FHE R

918 EsURE 31T % R B R RIS IR

(1) B&UREIZ 30T 5 52t B KT (i

FIABEL TOEITHFFET Hamill?id, [ZErh T & S 2 flh B XY Rl ik 17
T 5, £07H, MEKEAEMEE5 2 LT, RO oM ERh RN 5,1 &
WBRTNWDE, Fi2, /RO, TREEEDOY A —DFEIT, BEHUNADOANIXIZFE ALY
iz, BEGEOSEREOOS SR, . [IEGEEE, S {RORZ @5 EOE D o
AR R, BYRmIETET 2, %Y. BYSm cHE LImERES L OAHEO R
MR DT A N —DELOR SOHREE L RS 5720, BURRIIEEHRINDIETH
BH.) ERBRRTND, INBDOZ EMNnD, @EDHHMOH LRESR, MEHE D & 5 i
(Bl R X, BEY)RE CRS LB LA OO RICE AR Th D728, TOAE
e & (R O TEEEOIRIHTIR  (4020)) OEMTEIREN DT 7 v —F & ~ R 9)&
IR ONDHZ L ERD, £ZT, 7o —FRiin~YRm E TEASAREIZBVTHR
AR O b @ O RERE A & (RESEE O T FHEBM B WO CTHEOALE A @ o
THBE L0282y 27 v 7L, EEEOTEEROT N L— R G Z (ER L#h
ZFOLODOUKE LI ZA, A BAOTMAT v 7T bOAE~OHOBH(IY 8) &, 5
B DRSO R O 2 6 AR b B OB (X 82\ T, RSN IT B TR A
Yo THah, EEDBRNCENZESTRAL > TV A0, LW I fES R b,

B8 HEEALERE] 7 o—FRili~EY)REE ToOLE

FATHRE TR 2RI, BYRmIcBWTEE L= OBNKRORIIcE» 5 &
WIHILDTHY, ARBOTFMAT v THh bDE~OEROBEH(E 8) Ti, HME L UH

35



NFREBRT DHEMOBRMETHY . —F b5 & B ORYIREO R B2 e b AL OB (X
8iE, I bIEREAFA D> TODBERE Th D Z LHER T, BT TR~ 51
Rmic L VinnZ LAV S5, £2 T, KLiF L ERERIC, RIABRIZ I THthk
OB b WS A ICHRE B~ K 023E% 1 A1 A Y27 v 7 L, T
EZRAOCT Fr—2RmEAZER LB Z 2D DDA LT & Z A, A E (B
A~E)E EEA IO WEEB TR - TW B O3t L, (R o G, 1,
Dix, EEBENCEN 2 EB TRAY) > TOAHESRONZ(X 9), /-, #E Ko
AR DMRIABI A~ F 7 A7 7 — LB FiEL, RABHEER Y oBETHHZ R
BEINn=(029),

¢ ‘
9 # A LB B~K FSUREICIST 2 e PR T AT RF o o

IO EZEY, BEYIREO RS A b IBALOBN LT, BSYREIZ 30T 5 2B

R BARDIZB VT TREEIESS) OV R BN, ¥R~ T 1 7 A ER(L
|

36



(2) KL Rz isiT 2 R BRI B O AR, MBI, MR, 2 B

MOABRE A A~E, ABSEHRE F~J, b7 27 7 — & K OMYIRmics
7 % 2 B K IALRF O EARBIRE, RIS, REBIEN, EBIEAEORKIT, koiEY Th
(12 10),

o R

10 #8FE A~K BRI 5 R BEEiR Ay i o
AR, BBE, ARBE, RO

FOABLHERE A~E, (RS EERE F~J, b7 27 7 —##E K olUImmics
V% R BRI AR D LR A R, RRBAE A AL, RERIEMARE, R BIE AR, T,
RS £ L DRIT, KOBY THHET-8+9), £/, tREOHK R, KROMY
Tdh 5 (F 10),

37



£ T FOIABHERE AT BOREZET S RS RRE B

o s e

FeABRH Fi&tER 3 3K ERE8En EREET
RERE ) ) ) ")
HEFA 4 164 155 67
WEREB 10 150 158 67
#WEBEC 166 150 57
#HERAED 169 162 68
#ERHE 12 153 139 60
E 7 160 153 84
RER=E 3.7 7.7 8.2 46

