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Effect of throwing training using various balls on throwing distance in javelic throw

Yumiko Tanmatsu",

Abstract
The purpose of the present study was to investigate the effect of

throwing training using various balls on throwing distance in javelic throw,

which is a variation of javelin throw using the “turbo—jav” system. In
order to investigate this effect, javelic throw was measured for 43 junior
high school students. Subjects were then separated into 3 equal groups

based on their throwing distance. Throwing training was then performed

three times a week for each group, using various balls, including handballs,

soccer balls, and touch footballs, for approximately 30 minutes. After four
weeks, javelic throw was measured again. Subjects were videotaped using
two video cameras during javelic throw. Each condition of release of the
“turbo—jav” was measured using the 3 —dimensional DLT method. The
results revealed a significant positive correlation between initial velocity
and throwing distance in javelic throw (r=0.61, p<0.01).Using a handball
for training positively influenced initial velocity. Using a soccer ball for
training had an influence on the throwing angle. Using a touch football
for training influenced the angle of attack of the “turbo—jav”. Although
the influence of the different kinds of balls was different in regards to
throwing movements, the training was considered to be effective for
improvement of javelic throw, as throwing distance of the “turbo—jav”

improved following training using each ball.
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_ER (n=43)  27.947.1  32.5464  ° 7382100 3.3#59 ¢ -
H& (n=11) 24.4+7.9 30.4+7.2 n.s. -1.2+11.5 4.316.5 n.s.
S # (n=18) 27.516.2 31.946.3 % -4.7+10.7 1.8%4.5 *
T3 (n=14) 31.146.2 34.9+5.0 n.s -4.6+ 7.0 4.446.5 *
*: p<0.05, **: p<0.01

bOEHIT BT, KAz ED b Hii = #ET %
ZENTET, EEOEAISREEEOHINIRE O
BWolzOTIE VW EHEINS,

FTDEHIZ, PV TEIRBIIBWTY Ky
TOHEFAESHIAEEICELTBY, KPEEEES
AIESEHETHTEREICELL T, Kz T,
AP ST A 3B EE O EHFFmME DT L 5
THELLZAETHY, COREIREEICHETLILOD
T, —7, HEAIE, BTEEFICBWTWRE
RPEHBH L LD IHTEYORERICHEETLIELRELES
bITBY, F—RI v TOREADOENI3HEDH B
SEHEOARATAHALNZZ EIZXY, ¥y h—K—)JVEHN
ARITOMN —= v F7REFAISTLTEELRIZT
EEZLND.

AHES (1996) 1IC& 5L, MEEFROEL RLHE
BEAIL, BEEICI > TEIELZ LHREL TV,
H4D ML —=V 7RIBOREHREY A THSHETHE
BEALZR SN o725, P —= U 7 RICBWTHR
BEEEDREMEREN 8.1 m LMOBEL Y D KRELL B oTW
7o TR TDEHIC, SEHITBW TIEREREATZL L
Do B EDRA LNz, TRLDT LMD,
oA —FR=NVEAVBE N -V FICEoTy—KY

Y T OETAIITE SRR IS 22 L 05H 5 b
DD, REFEHHIEIENETNOWEEIZBWTELR LE
BEOD, Ky — K- ViAW -y IAE
DEEREIZL > TOERRDIDTH B LIFRS % \WITRE
HWrEZLNS.

RS5 R6BLUORTODEIIZ, THTIEI—FVy
T OFHEFE A, KFELES A B L OKFEEDZ A O
WENIZBWTY N L —o Y TR TAEE R EDD 5
Nz, FAKT7ICBWTH THIZWEREIMET LI
bbb 56T, REEOM EAED SN HBREDE S
A, MOBEEL N BLEVEmIZH 7. TNLDT Ehb,
THOBRE BV CRETOBEIGESR, 5 —FK
VX T ELNEEBIADBIEDNTEL, FEOB VI
TEMEICER LRSS ZEZ NS,

17 AEAOHE T L—=v 7 Tid, K= V2HITHE
b —KRI ¥ TxHTFTAEEDL, COBIKLTHIRALE
BrfTol. FRERDE—NMITZY — KV ¥ 7T%%F5
TOOHERETHL L —RRIER 2. AR T
FALZ3EEOR—NVORT, ¥vF 7y bR=—IIF,
ME—, BRPERTIE 2 vEEEMAAET [RS] 25745
EWVIETIEY — KTy TP TWE, 2Fh), v F
Ty MR=VIZIZ [E&] BHiHD, §—FKVx Tk



FR ISR — VO Rl & 55 % —F S22 1 UEREE
BEIHIEE TR v, ML= U S CHRITEMER Y BT
IHIZ, THOBBRE - HLIZIZDZLIZEDE, ¥vF
7y bR—VD [BE] OHREREZI YR v 7 2A0—0D
PRSI S 72D TR \WES D .
IN6DZENEY v F Ty FAR=IVEHRAVSL ML —
ZUTE, YRV vy TOMZ ARLEAIINNT L EE
MREVWTEIPRBENSG, TEHIZBWTIX, HEEE
HEHEEEE ORI P L — =V FRRICIIEZICE L &
STWAs, THRIEFY v F 7y PR—=VEHWKRITO
M=oV T 5470722 812X, HEBENF—KRI ¥
TO [RE] 2B#HTERLHITRY), F—-FKI¥TD
Bl A e 25 FApSsE oW iR, ¥ =KV v 7I2)
FLHPMEDLDLEI I oTbDEHEENS.

5. fofE

KIFFETIE, ROVRITOEAMETHL I ¥R v
AT —=IZBVT, EBRIIHREICHVWSE Y — KV v 7Tl
2, R—NWERAWD ML —= 07 %) 2k
TEHMOUE A THEPERETTHZ EEHE L
72,

BHOPFHEIFELTRIS, TR v
AW —%{7bd, ZOEHFIF/Y NI HIC3ODE
27, BRECR R 3fEEOR—VE 52, LA
BOML—=v 7% 1EICOX3040%E30E, #1 %
Al rhe7. 2 BB EE L%, &8sy —FK
VY TRITEEAL, BAICF =RV 7H T L —=
Y DEERENEETWo, LT, PL—=v
B TRICHEYNY vy X)) v 7 20 —%4f7htd7. bL
— S VTHIBOY YN v 2 20 —O¥ITEIEY 2 5D

Tt AT TR L, 3RILDLT HEICL D 547 L 72,

FORER, RO EDPHS PR o7,

QT RY v 7 20— I12BWT, WIHEE L REEEEORIC
BELREOMBIROLN. Dy v s Aan—1
LT EFBRICY — R Y ¥ 7 OHEEDTRIERE K
EEEBTLEEZ LN

@3 FEHEOVWTNDOR—VEH VP L—Z U 7IZB0
ThH, ¥y vy 2a—oREEEREL 7.

