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Histochemical Study on the Effect of Jump Training upon
the Skeletal Muscle Fibers in Rats

Shigeru KATSUTA*

The present study was carried out to examine the histochemical adaptations of the skeletal
muscle fibers induced by standing high jump training. Twenty-one Wistar-strain male albino rats
were used, of which ten were used for the jump training group and the remainings were as
controls (non exercised group). After training for eight weeks, animals were sacrificed, and
their soleus and plantaris muscles were excised. Transverse . sections from the midportion of the
muscle were stained for alpha-glycerophosphate dehydrogenase, and those serial sections were
prepared for the examination with a light microscope.

As the results, theré were no significant differences between the jump trained and the
control rats as compared with following parameters, changes in muscle weight per body weight,
rate of various types of muscle fiber number and comparison of muscle fiber diameter.

In the view of the fact that the jump training did not cause the significant hypertrophy of
muscle fibers, it suggest that more long-term training program and higher intensity of load are

necessary to clarify the training effect in tissue level.

(Journal of Health Science 1; 27~33, . 1979)
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BEETHD, ARNTEER, ZHMAIENTS 2.
7 v MEA~NAhS NI, C-DD &SI, BOK
EYPERCEBLT, EOBOPOANNEZ XSS
Hico PIBITBRRIMEFTR X ALESTETR-
%, FHBICE > TT R > 720 BREEHEEHLT
2, ADPIHEIIDICARS RS v M i, BEB
LFUOFRBICE >T, EOHONEDHRT BT E05
BEEHRY, ReBEOEEDH O RUBITEAT
& D icHmigt,
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Tab. 1. Jump training program

Aft.Birth(Week) Tr.(Week) Load(HtXSet)

M5, Be AR, SEED I —=V I ETb¥l,
HEEO MV —=VEBIZ Tab. 1. WRTBEDTH
3%, BEYOEEIE 10em »H5 25em FT (—F
30cm) 5cm HAEL, 1 set i210EDOL VAL &
LT, 2set {TIEH5EAICKE, £ set HiC15~205
DIRFZE & » 12,

HEREIISEE2°C, BE50~60%ICERERSh
720 BEKIRBHEICERTEALIICLT, 1207
—YRKESD, avie—VEE L v—=V TR
Iv 7 ZAULTCRERAB L.

2. fAm{tEpAERE KOEBER

PU—=v KTk, 2~3HRHEREBICE LV
%, M. soleus LU M. plantaris Z#HH LU ME
Ltco 0%, BEOBMAEFmOE X ITHEEL, &
EREZTHHLIA Vv 2 VRTHKE, 7)4 X4
v Mtk - T, BEX10 umDYIFEIER Lice T DY)
FiRBE T30 MERORK, Pl 7o MiR(L
RHEERIE, 5Ak b L—=V S OBREDLHT, R
BN DRIB AN, L0k D BEERT M ER
9 5 7dic, a-glycerophosphate dehydrogenase
(7)) e n BBBKERER) OREETE . h
it Wattenberg 5'® OFHIC, —PEEEMZ D
DTHY, ROLIBFIHEICK »10

6 0 Buaik

7 1 10-20cm X1 4.0 mg Menadion

8 2 20cm X2 10.0 mg Nitroblue Tetrazolium

9 3 20-25cm X2 30.0 mg Alpha Glycerophosphate
i;’ | 4 20-B00K X2 10.0 mf Tris Buffer (0.05M, pH.7.4)

12 2 YHEREKICHEL, 37°C T45 A4 V¥ 24
13 7 25cm X2 3. Kk, HADEK, MEEMEEEREATI
1 4 ‘ 8__ 2 f:o v
'—‘
A7
%—. _./ 8
E D 4 \C A
/ Reguresulcs

Fig. 1. Device for jump training, front view (right) and side view (left).
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NFEBEMBEEREIR, FER6EBIU 1305028
DO\EETR, iELS RS U TR HE R R
&, BEIT 300 fEICE T s cth, ERAREICHS
N, WROREICK, BUEEBEEHE (KWETS
AAM—T7H) 2w, avira—nuE, rr—=v
JEHNC, BORKIREIEE T 284 (High Glyco-
lytic Fibers : H.G.#HE), BOESEEHEE T34
#t (Low Glycolytic Fibers : L.G. ) &icopdi
BT

X B K #&

Tab. 2. Rt —=v /7 DLMM%ZE L T, &8
K EOWMBOREDEERT s b —=v 7Bl
(1% 738) DREIR, 27 b e—EE135+6.7g,
Py —=v rH13327.7g T, MEMICREREZDS
NISh »fehs, brv—=v 7B 4 BKICED, av
o — B2 205419.6g Th -»7-DITHL, PL—
=V BIE 272+17.8g L& K, T THDTHER
fiT 5 BKETHEDENED O NI Lith, KTH

Tab. 2. Changes of body weight

Aft. Birth (Week) Tr. (Week)  Jump Tr. Gr. (g) Cont. Gr. (g)
6 0 133+ 7.7 135+ 6.7
7 1 174+10.7 180+ 9.5
8 2 209+11.8 221+13.0
9 3 244+14.0 259+19.6
10 4 272+17.8 295+19.6 *
11 5 290+17.7 317+21.9 **
12 6 317+19.3 345+23.3 **
13 7 356+19.4 388+29.3 **
14 8 375+22.1 408+32.9 *

Values are mean =+ s.d.

