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The Effects of Jumping Training on the Rat Plantaris
Muscle in the Middle Period of Mature

HAR S HERY, A MY, BR O MY
Hisaya TSUJIMOTO, Hideki SUZUKI, Norikatu KASUGA

Abstract

We studied the effects of jumping training in 15 mature female Fischer 344 rats (12 month
old). The animals were divided into two groups: sedentary (S; n = 7) or jumping (J; n = 8)
group. The animals in the J group were trained with vertical jumps (40 cm high, 100
repetitions/day, 5 days/week) for 8 weeks. After 8-weeks of training, the plantaris muscle
(PLA) was isolated, and crude myosin was extracted. Myosin heary chain (MyHC) isoform
composition was analyzed by sodium dodecyl sulfate polyaclylamidegel electrophoresis.

The final body weights of each group were not significantly different. PLA weight and
relative PLA weight of the J group were significantly higher than those of the S group. While
no statistical difference was found in the compositions of the MyHC I, IId and Ila isoforms in
either group. However, the value of the type IIb MyHC isoform in the J group was relatively
lower than that in the S group.

These results indicated that the MyHC isoform composition of the PLA muscle changed with
jumping training. We conclude that jumping training during the middle stage of maturation

affected the muscle contractile protein phenotype.

Key words: Female Fischer 344 rat, Myosin heavy chain, Mature,Plantaris muscle, Jumping training

(TEBIHI R, EENRH Th 29, milnd Ok
FEAERF - BEEEICIR, REOIREICBET 2 B AR
BEits ] Lo AABWT, SEof OWEL EHNESEmSFACTH L9109, F
WSS e FnE X 2 5B vigEE o EEFAAPELHLENS THL-TH, Th
REEL 725, —F. EEESEN UBEmRIcH: 2EEAT S 2 L idamlORBERFICAEDIE)

e

il

ST 5 7-0iE, AW TREFEE B 21T
S TN ZEMRKRUIREMETH D, BT
FERLR O ZEME, IR & F RS & bR ) ERORERE
REIK P A& LYo, ARG K > TikE
FIEGERE L 72 50D, mEB O/ BiEix, H
WCREHTHDHZ L THRSBEERETHY, &5

CEBZHLNTNHI21), hEFEHIcHEIE S
LEENIL A EORE L MNETH Y | PR sEE
DIRNEA R 72 TEE AL S T 5, FEARYIE
I F N F—HERBERINSE S0, — IS
Shhd THERKY ] LW WO PRI LA
WD, —J7. MENZLE S B IREEEOIR T,

D AREARRT - AR—Y R 2 —
2) BRBHERY: RAERERE



DRBAR L « AR =2 Bt o 2 —WFERE - ek 2016

AL S, EMAHEOIR T2 L
B 2B R 5, &2, EBIC L5570
KRB PP E O fa Rt 2 @019 | BRI K
D ISR DEHEOED LFHIET L Vo7, »
bbb TADASA F)v) Zg| &2 AREMER
D, LI T, TEEHIZI W TIEEI LR
MR F 2D 0IE, +okTihia
L7 OFRFs - BEtEITEE CH O | RO
EFOITH ML —= IR — b L—= T
BMEEEZ OND, IF, BEEOHT N L—
SV IRy T R BRI — L — = TR
EIZHETARTH VIO, ARTHD &Mt
NTNDH1D20, KRIFFE TP EEH O T — K
L—=V 7 LT, Vv T hL—=ITiER
Lz U¥ 7 b—= 708, R CTERIER 2
IR E ML T HNANRT— N L—=2 7T
2220, OO R INE T %%
HlZ, VX T b L—= s Z IS OB ED
fERPER DL B2 BND, Ll Y¥ 7
EHACEVRESND DO THY | HABKT
L7BIT & o TR Y v o F RS HIFE O 7R 2%
SHZASNLMAARTHY | Hx ADET,
A RA D EBN XD Z & bHIKD, mRE
AR EVIBLENDBIE, MRBF DL RITHE
i & 2 JFIEMBIR ST, PEAEICE o T
hle hL—=v 7B kD EEZBND,

Z ZCARRFZE T, FEREM A AVT, BT
DEELMEEAE TH D I 4 HHEH(Myosin
heavy chain; MyHC) 7 AV 7 4 — AER LI
HL, v o7 b L—=r 7o TOERENZ
T2 EGLHEEANE L,

A &

KEREMI 1L, E1212 7 AldFischer3445%
OMEZ ~ FERWE (HASLC) , £ (CE-2:
A&7 V7)) ROWOKITAHBERE L, BRIV
L 7= 12 O AR 1 7 )L CRE22+1°C, i
60=5%DEEE [ CRIE L7z, FEBRE L L TxiM
Bt (Sedentary ; SHE, n=7) & ¥y 7EENRE
(Jumping ; JBE, n=8) D2AWEZRITI- QHEDE
BRATRE O FBE &R EIXTENZ
225+13gL219+8g Th~72), JREICIZBRIENE
HEE) & L CHIMERR A WYy S R L —
=7k W29 202D L [EERIZ i X 40em~ DBk
L2 T1H100F, W5H T-72, L —=V
XA O P b L—= v F IR 23T 7%,
12 AWCiEd 5 £ C8EMIT-72, bL—=V
THT . Ty NOREEZF, R TIC T
R &0 Bl LR Uiz, E0th, R ZH#E .
EREZFE L%, RELICHRERERICEVSE
HUTmA V22 RS U, A5y
HradT 5 £ T-60COMME CRIFE LTz, 7k
BBLORBEETOT v hOTY HF MOV TIE,
[ SEER TN O il 2 Je OMARAE W ONC T8 O 82 B
T HHAE] TR THT o 722829,

Wiz, REFHOMYyHCT A V7 4 — LR D
DT EATS T2, RFEL T ZiEMyHC 7 A
74— DAL DS HTICE L2, E TS A Tsika
530 DIFHEICHENRE DT A XL, &5(CBark
PettelV DO HIEIC LI VM I A &2 L, &
HEREDO D OEATE ®IZIEBiuretiEa AW
7232 YRITHIH U721 A BRI A i L,
56°CT1050 A v ¥ 2 _X— b LEM ST, &
ML S A 1. Sugiura 533 O FIEIZHEVR Y
77 U7 I RSVESIKE) (KS8020%: <V
VL) AZEWMYyHCT A V7 o — L5y LTz,
kBN 7 VTRt (BRY A BT 20— @ Flt
fidE) e LEBAEA W L7z, MyHCT A
VT —5EH A 71, 1la, 1Id, IIbIZ53, 45
T AT — SRR O T, BT 202D



BT DT v FREFBICHTHV v T P —=r T OEE

Marker

IId MyHC
IIa MyHC

ITb MyHC
I MyHC

Sedentary

Fig 1.

4 1I1d MyHC
< Ta MyHC mup

<=TIb MyHC ==p
¥ I MyHC »*

Jumping

Electrophoretograms of myosin heavy chain isoforms of plantaris muscle.

Tablel.Body weight. plantaris muscle weight and relative plantaris muscle weight of rat.

Sedentary Jumping

(n=7) (n=8)
Final body weight (g) 226+18 2158
Plantars weight (mg) 195+16 209=+13
Relative plantaris weight (mg/100g BW) 865 97+3*

Values are expressed as mean = SD

* : Significant difference from the value in sedentary group(p<0.05)
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Fig 2. Myosin heavy chain composition of plantaris muscle in each group.

*: Significant difference from the value in sedentary group.
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