REBEOEEIFL—=24 S5y +OD
BTHACRETFIHBLUHBEORE
~1. BEBADS U I—FL - O—F 4 LT BHE~

VRS EETERAEAERE %2 I O 1F A
Ho&x &% F F & K % s H O ¥

%

FARNFIRANCERT, ShD TEARRA D, S9N X b FFBmE LR
AABZTHZEWCID, AR YERTOBIRERO U-S1icgi®EzT5 2 L5 E
RENESPERET OO, ERAT » R TER LR,

TR - 2FREOEBRERIIR OB TS - 7.

1) 3HLIHESOM TR d AR LR v =2 - 5, P ASRMES

2) TR AETHBRLACES N V=V S, PO EZC Y 2 -4
vOBIMAR SR,
FAPER, LERORIEGA, E5 LTET AR ROB AN LTI,
HZ o P OBFRETBMEER R E Y (testosterone) FEGEEZR L - Tiv 5
SEVHYY - v o EERE LERT A, FEAHSERLES L
© T FOBFHCI S 3= U REC A vk b, EEEA DI, o

=
DT HREEE L,

ERHE
I 7o b (HEDSprague-Dawley) OEBICEIFTHEEEH L —= v 7 DBE,
BERREH2EE Y L —=v 7 - Ty P ICHIEEEE O MM-1 Dfik+ 25
Awl) = 2oty E R BE, Y2 v, IRSARESEL RS
NS DTHBH, 1) ZREHE0%ESALER (MEED., 2) BISBA+»30%
BATEER (MDEIED, 3) BERXEAZEE (SHED (M1) 2, FAFh
Sz, HHREGHTELZ 20— (T 70— 7 LIEFE I/ V-7 (CTA—7)
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ot 3#ah L THAOBSAE L, TREND IV — FEERO L 51451,
M-t MBEBTEE L TWB 70 —F,
M-c . ME$CHEE 71— 7,
MD-t I MDFIBCEE LT b 7k —
MD-c : MDfiikt TIEEE 7 v — 7,
St SHECER LTV B -,
S-c ! SERCIHER S-S,
IRBOZA—FDOWTROEE 2 lE Ui L,
1) REEMN
2) BRENEER
3) BARVZAFRADT Y a7 vag
4y Z 5P ADLDH X oiEdk
I EirmEEEESHT o F ORECHT e ORE,

MM-1M0#T, #5025 M300e ETHE LA » F2ERAE L P i
KN-T3 & FWTH 2R TR A = = — CHEFAM (allout) K EF BRI XS
®, =00 s T, MR, MD&ER, ST T—AMEhERET Lz,
TNHDIN—FERD L 5 G307,

C lalloutfim s » b 20—,
A lallowt BHRDF v b -7,

M ! allout B—EAMMER CHE LS v F 21— 7,
D allout#—BEIMD R THE LET » + 71—,
S lallowtB—EESEHATHE LT » b -7,

BTy PEDOWTHROEE I DWTHE~NT,

1 &= |
2 HHEOoZrva-Fuoak
3 HEFOHRARY 5 —EiERE
4 ZHMA (testis) @ LDH-X Dk
FAFRD F — L Assaf and Yunis @5 (Biochemistry, vol. 12 (1973)) ¢ -
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TF o P OHE»HHEE L, BEYEEL. HGEEC AMP 2R B ERED
ROFEERAIEL, RARYF—F¥bhbBITHRAKR) 5—~Fa0FEXEN L.