QHHEIIBWT Y — K ¥ TOEE LTI L 720
WEpolzl s, PL—= U ZIINY FR— V%
AW ZLICE YV RELMEEZELIEHNTE, R
PREEASH E L- b EZ SN,

@DF v h—F=NVEHI L= 72k, &EH
32 L7z, L2 Lad o skt Az e nznog
BEBEICBWIRALRLEYFOD, Ty I—F—-%
AW b —= Y ZFOBBIT Tl {, HEREIC

Lo TEHBL TV RWVIGEEDH LU REIEZ LN,

@M=V ZZF v F Ty bAR=VEHVS EHZA
WXL TRELEELY RITTIEIRENTZ. ¥ F

T MR=NVDIIBRELEDHLE—NVERANLI L
TRV Y TOREEEBTEL L) otz E
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R VOBBEIZL WV HITOBEICG 2 2B RLS
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RV v TOREEEASHE L2 &S, K—LE2HVAS
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Downhill running IZ&173% 7 v MRS S ORIXEBHDEISH#R
BHBTY, dAKRMGY, REETEY, KNETERY, ez, T, S8

Recruitment patterns of foreleg and hind leg extensor muscles in rats during downhill running

Yuko Toyoda” , Daisuke Tsujimoto” , Yoshiro Ando? , Kiyonobu Kigoshi® , Toshihiko Sanjo” , Hiroki Matsushita? and Atsushi Yoshimura”

Summary

Optical density of glycogen content of fiber types in extensor muscles
during downhill running was estimated in PAS stained —sections, using
histochemical procedure. Extensor degitorum longus (EDL) and extensor
degitorum (ED) muscles were used as a hind leg and foreleg in this study,
respectively. A rest control group (n=6) and two groups (6 rats each) for
exercise (level running ; 0 % decline, and downhill running ; 16 % decline)
were prepared. The rats in the exercise groups ran on a motor—driven
belt with a speed of 40 m, min for four min. In regard to the rate of
optical density of glycogen depletion to control values, the values of all
fiber types in the both muscles after exercise showed significant depletion.
As compared with glycogen depletion in fiber types between level and
downhill running, the decreased rate of all fiber types in EDL muscles
was larger in downhill running than that of level running. The value in
ED muscles, however, was lower in downhill running. The decreased rate
of optical density among the fiber types was largest in type IIA fiber,
intermediate type in EDL muscles and in type IIB fiber, fast type in ED
muscles. This is presumed to be because during downhill running ED
muscles are exposed to greater neural activity than EDL muscles. These
results will be useful for athletes to consider when training skeletal

muscles for future courses.

F —77— K ! Downhill running, Zv b, {05, SRl
ggy 7 U :_0->

1. #

O—FL—2 (3VY, BiE, 70zxs vy b)-—)
i, PIvIL—XEERY, BRIZEAZI-Z%E
LRITNE RS\, fEoT, B— FNL—2A0OHfHE I,
FF v L—ADHBEIIMATHE—- FL—2AD 3 — 4%
XIS LB 2179 S ESEEEEZ L. FlziT,
uphill running TiX, FHOEEEIZ L > TH ) I -7 >~
WAENELR LT L (Armstrong et al., 1993), 7z, {#
HCIEHZ) =T YRR O NN LS

il

T 5 (Yoshimura et al.,2005).—75, downhill running
WBWTIE, BHOm 7 ) 32— k4 & 25 uphill
running £ D /NS WZ ERRFEIN TS (FHIIH,
2005). S5 DFfERIE, T— FL—2AD L) ZRRICE
ATEZTG =07 a—ATHE, HioOfEIC L > TEEMWZ
BEINDL ) a—Fr v ERETRRSER L Z L 2R
BIyHbDEFHRINL, EEOL—-AIZBVTIE, 2
— AGMIHIE L7 #Y 2MEFREER T 5 LV E
R,

Downhill running (X, T¥t > bV v 7 Z2iIlHEEE
EBIICHERITETIVO 1 DL LTEZLNTES
D, BEODT =7 X )VHOBGIRES BB LD
BRI NTw5b (Ogilvie et al.,1988). 7z, #HEHHh o
A (negative work) 25 @HE DT = v 7 (level
running) (ZHARTZDEENE %5 & (Buczek and
Cavanagh, 1990 ; Dick and Cavanagh, 1987), & 512,
EET 2 EFHEMOREC LI ENRBRENTVS

(Armstrong and Taylor, 1993 ; Kellis and Baltzopoulos,

1998).%E> T, downhill running V& FN 50— KL —
ATIE, HEELmiiiEs 4 7T oMb &L A
BOREDP NIy 7 V—RERLDILERETSLH 0D
EERD.

BREMED & 4 7%, BHIITH S type 1 (SO),
I CdH % type A (FOG), % LT type IIB (FG) IZ
KEIENTWS (Brooke and Kaiser, 1970). T 5 DFj
MAMEROTEEN, ML ENTEICLAH I a—-7r
BEOBLDRORRLN TS, Bz, EBTREDEN
W&o TEEWICEI B S N5 BRI SR 2 5 2 &A%,
HEN T2 (Armstrong et al., 1974 ; Gollnick et al.,
1973, Yoshimura et al.,1996). ZHEFE TIL, downhill
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BT AHEMEIOFE b e OEEIC L 5
BEEDEVIZOWTIE, TERELREIS .

£ 2T, AW TIE, uphill running TIEZEEZR 7Y
I—F VRSP R N o MBICER LT,
downhill running TXFFHTD 7)) T =7 VgD HNE S
B5D0EY, ELBERWZHRMERO ) a -7 v iEd
BROENDDPEDIZDWT, level running & HELL,
ZOREPEONIIT A ENENTH 5. AIfETHE
LNZZERIE, TF LY MY v 7 aBHIMES W
downhill running ICBWTHERIBERTEDL I LA TE
pEEbic, U= Fl—A bl red@isi-d
DEBELGRBTLG22b0EEZLNE,

2. Hi&
21 EREY

B ARy —RMET v F18IL%E, T ba—)b
i (6IL) L2 D EH)HE (level running group ;
downhill running group, % 6IE) 2472, 38EL D,
R FMEOHEEY 1 7 VO d 2 REREET (23C) T
FE L, KBIUHIZEHICERS S,

22 EEjEFmIL—Z=T

EEE, Sy MHMLY FINVTITo72. EBRYHD
downhill running ®#E B L OWFRZ, uphill running (5}
BRI +7%) CBWTRBMEHO 7)) 3 — 5 VBl 08
BEINh oL FAMOME (5E40m) EBRE (4
5r) TEREL (Yoshimura et al.,2005), Z D&HEIZ—fx
WCHWHNTWARIE—16% T3HEE L 72 (Armstrong et
al., 1983 ;1993). 72, TO&MIE, 7 v N OERHE (type
I or SO#iHE) & U HHBERME (type TIA or FOG #iff)
DT A= VR RECIEBBREDOEVEETH
% (Armstrong et al.,1974). ¥ XTDHF v ME, FL v
FINVT VoV BN EEE T ERERY HORES
HTEITTED LI, ROLIRFHIL—=0 T %
MEL7z. 8 1:8B &, £UF 0% @ level running % 433% 20
—25mDEETI0HMX3 Ly PERLZ. E2HH
i, 25-30m/ S DHEET3I—45MOEE % 3—-4+%
v b, £3HEEE, 30-35m/ FDOHET3I—4 5D
EHe3—5ty b, F4HEIL, 35-40m 5 DOHEE
T47EDOEHZ 3ty PBLU40—45m/ 5 DEH)
2ty NEBLZ. &y bOBOKEIE, 458 L
7z. $72, downhill rumning HED T v M, ®ED 3 H
BOFH b L —=>2 7% downhill running 5T CHEAT
SH7.

EEREDOT v ML, FHINL—= U SR T 2 HEIC,
RESNIEELEMO Ny FIVEST AN L7,
EERUH, 3FEDOT v M, HrEY) Y 2 BERETICE
25252 IR,

2.3 HOHEH
EALIRIE, ZHEBLERFEWEROEEICHE > T

running (2

10

BYNCER L, a2 bo— VEB X ESHEOT v L
&b, JENEMIC pentobarbital sodium (50 mg, kg body
weight) Z#5 L 7B T CF5 (BigMH#e5 (145, EDL !
extensor degitorum longus, #&F81H 5[ B/ |, ED ; extensor
degitorum) ZHH L7z, AL, BREGHHIC, £W
A RCER L, $EE L2, mhes
THALIA VYR T VAN TEEREME L, DR TEK
ECHEM LBFHICANTT ) —F—THFE (—907T)
L.7z.
24 HHEEOREEXZNTYI—F L EOFM

A & TR B 720 OB R OIS, 2V F R %
v (Bright 5030 ; Bright, Huntington) TAT o 7. #&
METN % [ %€ 3 5 728 D myosin ATPase Yeta Y] 1%, 10
um DFE S THEWTEI T 2ER S 72, myosin - ATPase 4
i3, BEMELEERE (pH 4.6) @ myosin  ATPase i&1ED
FEEENr S, BHE (type I, HHEEAE! (type TA) B
SUEBE (type IB) G, T2, F)a—4
VIR, BESIZLEANTYFREDIC, T
& BL7VFEV 18 um TYERL S M7z (Yoshimura et al.,
2005)..