# 8 EEEERE V—J BRI TS R BRI Rk
LR, BeBIfn, REBENN, ePAfsARE

EIRERH HiFER ] B EAEn BB &
R ) ¢ ) ¢ )
WEREF 15 144 123 70
HEREG 25 136 123 77
IHERAH 9 147 120 82
HEREI 20 146 130 71
HErE 21 147 115 68
EH 18 144 122 74
RERE 6.2 39 49 5.2

RO PFrA7r—HBEK EORECET 5 AR EBAING
EASEAL RRBSM. RO, JeRAmNA L

b RT7— HREH [ P T FEREE A EBAER
i ) ) ") ")
ERFK 7 159 134 65

£ 10 (BREDRE
AR g T
T BERE Tl R EE p

LikiAFE ¢ 7 3.7 18 6.2 00155

IEEa B ) 160 7.7 144 3.9 00085

R ¢ 153 8.2 122 49 00005

Eras ) 84 45 74 5.2 0.0250

38




FEAB BB E b 4 OBSLIRIE 35T 2 2 BIE R A I o0 ARl B i Bai £
B, BEBIEARE, RPBIAKEDOFHE LT T 7L, KDOEY THS(H 11),

FRIABRH

180 -
160 1 |
140 -
120 -

() B
2

Of:ARR

8 8 8

EiktAR BB MBS REAE

B R y———— vy
R, MDA, RERSRG. SEBAS T

o

AR E 5 4 ORYIRmIC BT 5 2B S BT O R A EE . MR
BE, WEBIEhAE, RREEMAEO TN E LD/ 7%, ROEY TH5H(H 12),

 hEER

180 -

140

120

glm-
T 80 1 BRRRE

60 -+

40

20 4

0

Lﬁﬁﬁ HHE

X 12 {*ﬁﬁﬁ%d)ﬁﬁlﬁﬁkiaﬁé Eﬁﬂﬁﬁﬁkﬁﬁftﬁm
R, B, REDSRG, 2RO HETY

hT AT 7 —HRE 1 £ OBYI R 31T 5 BB AR O _ERERIAE, Bk
B HE, WEBAfAEE, RBIEiMAEL £ L BT 71, KROMWY THH(H 13),

39



FSOI R D F7—

= e
8 B8
= R VI S IR — e T— W—" —

O RITT—

() R 2

& & 8

)
(=]

- . : .
Ltk RAAW [EERA 2 RaE

o

K13 +7 27 7— LEBFORYBEIC I 5 2B A B o
A, NG, REDOE, 2RO HE Y

AEA G R b 4 & (R B 5 4 OBSYIRmic 1T 5 B i RS B o -
(R, BB AEE, EBIEARE, RBERAEDO L2 E LD T 71X, KRO@EY
TH5H(X 14),

T rj____ﬁj

160 * p<0.05

& 100 1 * DA B8

= DB

&

40 -
1M

LikiaH ) P 5 R

B4 14 RorBEE L KMBEH S ORYIRE - 5511 5 2 B AT BT o
R, BBA. REBEE, SRR

REABE A b4, (RHGEEIRE b 4. 7 v A7 7 — 8 1 4 OBYIRI@ICE
vt % J2 BRI AR O L (ARG 4 BE, RBIf A, IRBEN AR, S BAE A HE O WA
XEDHLETT 7, ROEY THS(A 15),

40



|
7

!
! * p<0.05
140 -
120 'i
glmi g ORARH
) . DR
KT
|
20 -
|I T

Lk e B i L) g =1

[ 156 moAlthd. WS, 72 A 77— LEEBFORBUREC T 5 R e o

LR, RBATE, REBSRE, SEBHEAEET

HOSlady MR TRLERLTWAZ L ko@D ThaH(E 11),

#11 HO@ERE [SERTRLERL TV L)

