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,o<nP tnining studies witla the first clonal intcrosscus mu,clc (FOi) have failed 
,P' penllcl increases in EMG and for<c (Keen ct aL JAP 77: 2641, 1994; Laidlaw 
•""'';.J, 17: 1716, 1999). To detenninc w!iclhc:r the placcmcnc of the surface 
ct"-1 in ~lalion lo the innervation zone was responsible for the non•p&raJlcl 
~ in EMG and fora:, four youns adults (29 • 2 yn. 2 males and 2 females) 
~-cnt wcngth training of the FOi fix 4 weeks. Training wu performed three rimes 
~ and coch porticiponc pe,formcd 6 ..u of 10 ropctitions of lW, I-RM lood. 
yd was a.ssessed with an isometric muimum voluntary coatr1Ction (MVC) and a 
~,ion maximum ( I RM). The EMG of chc left FOi wa.s mcasut<d wing two 

~ of bipolar ,umce e~ttodes ~4 mm in diameter. siJ..,cr•silvcr tb..loride). The fint 
P"' w1J j,(:Currd over the 1oncrnuon zone of the FDJ, whereas the second pair of 
~,.... placed 11 chcdiSlal end oftlac mwclc. MVC fora: iJ>creucd by 26.1% 
• J • s.• N) and I ·RM load by SSJ,-, (9' I :6 • 420.9 1), The peak EMG amplitude 
~during chc MVC from chcdastal poarofelectrodcs(l91.0 • 175.6 µV) wu 

·fi<111Cly peer than che EMG n:corded from tbc pair of electrodes placed over die 
""' ation ,one (676.7 • 154.7 µV). Similarly, lhc integrated EMG ...:onled durin1 
~R,"1 was g,accr fortbc distal pair of elcccrodes (1727.1 • 4411 µV·s vs. 1371.1 
dl<;.c9.o µV ·s). The EMG from boch pain of elcccrodes varied similarly over chc four 
~ of training. llus change in EMG, however, did nol panJlel the inaa.se in MVC 
;c,<I' or f .RM load .. These: resulU suggest tlaa1 elccuode placemauwa.s no< responsible 
fot u,e noo-,puallel mc:rcascs 1n EMG with force dunns strenp tn.1ning. 
S~ by NIH award AG-09000 co RME. 

1662 A MODEL FOR CONTROLLING AND QUANTIP'Y1NG 
VOLmONAL MUSCLE PERFORMANCE OP RAT PLANTAR 
FLEXORS IN VIVO 
V. Sbuut, 0 . Wirth, R.G. Cutlip. Nauooal !uci,uc., for DttupMloDal s.t.q. ' 
and Hwc.b (NIOSH), M.,._., WV, USA (Spomor, Slepbm Alway, 
FACSM) 

,u i.D vivo &Dim&I moda wu ~ to sc.ud)' the e4ecu ol volltioaal ~. ex. 
:c:,.uic. &nd i1omc1.ric m~ &c\ionl aod varyin.g work-reat cydm oa mwde pa1ormaoca. 
l,d>ri<><, &0d bistologjal and biocbanical ..._. Uug a CUftDaHleoigDed app&R&1» 
I.halo wu a.u.acbed to a rt.aodard opa-&m c:bamber, rau ~ openaU,, ccod.ilioaed with 
!ood ...-ardo '° pa{ona • volun1.11y lil\ing la&lt '° gm,nw ona=Uad ..........,, ol u. 
p,LADW- 6aon. Ao opewlg La the &-oat ~ ol the operant chamber allowied UM ra& \o 
eol« a Plexiglu tube that wu rDOUD.ud wrtieal.Jy to rettrict tbe mo,,anea.t of lbt ra&. A 
!old eeU wu mibedded in a pl&.t!orm u tbe bottom o( t~ tube to meM1Jn the dynamic 
rorc:t o:erud by the pl&nt.v ftaon. lna:idt lbe tube. a neck rin& wu supponed bJ a 
,o1z c.ba& ll><>ffd along ,wo Yel'tiul sbal\J ria liDur bearing,. A ~ u..oducor 
iL'l DT) wu att.Khed to the weight pam IO meuure lM raage of motion ol Lbe ~ &Dd 
~ de<ermmationa of ..Jocity aod acccl<nlica of I.be lil\ing mo<loa. The app&R&ua 
.a.[]on,d t~ rat to enter the tube through the opening, inwrt iu D«k into the ring, aod 
r.ift tbt rin& a.,.s,embl7. lo th.ii way, ettmttic aod coacmtric: muxle ccmtractiom wre pro­
duced. 1n .t0me ~ . ffllbta w.ere pbad on pam au.ached to the ring Ulmlbly to nry 
tM mid . . ln othtt '".»es, mO'lfflleat ol the ,ob waa locked &t cli&nnt hriibta suc:b tb&l 
:nulti-positit1aal ,JOm~ric performance cou.Jd be nudied. The mtire proce111 ._ compu&« 
~~. ~d venic.al di!plKement, time dun.cg ucb Uft, ind dya.amic forts aert.ed 
d\UUI.I each lift ~ sampled &t 100 Hz v;a a compuk:r-<00t.rolled d.a.c.a acqui&it.ioa ,,.. 
iem. This cnodcJ ~ ,k:dct&J mU.Kle pc:rformaace '° be rtudied loogit.udinally ud iD. a 
cool.rolled biomechWc.aJ eovironmmt. This n:tOdcl abo ia ffl1 ,ui&.td LO study tbe: e&a 
ol chronic volition.a.I mu,cle act.iom and work-rest cycial oD behaVIOfal aod pb~ 
.. l<l)fflCa. 