BARHED NN 7)) 2 — 47 V&%, PAS (Periodic acid
Schiff X 2E) Fet i & B3k § 5 ATPase et ) i %
CCDA AT EtarvyVYa—% —WEwRKFTT 7T A

(Macscope ; ZAHE) #HVWCTE=F —HEIZHEY
Ad, MR E LSRR LMES N, 7)) a—4
CEDWED DI GCERAE, BHIEICES 85
THESN, B0 7)) a—7rr8ix, HEoERME -
L—=AL, €0 b L —2ANDFELFRRGRD 5 HIE &
N, 120D 7)) a—7r v EiF, 2MoER L7
U LoRUHHELTHIEL, 202 200MEEFY L TE
L7z, %8B, ST CTELhoifEug, S
D5 VTFThHo/z (R1ZBR).FHIVa—FrVE
ZHIES B 720 DEMESE O LT, BMERIIBIT 5
HEE @A L 7O EREY 2 Al (ZEEBEL
FEEE  BESELZATA NI 2% @B LI E)
THIEE N7 (Yoshimura et al.,2005). T D#IEIL, FE
WEEONEE —FIZT AT L L, BEHENT 7075 LT
g L7z,
25 ®HJ V-5 BOELZEEEE

EACENFRICL 2570 2 -7 v, BEIE
ELH#MMES ) a—7r VeOREE*EHRT 5720
CHIE L7z (Lo et al.,1970). FHELICIE, BEEHR T v
FOEBMOBHER) B L, MAZZECTHEEL-BICHE
ErHEL, BT MY Y AL 30%KOH O T 30
SEBESE. F0H% 5% T ) —VEMRRILE,
5% 7=/ — Vil k 96~98% IRIEEE X M Z, FHHE
AW THZE L7,
2.6 fEtOIE

SEEMICBIT B ) a— 7 v EOELE L OUEHHER



BT AT a—r e, —TEEDS
FOMEEZ AV, AEEIRD ONHEICIILERLE
(Fisher 7 A +) %47\, P<0.05 THEEEZHEL .

3. fER

3.1 MU B DR SR OIS

F11E, 2 b —)VE, level running & downhill
running #1235 1F 5 EDL & ED D45HT L 72 L 20
WHERIOE A Z R L TW5b, 74T L72EDL ® 3 B O#K
TRAESL, level BED 2632.012833 A6V MO — )b
BED 2782112350 RO TH o 72, Z ORI O EH|
Ald, type 1254.0% 55 42%, type IIA #%15.3% 2
5157%, % L Ttype IIB %$80.1% 7% 5 80.6% T, 3
FEHIC BT 2 AR HME OIS ICEEREIR OGN

oz, —7F, EDfiid, FifiiEiR%0% EDL §i 054
GCTHol. FOMMEDOEEE, type 15°58% 25

6.1%, type TIA 2520.6% 76 21.5%, F7-type IIB I
727% 55 73.3% TH o 72. T DR b EDL Ak, 35
BB ARSI OE A ICAERETIRD LN
o7z X4 d Ak BliE, EDL & ED @ myosin ATPase
PO BEEDEMEEEZ R L. WTNOEEDS HHEE
M, SR ERANCA S T 5.

Table. 1. Number and percentage of muscle fiber types
in extensor degitorum longus (EDL) and extensor
degitorum (ED) muscles. Values are mean=SD.
Control : a rest control group, Level : level running
group, Downhill : downhill running group. Percentages
show the rate of each fiber type to a total number.

Group Total number Type I Type IIA Type 1IB
EDL
Control 2782.1+235.0 114.1+4.0 425.6£7.7 2242.0£170.4
4.1% 15.3% 80.6%
Level 2632.0+£283.3 110.5+4.2 413.248.1 2108.2+156.5
4.2% 15.7% 80.1%
Downhill 2677.5+243.9 107.1£3.4 417.746.7 2153.0£127.2
4.0% 15.6% 80.4%
ED
Control 1328.3x112.7 79.7£5.7 280.2+7.8 968.1£79.3
6.0% 21.1% 72.9%
Level 1378.2+115.2 84.1+6.2 283.9+6.5 1092.8+82.4
6.1% 20.6% 73.3%
Downhill 1413.3£131.9 82.0+5.4 303.8+7.6 1027.3+69.8
5.8% 21.5% 72.7%

(%)

1007 B Level ‘—\ 1007
*
*
801 l—‘7 ‘—‘ 807 '_\ ’_‘

32 EERICHTIEMCENCHELAHITVI—F

CEDEL

M1okEE, a2 ha—VEIZBITS EDL B X UVED
OF 7Y a—rrEERL, FAIEBRICBT AT
DrY)a—rrEEI Y bu— VEOEIIN L THSE
TRLTVW5, Level running #%, EDL X, AXE% )
I—FURESRRE Do (I PE—VEED 81%).
—7%, ED I, level running 123> M — VEEDH] 58
% % T L7z, Downhill running (2B Tld, Tf&
QEBERZ7) =7 O %R LTz, Level
& downhill running EICBIF A7) a—7 ViRdEL b

running

Be EBIBFAEE HOBHE 1S 2008

(%)
1207
B Downhill
O Level
8 100
& 80 |
g 6
g 60 |
1=}
2 4
& 40
2
20
0 0 i -
EDL ED

EDL ED

Fig. 1. Biochemical glycogen content of a rest control
group (left) and rate of glycogen content to the rest
control values after exercise (right). Asterisks show
significant differences from the control values. Level :
level running group, Downhill - downhill running group.

9 % &, EDL /Tl downhill running TK&7% 71 3
=7 VA ERL, KAIZED #Tld level running TK
ERWODRO LN,
3.3 EERICH T IHFMEOXEN /U -F B
212, 2> ha—VEICBIT B KRR Y55
F)a—rrvatEznsiixin T bEEEE (level &
downhill) DM DKW ) 3 -7 v BOEA R I
B, EEBRONEN ) a—-rrElR, T b3
YO — VEEOMHMERIIHN T A EOER TR LA, EDL
IZBWTiE, downhill running 23X TOMEMER D 7
) a—7 &N level running & Y HEITH L7z, —
77, ED T, @3 X TOMMER 2B\ T level running
DJ5 %5 downhill running & W EER ) I—7 Y EOR
PERIRLT.

EDL ED
B Dowmhill (%) B Downhill
Level

]

607

407 40
207 201
0- — o

Typel TypelIA TypelIIB
20.8+24 22.3x45 21.0x07

TypeI Type A Type IIB
19.9+24 21.6x22 18.9+3.6

Fig. 2. Comparisons of optical density of glycogen
content in EDL and ED muscle after exercise. The
values of vertical axis show the rate of optical density
to the control values (numbers at the bottom of the
figure). Asterisks show significant differences between
level and downhill running groups. The decrease of
optical density in all fiber types showed significant
differences from the control values.

11



3.4 HHERBICHTZ2TVI-FURIEOERK

X 31, EDL B & O'ED |25\ 5 AR B 0 Yary &7
Va—rrEbEER kgL, F0ORSEIL, BT
ay hu—-VEEOWME ) a—-rrE (K258 »
b7&LGI\W/fET/R L7z, EDL Tid, downhill running
B L U level running & b, type IIA 7 type 1% type IIB
IO REGWAEERRLIZ. —F, ED Tld, level running
BT 3 F A TOMMEBICERE L7V a—7 o
WAEDPRO LN o7, L2L, downhill running
Tld type B A type 1 type A LY K& ) a—
FrRASEERLE. (R40DE, F).