HRERE A

B & ORRERGRE T 2 /ICEODOME, BRLER

##E B

BEERIE T, D FERICBEENRD D L H 12T AEEOBEHIEOEMIN /2 57
Wk oIzt 3)

il C

HEOZE» SV, REBRAIGRT Z &2 FR(EOR L Tz 2T 5)

A D

BEMSFFIZEHOELEZ Lo2 ) OE THELL (@7 < Lickt 5 %)

HHE E

B BRMZ BTN LoD Z LR TETWDE M

HEE F

BEE) LRI EBL 2D ZATL(TE ARV TNE L 2 B)

wHRE G

TEDRETHBENSKTHI LTI, FsE#E< 2D L ICER L

kA H

BiziR-> CTE DS prALEELERLE

R 1

BROLERLEOEFEY, 82 Lo VBa - L T8WE L Lo

s J

BANN D LITET EHMARESER, %A ~OEMED TR X 5 & [Alishs
BOOLTICERLSOFEMIR>TLEI DL EAREL LTS

#E K

R—NZAn—A U TERITHA AT % ETHE

41




HOBERY 7 o—FRmTESRLTWVA T & koY Th AE 12),

#12 BECBEWSE (7 o—FRETERLTHE I &

HERIT A

o JCREO RS, H, MUENSEREERL. o3k bEficE S A
MHEZNE ST LT, B e oB AL 30T 5, “hibeTikesE
VLo TSR, RO LU REOREEMESS TE 55

#EA B

TIn#EAES S, HEZ2 Impidime L0 X 5tk TS
WIRY

WHEC

HohEk L Ao EE S0
LobpizR5

WEE D

IO TORA AU BB T A

HWEEE

Fricie L

HRE B

WE A5 AR L 51T FIEMTRB A A — 0 Trio

#E G

D LTHBV L TEdim B iR E RS L

WA 1L

FH PSP RATA A—DF LTINS

HERA 1

LIzhtRER Y | M) ~OMES 75 - L TR L

Wit J

BEOMAERRCE bFD D XS b, TLRnE it 3, ToR
THRATHNED, BN TND & ERECBhRV 2B 50

HBEK

Hoi SMiliEd Lif, T AFTmBAFL0EAICBER LT O TR
BIREMRPLT D LB, iBic 7 T30 L BifRoR Sy a %
E %

HOBERE FIRETERLTVWAZ L IkoEY THB(E 19).

® 13 o@EERE BENmTELIL Twd o)

HERE A

Bt & ARV BT % LEOMEIMES 2 B2 E 512 LT, B
B0 & 5 ICF 5 (B Eicsb B Rod < B Ui B4 HE 5 X 5 o i
2),

wWEHE B

HBZZEZ P, dink B & S0,

8 O

DFEETLHMY Dy T 5ER. B Lo ERT S,

s D

HBL BERA DI HELITELFOETE <,

42




WHRET E

REOEY

wWEEF

s od o f A—

HRE G

' Ragd Ol D ol S oty i S 781 0 L (AT i Ea Ty o il

#ERE H

HE VLTI TN TR 5,

HERH T

BE Lo ERNS L,

h J

JE RIS N TSR B GT i)
bHE DFERFOMOTEME S & H AL LF I B0

wBE K

NI NNV E AT AT — A TR DA A~ B8, FOA— o
A A= GBS IR AV TIRA T A A

BOEESHE MU LB TERELTWA T L] IIRORY THH(FE 1),

F14 FCEEERS MOULAETERLTHAZ L)

WEE A

DEEEESICEY BT

#HEE B

BRPBE LI LBEA A=
BRI T4 720

RERH C

Fh Lo VRS

BREE AP

RE L2 0 ESI0T(ROE L CElEY 401 5)
A RD (7 e —F RE O & REEE L 2)

WL D

FRRECEREZTRY TAT(REREEL T548)

HEBE |

RO L UL DmUH S Hm

WERE "

R ORI TR L2y <

HERE G

Mz s, M- ERIED 295 2 L TS AERE L

W H

BT Y, BHEDBRAIIRUEE LI LTNS

HRAE 1

DLBRERAICHOT, AiZdbl bWk S kL7

v J

FEMNAEIDIRY TA L, BEMTRAIAL, F LMD X AL TOEE
LN EDT LS

i E K

BATERE L URUH S AW TES RE TH S 28 O 5

13




HOBSEES BEEEEEL TER L TWA D & kD@ o Tk 53 15),
#&156 lIo#gERy EHEREE TEEL LT &)