Y3 E S
A Ty tOBFECRIETHEBEERS v —= v I DREE,
1 fEEBn
AECFERTEST 2T ER sV~ (Mt, MDtE X USt) L3Eeg s
=7 (M-c, MDcB LUSc) BEEHIMCEL T, ARTERZD LA R
Potr, LU, HERHEEIIES 7 - FRNI0REEICED -7,
BE) N — T TRIMDAAMARSt L D b HFRELCECEEEMEY R L (K3,
p <0.05), FFEB /N — S TERSEHAMDER I YL EEBNZERELED
7z (B4, p<0.05),
2 BRNEHE
EEY SV — T DOM-t, MDtE LU'St O HENEEEIZFIFRE.663X10%,
15967 X 104 K VM19.700%X 10 g Xm hr TH e Mt T » F DEBEORL D
BERMDtRStItH LT, ERES XU T TERETH- (FEL),
3 Erva-yuE ,
R OBBCEARL, EET » VHFOHBO Y 2 -y v EBIETHOL
DEbHEHoTz (F5, 6),
R L AZEWIT, EBS . VETORREPRT., MtF v P OB
(gas) BLUOSDE (sol) TRMDtR St X D $30%5H40% & EEICE
otz (B5, 6,
4 T HHMA (testis) O FV z—»rvaeg
RN TRRWERTOZ Y a - Y vEE0BNR OB TO=31¥ - H5&
DHEHDEEFRTDHHOT, TOHBOERLERTEELBRS,
MTHET o b« ZA—FOIB3RAOTY a—F vBEPRITELLERTH
B, MEBTREES N —=v /LT P YV a—-F vBEIEFRCHENLE
(M-t,/M-c! p<0.05), MD#IR® SR TREBRERRE o, ML,

—178~




MD-t, SAEDWTHMADZ S BANFECHWVEE YR Lz Mt/ MDt:
p <0.05, M-t /St: p<0.05),
5 Z5pA (testis) @ LDH-X DiE%:

BHEULEDOZ 5 BADHRES 224 F OIXLDH-X 2 EfET 5, LDH-X i34k
DAMTHLI D 52D isozymes LIRSS DTS » P DI 35 ADEREE
pattern T/RLDH, & LDHs DRJICH S h 5. 2O LDH-X OiF¥HEO RS Z 5
BADETFHBROBEHOBELRML T 5%, BTIHRCEE+ LTV (tes
tosterone) AARTEIRTHBHZENSHLDHX OERITEE AL VOLBEOR
ErEBNCRIHELLS,

R8T, FOMBITCLEEI NV —=v 2T, O LDH-X OFEMAE
BEBWER/RLE (i, p<0.05), HEIS v rETIEMDtT » + D
LDHX BB WERZ RTERATH - 72id, L LEETIRED -7,

B HEFHEMET v bEECHTREOBE
1 EXHREETT » P O,
a HEDOEL H50s Dl » bR IERBEMMML TH300 g KHF L.

H2ERT A= —TEfTE3, EYEEEEESHIS, TOKE, 18g 25

g DEEDFEADR A LRI,

b 7V a—-rFUveB  H2ABETHEESTHEDT » + DY (Gast-rocn-
emius) £V LD (Soleus) D27 Y a—FVvEEBDOEENRLTH S, BEHH

o &Rty v =2 — X v REECED L, B0 5B THE Lok,
¢ U=y kAR - EESE I RIBETHEESEEDOS » + O

J8#% (Gastrocnemius) &0 5 (Soleus) Dk AR Y 5 — FDOIEMZR LT

bDOTHB, PHHTELWECARShi, EEMTIIEN0GBERRA

RV F—HaThHotetd, ETERTRIOXEELLHE ML, LirL, 05

BTk AR Y 7 —EEEOBLITA LRI - 1o,

2 FEHHEEREEsSO—EMED S » F MR,
a @E@%m:Mawbﬁ\Dav%ﬁ\savFﬁa%m—%g@WE@%

MAFED LT, L LT X5 EBERERE, -,
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b 7V a—-5¥vEE HIRThFhoT .y rBHOBBEHI0LDHO Y
2~ FUvEEOHERREYR LIz, OLDHTREAMTIV a - vEEHR
AR Uiz, B SERNEEFOER R -7z, —F5, BHES TS RU D&
TRESERLTAEALR L, LaL, MERHZZ U 2 — 7 v B,
FEEERTE THEE L7,