Optical density

ED

Bl Downhill
Level
*

ar

147 14
121
107

I IIAIIB I IIA IIB I IIAIIB 1 IIA IIB
Fig. 3. Comparisons of optical density of glycogen
content of fiber types in EDL and ED muscles between
level and downhill running. The value of optical density
was subtracted from the control values. Asterisks show
significant differences among the fiber types in the

level or downhill running. Values are mean=+SD.

AL s

P o 2 £ Nt v o RACs

Fig. 4. EDL and ED muscles stained for myosin ATPase activity and muscle glycogen. A and B : myosin ATPase
stained—photographs of EDL muscle (left) and ED muscle (right) at low magnitude. C and D : myosin ATPase stained

—photographs of ED muscle. E (rest control) and F (exercise)

- PAS staining for muscle glycogen corresponding to

C and D, respectively. | : type | fiber, IIA: type IIA fiber, IIB: type IIB fiber. The scale bar is 50 um in C to F.
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4., EE

AWFgeD HEYlE, downhill running (2B1) 5 B
ERIBARR IS BT MR OB BRICOWT ) o —
U EDLIRES L, level running & B L A5 #
DHEEHLPICT LI L THo7. TORE, FUM

HCTHHmEHED ) a—7r VEPITHESR O, 72,
WFR ) =7 Y BOEALD O AIRMERI Db
CHHED RO bz, ZORENS, Fiae~vI vy
Fou— FL—22BTBEKRE LW, HoEbhriic
R ol B2 RIITLEZON, BNTAHAL—RT—

WCHBL 72L& TTO N — oV FHEBPEETH 5
CEDVEESND,

41 JUa—42ZE{ED S &7z downhill running (T

Xt MUy VEE) OFH

N FE TIZEHRE E N7z downhill running I2BIT A7)
a7 rELER, KAWL TSI 22 b
Vo 7 BB L WD nwZ DTy NORBHTHLL T
AFHRMHTH L LR =ZEHH THES N TV

(Armstrong and Taylor, 1993 ; Yoshimura et al.,2005).
EF R 2R T RN LR IETH 2 MEEIED S
72028 C%, downhill running T34 7% WEEFR & CHEAT
TEBILEDPART Y FTHESN TS (Bonde—
Petersen et al., 1972 ; Armstrong et al., 1983 a). AMf5E
THWABHTH S ED O 7)) 2 — 7 RGFEN 7
a—7%5 v &ld, level running 2T downhill running
THBNWIEDTREN, FIBL7ZT v b 0)"3’7]‘%'}5’5 & [EkE
DIERTH o7, (- T, BIFKOEDIZBIF A7) a—
7L, BRFEEIGE LD Lt%’r{t’i’ﬂ??‘ EEZL
n, 7)) a—=7rrOEbE, S EERE * & LIRS
TE25bDEERLNL. LA L, EDLIZHIZ, level
running & ¥ downhill running TKE 7% 7)) a2 —7 »igd
ZaR L7z, ZORERIE, F U T BB L R T
DNWHPRERLZLIE2RT L L HIZ, EDL IZEEREIL
EPOHETE pEEREL 7)) a—F v Eteld, —
LBV EDHETEDL, COHPOELDLE, B
fff5Cd % EDL L, R LCMHH TH5HEDREHTH 5
v I AFHIZHRT downhill running I2BWT XD k&%
BR2Sb b Z & HEE STz,

4.2 HHEBOBERN CEEEE

A58 TV 72 downhill running Tl, EDL & ED @
M7 12 BV TEHE (type 1) & 1 BAHE (type TTA % type
IB) M7 ) a—7r Y EABRTHo/. —#RI, ik
TRE DBV ER) R RE DRV EE) T, RWISERRT
HBHtype 1OT)A—=F VEFFEEIZHASL, HivxT
R EFI D7) 3= Y PEERICELT A LS
Fv bR PTHESN TS (Armstrong et al.,
1974 ; Thomson et al., 1979 ; Vollestad and Blom,
1985 ; Yoshimura et al.,1996). —75, FERELHE 72

Be Eipip il 6B 15 2008

% &, BRI (type 1, slow—oxydative fiber) & [FI%R,
EH ORI B EAHT (type 1IB ; fast—glycolytic fiber)
DINIA=T Y BPHHRIBIEDHEEN TS (Gollnick,
et al.,1973 ; Yoshimura et al.,2005). %72, & F D&
RKERFEWEOHEH L 2RE, FLE3FNL)EBVEE
DOEFTIE, EHEOZ ) a—F VBPESEH LY
REL BB EDPEMINTVS
1979 ; Vollestad et al.,1992). AL TH 7= EB)#HE D
BRI D 7)) O — 7 VAL R T b L, BHE L
DEBHID ) =7 VFAPRECZ ENDL, it
LCEBEOSVEMIREEoN-bDLEZI LN,

Downhill running L ¥t > b1 v 7 2B O Fr
BMELT, 7TNVT7 7 —EHMEDEE D EE D level
running & Y K& <20, X O EWRIBAH IC/ER L7

WCHHFEIC A Z EVRMEN T WD (Kellis and
Baltzopoulos, 1998 ; Nardone et al., 1989). AKRIF7EDH|
ﬁﬁ%?%%ED%&tweHB@ﬁUﬂ_fyiﬁm
DFMEL D FBEIHI LTz, Jk Lz X918, # i
D7) 2= PR RENIEDLS, ZOBHICHN
B2SMb o7 L% Z 5N D (Armstrong et al.,
1974, Gollnick, et al., 1973 ; Yoshimura et al.,2005).
4.3 Downhill running IZ & (T 3 HHiEE & HFHEORE

Hbhr

Downhill running (Z, level running (2 H~ T st
PRELHOBEBPIRENWZ L HEEINL TV D
(Armstrong et al., 1983 b;Ogilvie et al., 1988;Clarkson
et al.,1992). € LT, ZOEET 2 MAEEIL, #HHiT
REWZ EDPIERHEN TS (Friden, 1984 ; Homonko
and Theriault, 2000, Vijayan et al.,2001, Takeura et al.,
2001). 21 % T downhill running THEHE & N T & 728
BafG LoVl E LT, EHESERMfEbns
BEORVEH TH-o 722 L 2L, BWMIE k5
& SO (ARHFZED type TICHHY) £ ) FOG (ARHFFED type
HAICHSY) oAFFPEBELEVwI EEZHELTNS

(Vijayan et al. 2001) NG A
OFERTIE, EDLIZBIT S type A DZ ) I —7 VK
PIS3 A 70)EP’CHS“L¥>7(§ <, type IIA HMEFERYICAHE
bz & %RT. —J, ED Tld type 1B 7% b KT,
type IIB 2SERMIZEbNIZZ LIZh D, ZORKENIS
W25 2 &, BT, TRBEOBEISESSNS
<, BIRH CTIEHEIHEG L VITREI GV ET
HENGE, F72, gidk L7z X 9 12, downhill Tl level
running (2R THBEEBVE T 5 Z EAEH I T
5’&#%%&@%?%53ﬂi%%@%f%53ﬂ

&) EMOBHBENIKTHo72FEZLNS.
44 FL—Z=2JIIxT BER

Kﬁ%%%#% [ U A% T % downhill & level
running I2BF A7) I—=F VORI EVPELZLI LR
FEMI Jﬂ*ﬁbﬂéﬁ%ﬁﬂ#%& b EPRBEINT. HE