BRI ESICL T b B F v 7RIy 4 30 B D

HRRE A
oV BRESDDEXORINDERDFFHE L)

HERE B | HE LN o (FEREFELRVIE ST D, BREDAY &0

Lo v A% L
SEEER T

WEE C

HBE D | WA ETELIENNS T (A DWEER L S0 L5128 58)

HEED | BV 2RI LB T 74— ArEH L%

B ¥ | A COARBMETE L, TE SIS D

TE B A AT £ Lidns b AR AT L4
EEHL OB

WA G

THEIN | hEID

#AT L | EHE L OB, AR RS ~{HEIC 22 s Lt L

WERE, Eid, C& 3D EWERNIIL S, S i i ulis

M J

EIES Ay I R Y

MiATELREGBRE, THRNZZ o708 ARN, Wi Om O CE T
HEE K

s T & 2 k- T D

Bl@agt (77 o--FRm - BB - RO LR - ik mo P ot
EELERSREEFOMHMH] ROBY ChBAE 16),
# 16 HOBIEEE RO HE/SLE S e £ OB |

_ [ BB =i ]
e A o
Z ZORE TOEESELOME T, BE)PHhBEo Btz - T B
[ExtnRim]
WA B | BiOBBSSEREOD O FTAKT A R/, BERTILEO L 5 125
HARE S
[E5Gn)uimE]
Wed C
By R SO LRI B DB Tz RNk E S L B,

44



[Bu1)eEm]

#BHE D _ |

K R OFFO LS THIE Y Of ELRERFEE AR ES LB 0
_ {i13aTE)!

R E

RS A TVt ruEE DD ER BT 2 S8 LR G
_ [sONH L i)

BT F i o .
R LERFOEE I E<EY L5 B LD
[ L R

wBE G \
[ CONNGEENTD RO EMIZREN S B A
[ROH L Rim)

PHEREH | HA TRV e THRAUEFRPH LT THERE R-TLES LB
PRIl
(=3l =T}

WEBE | | BE Lo LAavE LRALRCARZ L, FEEL D B2l dnT
T OB ESE P Mo,
[t = )

PEE I | BPEIRTLE 2 ThbEE, HEVEREOITAERNFRLVE, 20
FEGIRS - & 2 E T AN B PSR LR B b,
{35}

wEAE K

PEESE COBWEN R D ORmOEIE 2 ATein b,

HOEEE T EEFo@ific 50T 1ITReBY THhaE 17),

1T ACBERE [ LPFOEMRC VT

A A

TP e TR T, WA O < BT X5 o g
B % T 0 & Doz ot <55

- EEE TR, B EBOMRER TS

(hr Bl & 5 ST 24%)

RO LB GBI A Z AR, F v 7 &R0 IS

(% v 7 B E RETR S B)

A B

MO LT, Bk & CRS

45




WBE C

FREEIREICY Sy RERD

L HEE S

EFHITT T o —F BE AN HAIC LT H &R0

I D

BESIRIE GO B2 T 575 TR VIR LED AT
(R ST D HlRE L < AR b LS )

WS E

FTOI|RY ) CIL B EER D AdREic 2 T LE S
HOBRLGEERLZWENER DI LR o TLES

BWHE T

TELET7T 7 —-FRLOERZR IR LS RO LR £ Clh&
TS

wEBE G

OB E 22— L EL WL D ER
Rz R 7 A A~
B, oW TS &R L Tndn

wRmEH

R < M2 RO D OB Z B DR B EEHIRITS

R 1

PR L0 DDl F L Lo IRY TALE

WERE J

R EOREEII—RIRD TAL, L TRY TAT
&S HBNELRNB LT D

BT K

77— RiE i A B AR TR D DO R ARSI -
TWEARGETRY, 12400 EIflROERE L 3

B 88 TR0 20T 3R OEY Tha(FE 18),

18 HACBEEE IFiaoBEc 20T

A A

T~ FRE T RRELLP L REUE (KB LB & K& T B)
WEBRIE T, TRAMHE ST ER L O RIChE ANBCh &R 54
Wiew), [l <M, BAEWOIERE L TREEBEITRT 504k
=YV