¢ RARY F—HEE, HIOXLThEThDT .y FBOBERHLOLDHOE
Ua -5y kAR S—~ERATHHRAKRY 5 —€a DEEEF LT, 6
BHEFETIEC, AL M, S, DOEMTH UELRL., ffoEFESC X 2%
LR bhich-fc, L LBHESH TREEHINTIXAALRY I —¥ a 20%
BECTEDVAETHEEES TN S0 5 REELL, —BEEDS
Zv b T8%. D5 v b TIE% L ELGEMERLAZDIKKR L, M5 v Mg
5% EF LI L,

d ZVa—-FvgEL sV a—F v R ARY F—Ha e OBE K11
PR 0 270 a =" vEBERARY 5~ ¥ aERLOHER R0 THS,
C. AL M., S, DERFhDI V) a—-FvEBLRARY 5—¥afEHiRE
DHEZRL, BDTEETH -7 (r=-0.761),

e LDH-X{EWOZE( | LDH-X Ot E S REEEES TR 1, 28E4d Lz
(p<0.05), —BMBEOEEOCRER, b ¥OBBEROHBETERE TR -7
dh &, FRERMERTI00%. SHETT8%. DR T68% &R Lic (K12,

£ E

HEEHT » PETOM, DRUSHEHNOEVZ LIS YY) 2 -7 w48 LDH-X7 ¥
DRATH, FEREVIIES, BEALRTVvrEd i,

B rv—7oMtT o FERECEVWASZ bR, BERVEDENRI L (&
L)y BADCZY a2 =7 vEERARIRBETH -7 (M5 L6). BT r OFHMN
HEEL Gastration 35 Z LI X W BILLAFBLTHZEAGORT VWS, ZORAIT
ZANRAPE D testo-sterone DIRAT L AL D TH B, K8 @ LDH-X M O fE B 2
By M-t Z o b OFEEE O A testosterone W L AEE L 13 E L i,
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FRERIHEHE EMER S XD > P (M) DTS2 Y 2 S v E
EOHRZ, BOEBOLEETHRE L, HITRLARS X 51, EYEEEER
Sy b —EBRMDERCSHCRET A LBERO 7Y = - VEBXIHICE
TLTWL A, MAEEE2 S ORESHO YY) 2 -7 veBER Lk,

e FDOHBHOZ ) a—FUEEREL{ET B McAdle disease 3 H 5. = O
iR Y n P R EESRTAERARY F—ERRBLTVWARHITEI AHERT
BB,

Thit, BHEEEEHEROMZ » rOBEHTCROhc 7Y a—F v EEDEL
CRWEEZHNODRAKRY 7~ EOREAOTERENRE L bhid, HhrARY
S—HOEERCECZEILFEETHILENTES, HIEIIZALRB L 5IZ,
FEREFR ClIE HERIC R Ak U 5 — R 27 r ATV o JEER a BUERIA L, (4]
B 7V a— & vEgfts, DPST v CR—EBEETH aHORETH B DIC
KL, M5 v b Tl a syl U, ATPRG-1-PIc & » THEEIEEZ R
B2V a—Ff v SV EBRHES SR TWAT e AT Y » 7RO b A
KRR L O, ISR ERAD X 5, BTV Tk, RAKRY 5~ a Y
LBV a - UERLEBVERI CAOHBEERR L,

M7y PAESCHCZ Y 2 - vEEXEETOIDINRARY F-Fahbb g
BUERLILZECKDSDEEL LN D, |

M1k &N E Vv ThH S testosterone % i+ 5 LDH-X 5% 13755 BB EEE i
IoTELLFEA T, —BEBEMS v POZARFE LTS (K12)., 2D ki
J)a—rvEROAERKEFT LTS (K9, 12).