(Thomson et al.,

BT % downhill running
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2T, BRICBARIF V=V Ta—-ATR, #0a2—2
VZXFIE T 5 723 DBEFERY 72 F I @ IR A R AR~
TIPS EREL L LEZLNS,

F72, ¥ M) v 7 %ESR downhill running T
&, HAMRE, BoER, 2L T7FrFF—¥ (CK) %
EDRML == 7 X BHER (Newham et al., 1987 ;
Clarkson et al.,1992) XCAEiERY 7% FHHEME OB (Friden,
1984) AP CE& B LTINS, F72, =F LU MY
VI REH L=V ZICLk o T, MEOBRVEHHTE
(Lastayo et al.,1999) =153 A Z LV WEETH S &
Zz bbb, —7J, uphill running TIX, {#F5 X ) B
DHEDPFEERICHEDLNDL 2 EHFRREINLTWES
(Yoshimura et al.,2005). 215 DFERENPS, WA NS
RIS 2RI AN 5720121, RS L9
ETBI vy a—ARBEL N -2V ST

EETLIENBEELEEZOND.
5. {&im

AWFFETlX, downhill running (2875 T v MEIB
L R IBAR PN D #EHER D B Bk O BB IC D W T,
level running & IR L 7 25 5 MR LM TEEIC L 5770
a—r Y EOEAP LR L7z, 2OMER, BEMHT
19 R TOHMHER T downhill running D SFASK E W)
=7 A ERL, ORI CIE 3T o/
BT downhill running D HF %) I — 7 VRS
RENTz, i, HAEREORBICE S 7)) a—r vk
Lo, BEMHTIERO N Lo /ztype IIB DK
%) =7 YEAHRIEM CBE Sz, i
DFEFRD S, downhill running (CBWTI, BIE SN A
B OMEFARLRAEILCZS RSN D Z LD S 7 o 72,
CORERIE, O-FL =202 —ZRIKHIE LA L
—Z VT FEROERICERTH 5 2 LR Sz,
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Support for high school female long-distance runners by providing analyses on nutrition via the Internet

Minatsu Saito”, Kojiro Ishii?

Abstract

In this study, analyses on nutrition were provided continuously via the
Internet to 10 high school female long—distance runners and
measurements of blood properties and body composition were carried out
over a period of 9 months to assess physical condition. The results
showed improvements in carbohydrate deficiency and excessive intake of
lipids and supplements that were noted before the start of the support
program. There was also a significant decrease in body fat percentage
from 19.24£2.5% before the start of the support program to 17.8%£2.0%
with maintenance of lean body mass. Providing advice on use of
supplements and durations of training and rest also resulted in
improvements in subjects who had been taking small meals or who

frequently had symptoms of anemia.

F-7—F I @R&F, RIEMER, REEIKE

1. B

EHifiEz CBETH L HFVAFIZEH T, ZFHH)

a3 2 REND% L2, BEOEEFRIL, SiE
WEDWAENT P ZDfEEZ S5 L, BIMOMIZDH
FRAERHIME T OER & 72 5 (Krotkiewski et al. ,
1990 : Lemon and Mullin, 1980). 42 &7 21 — FC
&, AEGBEEAEDESE, T 2 — O3 #E
(female athlete triad : FAT) & L CEEINTW5E
ahEE, ARESE, SHBELRET 2 TEEIHV
(Gabel KA, 2006). & 512 Jeanne et al. (2006) I,
EREICBWTH FATHALNL EHELTEY,
AL OERT DS 3 Ml Tl TRt H 5 LR
BLTWh, Lo T, TNSOMEZRRICHE,
Bif2ar 74 a Y EfRT L0010, #2058
ERPEEE 2 5.

L2L, L DZERTFIIEEFEIMEAICERASNT
BY, TELZREENIRETSH S (4, 2002). 20
BRI, BEFRPEFEREY R N OLEE* 2%
LTWa DD, FKEREEZTZADLAY v 7HRHEICN

), Harukazu Tohyama®

BVEQHANSERTERVE VI BRSH S, L7
MoT, FERFICE, BOAFZEHTELL), E
LW A BETARET R - ML ELEZIOND,

WA, REECBITLMEORREE LT, 1%
— 4y MEEUCEERE - RERELZTONL VX
TLAPER SN TS (NEK, 2003). TV NVH AT
FHWCEERZBEL, A vy —F v MIX ) EHEsE
LG ERET A VAT ATH A0, WHEBEOaEHE
DL, AERAEFEL LTOTHICERWTH L LR
HBENRTWD K, 2002). 2OV AT LOFAIZLY,
HRA S v T OWRGEFITH LT REIRE L Eh§
LI LEDTREL 2 5.

F TR, UT22000%%1To72. W1 T
X, BREZTREMEFENRIC, 15 —% v Ml
FH LR E 2 RRICERL, R, a7
4 ¥ a YOFHli L L CTIEMERS L O SR 2 llE L
7z, FLC, Bohkr—s&b L, Blifrar 74
TavoEEENE LY R— N ETo. Fo, BF
782 TlE, WigE 1 2ED LT, FICHEDO MRS N5
GENOMEBIT R — FAEEZE E L THRET 5.

2. 73K

<Htz1>
21 WNRBELICHYR— MEE
MREL, EEEERE LS ICEET A X TR
T v — 104 (1A 5%, 244 124, 344
34) THhotz. FRE, 2005 ELESRLTHIZHIE
R LTBY, BEOEFEEEA v 7 -1 HIER
Bhid H. AR— MM 2006 £ 4~12 HERFTE L
7z,
RFFEIEAIE KK F SR F R e EE B
KORBE/RTBY, WEHF L ZORES, HEHICH
EOHKEANEZHA LRELE.

1) iR FRFREIL AL Laboratory of Human Performance and Fitness, Graduate School of Education, Hokkaido University

T060—0811 deyEEALIEHALXAL 11 4087 TH

2) FREAEKEFEAR— VR #ES  Faculty of Health & Sports Science, Doshisha University

T610—0394 FUHSHF R HIATH % 4 SERE 1—3

3) duifEE RSB N 7 —3 =3 Y#  Hokkaido University Hospital Rehabilitation

T060—8648 AtiEEALIRMIALIXAL 14 4765 T H
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2-2 FAEIEH
A. REEIUREE

SREOREEIVRESCEL 2R T 572012, &F
FEEIT- 72, FAEIE, FUINIATIZE BEES
MFEr—2a3 v 274 (JBLEAHE, FAE | A8
SPORTS) # w7z, EFOKFERBNEESL, H
FEBHMEAR—VIE - HEMRIEOHRE ICED W
A 874 (2006) x5, KREB LU 1 HOE
BICLk o CTRREL. £/, EXREZOBNEEEZ 100
%EL, BEBEZEML. FERITLICRESNIE
E#HEATEE (BAREBEHEAR-VIE - BHEEMEER
&, 2006) 1ZfEVy, EIEHFALL R & [ER], #1EHH
DTFa [RE] LHM LA F1). BFRAELIL, 45
<7911 Bilfro 7. MEERA, RBEHM R A
FRRSKES R %28, HENRAEROHIAT
I &I, HEEHEIHR L., AFEAAFIIOVWTIE, &5
BIZTVINARXAT 2G5 L, FEERLA3 HEOAE
TN AT TG Lz, OB, JE R SRz oW
TIEFHMICFEA S S, HogBAEY) — 7 — FEEILL,
1% =%y PeB L CAFER - WAL EHFELIC
ERE L. BMEINLT-5 L), FXEFENEHE
HL7-.

B. B{&4F

BREEOZEL e RET 2720, HE, #hE, KN
RBLOBREHAEEL 4-7-10 JICHllE L. 72,
BE, REZ L EIIBMI (kg/m?) #EH L7 B,
KRB B L OBIBIREIX, “EIT A V¥ — XK
% (dual-energy X-ray absorptiometry : DXA, Hologic
1%L QDR-1000) 2 CTifllsE L 7.

