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CK and LDI I total activily (48')4, arrd 6(r'2, of c«rrrlracting ctrllurcs, p
< 0.05). GP and PGÂM were rrot affcctetl. Analysis o[ isoenzym-
atic pattern in paralysetl versus c()rrlracling cultrrres, slrowed a
sliglrt tlecrease of CK antl Llll I MSt (85'%, ant{ 94,1,, p < (}.05), and
tro tliffcrcncc irr CP arrtl I'GAM tv{St. MSI of nll crrzynrt,s rvere
lriglrcr in inrrcrvatetl vcrsus rrorr-inncrvalctl ctrlttrrcs (p < 0.05).
We conclurle that. in innervalerl culturetl hrrnran mtrsclc, MSI
accumulation is regtrlated nrainly [r1, neurorral fact«rrs arrd in
tliffert'nt rvays for thc various cnzynres. Total crrzynratic activity of
CK ancl LDll is regulatt'd mainly by rrruscle contractile activity.

I\{orphological charrges induced by conlinuous low
frequency electro-stinrulation in rat llDL trruscle
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Skcletal rnuscle urrtlcrgocs pr()tr()rtrrccd Phy5i1;l119ical arrrl [rio-
clrenrical clrarrges wlren subiected to chnrrrical low fre<lucncy
electro-stirnulation. By light alrd ek.ctron nricroscopy wt, strrtli<,d
tlre nto<lification inrlucctl in EI-)l- nruscle of adult rats lry indircct
clect«>stirnulation at 10 I Iz. Qualitative arrtl rluarrtilalivc arralyses
of nerrronruscular jrrrrctiorrs antl lnusclc [it.rcs rvcre perforrrrctl
a(tcr 4, II and 34 days of c«rrrtirrrrous slinrulatiolr. Tht, incrcase in
capillnry dcnsitl, and irr nritrrchorr<lrial volrrnre olrservecl lry lhe
secorrd week in(licates that the expcrirtrt,ntal nruscles lrave bcen
srtrjccted lo i'crcased use- Ât lre rrr.nrtrscrrlar itr.ctirlrrs nrlrrphol.-
gical aspects oI rernodellitrg arc olrsrrved togt,lhcr witlr a lrend of
synaptic vesicles lo.decru.ase in nurrrtrcr. ln tlrt' mtrscle fibres sigtrs
trf focal de6errcration ar€ rara and scanty even al early tinres, wherr
danrage slr«rtrld be expcctctl in fast fatigoble IlDl- fibrcs dtre to tlrc
srrtlclen clrange in activity. Wlrerr tlte l0 I lz pattern of elcctro-
stinrulation was dirt'ctly applictl to tlerrervatt,rl Ef)L, a poptrlation
of snrall rorrrrd nruscle filrrt,s rvas [ountl one nrorrth aftcr
crttrtinu.rrs stirrrulation. lntcrrralizctl or cerrtrally placcd nrrclt'i art'
secn irr thc rrrajority of lhe nrtrscle fi[rrt,s wlrich also tlisl,lay
strtrsarcole rrrnral acctrrrrtrlati.rrs .f mittrclrontlria. 'l he Prescrrcc rrf a
d.rtl,le-la1'ercd tasal larrrirra a*rtrrtl clrrst.rs,f nry.fibrcs rrerrr«r.s-
irates tllat regcrrerativt' cvellts occrlrrcd anrl tlrat in tlt,nt.rvatt.tl
stirrrrrlatt'd r.trscle at lcast a part.f thc p.ptrlati.rr rvas rcflac.tl lry
gt'neratiort rrf rrew nruscle [ibres.

Stinrtrlation-indr,rced changes in activity and prolein levels
of hexokinase II in rat fast-hvitch nruscie
F. E. lVelrer and D. Pette
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Clrronic lorr,-lreqtrency stirnulatiorr (10 IIz, l0 lr/d) indtrcctl irr rat
fast-trvitclr rnuscle rapitl increases irr lrexokinase (l lK) activity rvitlr
a i4 fokl incremenl aftcr 7 days of stirntrlation. We were irrtercstcd
to invcstigate rvhethcr this irrcrease resrrltcd frorrr an errzynle
m«rclification or clranges in enzymt' p«ltein or isozyrtre c()nrp()si-
tiorr. F«rr this ptrrpose, the IIKII isozylnt'was purifit'rl by affirrity
clrronralo5iraphy to raise montrckrnal arrd polyclonal antiboclics.
Irnrntrnohiottirrg and sandwiclr El-lSÂ with the use oI these
atrliboclics shorveti that the rise irr IIK activity closcly correlattd
rvith an increase in tlre I lKll l,nrlein. This correlation also applictl
Io tlre tlecrease irr llK activity rvlriclr occtrrrctl rvitlr stirnulalion
periocls longer than l8 clays. lrr vierv lrf the reversilrle tinding of
I lKIl to tlre «rutt'r rnitochorrtlrial rnt'nrbrarre, lr,e wcre irrterestctl to
exarrrine to rvhat exterrt the increast'in I IK rclale<l to its [rouncl an<l
frce frrrrrrs. Fraclional extracliorr stutiies revealed that the
perccntage of bound ilK irrcrtascrl frorn (r5'2, to BS,i(, of tlrc total
celltrlar activity. l'he charrge irr intract llular tlislribtrtion ur'r1s rrr()st
renrarkable dtrrirrg slrort-tcrm (2 rlays) stinrulation wherr llrc lrotrntl
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forrn increasecl 5 fold, btrt the free ftrrtn only 2 fold. The transient
increases in I lK activity seems to be related to an increased glucose
uiilization during tlral period wlren the aerobic-oxidalive capacity
of tlre muscle is still instrfficient to meet the increased energy
dt'lnantl.

