UimsC) EEL7RY AR ES 495, 29 ~ 32, 2012

29

HRBEORAS P L—=0 F N EE L
Z O fth st RAR B B M T

L 5 LW T A - RIGEELL - KiG X
BAERAER A= - SRR

Influence which Endurance Training at the Time of a Fast has
on Skeletal Muscle Weight and Internal-organs Organization Weight

Shigeru YAMADA, Izumi NISHIYAMA, Eriko KIZAKI and Aya OHASHI

Department of Food and Health Sciences, Jissen Women's University

This experiment considered the influence on the weight of body organs, when endurance
training was performed by a fasting state without ingestion of a nutrient. Female ICR mice
(27.2g ~ 36.7g weight) were used. These mice were classified into four groups shown below,
with five animals in each group. (D Food intake and training group, 2 Food intake and non-
training group (3 non-food intake and training group @non-food intake and non- training
group. The experiment was conducted for four days. The mice were kept in individual cages at
a room temperature of 24°C. Drinking water was given freely. Four days later, mice were
sacrificed by blood removal under anesthesia, and then each of the organs and tissues were
collected from each mouse. Each weight was measured by electromagnetism type measure.
Endurance exercise was performed using a mouse device rotating momentum. Measurement of
momentum was made of a fixed time every day and the mileage was calculated. As a result of
observing the influence which it has on weight in each internal-organ of body, the influence by
a meal reflected the weight of internal organs strongly. Both a meal and movement influenced
the weight of the soleus muscle. In the case of plantaris, it was the same as that of a soleus
muscle. However, as for plantaris, as compared with the soleus muscle, the influence of a meal
was more strongly observed from comparison of B group and D group. The influence of a meal
was reflecting strongly each weight of the heart, kidney, spleen, liver, and fat. Group A lower
value indicates the average weight of the spleen when groups B, and A, were compared,
statistically significant. Brain weight was not affected by diet and exercise.

Key words : Endurance training (FFAM) kL —=27"), Starvation ({{t#), Skeletal muscle (H¥})

[ZLC&HIZ
WEDEFETONRT U AD ENTRERLTLE R
K=Y RT = U RE@O LD TERL, KA
R—=VEHCH RGN 2 D DD DRENT AR
EIRAEREREND, L LANDAR—Y gk
Tl & 53 & OBIRICOWTITHAICH S L Tn
AN
WTFEORET — LD T, VaXr /Ut —F
77 EOFWEFEED (=7 ey ) SNESEEE T
it R 15K W Db IR ST\ 5, Fk

12 FEEAEE L S Bipikicammshng T
ﬁﬁ %Hél&@%o<@@@(@%ﬁ$mﬂ”

W B 72 0 B REBNIC X > T 2,000keal O E T %
w¥~ﬁ% ENTWD, ZOHFICIL, HIKERIC
KD R —THFED RS E I & 5] & 2 9,
R ME, BERIF 72 & DRIESL T RN TH B &
EZHNTWS, =787 ATFRICERE LI
ONEZ FHEMIC = L X —J & L TR L < HEET 2
HiETh D, FRAREENC X o CRAMECHHRE % i
L VEHRHCB DN TH LY ZL O R AF—2HH L,



30

K0 DI ERET DR E2EY BTS2 L& H
e LTWD, T7hbb, BEMNeT vy ZEH)
IE. ABENT LY — BB RTHEEZEY LTS
ZEThDH, —H, w7V U R E DO AR~
VBN TRV X — RO B A R | ke
REAE RO HIESL W BRDHND, TR BIXE
A B2 T DR-S< D LI RE < B
0., CTXHETH®RARERPRD LD, 5T, K
EHEET D RBOERIEIIR O L R b 2 L »MEE
éﬂéoéﬁﬁawﬁﬁﬁﬁﬁmﬁ%ﬁﬁmmﬁm%
DOHET TR FERAERR 2 LIS iR, oMW
@%ﬁ%&em%%@%&iﬁo_n6®$¢$”*
RIS AMEEZBE L, BREAIC, 25\ e
IR R AT 5 2 e NEsRENE, Z0k)
(2, TRFX—EAFET D AR ORE O
L X — AP O e LR IE R & B
L REITIRTE S LTV R,