C. MiEKRE

RIMIEEA 1|, FEAZERICNEIRE DITo72.
FEHELZ, AMEEEORIMEK - NEZ/ 0V RE -
MiEEk - ME7 =) F > - FRIRMER K VR FIRRE D5
BETHH#T b oRE L7z,

B, KHNOBEEREZ, KE3EBIISTLR
5 (ARFAMESTE, 1983). 45 1 BB I BF k8 A%
A L 7IRRE (BRI R D), 565 2 BeRS I3 irisisk B L O
MEF DERDRA L72IREE GBAEMSRRZ), 56 3 BLRbE
BrEisk, Mt ogks X M Fgr5Wd Lok (8
RZMEIM) Thb. AT, FHNEFEREDR
BELT, ME7 =) 5 (BFEsh), miEg: (mEHo
), NEFOYVgE (BFRS) 2L diF7z. 5FHb
FEMEME L LT, MiE7 =) F >~ 12ng/mLEEO, 2001 ;
FEE#E, 2006), MiESk 48 ug,/dL, ~NEZ T Y VEE 11.3
g/ /dL & 7.

D. A>F«az=>Jg/—h

EAR—=VEFEE 5 — (JISS) PMEH L7227
4 a=ry 77—+ (JISS LEEFFIEEE, 2004) %
BE, BAMNER L= (M) 2x58E CEm

Be LB RiE BOBE 1S 2008

R1 BEREFILBTI3EEEDBELHE

BEREE  100%DEER
%) (45keDIFHE)

If)F— 90 — 110 2000 kcal
E4=l-1 85 — 125 80 g
AE®E IS5 —110  50g
RKIEH 85 — 125 308 g
ANTIL 50 — 200 900 mg
#% 50 — 200 15 mg
LF¥/—Jb 50 — 200 1300 pg
EZ32B1 50 — coaililEme
E#3B2 50—  15mg
EZ32C 50 — 200 mg

(AAREFEFHEAR-VIE - BEEMERS, 2006)

"B By = ' '
EERE  h /BE ko  /HEDE %

| W EALT EEL%

B EDE LT )
- W FERICEL 1 2 3 4 5 ERCAL
*BORSREDLSIC?

(
- Rilk: < 1 2 3 4 5 ERCHD
- MNAHZWE, B BEEEA

(
. BEHE O WICOMEEA ()
S T EDL D)) §

CFR: 2<BL 1 2 3 4 5 ERCSBL |
- BLE: <&V 1 2 3 4 5 ERCSL . |
S BN #2<H 1 2 3 4 5 BRKSL
- EE: 2<%V 1 2 3 4 5 ERCBL
- @h: 2<HL 1 2 3 4 5 ERCSL

#® BALTLS S

(W - KALRY)E->T)
- WESCENCES 1 2 3 4 5 ERCEL
- MEB:FECELE 1 2 3 4 5 mhLbor B
© BUEORELAHREERERELES? ()
* () BICOMXEBA
{SHONMAE)

SHOHMEDNT—& xiin

|

&
ool

®1 arFq4>oa=>J/—b

L, BHREASEZ., R, BEREO AR - LHEY
AVTA YAy, REROESE, WEARL L. %
B, WERAEIC, [HSEFOLEEORELZIEEL,
LEEICEF LI YT v VEBRERT] L)
J— FEEADHE (JISS A K — v B AR 75 L B AT
FREM, 2005) FAHEICHBE L. J— MIEAEIR
L, MiEsEmsR, AEREHERE LI, T8 bR
BOREPCHE LT ) OB E LTHALZ.

3. Uik— AT

INTOHERRIE, HREB L UHREEIEA L.
B, WRFIRET B MBEHRAESL L OKE - FIRE
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BBIFaryFoyaryr )/ —rEMBAL, AIC1E
HEZERLZ. FRKEZDVD - 72HEITIE, 0%
BROBEMRIIOVWTHBEL, EFEOS WEMRPRE
HEOHBHRERM L2, Z0OB, WREDOEFHA 7 )V
RBEEAEZEELTT N 2247072, BAEMARE L
T, BV, BEEOD R VHRE T LTI HREH
BEROFEE, BE*HOLBALTWARREIIOWV

T, EMERBOMAGDOEFESTIREL 7.

BIVEAE MRS R ZIREE T 72 IR B R ZIRBE DX B
WAL TiE, BEEREERET D 210, REXREROUE
ERNET O VAL ELR-ALLE, 8L 0E
IV CEBRBNICERT A2 EOME 2T 7. &
TEMBRZIREOREAL, &Y 7)) 2y FORA bR
L7z, F72, BIERDSALNHAEL, FEEHIT L
ThL—= V7O ZEEZES L.

—F, BERLI VT4 Y3 UHERRICEE - BORED
BT LT, 22— ¥ — (F3) 227 AL
BEEA L7z, WEIR, RENT VADLWERERZLKE
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FRAFURERGNC

EORIFRTTELMTT , TORICILRER
SOREHINTNT, ROKIGRELHEEEZSE
BRYGEKTT  RERDENATURALED L,
WOROKIEV A YET,

TIRASVRDENF-REERDL, E545T
LESH 2 ETFDRO L3I, KITFhHTLEN
FY ENDOREDSDPLEVDE, GLROSLA
KEBHLNERA. T, 1D0R(E® A5
R(TH, KITHEYE R A FTUAVRET,
HEAPERIVESIELTH, ORES NP
Hhid, BRI TLEVET,

HEORRL S<SFS>TH, WK
EBESLNTT R, SV RORVRE
EE T FCEADKEBOELLS *

ﬂkal%%’}i&a
[RSURORNVEREESIC
RESTRIFEVNLOD 2 JELS A
&, EORER TLEEN 1ED
BET, SHOMEEDLIILT

EOARDEEITHEVFAL
TLEEL,

HELES ChATEROM T

& T BRETWE2MICHTEHE

~ Z"”g . uwm EBITRNTT, MM/ SV R
DRVEBNENET TEK

s DIIE. IVEZTIWERSE

SHEOCEESHIC BARRTEIMELBMELTTHELLS RBOD
mMAZZOAIL B 1ERHZED ) BRBHGVDAGTEELLRNYTFE
T BIRE, CEFIRTENSMDELLS,

3 Za—-ZXLa—ND—%f

FAEL. B2 T, SREFECERLZTF— A
ABLOEORMEE, EFL LTHRET .

4. HETE

ETOWET — F T FHELFEEFETRLE. 4 1
% [R—bar) &L, FEEIURES L O HARFEIC
DWTIE, Tukey HEICL AL EILEEZTo72. B,
A BEAKERZ, WTNROSIITB TS 5% Riie L
7z.