C. Maréchal, M. Seraydarian ând Et. Chins
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Rat triceps surae u/ere rnirrced and orthotopically autografted. The
force-velocity relationship was determined by the isovelociÿ
release nrethod at 30 (r : l5), 60 (rr : 9), 90 (rr : 5) and 120 days (rr

= 6) after surgery. Tlre dala were anâlysed using the exponential
rclali()n of Fenn-Marslr-Aubert. Ât 30 days a single exponential
cotrld be fittt'd in 8 cases, with a slorv velocity constant of 0.50 I
0.0.5 L,,s ', but o double exporrential was required in tlre 7

rernâirring câses, ivith a slow velocity constant of 0.20 + 0.03 L,,s r,

anrl a fast vel(,city conslant of 1.74 + 0.20 L.,s r. Ât the laterstages
oI tl.re regeneration, all the force-velocity relationships required
tftruhle exponerltials. with sliglrtly higlrer constants, 0.34 + 0.07
and 2.75 + 0.45 L.,s r. The (ractional corrtribution of the fast
c()nrp()nent varied betwet:n 0.5 and 0.8, and did not appear to
depe nrl on the duration o( tlre regeneration. Since fetal isomyosins
are still aburrdant at 30 days, btrt have disappeared at (r0 days
Marrlclraf , G.. Schwartz, K., Beckers-Bleukx, G. & Ghins El. Eur. l.
Biodtcm., 138, (1984). 421-8, it appears that the force-velocity
follows tlre sanre pattern, ['eing 'nrixed' (neonatal or adult) at 30

days, arrd arlult at 60 days and later. Tlris is in strong contrast with
the rnaxinral isonretric f«rrce which steadily increases from 290 +
5l nrrrr at 30 days to 1143 + 216 mr.r at 120 days. Thus, the
hypertrophic growth during regeneration occurs at constant
force-vcl«rcity parameters.

Il{trscular plasticity and reinnervation capaciÿ after
reinneivation by a foreign nerve
L. Kiiser and M. Mürrtener
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Following partial denervâ[ion, motor units can increase (by

sclf-rtirrnervation) as rrrtrch as 4-5 times their normal size. To
investigate the still unkn<rwn quantitalive capacity of a mtrtor
nerve in the case o[ (oreign-reinnervation, in adult male rats, the
tlcnervatcri sternomast«rid muscle was either self-reinnervated by
its original nerve or foreign-rcitrnervated by the omolryoid nerve.
By this the omolryoid nerve had to reinnervate a threefold amount
of rnrrscle fibres and six tinres tltt' amount of muscle mass. After
survival tirnes of 7,8,9 <tr l0 months, nerves and muscles were
investigated lristochemically and imnlunohistoclremically. llre
ornohyoid nerve could fully reinnervate tlre sternomastoid muscle
but at 7 arrd B m«rnths this muscle still revealed nearly the same
proportions o( IIÂ and llB fibres as were seen in the self-
reinncrvatetl sterntrrnastoi<l at all stages. Ilowever, in the

follorvirrg 2 rrrorrtlrs a shift «rf tlre fibre Pattern towards that of the
nornral onrohyoirl was observed as evidenced by a strong increase

trf tlre type IIB fibrec from 24'k lo 62'Y" al llre expense of type llA
fibres. These findings are in contrast to those after forcign-(cross-)
rt'irrrrervation of leg mtrsclcs wltere tlre fibre transformalion
(accortlirrg to lhe foreigrr rnotor input) occurs in parallel with tlre
reinrrcrvation pr()cess dtrring the first 2-3 m<rnths' I'he delayed
fibre trarrsfornration observed could be the consequence of the
higlrly enlarged peripheral field of the «rnrohyoid nrotoneuron pool

or nrerely reflect a ger.reral difference between limb and neck

rrruscles. Whatever tlre case nray be, in the present experiments llte