FIT, FEEHDIE, AR=YREEZNILT D FIED
E LT, REBRTIIRBR OB AL I aRiE
TOFRFANGEB N A RGE R E O E R LT3 I
WCRRET LT,

I . EBAE
a) e
ICR <7 A (AAT AT Ly —HEat) oMt~
7 A, 10 #4520 Pu ({RHE 27.2g ~ 36.7g) % FH\ 7z,
INOLDOYYAZRD ARy L ARES IS L,
1. BFbHVEIDHHY (AT LV—T)
. BEHEBRL (B 7L—T)
. BEe LETHY (C7—T)
. BELRLEHRL (D —T)

W N

b) BBERMH:

v U AEER 24 CORE FCREBNC S, — Y THE
S, fff (MF, CF ) = 2 VEERER R 1h)) 2
W BCBRK OREELK, (ERZIRS TERRSH)) 1%
e L,

c) KEREAR] :
FEUT 4 AT 7,

d) HE=FEMORE :

AEH Y DT N—T 124 BRFAT LIRS, £
ﬂ&b@ﬁw~f@%%ﬁﬂﬂ6ﬁﬁ%%#b4ﬂ%
IZEIEFURRME T OB, R U TR, AR, R
T%%J%%ﬁmbgﬁi%%&ﬁiﬁb(MHWER
TOLEDO # 2 tt) (T TEHAIL 7=,

e) EFAME
FrANVEDER T~ ¥ A [l s O H) i 2 8 KN - 78 -

M (BRASHE BRUERTD) & MW TiT o7z, EBR D
SRR 2 Pd TREH BRI L. E1TERREZ R T,

g) HRETHIALIE !
tHRELEEZ Y, FEHEEOA B
7o p= 005 AR L LT,

DWTHIEL

Im. #%
1. BEEBRUVERENEEICRITTEE
B 1. (TEE & VB MATERIC KT T RIS T
RLELDOTH D, AV V—TOFHEIT 31.4g, B
J b —7 DI 31.6g. C 7 v—F O
20.5g.D 7 —T DYHfEIL 22.4g T o7, AV V—
FeCIN—TF BIN—=TEDIN—T, CIN—
7LD I N—T DZENENDFEIERICHFHIIT 5 %
DEBENH BT,

2. EPRUREPE S ARBEEICKIFTHE

M2 (TEES R OEMNS e T AR EEICRIT T
WCOWTRLELDTH D, AV L—TDOFEIEIL
9.44mg, B 7 )L — 7 OFEMEIL 8.13mg, C 7V —T
DOFYIEIX 7.62mg, D 7 /b— 7 OFHfEIL 7.41mg T
oty AVINV—TEBIIN—T AT IL—TLC
I N—T DZENL OB HEFTEIS 5 YDA E
ZEINIHILTZ,

3.Eﬁ&UﬁﬁﬁEE%E§t&&?%g

B 3. 1R K& OV ) T B A E R 2 1ia
owfibt%@f%éoAiw~7®Iwﬁ
18.93mg. B 7' /L —F DI 1X 16.74mg, C 7 /L —
7 OO E L 13.4Tmg, D 7V — 7 O F )l 1%
13.96mg TH o7, ATNV—T LB I NV—T B L—
7 ED I N—T DOZENENDFEEERIZHFHIIZ 5 %
ﬁ = /4:75‘%‘ B?hzﬁ_o



RS0 7R ATRR RS 495, 2012 31

(g) *;p=0.05
- N.S.;Non significant
50.0 %
45.0 | * '
r |
40.0 — —
35.0 1 N.S.
30.0 | 1 I
25.0
I
20.0 A
15.0
10.0
5.0
0.0
BilidHY S —F ffER LI N—T
T Y TEH 7R L HEH D Y 7R L
n=>5 n=5 n=5 n=5
ERRUVRENMREICRITTEE
(mg) *3p=0.05
N.S.;Non significant
16.00 ' N.S.
14.00 ] 3k
12.00 0 [~
10.00 | I
8.00 I I
6.00 -
4.00
2.00 4
0.00
R I —7 iR LI —F
B D Y B L B Y HEBH 7R L
n=10 n=10 n=10 n=10