EROREKED WA EMEBEREL LD TH L. ST 2AMBRERLTO
RN WTELLBEREIRTWAEDIE, 25 LEESA, F0 [B] OFWK X
LEFEZDLRB, M, D, SOMFIC L 5EREFCH - HER OEME VT &
Exbhb, LEPEOESTHLEME L, KEMAELS THSHS, DEDEVTH
5, FLE (K13 TR71AKRPEMEFR TR S W5 K, AT (F1D 1
85. 1% A AREERIBFR TLHD R T A I 510, S FEMOSHRENBEL T
%,
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HwT, ZORTHBVAEHRPERRE, 7V 2 —F VBT ¥ 72X LDH-X 5%
b LA bBhDOFER Y RIS LT HRIEEHE 2 /R Ui,
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#1 AMOUNT OF RUNNING (A.R) OF RATS FED WITH M-, MD- AND S-DIETS

—

M-t rat MD-t rat §-t rat
A.R. 4 2.6448 4.235 4,056
(gxm/hr)*10
P
M-t/MD-t <0.,01
M-t/5-t <0.01

R 2 EFFECT OF ALL-OUT IN RUNNING ON GLYCOGEN CONTENT OF SOLEUS AND
GASTROCNEMIUS MUSCLES IN GROWING RATS

Glycogen content (mg/g muscle)

n soleus gastrocnemius

C (before run) 4 1.13 (+-0.31> 0.65 (+-0.19)
A {after run) 4 0.46 (+-0.19) 0.44 (+-0.068)

¢ ): 8D

EFFECT OF ALL-OUT 1IN RUNNING ON PHOSPHORYLASE ACTIVITIES IN
SOLEUS AND GASTRCCNEMIUS MUSCLES GF GROWING RATS

Phosphorylase activity
(Pi umol/mg of extracted protein/min)

n soleus gastrocnemius
-AMP +AMP ~-AMP +AMP
C (before run) 4 0.00038 0.0062 0.,0033 0.0184
(+-0.00012) (+-0.0013) (+-0.0014) (+-0,0012)
A (after run) 4 0.0005 ¢.00080 0.00168 0.0200

(+-0.060012) (+-0.00018) (+~0.0006) (+-0,0022)

¢ J:5D
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COMPOSITION OF DIET FOODS FOR RATS

water (7.6%)

fiber (3.3%)

mlineral (8.@%)
vitamin (&, 1%

&

proteln {(22.8%)

carbohudrate (53.8%)

fat (9.2%:

M-diet: Protein are milk pretein (80%) and flsh meal ©proteln
(20%),and fat are milk fat (75%) and soyabean oll (26%), and
carbohydrate are lactose (19%) and corn-starch (81%). MD-dtet:
Frotein and carbohydrate are the same as those of M-diet,and fat

are sovabean cll only. §-deit: Protein, fat and carbohydrate are
flsh meal protein, soyabean oil and corn-starch, respectlively.
=L

RUNNING PROTOQCCL ON TREADMILL (Natume KN-73)

o

__I—-J (All-out)

RO
v}
!

Speed (m/min)
]
i

el

7.5°

o)

1 1
30 60 Time(min)

o}
-
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(o) SnoO—im=s

DO~

(w)

INCREASING BODY WEIGHT OF TRAINING RATS FED

WITH MILK-, SKIMED MILK- AND SUGAR-DIETS
50
B
Aty

49 e ans

4 i T U T 1 T T T

L1 1 1 T L 1
B 8 8 14 18 22 2T 3@ 34 3/ 42 43 B4 B8 &2

3 M-t rats, + MD-t rats, & S-t rats

3

INCREASING BODY VWEIGHT OF CONTROL RATS FED
WITH MILK-, SKIMED MILK- AND SUGAR-DIETS

5% 5

400 - [ A

1 1 1 1 J 1 1 I ¥

@ 6 8 14 10 £2 27 33 24 33 A2 48 B4 B3 62
(0 M-t rats, + MD-t rats, © S-t rats

B 4
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Glycogen content of scleus muscle in rat bred with milk, skim wilk and

sugar diets

d.ES 1‘%4

TRAINING GROLP

//////////

WTROL(RG_P

1.538 1.5ee 1.829

2.2

D~ 00D &

1.2

T i I [ | 4 1 }
o o o - - 0 WO o R
i . o 2 o 0B

DO 0 L

(o~ o)

