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39.1' 
5,U.COLEMMA Dl'$JlVPTION JJ~RING .utl'linl1VE ]llA,XIMAL nTAJ'fJC 
CONll!ACllONS JJ( Tm: .PUSE.NCE 0)1 A K",.1" cmNNEl. JILOCJO:JL 
.}._ ComloiB, I!. Zhu, N. Qnolois aoo <'\.. Oras.sino. O::ldre ck:~~ 
Simard, lfOpiail ~Dawe, Mollt!iQI, Qu,!l,tc, Canada. lf2L.4Ml, 

Ia has p,<MaaSly bisG """""°' ~ Ille )'...-y of lt1mli<; lbi= foUoMJIS ~ 
c:ollll:laiom 18 Jtduad 111 1.11o psUCoai ar ~ r.,. dwwl b1oct,q, glibcoclamid&. 
Wo ~ lh&t tho ~ of !o= ~ IA Ibo p,- of 
gb~,oidi, could be rclal'd 10 ~ 416111pliOll dmiag l>igh ic~ty 
CQlllm:uOJl6.' sig1,1 p3~ diapmsm >'rill$ jmcn Sprague new1,,y al$ wo,e IIIOlfflle4 
ill ~e dwnbcre &lid auad><:d io a Ioo:,c uall6dua:r at lo. Tile ~ weie peml9l:d 
Trill! ~ Kxtb's ()S'C) a,al8WJi& !hi .moloeulU Ir.lat jm)Cion ORIIS" 14 at • 
COD<Z1111'811011 of 0.1,% .md 100 µM al~ ..as eddcd 10 llie p3lrcd tn:a1ed 
strips. 11¥, Rrip, ......, .sut>Pma,cil•llll)y !lllmulau.l (6 V al 100 ~ single, pb, 
dutllJop 0.3 1116) to elicit ..00 m, dualioll (duty lilllt:J mzxi!D.IIID iso.ro=ic ltC8JUC 
a,lllacli0il9 at lho lilUowing dUIY cycle Q;JC, dDIY time/ c,YC1c lime): 0.02. 0.15 and 
0.30. The pr=ncc of gh~ during ~ODS oL a DC of 0.02 .lbr 4.0-SO 
mia, aJMI al a DC of0.1S t'or-3 11>1!1li bd DO ~R/. dlecl. OIi 1h: l)Cl'CIODl:lgC of 
lll1l6dc (ibn:19 mowing ma>lmruna disnipl1011 ill 11\e trmle4 ,... Wllrc8ted gt'OO)W-
4.~.4% (IIIC:eJt!:SD.) "'4.~.4 ;md 10,lz<i.6% V$ 12.1±7,&, lt.!pCdivd1. ~ lbc 
pe ti: O,JO lilr-3 IID1l5 I.be pn,,oace of !4~ &llOwod a dpificant (M).00) 
ch:ulge in !ht 4JDOIIDl of IIIU$do llbre. indicstl~s sar'°lcmma dliruption (34.7=8.9% 
lrc8ted-.$ :Z4,li.U% ll/lllmlall. n.s,, ~ indiane lhat lllC ~ ot<=0~ 
dmaplioo m;iy be ~ by lbc modulation Qi chc J.<.",.,. oll.sMol clllrul8 high 
~.30), but Dal law ()X>-0.02 aJlli 0.15) npelilive t=cilmJ tolaluo C:OIIUX!iMS. 
l"widod by the. MRC of C..Ucla. ~ atiO .u>Q. 

99.17 
cell PROUFERA.TION IN OVER-LOADED. RAT SOLl;US 
MUSCLES: MYOFIBER SPUlTING VS. MYOGENESIS. 

·w.T. St11ubec1•2 and C.A. Smith'. Departments of. Physiology1 

and Nsurology1, Robert C. Byrd Health Sc1enc8$ Cemsr, Wast 
Virginia University, PO Bo)( 9229, Morgantown. WV 26506-
9229. 

Injury to aksletel muscle has bssn associated with proliferation 
and migration of. e·ells into regions with damaged myofibars. 
Many of mesa cells have been presumed to .be Jnffammetory cells 
or phagocytes. · Using two ·types of functional overload we hevs 
produced damage to myofibers which mimics overuse 
syndrome;. By applying specific antibodies and using double­
labeling techniques, we · have identified macrophages, 
degenerating myofibers, fibroblasts, split myofibers end new 
myoblssts. Myoblasts tan be visualized using deemin end 
dystrophin or desmin and vimentin. Fibroblasts stain only for 
vlmentin. The loc.Ytion of centfal nuclei and intracellular 
deposition of vimentin. desmin. and fibronectin appear to be 
related to myofibcr spfirtlng. Some myofibers l,1/hich appear to 
have split contain different myosi11 isoforrns whereas others 11re 
homogeneous. 
Supported by the National Institute for Occupational Safety end 
· • · ·• •··• "'"·-··- •~• n; •• .,o .. f"nr,trnl IR01 OHAR02918). 

39.lt 
nm lNJiI.VE?I'~ OF v.u:ious DUTY CYQ.J:S ON S.UCOLE!IJMA 
DJSJU!Pl:r:ON' DUJUl'IG ~ TET~C CON'lll,\CDONS. Jl- Zbu. 
A. CollllOi<, N. Corolm$ an'1 A. ~ - CeAll'O do 11.c@=bri LouirOwlm Sii>lanl, 
HOpiu_l~~ ~ Canada. ml--4Ml. 

