elsotrodes
were placed as olose to the pelvis attachment as possible, end the stimalus
a‘fme‘h‘zth adjusted go that it was just a llttle ebove threshold for only a =mell

nunber of fitres, .
The electrocsiiiogram was roomrdsd so that any changes oculd be obgerved,

and.l:gz heart rate was oounted from the loud-speaker dcnneoted with the I.C.G,

ampll.fler, o o

Aotiom potentials and time were photographed on 35 mm, £1lm, enlanged
gbout 10 times and the various intervals meastwed to the neavest mma . s 88 O

was usually equivelent to 24 mm,

Be sulba

It has been found oonsistently in each of the six experiments of this

. group, that DFP ocauses an inorease in the muscls oonductiocn veloolty am

indiocated by a deorease in the interval betwsen the two musole spikess The
results are shown in table 14 o o o

Interval betwoen spikes (m,se0)

L 2,70 2,08 . 046k 23s7
2 282 ’ 2,25 057 20,2
3 2¢h2 L7 " - 186
N 2,62 2401 0.61 2343

| 5 3405 2,58 Oul7 154
6 2,52 © 2,12 00442 1847
Means 2y 69 24 16 O 53 19,6

With a conduotion dimtance ofll mi,, oonduotion velooity
swould inorease firom 4ol to 5.1 m/sec, : '

Musoular fascdoulations coourred ebout 1 mimite after the injeotion of DFP

and sontinued throughout the experiment (up 4o 1 hour aftar injeotion)s The
deorease in conduction time ald not however coowr with simdlar rapidity but
developed slowly, reakhing s minimum between 10 and 20 minutes after injeotion,

This is show in figae la, Owing Yo the rrotection affarded Ly the atrépine,

the heart rate changed littls throughout the experiment and the E,0,G, remained
norial , ST S
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To ponflrm that an inorease in muscle ocanduotlon veloolty scourred after

- DFP podsoning, the musols was stimilated directly and musole aotion potentials

recorded some 2 or 3 oms, dlatant, Here also, an inoresse vas found as. |
shown in flgure 2, The dilstence between atimulating and recerding elactyodes
weg 28 mm, the oonduction veleoity therefore indressing frem 23 Yo Ly 70 m/peo,

Berman et ol found that oonduotion veleolly was slewed after tracheal
ocolusion and this has been oonfirmed in the presont works The changes are
gmall however (e.gs fige3a) minoce recurding was nob continued afted the
ventrioles had oceased to beat, (between 6 and 10 minutes efter plemping the
traches), ' Bermen et al oontinued to recard in 2 ef L4 experiments fon
25 minutes, In addition to confirming the slowing of muscle oonduotion a
further group of three experiments were done te determine whether atropine
oaused any difference from this result, Previous oontrol valMes showed
that there was no ohange on injeoling atropine img/Kg, end Lt wes alse
foumd that atropine did not alter the response to trachesl occolusich, Agedn
& slight inorease (0,16 mymeo,) in omduotion time was obtained, . The decreame

in oconduction time in the DFP poiscned animals can therefore not be attributed .

to the atropine,

Measurement of the intervel between the stimilﬁs artifaof and. !b}{e Pirat ‘

spike shows that the "{ranamission time" almo decreases in rats polsomed with
DFP, The reduction was generally less than ‘that found for oommduotion times,
Then sxpressed as a peroentage difiference, at i seen that there is a wide
soatter of the valuos which dées not appear Yo be correlated with the cantrol
vahie, The velues are glven in Tabls 2 and £ig,1,D,, and shows the Yime

course of the chunge, , -

Drensmissd.cn T:Lme (myse0,) , i
Rab, Oocbrel Mintmw acter DIE Differances (m,scc) § Differanoe
JL 102 . .89 S L 2 {0
2 L8 L6l 020 2
3 3L . LB6 S 2 18,6
b LSS L7 - 039 233
5 1,36 0,98 L 039 pLA'Y
6 230 213 oI 167
Means L73 LS R I Y

From o purely qualitative view the results de howover show that DFP adninistras-
fion causes a reduction in transmission time when the rat is protected framn

. asphyxia,

Irachesl eoclusion was fomd to oause little ohangs in transmimsion time
(£4g,3b) up to the time of cemsaiion of venirioular oentraotions as indicated
by the GRS oomplex of the ROG, ,This agrees with the findings ef Berman ot al,
The same absence of any uhange after tracheal coolusion wes also shewn in
atropinized animals, : '
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Disitugeion

Berman ot al found that DFP polsoning in the pat vesulted in a slowing of
musole conduction veloolty which olosely mesembled that preduced by asphyx’.s,
Sinoce an erposite resulty has been obiained when asphyxls was prevented by

sduinistration of atropine, it ds suggested that the slowing found by Berman

ot:al was due to asphyxia and wes related only indirectly to the DFF polsoning,
They &ld however note an initial stimalatory effeot on musdle oonduoticn
velooity befcre this was slowed by asphyxis, and this stimilaticn hes been
conalstently observed in the prement work, both te indirectly end direotly
applied eleotrdoal exoltation, [The inowease in oonduction veloolty was
maintained for pericds of up to 60 minutes, Transmission time was decressed,
this effeot also being maintained, ‘

Although maoh work has been dime on the effects of DFP en neuremusoular
transmission, it has mostly been vonosrned either with the recording of whole
misole oontractions, or with chouges in the end-plate potential, The pwesent
work sugpents an addltlional effect in causing an increase in misole omduption
velocity, The mechanism by which 1t coours ia however not necessarily due to a
a direot aotimn of the DFF on the musole fibre, That the DFP was aoting at
the moter end-plates was shown by the respanse to tetenlo stimilation of the

nerve when the misole action potentlals beowme successively smaller (figure 4), '

demmatreting typlcal Wodeasky block, Singls shook atimulation of the nexrve
therefore caused a mrelonged end~plate poteutial which as shown by Fath and
Katz (1951) would inmvolve depolarization of the adjecent misole membrane,

The result of this would be a veduction in the effective lemgth of sonduocting
mwsole between the two end-plate zomes, That a decrease in oconduotion. time
wes also found when the musole was siimulated diveotly weuld appear to comter
this argument, but it should be noted that the stimulus was applied olose to
the pelvio atbachment of tho muscls and the rrocoxding cleotrodes placed ab
about the centre of the mwole, The musols spikes would therefore have te
traverse an end~plate zone, DBurna and Paton (1951) havs shomn that conduotion
of a musols splke can be blocked if the end~plate is fully depolarized .(by
decamethonium in this cose), It im cne of the charvacteristios of depolarizing
drugs that block is preceoded by exoitetion mo that 1f the end-plate were
partially devolarized (by oiroulating acetyl choline, porhaps) the muscle
oonduotion would be faclliteted at this reglon, These oonsideraticns would
apply to the present experiments where the ond-plate zcne is in a state of
faollitation as a result of DFP injeotion as shown by repetitive diacharges

in the musole fibrens, ’ :

1l In rates proteoted from amphyda by artifiolal ventilatiom and ateopine,

1t hos been shown that DFP causos an indrease in musole oanduotion veicolty und
s decreaso in newramsouler transirigsion time‘. - ,

2, The pomsible mechanism of this is discumsed,

(Sgd,) 0. Lovatt Evans,
Head, Pnhysiology Seotion,

(Sgda)  He Oullumbine,
Supt,  Medioal Dimi%
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