M2 BEBRUBENES AHERICRIFTEE

(mg) #;p=0.05
N.S.:Non
sk significant
25.00 NS. f 1
T
[ — s
20.00 I * N.S.
15.00 - I I
10.00 |
5.00
0.00 - - -
BffdH Y S N—T BERLIN—T
B Y B L i ko) B L
n=10 n=10 n=10 n=10

BEBRUBRENREHESICKIFTTHZE

4. EPRUVEBHEDPEEHLUNOMHEIEBES ICRIT

ER-Z

DIEERICBWNT, A Z/L—71%0.15g, B 7/ /L—
713 0.16g, C Z/—7130.11g, D Z /L —71X0.11g
Tholee AVNV—TELCIN—T BINL—T &
D/ N—TOMIZZENENDE % DHBEENA LI,
B E RIS W T, A 7 — 7 OB fE I 0.48g,
B 7 — 7 OWEIEIL 0.45g, C 7V — 7 O EIX

0.35g. D 7 /b — 7 OFHJEIF 033g ThH o7z, AV
N—T L CITN—T BINL—TLDIN—TDZ
ALENOFEJERITITHE I 5 % DA EENR B
7oo HIBE&EIZOW T, A 7 —7 ORIl 1.70g,
B 7V — 7 O3B 1.37g, C 7 b—F Ol
0.81g, D 7 /L —7 OW-HfEIL 0.73g Th -7z,
AIN—TLCITN—TF BIL—TLD I —
T DENENOFEERNIIFEHIC 5 % DA E N
HHNTe, PIREEICOWT, A ZL—7 O VHEIL
0.11g. B 7 —7DE¥EIL 0.14g, C Z' —TF D
BIIEIE 0.04g, D 7 )— 7 DI IL 0.05g T - 7=,
AIJN—TELBIZNV—T7 BINV—TFLDIL—F
DENENDOFLEBNALFHINE 5 % DA EANH B
Nz, BFIEBREICHOWT, A ZL—7FDOEE#EIT
0.64g, B 7 /L — 7 DOYH)EIL 0.73g, C 7V —T D
YIEI% 0.06g, D 7 L—FDYEHEIL 0g TH -T2, A
ITN—T e CITN—T BINV—TLDIN—TD
FIEFVEEMERNZIX, FEHNIZ 5 % DEEZEN B
Nz, WMERIZOWT, A 70— ONFHMHEIT 0.46g,
B 7 v — 7 OWEIEIL 0.46g, C 7L — 7 O EIE
0.46g. D 7 /L —7 OHfEIL 0.45g T o7z, EDT
N— TR OYEIEIC S A EEILA LN o Tz,

E
ARFEBRCIFRBF OB 2L W AIRIE TOFf
ICHEBN R RRE O E I ia‘%ﬁﬁhowﬂﬁ
E#LT:O BE L EHNEREIC KL WHEE LD LAk
ﬁ$@%i«®%§ﬁﬁ<ﬁﬁbfwto~%%
iﬁ#wiﬁwzw@%&i#%mk%z6hé
i\AkB7w—7ﬁTiWi®¢#ﬁ< HH) D5
iﬁ S NAenolz, CEDZA—TRIZBNT
ETORBENEZE SN, D V—TICkiELTC
7»—7?%E#ﬁﬁ_ﬁ9btoﬁ$%&6&wf
D) LSS T RV NI T 5 b0 & B %
bivh, HEERENEH THLHE 7 AHERICKIE
WAREBBRTHLEAIN—T LB I NA—TTDE
VIO ZITEBHORBETCHLEEZBND, F2A
TIN—T L CTN—T O HEITAEOFENR <
KL TS, Zhid, M4rRdEHic, BFEN
LIRS EAEICBE L, GEE) S ORI R R
ICEFT D52 eBnbnd, LnLens, B L—
T CITN—T DL T AHOFHEREZ KT 5 &