1664 INFLUENCE OF INCOMPLETE SPINAL CORD INJURY ON 
LOWER EXTREMITY MUSCLE MASS 
C.S. Bicl:cl, G.A. Dudley. FACSM. Unh•ni'7 ol ~ Ac.hem, GA JOe02 
(Sponoor, Gary Dudltr, FACSM) 

Wrigbt bearing Ktivities .1tt esaaua1 t.o the m&intmancr of rnuadt mus. In accord with 
tbLS concept. complete .spiDaJ cord injury (SCI} ca.uai. rapid a.tropby th&£ can be enem:iw. 
The atrophic respoax is muxle ,pec:i6c. mlecwag reJ&t.iy,c diB'ereaas io uoloadiD.g amoq 
muscle,. lndividu&ll with 1ocomplN SC1 are oft.m oocnmWUty ambwa.ton.. but. frequmuy 
;>te,ent with reduced n~ngtb in one or both lawe' ll.mt.. This piJ,c:>' study e:xamiDed 
Lncompletc Set patimLI k> deta"l'lliN ii a.pp&rmt. di1m'mc::el Ul loading wa11 r.a.:i.d 
L'1 muscle siu of t he involved and ooo-UIYOI~ lowu limb. four subjecu (37 t 8 yr, 
;-g :.t:: i kg, mean ~ SE) At lu,t oo• year poai aa iacompku SCl particip&eed. MagDIKic 
te30CW:loe (~R) imace, o( the thigh and ltg ftff t&ken k> UNI mUJde a,:a JeCtiooal a,a. 
SubJecu vnbaJJy iodical.ed •hicb o( tbeir lower limbl wu ioYOlwd. Thia ... ~ by 
dttermioiog the l repetition mmDlwn (or e.adl knee e:xt.t:o.aoc' mua:le group. la all ,ub;.a.,. 
tht involved limb bad A I~, I ft.\.f than it.t noa-iD'odY!ld c:ouot.erp&rt. Ou a~ap. 
:h, quadricepo fnnoris (p< 0.001), adduct<>T (p<0.025), .. d lwa,triag (p<0.001) muode 
,;roupe of tbe DOD-involved lh.igb ~ 5 to 89' lupr th&o tbme oft.ht ioYOlwd extremity. 
The m. gutrocnemiua, ,oieus a.ad tibi&lis ~terior of the leg did oot show di6eftnc• 
bot.-.cn limbo (p>0.05). Theoc pr<limiaa,y rcsulu suge,t relau..Jy lea loadiag of ciao 
1nvol~ thigb in chtoaic, u:,.eornpltte SCI. Thia mAY rdlect the gmeral impnoaioo th.a& 
!DOit of the ambulation tbe,e patient, perform is over ~\-el groond, thereby empbuiJ:in.c 
' LSe of the uU. fn contrut, whe:o tbey do ucend suin. for aample, they a.pp.ataltJy (&'fQr 

their non-involved thigh. Supported by the Foundation fot Pby,ical Therapy (CSB) 
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1661 THE EFFECTS OP DIFFERENT ENDURANCE TRAINtNG 
INTENSITIES ON SYSTEMATIC AND PERIPHERAL CITRATE 
SYNTHASE ACTIVITY 
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F. L Chaog' . T. H. Huaag', S. S. lmola1, FACSM. R. S. Y~ &ad C. C. Lia' . 
1 Dopanmax ol Physical Educa<loa, Taiwaa Normal Uah•rsicr, 'O.-- ol 
Ortbopaedk:s, Nwociai T&iwu Ua.iftl'sity: l~ ol Spons a.Ad Lmure 
Study, Nllioaal Don& H .... Uai...,,;'7, TAIWAN 