5. &R

<mFFE1>
5-1-1 REEEUREE
i&%%f"f%ﬁﬂ%%%z:ﬁtt.%%—b
B, SFRmICEEEELEE (75-110%) ML ET
HHIENEL, BEERNTH-7z. Tz, RAWIC
BWThH, BIELEE (85—125%) IZxF AL LT
BTN 6LAIELT. 510, HlZonTiEs AIck
EOATHEERLER (50—200%) %7z L TW5HIZD
Mbod, ¥ 7YX b2RAL TS EFN2 ARED
%ﬂt.%@%@x%% CELTY, 1 BORGEE:

AELCEIZBWT, 79 2 ¥ MEIUZ X 2 BE B
J%roﬂﬁ.
BABEIIE LT R — b ET R, Rk



®2 REERRKEOZE (n=10)

Be LB aRE H6BH15 2008

P — AT 55 78 98 118
TR (%) 96.8 = 18.3 100.8 = 32.0 92.2 £ 18.3 959 £ 152 1025 = 27.0
(kcal 1901.2 + 359.6 1924.3 = 578.3 1776.8 = 311.8 1858.5 = 303.6 1963.0 = 416.4
T2 AAESTE (%) 98.7 £ 20.7 1065+ 419 926+ 240 984+ 161 1071+ 27.3
® 869 £ 203 899+ 352 792+ 180 841x 151 907 * 185
iz %) 125.9 = 356 1283 £ 554 1127 = 29.0 121.3 + 31.8 128.7 = 32.0
(®) 62.2 = 169 622+ 235 544+ 106 59.0 £ 128 619+ 115
RAA{LH %) 893 + 260 887+ 252 845+ 179 83.6+ 13.2 907+ 288
(8  259.2+ 730 2502+ 682 2421+ 478 2418+ 42.6 2584 + 70.0
EHZIA (%) 63.6 = 23.1 222.4 = 235.7 155.1 = 136.0 122.4 :‘:k 98.7 1278 = 77.1
(ng) 831.0 +300.6 2890.8 + 3064.4 2016.8 = 1767.9 1624.8 + 1314.2 1511.1 + 1003.8
EX3LB1 (%) 185.9 + 1442 439.1 £ 5535 270.6 = 335.6 256.7 = 294.3 1854 + 147.3
(mg) PBlas s il S NGRS ER on S B
EZ3B2 %) 127.1 = 69.9 374.9 £ 491.0 203.2 = 273.3 203.6 = 251.1 1726 *+ 114.5
(mg) 21+ 10 58+ 73 32+ 40 33+ 38 23% 1.0
vHLC (%) 1288 + 89.1 466.1 = 615.0 191.1 £ 335.6 191.1 + 309.6 126.2 + 123.9
; (mg) 256.5 +179.4 901.3 + 1243.7 382.2 = 6711 412.1+ 628.0 177.0 = 109.2
TIN5 %) 82.6 = 39.4 88.3 + 50.7 85.2 = 325 94 = 28.8 87.6 = 30.0
(mg) 719.6 = 364.1 701.0 = 352.4 716.4:*; 265.3  731.7 i” 155.3 729.5 = 197.3
.. ® 1042 = 807 1473+ 1128 913+ 337 80.6+ 19.8 1294 = 1206
| (mg) 150 = 115 189+ 150 128+ 48 114+ 332 1713+ 140
mean=I
BWTIZ 11 HIZ3KORFEIEIEHANE 20, R0 x3 HEEMEOZEE (n=10)
3403 4 HEH~NEREDS ML, —7, RETIRE FR— A 108
BN DRD SN o 71205, FTRRIZKRERITS HE (em) 158.5 =4. 1 = =
PEOBOLY K= bl B324TH) BT S migee  woris  mesir  esrr
&, 11T HTIRERMICEIESEHICEDOE, 620 %13 RRSRAEE (%) 19.2 £2.5 179 +2.17 17.8+2.0"
%Hbgﬂﬁﬁﬁ(kg) 38.4 +2.9 384 2.7 38.4 +2.7

INEL e o7z (7123—175.6%). 8512, BT AV D
BRIBILAHIH S NI REITDONWTIE, 7Y A ME
WESYHESIN, BIEFHFANE o7,

5-1-2 B{#4FH

SO R LR3I ITRT. TR M, dHEG
T HE 158.5+4.1 cm, 1K 47.6+4.1kg, BMI 19.0
+18kg/m? HRIEN=192+25% TH o /2. ¥+ F—
b EAT o 72458, KE - BMI - BRIRIIAE ICH 221t
o7z, RIBERIZ4HE]N, 7-10 ATAHE
WA L7z,

513 A F4az=rd/—brBLUHEE

AYTATaZ vy /= MIREBRENTWAIHEDT
BIGITEFANT, AREICBITLLHOIREZIEL
oo arTava iR LB, KRFICHET AT
YhEERELT, EETHMEEE, BT FNA
AxfTo7z.

HEZITo T HT, [T CICEE S FER V]
R IECAERTORL RVAEMITZ VA 2 EOM#D
Hotz. 7z, KREWEMERHRT S LIEIAH D,
BRE - FIEERLZIE - A LRV RENA LN,
L7Z2H 2T, HEZEDL L BEEDHEFELEFIIL TV
ZERIPDRT. FITT, RAEFEREMERCTH O
V%M B HEREDEREY, —2— AL ¥ —TER
L7z, 7z, BHHEZLTTHEZIT) 2 L2, RE - &

* P<0.05v.s HR—MH mean=SD

PRIFEAE D VBT DOWT, HHERICHEL. 20
R EUGAED Y PE—LVETI LR, KE
RBEFFROFEAD ENB LI Ik o7z,
<% 2>
521 BEEDHHEVIREADYR—HMIOVT
(X%E A)
MHEE A, DRIASESHVZDIC 1 HOAEEE
WEPG Lol R— PROEFEFETITIZANLT
— (1450 keal) B X ORAIY (2029g) PARLTH
D, 7THIZEZRAVFE—, LAELE, ik, v
VUL, BNTRREM LT ok (TANVF—
1230 keal, 72 A X< E 439 g, J5E 37.5g, A LW 176.5
g, ¥¥ I A6917ug, ¥¥3IBll8mg, ¥ I
B219mg, ©% I C257.7mg, # V7 4 373.6mg,
$k51mg). T72, MEMETD 7 AICHRZHEEIM &
Hirsn (ME7 =) F > 7.7ng/mL, ik 25ug
AL, NEZ OV VEE 112g/dL). BEEOMIIIH
HThHholoZhb, 9 ATH L) EEHIAEN (KK
BEEHE ) — A4 PEY -1 AR H, HO1) -2
AMFY Y7 28K/ H) *EFIGEME 2. ZORKE,
11 A CiRm@EmERickErlAshz (ME7 ) F
30.3 ng/mL, IME#E 73 ug dL, ~NEZ7 O VEEF 11.2
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g/dL).
5.2.2 BMFERDH5NBIHREANDYR—FIO2WT
(X%ZE B)
REBIXEEEHICEMICHE SNTEY, 6 HE
PN ENBVEVIHIERD D o7z, RERERIIAD
N o 72285, RNOERFEREBICB VT, BEESE
RZIREENEEAL L CTWw/z (7 =) F ¥ 119ng/
mL, [Mi&Esk 41 ug/dL, ~NEZHY ViEEF 11.9g/dL).
F7, BAOKT b UKD 455 umol /L & IEFfE (130
pmol /L LLF) # K&K kAo Twiz, £2°C, 1AM
DREREEZ LY, ZOBRBNIa Xy sl % 1M
To7z. F72, AFEICELTE, ~"ak2 L {ELE
R, SRR AEET A Y Y I v CHERE R ICIE
LB L. ZORKR, EFELELARY, 8AIC
RS RERIREE L L U7 b KICELE AT b /e
(¥ 7 = 1) F ¥ 25.0ng/mL, MLiE%: 70 ug dL, ~
E/UY ViEE119g/dL, #7 b Y 4K 41 pmol /L).
%8B, 8 HliTbN k& T, 3000m @ H %