Tot~ otsr,rm1emina inju,y' 1.o tlie<fiapt>.msm du1tos n:siaiwe ~ = 
l)QO•ly UDdetllPad. We ll:$l<d llie II~ Iba! EM ,mama of~ dlsnq,lioo 
in~ cl)ap~ fll4Y bo a.ssocialm '"1lli Ibo dUI)' eydt (PC}, i.e., dmy lilnc/c:ydo 
Iii=, dnriag blghb,Lomity QOMaeliOIUi. J:kveD ~~ mips fl~Spdgu; 
lltwlOJ' l'll6 wee D>OQl)\ed in mnocl• oha.mbef6 .and ;mar;t.:d lo .a !llCce ~"' Lo. 
The llllil)6 ,..,... pa1\iad willl Oli)'.g,,mted Kim's at 3S°C COll1aUW>8 Ille ~ 

u:icer plOCioa. ~ 14 at a co11Cm11'81lo~ of 0.1:!o/o. OIIC DVDP of~ was IIOl 
~ aoil ~ as a p:liral =ouL A.uolber rour groupe ot m;p. ~ 
~I.Y stimulatr.d <6 v ai 100 Hz, &illSle puisc dwa!ion·o., m,) io dici1 
600 ""' duratlo11 mmmuro isom.elrlc ~ CQJ;JlgctiODS 111. !his l!>lloving DC: 0.02, 
0.1s, o.Jo 81ld o.60. Tile PC o£ 0.02 clid noc TRch 111e 1a1g<l lcr;c i==ion or SO% 
eA<! w35 80% of ii! Initial fotoo pJtc +5·.30 min. ot $lmllllallo». 'J'bm· was no 
sigiiillca11t $U'OOI- disrupllon ill this DQIIP wlltil am,j,arcd. ID its palRil llOlllnll. 
3.2±0.8 (meau:t$.1:>.) and O.l,!0.4%, ~- W"uh lht X>C ol'O.l~. 0.38 mid 0-60, 
lloll'l:Va', 1be L«rse li:,n,c ~ Qi 50% - ~ at 1.7±0.3, O.&zO.O:Z, a.ml 
0,3:ID.l rolll~ =pcclJVcly. Al ll>c:&e DC Cl II.IS, 0.30 aJMI 0.60, "1<X)lcnroa diszuptloA 
w.u p=i -i - t3.i:u, 24.2.:4., and 10.~.9%, ~- 'J'bes, l'C$WIS 
I.Pdicat.o lhlll U>e-l of;;,ra,lillllllli diwpti.on may be inDuCIICCd by the~ c:yde 
dwini roaxlmal 0011tr8CliDns or uu, dlaplv'8.s,n. FIIIIAkd by 1bc bGtC oe ~ FR.SQ 
andAeQ. 

S9.1B 
TIME COORS£ OF CHANGES IN ISOMETJlJC fORCI; ANO Musa.E MASS OF 
RAT 6DL MUSCI.E FOLLOWING INTRAMUSC\JI..ARlNJECTION OF BUPIVACAINE 
~1'.J/qzmoto a~~~ ~saks Excrr:fse and Sports Scien~, l,okof7.,tn.s fl/l/l,'ISI! • , e , ~"'9ZBW&-/t;u, Yoko}wna, 236, JAPNi 
Buplvacai11c BPVC} t,as a specific myotoxlc effect and iu intramuscular 
inj~n reisu in a rapid muscle degeneration fullowed by B·r~eneration. 
Although the time courae or morphological c;t,:lnges w.s weJl.oooonented, 
llttle is known &bout·Change,, in con~ctlle properj:les after. BPVC injection It 
was hypothssiied that contractile propsrocs were assoclatecf with 
n10iphcilogieal cha~, and the recovery of muscle functions dependsd ell 
sevvrity of-m11ocle damage. The pu~ of this study wm to Investigate 
the time course of changes in lso!TMlt.ric fores ,ond musc;le m886 of"rat 
eXt.81160r dlgltorum longus (EDL) muscle after intramuscular lnJectior, ot 
different amountot BPVC. Either 1 OOul or 200ul of BPVC Wll$ inJected im,o 
tJ,e fight EOL, and no injection was mads for the left E.OL wJ-uch was served 
as control. MaXlmel i,.ometrictetanlcfura, {Po) wa,; measured inslttl'et; S, 7, 
14, 21, 28, 42! and 56 days after lnj11ct1on. Th~e days eftctlnlection, Po 
decreased sign flcgntly, and e rarger d~rease occurred in the 2.ooul 
condition. By 14 days :\fter ir,j_ec:tJon. Po ,ecovlll"Rd to about BS% orthe 
control level for the 1 OOul conditioll and ebcut 7 5% Foi'tha 200ulcond"rtion. 
Po recovered to the contl'QI level at 2. 1 dws fOf the 1 ooul concfrooo and ;t 
42 day$ ror the zooul condition. Musde m11Ss s!Jlnifiontly decr,,ased 3 
days aftet lnjectiorl, but returned to the control fevcl by 14 days after 
inlection far 150th ccndltion;. A significant i~ase in mass we; al>Served 
26-56 ~ after inlectlon 1W both conditianS. Normallzed Po (Pa/wt 
weight) w.ts abo~ BS% for the 1 OOul condi'Uon and about BO% of the 
conuol lev~ to< the zooul coriditlon at 1 4 da:1$ 11Fter Injection, but i~ .should 
be noted th~t nonmliz~ Po was still lower than control lr.llue by 56 da~s 
po&t injection for both conditions. Histological ob.$erwtion; .d~r:11ted 
that mo~ widesprs:,d damage cccum,d for the 2DOul ,;onditlon 3 clay:; 
arter i njcction. These results s UQll8St ~hat 200ul condition produced a larger 
cbmage end slower recovery oTthe Po. It ls c;cnduded that reoovery of Pa 
depend~ on 5everity of muscle d~ge. 