To inY'!!!tip.Le the e&a.s ol di6amt mdW'&DClt U"&inioc: intm:liUm oa ,ynem&tk: and pe,­
npbera! mutde xrobic adapLWoa, thirty-two mue W-t:11.ar rau (7-•II: 1Xd) wn rancba!y 
usigacd iato c.bffl, cracia, groupo (EXEi. EXE2. and EXE3) and a ooau,,j poop (CON). 
The rau of Che three curooe group< -. uaiaed oo c.be uadmil1 ~ da)"1/•k, 1 b/day 
for 4 wb. 'Iraiaiac iacai,iuee """" "' 12m/mia and iacnoad p....-..ir to llkn/mia 
..,t.b a So grade for EXEi; l'2m/mi.o wit.h • Oo grade for £.."(£2; &Dd 12m/mia wit11i a 
0o grade fo< E.'tE3. Aller saai6ce. citn&e ,yatbaa (CS) actiYity .., - ia I.be 
bun muocle, r .... ,..,<di ......,, digilOnlm lool"' (EDL) rauodo and slow·t'Oi<di "°'""' 
(SOL) ralUdc. The CS actiYi17 o1 I.be hurt mu,cle did "°' dik sipiJlcaad7 amoog 
groopo. H.,..._, ooleul CS actiYi'7 ia' c.be EXEi group.., 19'1 ~ c.ban c.be EXE:! 
group, aod 24ll higher •b&a c.bc CDN group (p< .05). No si~ dilftmice wu !ow,d 
in EDL CS activity betft'lm groups. la coodmiaa, mdun.a.c:e t.raiDiq did DOI indDCI 
....,bic adaplauoo of I.be .,.....,...;c mmcle (bean muode) and 1-twi<di mu,cle (EDL). 
Hownu, dilfttct training iDwmiU.. wouJd raiat CS actirity o( UOW-twitcb ~ mwdt 
to di&rco, i...11. Supported ia pan by NSC ~2413-H.QQJ.-0'22, TAIWAN 

1663 A RAT MODEL FOR THI: QUANTIFICATION or 
UPPER-EXTllMITY VOLmONAL MUSCLE PERFORMANCE 
O. Wirth. R.C. Cutlip. Nauonal lms.itu\.e for 0c:cap,&&JoaaJ 5uKy M>d He.ah.It, 
M.,......,..., WV, USA (Spomor, Stepbm AJ...,, FACSM) 

Ao in viw aoimaJ model ror the study ol ~ diaanSen &aOcia&ed .;tb repK,­
iti~ strain ii delcrib.d.. Uug mtac\ rau, oper&m conditioaing with food rfWU'dl ... 
Wied to c.raia vdunt.aty ilomKric e:ar\iom al, I.he forelimb. The proceduna allow9d dw 
acqu.isitioa ol hiply n,petiliW and u.niJona. rapoad.i.D,c t.u1 WU m.t.i.awoed i.a dAily _. 
sions eoaduc\ed up to ~ wetb dutKioD. R&u wre opaantly rondit.ioo«I with food 
reward, to rerpood oa a lorc:e rt'er' •hica reccrded resp(:llla force in real time. Tbc focu 
ai\aicm wu "" to 0.25 N, &Dd 0.50 N LD t01D1 c--., and food rrwvda ftl"t delinnd 
aaxxdiag "' Y&riabl.iamval - o( rcia- Tbl, .:bedwe p,oduccd rapid 
and study ..... ol "'"l)OOdia&. - la,ted l•l boun eadt .... coadurtcd & .. days 
per week (or up k> a weea and fuoctioaal ~ JUCb .. force, raie. &Od dut&tioa ol 
res-_. rearded llsougbaa,. Hlply uailonla ._ topograpblea-. obl.aiocd 
with all rat.a. Rep,resa:u.a&Jvw respcme pau«u obc.alDed under YVlOW .-otil: eonditioa.l 
will be sbo,ni aiooc wic.b lamt-ume n,opolllO faaaiooa ol mdiYidual aauaab 10 Wwu.ie 
the rcspon,e topograpbiel Uiat nsuJ"9d u.odar vvioaa biomechao.icaJ ~enta a.nd 
mnfocte:Dat\ eocrtiDgacia. Tben an Rftl1IJ adVMl&.agm ol thi, model comp&nd to in• 
va.aift ID viuo or iD situ.~ ol i.lolaLed mmcle 6~ « O<htt m invui'f'le io viw, 
modu - .. rod- dyuamoat...,. IOd treadmill NDDUl!l· Bi- ..., ......... 
such u I.be ~. d...-, and rate o( ,-diag cu be ptt<iotly conuolled br .... 
nipubtioa,: ol ,be ffln~ c:oDJ.ing"eDCi,a. while luring mu,c.fe--te:ndoo compla ~ 
normal ocunxauxular-<X>Gtrol P<""""" imact. Wbca a,mbiacd wrth biodoemical and 
h~ogic.a1 an.aJ,-, c.hia model can prvride a comprebusiY't and ex~ally valid model 
for nudying: mu.de patbom,echao.ia and YV)'\D& work-rat cydea llw will broadeo \be 
,cope ol mu.scubb:lftal raeardL. 