* Jump training group vs. control group, p<<0.05
** Jump training group vs. control group, p<<0.01

Fig. 2. Muscle fibers in transverse section in the M. soleus from control rat(A) and

£25

jump trained rat(B). The sections were stained for a-glycerophosphate

dehydrogenase. X150
HG : High glycolytic fibers
LG : Low glycolytic fibers
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Tab. 3. Changes in muscle weight per
body weight (mg/100g) of jump
- training group and control group.

(mg/100g)

M. soleus M. plantaris

Cont. Gr. 44.9+4.4 107.2+8.5
Jump Tr. Gr. 43.8%4.6 111.6£7.0

Values are mean * s.d.

Tab. 3. BHEBELAELDOHENEE TRLT
W3, M. soleus TiEa v +a— i 44.9 mg/100g
L, Py —=v 7 #i343.8ng, F72, M.plantaris
Tlav te—-n#107.2ng IEHL, PLr—=v7E#
13111.6mg TH-7co M. plantaris DT {75
5, bv—=v/Bofsay bo—r@#IhbkE
WEERL M, M. soleus OFIZEIC/IED, U
PLBREORERIZ, chofifhe b HicEREDE
BREDLNE 5T,

D 2 4 7OHHIE, T TIRERFEDHETS
B KD, COFEBROEN»S BT, HHEEHE
FMCHRET S 5 ¢ & T, a-glycerophosphate dehy-
drogenase¢faic k - T, BYd 2#pHEAE High gly-
colytic fibers (H.G.¥2¥#E), g% 2% Low
glycolytic fibers (L.G.#4) & L 7- (Fig.2).

COKSBERPOETHFCEEEZL T, BAmEEK
DO fiber type BIOHRRMEDEIGNERL zDHS
Tab. 4. TH%, M. soleus T3 L.G.IE#ENE

K, H.G.8#nPizvoic L, M. plantaris T
2, H.G.#¥EMERNIcE <, L.G. R RIhoR

THIOBLT CTH 70 T12, RODESITEDDS,
BOFTUHEBLLHD type & U THFIT SO
BEHOH, T OHEIE M. soleus T 6 %R
#, M. plantaris T2 4~5%EHEL T ZL
T 2 2OHHORHBROES VI, MHEbAOHE
BOXRERTHDTRE L o720

Tab. 5. Comparison of muscle fiber size in
the M. soleus and M.plantaris
from trained and control rats.

M. soleus

(¢m)
L. G. Fibers H. G. Fibers
Cont. Gr. 70.1+1.9 65.4+4.6
Jump Tr. Gr. 70.3+3.2 69.3+2.9
M. pl i

plantaris (¢m)
Cont. Gr. 48.3+2.7 59.0+8.0
Jump Tr. Gr. 48.8+6.6 61.4+4.8

Values are mean = s.d.

Tab. 5. RIRMEOEEDOENERL TV %,
hick 3L, WIShoBEDOW-3HhO fiber type K
WTh, ZOFHEER PV —= v SBOH DHEEMED
BRIEAL, /4, M. soleus, M. plantaris &b,
L.G X0 d H.G.8HMD Fas, av ba—nE
LM V=V SBEOENKEWEAEZRLI. 20
HiZ, M. soleus Ti3 L.G. 543 +0.3% iU,
H.G.%##E3 +5.9%, M. plantaris Tid L.G. 4
13 +1.0%IK L, H.G. ##Ed +4.1% 2RU 7.
LiL, BREDHER, thdid, IhFROEE
7_J-<37‘§i)>07':o

Tab. 4. Rate of various types of muscle fiber number in the M. soleus

and M. plantaris from jump training group and control group.

M. soleus (%)
L. G. Fibers H. G. Fibers Undistinguished
Cont. Gr. 63.5£5.0 30.0t4.2 6.5+2.8
Jump Tr. Gr. 65.4+4.4 28.6+4.0 6.0+0.7 '
M. plantaris %
Cont. Gr. 9.1+2.6 86.0+2.8 4.9+3
Jump Tr. Gr. 8.2+0.7 87.6+0.6 4.2+2.6

Values are mean =+ s.d.
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nick 59 WEL L OWREICK >T, Thsiisise
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POBBEOHTICHERINTETWVS, a-GPD i
BFEDBIRICH - T, main pathway (i3,
BEREMICHLIN TS pathway 1KH %, T8b
B, HENTRIEHIR Y S—¥DERIcLk - T, BB
BES) ) ViICHRENDS, 7)Y VIZATPIC
K> THEBRILINT, ) enlRET YD, ¢ T
a-GPD D &Ik > TRRILIhUT, YAFv 7
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FIGRAIRNTH 0T, Lo Y ) vEETS
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DX BHEIE T, H.G. BB XD L.G.
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T DHOTUTHUT, anaerobic b —=v itk -
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