B sugar diet

1k diet

skim mi

ailk diet N

7

8

Glycogen content of gastrocnemius muscle in rat bred with milk, skin

milk and

sugar diets

O—-=>0000CC

. ......‘... (A
....."..’...."..
f hﬂﬁﬁﬁﬁﬁ%ﬁ%o:&b%%%

1\\\\\\\\\
AMMIMINY

E. 941

AR E RS
%ﬂﬁﬁﬁw%ﬂ

CCNTROLG?[IP

=]

T
< 0 N -
= B s s

5

1 { 1 1
- M ® -
= = 0

DOoOCH ODEw

F

TB'-IINII‘-B GUJLP

(EoN )

Bl sugar.diet

skin milk diet

milk diet

2

46
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glycogen content of testis in rat bred with I-,MD- & Sdieis

1.85¢ EEH glyoogen cone. (mg/g)
g
!
Y
c
o B.9%}
g
e
n
c  d.85¢
o
n
c

B.7

Mt e -t Mb— S-t S
kind of rat group
glycogen conc.: mg glycogen g testis
B4 7
EFFECTS OF DIETS AND TAIMNING ON LDH-X ACTIVITY IN TESTIS
L [ EEE
D ; b
H B
¥ 4@
a
c
t
i 20t
v
v 19
Y
@ ..... - & # L.
trainnig controt
kind of rats

LDH-® activity:Hill unit = 1@8°3

I 8
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EFFECTS OF DIETS ON GLYCOGEN CONTENT IN MUSCLES OF
RATS AFTER ONE WEEK OF ALL-OUT RUNNING

GASTROCNEMIUS
SOLEUS

500 100C
GLYCOGEN CONTENT  rugrg)

GLYCCGEN CONTENT QF MUSCLE

= g

EFFECTS OF DIETS ON DISTRIBUTION OF PHOSPHORYLASE a
IN MUSCLES OF RATS AFTER ONE WEER OF ALL-OUT RUNNING

i
100 X%

GASTRQCNEMMIS
SOLEUS

PERCENTAGE of PHOSPHORYLASE o

10
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PHOSPHORYLASE ¢ ACTIVITY

- A= Q=4O D oD

CORRELATION BETWEEN PHOSPHORYLASE a

ACTIVITY AND GLYCOGEN

CONCENTRATI{ON IN M. GASTROCNEMIUS
o:c
*: A
0.1 MM
@®.5
0 o:pD
\ o
[ ]
H
£ o2
g
g
¢
g 0tr
1 1 1 oo ! - 1
0 200 400 800 BOO © 1000
GLYCOGEN CONTENT (,ug/y)
CORREL ATION batween PHOSPFHORYLAE a ACTIVITY ond GLYCOGEN CONTENT
af MGASTROCNEMUS
L1
EFFECTS OF DIETS .ON LDH-X ACTIVITY IN TESTIS OF RATS
AFTER ONE WEEK OF ALL-OUT RUNNING
251 LDH-X ACTIVITY
23 L
21}
19]
17}
15}
13}
1
9
KIND OF RATS
LDH-X activity: Hill unit %107
B 12
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CONTENT OF SATURATED AND UNSATURATED FATTY ACID IN MILK~-FAT

mcoﬁloe-..!-' Prae I
urdecan (@, 4%)
lauric (4.8%)

tridecan @.2%)

} steaeices (B.4%)

myristic (11.9%)

T pantdecan (1. 1%)

palmito!l (2.6
wwsLug H @ﬂ

(R V]]

rbehenlo @.20 >

S IR e

stearic (18.94)
hoptadec (B.8%)

Jumping up reagion shows the content of saturated fatty acid.

=13

palmittc (27.7%)

CONTENT OF SATURATED AND UNSATURATED FATTY ACID IN SOYABEAN-OIL

Ipe"td“palmitlc (19, 6%)

Iimﬁ,t.. l r!",r,?e)e,m (B.B’i)hﬁéﬁ{él:ﬁ‘c(?aﬂél
41 Jq > fhohanlc (@ &9
i ;_7" paimitol (@.1%))
)
y olsic (22.T%)
"-\_
linoleic (51.8%) <
i St

Jumping up reaglon shows the cuntent of saturated fatty acid

25
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