1665 ENZVMES OF ENERGY SUPPLY AND DEMAND AND 
GLYCOGEN USE 
C.M. Gr,gwy, R.H. W'illla,aa, G .A. Dudley. Uni..nity ol Geo<pa. Al.bcm, 
Ge<qia (Spomor, Gary Dudley, FACSM) 

PertuL&Dcoul biopciet ,rere t.alDm &om the right m. vut.UI l&k:ralil ol Ul1e't 1"Cl"t&&ionaily 
""i"" ouai. (a«W 31.4 • l .3 ,..., moaa +/· SE) and aa.alyud foe ,ucd..., dehydrop, 
aaae acuYil7 (SDH. mmol rum.r .... /1/mia), actomyc,ia ade<lcaae triphmpb.._ actiYi'7 
(qATP-. mraol/1/mia), and glycogm - (OD) ol aypcd 6bcn uwig ,w,danl hio­
tochemiltry/miaodauiuomeu,. SDH and qATPuc ..,. uood ., ........, ol """17 
,uppy aad mergy demand, rerperthely. Sa,:np.a ~ taken befone .&Ad &NI' JO min 
of ooo-wiguiag clffln>my,,otimwa1loo (EMS) to ._. I.be hypoc.be,is c.ba& lhe ratio ol 
SDH,qATP- would be a bot._ pn,diclor ol glya,gat uo, uw, SDH 0< qATP- aloae. 
Fibcn -... coaadend co haw sho,,o glyoopa km if I.be poot·EMS OD .., > ooe SD 
b.io.. c.be P'" E.\15. •rawig" •-. for a g;...,. 6bcr type. Sui-.u-J7, lhe d<dioe 
ia DD fo< each ol th- 6bcn rr- ·-· wu ...i '° ,afar tbe a1e1 ol glyoopa km. 
20 Hi. -450 µs bipb.uic pubs. 1 • oa:3 1 oil. wa"t used for £MS. Tbe CUll'mt. wu ,n Lo 
evoke ~ o( maximal ¥O!UD&.ary coa&zac:tk,a, Su.gpaiuag ccmp~ ac\.iv&UOO ol m. va.RUI 

la«ralla becawe i, occupieo aboul 1/3 ol m. quadricopo fm>oris. SDH,q,\TP ... ~ 
mo~ of the variability io glycogm lo. (dec:n:ue iD OD ::z 0.991 x ratio • 0.770 , rl = 
0.532, p 0.0001) lb&a SDH (decrcaa ia OD a --0.000 • SDH activi,y + 0.197, rl~ 0 .257, 
p = 0.0'20) or qATPMC adivit)' (dec:reul lD OD • O.OO'l x qATPue activity + 0.023, rl 
= 0.311. p = 0.003). fl !ta, '""""17 "-> sho,,o lbll SDH,qATP- ii a betc.r pr<dxcor 
o1 fatlsuabili'7 for iadlridual muadc 6bcn uw, SDH aloae. Tbw, ic ...,.,<1 logiul c.bll 
SDH: qATP- would a1ao be a"""' predlc<o< of glya,gat uuliza1ioa duriog ia<ermiuea, 
mUldt ni.mul&lioa. BMed oa our rerulu, it ii mocluded tb.u. tbe ratio of energy supply LO 

energy demmd, repnmmeci bJ SOH:qATP11t, ii a Mier pmlktoc of glycogea utili&.atioa 
during ooo-C.atiguing c:ootrac:\iool lhar,, eil.ber o( iu compoomLI indf"Peftdeatly. Supportfd 
by NIH Hl).33738--01 






