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ABSTRACT

penervation of skeletal muscle fibres i~k~own to lead to a

'marked alteration of their normal charact.eristics .. The mechanism for

.thiS· is not. clear, but the~e is grea: interest ir:1 the F'ib-tlity that

the changes are the re~ult of the cutting off of neurdtrophic fa~tors
, .

which normally continuously act on the mu~cle fib~es. To study'this
I

qUEsiion, celchicine, a drug known
. . '

to in~erfere ~ith neuroriaJ transport,
, .

wa~ injected through the epineurium of one sciatic nerve in rats, in an

attempt to prevent'the postulated Aeurotrophic factors fr.om'reaching the
fJ> ,

. extensor digitorum longus (EOl) muscle, without interfering with impulse

activity in the nerve, or the consequent activity of the muscle. Following
, ,

this procedure, tpsilateral EDl muscle fibres were found to exhibit ex~ra~

. '.
jun.ctibnal sensitivity to ace~ylcholine ( ACti .), tetrodotoxin'( TTX )

'resistant a~tion P9te,otials'; .and lowered membrane'.potentials ( .RMP ); all

'Characteristic changes' observed in de~ervated skeletal m~s.cle· fibres.

These ·fi bres however, were. s.ho·wn not to be denerva ted, ~ ince t.hey diS - ,

pla1ed miniature end-p1at~,potentials m.e.p.p.s) and neuromuscular

transmis~ion was normal.

Unexpectedly, the contralateral EDL muscle fibres which were

exami.ned' as a routine: control, a1 so displayed the features of "denervation"
, - . ,

follo.wing an injection o·f,col.chicine into the ipsililteral sciatic nerve,

und wer&vir~u~lly indistinguishable from the ipsilateral EDL fibres.
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It thus appeared possible that nerve injections of colchicine were actiQ9

sys~emicaliy, and indeed this was sbown to be the case wh~n similar' ,

del1ervation-like changes were caused bilaterally after intraperlton~al -,

l~P. ) injeciions of the ~ame'dose of colchicine.

Althou9h thesi results showed t~at colc~icine was acting system­

ically, i,t was still possible that it, was effectiye by b10cking n~uronal

I

transport in the 'muscle nerves, Axoplasmfc transp.ort was therefore

measured in the sciatic nerve of rats, following colchicine inj~ctions·

both systemica;ly and into the to~tralateral nerve: At no time 1as there'
, .

any evidence of an lmpairment of transport, even though both EpL muscles

contai~ed fibr~s which displayed extrajurictional ~ensitivity .to ACh. lt
'. . ,

was, concluded that e~trajunctibnal se[1si,tivity to A~h followfri9 colchi-
, . .

cine inj~ctions was not due to an interference with, axoplasmi.c .transpo,rt,
/

In the injected sciatic nerve, an impairment 0f transport' was. .
~onsistently observed and this generally was associated with a. detectable

paresis and a small percentage 5~7%) of apparently d~nervated EDL
..

muscle fibres. In addition, th~ indirectlY_fvoke~ tetanic teniions

pr.od~ced by the ipsilateral EDL muscles decreased in comparison to the. . . .
contralateral EDL'muscles, commencing about 2 days following the sub-

, epineural. injection of colchicine. From these observations, it was

suggested that the demon'strable impairment of a,x,oplasmic transpo:r.t in the. . .
ipsilateral sciatic, nerve caused the impairment of' neuromu~cular trans­

miisinn on t~at sider.
,Colcnicin'e w~s also Chronically applied to rat sciati'c J;lerves by

the use of drug-impregnated silicone rubber nerve-cuffs. This procedure,
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prevented the systemic effect of colchicine, but the mechan'ical pres-

ence of the cuff, resulted in a usualiy transitory and yariable block

of impulse conduction in the nerve. Since muscle inactivity per se

also leads to changes previously'believed to be due to denervation, the

chanQes that were observed with colchicine-cuffs· did, not constitute
.' .

unequivocal evidence supporting neurotrophic effects on the ipsi-

o "

lateral EDL musc~e fibres.

It was £oncluded from the ~esults presented in this thesis that

the resu~ts of experiments involving colchicine injec~ions or drug­

impregnated nerve-cuff~ do not unequivocably support the existenGe ~f a·

neurotrophic control of skeletal muscle fibre prope~t4es~·

Finally, preliminary experimen~s in ~hich colchicine was use~

in a~sociation with den'ervation' indicatea that the most .1.ikely

mechanism 9f action' of colchicine was a.direct one on the muscle fibre

membrane i tse1f.
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