32

MEHICERN A DN RN L BER L2 HA IR
FORBIREIFEEBLLVWLDEEZOND, Zh
NHEFBIRENTZONB 7 V—7"L D JA—TT
HrHIND, FEHTH DR E I 5 iEE) &
BEORBLBRTILE, AVL—T LB IL—TH
THIBINNTEB ORI L, B & AEOR R T
Holz, TIUIR SITRT X D ITESTEHEE i EEIC
ERERBERICHDLZEEZRLTWD, LLARBDL
BZNLN—7¢D I N—T% LT 5 EHENID S
=T DERMMEL . BEORENP R AR RIS L
TNz THUTERS & EM ORI L 2 b DT, B
DB FICRE L2 H1-0IF# L, HF ST
HIN 7RG BN R > TIEB T 2720 & B 2 bl b,

38

*
375
37
y=0.29x +34.9
36.5
r=0.97
36 e
355
000 200 400 6.00 800 1000 1200

H4. BEHYTIL—TIH1THEITIER S ERSDHEE

0.02 *
0.019

0.018 - y=0.0006x +0.0153

r=20.85
0.017 |
.
0.016
0.015
000 200 400 600 800 1000 1200

®5. BEHYTIL—TIIHTHETERL REHESEDHRE

B LAS DI as ik (- M 23S & A OB
DNTHD EDIBROERITAFICE > TRE ET
DAV LT, TEBNC K DB Bl SN
Moz, ZHET, EENZ XD OERICOW TS
CHESN TS, H< EHort I LD HESn Y,
DERERBEZ L2 LIRS TND, SRIOERT
ML EE Cix/e <, BRNREE CTh o272 DICA
MOFEMEN -T2 b0 L B b, MREINART S
LI Ko TLBEE AR A L S FIC ko T

HEFFT 200 & O BIENEIC S W TS BBRFT L 720,
F 7B O FE ROV T B LRIFER IS B OB IR
SHBBEESN, ZOZEIFATNV—T L CTNA—TT,
B/ N—7L DI N—THTHEINT, SHIHF
fige D T B AEALIZ DWW T B DB B # & R CRER Th -
Too ZTOX I, IRARERICK L TREDEBRAKE
SRMEL, EIOEEIZ SN TR SRS T,
RIS BN & > CEOBEBARIINT 5 Z & 3 d &
NTW5 P, 2 hary R TOHEMes ) a =5y
DOEFEOBKIZE D b D EEZEZ LN TS, Ko HE
BEMIZOWTHREFEORENE KB L7z, L)L,
EHORELEE SN, AEEI V-7 TER A
1Tot3G0, EEZITDRN- T /N —7 i LT
EiEZR Lz, ZOFRRICOVWTEAATH L,
ECEERBFAN N L —= 7 CMRE RN 5
ZEDHE SN TV A NZ ORI SOV TIWE 2R
HEhThan Y, R TFIEHHE R A FOZENY
AT, BFEIORNWT )L—T7TH S DITIROME Z 7~
Lic, =X —jie LRI &SNz o L iEbil s,
MO FERIZ DWW TITEB O RO L Bl S
Nihnotz, ZhxnEToORELFREETH T,

e

AHIAARRT BI040 | B LRI S A
TV, B L RS,

SE X

1) fERE AR 21 R ERETE 21 HACIC T 5 E RS <
DIEE) (fdEE 0 A 21) ICOWTHAE R SR 12 4E 2 H,

2) Hort, W.: Morphologische und physiologische
Untersuchungen an Ratten wahrend eines Lauftrainings und
nach dem Training.Virchows Archiv 320,197 (1951).

3)  Thdrner,W.: Biologische Grundlagen der Leibeserziehung.
Bonn: Diimmler (1966) .

4)  Schiiler, K-P., Schneider, F., Clausnitzer : Wirkung des
korperlichen Trainings auf das Stoffwechsel-und endokrine
System. Med. u. Sport 4-6, 117(1974) .

5) Smodlaka, V., Jankovic, M., Mellerowicz, H. et al.: Das
ergometrisch dosierte Intervalltraining Zur Rehabilitation
nach Herzoperationen. Kreisl. -Forsch. 51, 152 (1962) .

6) Gan SK, Watts GF. Is adipose tissue lipolysis always an
adaptive response to starvation? : implications for non-
alcoholic fatty liver disease. Clin Sci(Lond). 2008 Apr; 114
(8):543-5.