HHr L7,

6. ER

PR — PRNCER L2 BEFRETIE, R O
RRDBHRO NIz, BWEFDLVERE LT, ok
FEaY hO—VHEZOND, BELEEFOREREEESZ,

HOOAEZEVKEBE S E2ETHY, BHICH
NTRIE DS W ZMET v F =12k > Tk, RORHAEE
ARER RS~ A F AER & % A (Pollock et al., 1977 ;
Wells et al.,1981). Z D7z, WS v F—I3fkEI >~
MO = VTR VELAD D), AFROMEEDL, IV T
4 az=yr 7 — PARRHBEIIBWT, REOHENE
KNI BEDSD o 7z, FBELL 72 ok fbidFic 77
a—=7 e LTHRATHRCITRICEE S LS., 7)) 3
— Y 1gl L, H3BOKRSDE—HIZEZOND T
D (74 7—, 1980), RAMWENELGIRT S &, &
HIMICERBERBD TS, Ld o T, RFBIIMEEZ R
DEEDL7DI, KA CIER E 2 AR, BIED
ARELZZbDOEEDNS., LerL, BEHOZ7) a—7
VBRI U TEHANDTE T L EDFEBHEINTEY, FF
NBEN BT B KA OBEESH S Lo T D
(Bergstrom et al.,1967). F 72, HAALY DA RILHERT
ExFIEREIL, HAXCEESBL T ANV —%
DN 72F (Iwao et al., 1995). BEHAEIZ X 1) BHEHSH
DF B0, MIETICHRAIE20 2, FEFEAEHCEL
FEEEZ LT S 5 (Krotkiewski et al., 1990 ; BJ&, 2005).
Thbb, RIMIOEENE % EFELTIC, KREDOHER
WCEREZBEWHEER, TEYEFGRLEN-0TH
9. REI Y MO — )R, REENEICHTIMEY
fRRS B7-012, EWRBEORBELEMFICEDLETT PN
A A%fTo7:. BEEZELBALTVWAREEICIE, &

20

RO AE DL F &, BEICEER O 05353
WCIZHEDFHAZ L%, BEAICBIS L. ZO/E,
IR R ERHR T DO { BbE R L 7.

—7%, BEIZOWTE, +8— MESERERATED
b7z, BEFEREERICEE SN TV 2 ERBEOERN
F VAT, REOIA VY —BEERISALNI, L
BoT, REEZTLLAEFOBDTXICLY, BED
BREBIUC -7z 2005, IREBRER % HRT
L7200 R— e LT, WMEFERFICTHETED Tk,
HEMEAROBESREEMS L. Z0OHE, X
DEIFEF 2 K E AN TV E D IE# T D72
ZEICLY, HEHFEOELDEBD R ko7, Fi7,
BAEFOWEICLY, FEEEICIBNTY, BEHEE
IR IRE SR L 2255, KIBIFRO A% B S &
B ENTER. BYREEEIL, BEHEZERLE
Mo, KENEZ2HRLESRLIETHE. $hbb,
STARHOBIEY, ETTELHEE2RETLI LT
EHESYESIN, BURFET Y PO —UAITED
DEEDbND., —J, KAKY - BREOKERIIOWVT
i, SHOMBE LY E—-MICXY, ERANBEENE
W BAFUESHEL LA NS,

Tz, BLXUOAECEIZBWT, 7Y A2 MC
Lo GRBREEIE o 72 R EHE RO b /e, FRICY
TVAYMNEWATAZENTESL L% - 28T,
FEFZEOBREBIDTIEE 72 > TWah, HA (2000) 13,
XTIV YT F=IIBNT, SOBREBINIFED 517
EHELTWA., &6, REMBAERZ EOFHIC L
BRBEFROBREENDORF T 2LESH L L SN, FA
REBANDFEFTER TR 72 ICHFR LIRERED
BESI N SROBEBRIERUL, WIKICEEE»ITZY,
SROWNEEEZET 28, RATEILS NPT VIREEICL
72035 (BRE, 2005). 2AIESEOBEERIZENT
&, BRSO KR, B - FFiE~OBHEIZO RS
(Ann, 1999). RO GEL, EFEH, L OREERN
B, FBEZOBFEI X HEEREEZLIRESICMH
ALTWwWhEEzZoNE, $7) A NMIHET LHEE
RS 2720, 7)) AL b OREEEGSE, BIE
RRBTLLIIELL. FE-FOKE, WNREFRY
T XY MRAOHIEREDRE LT, ERENGE
ENTz. BlFZa T4 a ORI, BEEFEIAN
—ATHDHI L EHEMIE, EEFOREIIWY ML
EWKREYITHB., FO—FT, AEHEADLIIZ, &
ECTUNEREEZWMIELWVETIIN LT, @Iy
YAV PEHWEZEOFREIRENZ., LB T,
Y7 AYME [EFLHPITEHIO] THHILER
AL, BYUZEERRSTELRNOEEFEE LR
BEN5,

70, MEZBIIBWTIE, BEKRORHPER -
Iz XY, TV F4 v a v RMETAZENTE .



BIMFERA A S N4, W REBRIC L, R
¥R N -V S ROFARGSBEL 25, LA T,
NG EDOREEIIRAE, PL—= VI RREEELT
SRR — F 2 AT T 8 A, RSO
FREZEZDONS.

7. %&EE

Bif2a 742 a yOffEfRIciE, #8072 KB
HETH L. BETIE, KEBNLERT 2EERT—
LADHEIMLTEBY, BEFHRESLICI ZMIOERS
KEREERTo TS, LI L, FERFIEAEHE
ELEEOZ LN L WD, B ESYEHOEE)
KU THAHZL2HEHL, EBT2HCEHEN 45O
BENNETHL. BV 2T RFEIRFREND
2o, PV r, BE KEENT VALY A
NIEFEDVPERE 5. AWIERTIE, AFEMAITHT,
HAOEEB L ORESE & TRENT VAD L WEHENTE
BCTEX2L)HR—-N2fTo/ofR, BliFars1
gV EMEFEL. Lo T, HOEHENZERT S
—Plm ozt vz L), KEERSIV T4 a vk
AT BRI OEERL, BT + =~ Y A LORR
57, NROBETENLEFIIORNLEEZOND,
G, VA TRFOEFREABIVCHOCEHEENITK
D7D, HRHBEH 7% K58 - REEERE DI B L O F —
FOERSLELEND.
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[BRpELEFFSFE6ERE (KRFEEFXRFE)]
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[fEL—REFE2FCHRETR— 1]

IR BB (mRAReEs)

A TSR EBRBOEF RS DR S N7z 1991 4F
Wik AR F B TIE 1988 EV IV F Y Y E
7 DIESEREDP S DFED 20, 50l & EEE DOV
BEfzes L L) LfbRBoFICHERLBEE, £0
%, BEEEATMHMLE L. ZoMFETHES 2%
WX IV VPRI TREMNT v 7 & T 4=V RTHHIFIC
WHTLEFZF C2VE, BB 79 % OBERTF —
LEMA, WHRO Ly TEFOGHE L, TOHRE Y
FFI0EEMEZICT L O OROELEFEFAICRE R
ANy vREZE L. UL, KEBICF—4 10—
F\CHEEZ R L -0 AVEOFE T, HAREOEKEIL
WL INAARIZBIT L AR— Vo5t A nyEES T
HHT EERELE L.
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AHIZOVWTHIRF LIV EEWE T,
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BHhET. SEOKRIESRE ETORREFZ, T~
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BEPITTRERL, FNOOBETTERBL:SONE
B 2ZDT, LB L7ZDE, BESDEZDDOEIIR
Dl olzlzO bR ABIENTETY. LITAD, X
R—URETIE, ML THTOEMASBH IR FHICk
5720, TRLVHEZRF> TRIEWICDDEEZ, &1
HEEEEHOZEILET, INPAR—YOHRTIE
FEHWICEELEREFELET.

ZIT, FIChL = Z Oy =7y NI AHAD
EEBIZOWTRT L, 1960 £ 5 1970 4£401F, # <
FEDHDITIE, bb LFICLELKBERE, tmz iy
BOLELEHEBR D ERNLELEZZ SR TW
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DFEFE L) T DY R— FoduTLAD, R,
EFCTHEHTAHHORINL L)Xk o/zDT, &
) L7256 Z DB OMFEZHND v ) ODIEFIC
BERNEDOT —<, YR—-PbDOT—<IZHhoTW5h &
BwFd, I, AFCE—2 28T 2 L 3IEFIC
LW, FFIIRT T I NER BT EH L WS
TLBDT, ZOHY DI R=1H50dHZEEIN
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