WA B

BURm T, RIFEACHWhRNnESizT 5,

#E C

MEEFLB LT, 2EEEEELOTLE D LoERICEERO LR E
BnZeniow), REBRAIEYRTEASRT AR THERIZOELNS
L9t a,

46




HERAE D

G R CRBRICRE L D% 5(CE BT H L - R ST D)

B B

EHOEE 2 Em LRV E BWHERDEIR D ICBER SRy, LA Lo

Do AR,

BEE P

BT < R E TR L (RO SRR TIC LI U S o A--3),

HEBAE G

TELETHEIECELCEITAZ L LY g & T LD AN
AEREATT,

#gRF H

MG T, B E o TR 58750 2B LT 5,

A1

TR (R B I BT AR & /NS R RAER LT,

W T

P e B R B 4 AMU~B % Btk A4 0 7 2 2 ORI 2 AT B B
S BIRD fIFTHREE~& 3D & 5 A A— Tk,

HEE K

OIS FORS, B EIHATS 54 LB S 0o i & 05 B s
B TOEETLEDPRUDL L RERKECHEN A A=V RBVIHELT
WU,

U CBIEEE (2 0MDEFRI--onT) RO ThaEE 19),

#F19 ACEEJS TFomoBERic T

BERE A

T I HE D T v 2 A LT, BIRE TR A A AUk
LTV B G%54E Lot < 5 5)

WEEE 1B

H#E, §020 X 50500 @55 1m Al

B C

BBIZ 9 INELLETCT I —-FOREHN LTS S

Hsd D

BRIRITA A —VHETEEEB E LI LH A A

HEE 10

AT mL B RTHEITALA L ST S

WHE T

A AL D EE TIPS S SR TER L

WREG

NEREBDL DS R D EROEEHIFCERS L2 TR L~

e 1

BAOIIOTE RO LI I FAOL LEASDRANT HigT X 54 A--2 L
TS

TWRE | 77— ORmTEFL T UTROMNITE CTFE2 TV
_ A A=k, RERE OO & 7L O
A J

HEHERTAF DR TARS LS LT

A7




FBE LB E R O SN ER TOTEAICH BN G- T NG, !
T, Wi [ElEg SRR AT S B R S 0,

B K

HO@EET ML EDFERELTERALNDS T & (KDE Y ThHEE 200,
#2 BCBERE TRMTHEEOERLILTEZLIDZ &)

WERE A | BLBAE APV TLE 5%

BRBFBICEAITH L TLE 2T O8F

PEE#F B
SEIEHELY T TRL

WeE C | AARE TV DA

WRE D | HOUBEAIZI-TLES & EFCE~NEERZD T LR RN

- BULAHEIZH - T LESIET S ET{ELLLY
AR FASTLES

WA B

HBRE Y | BHACHESF IORUE X 5 E 51T 5)

ROH UREICEWTHOAED Rz B3 TLE D LS Eo AL
R laldils B8 6 A

wBE G

B0 & OFEOI L BT H & 780
SR AITRCH LBETLES

s H

BEENZS Lo Hs i Ty
JERITMETCLED 2L

T |

BEAR T 7= X 5 7p e T /e B b Dl ¢ & Ap
HEAE ) | BEOHSEREZ LS BoaT B Flioph&E S btk A Hi s
R AN S PN

BERE T, (BRE-UORCH LUELOE & 277> T L E 27y,
HEEK | MOHLREEAZOER TR L FRmEm CEs LA THRE
Koo TL LA

48




EoxE B

B e Tl e ST DY o 21 N | s

(1) BRI D I ) By

FEARREC BV TR OR b nWOIREE A IR T B~ Kofimd & LA 1AY
w7 T w7 L EEFNAEEEOLOOL L Ty R ERETERHENE b -2 5
B2 EL L. TSAREH & SRR R L & 2 A, BERE2E T 2 i RS KT
AR VT, TRAR RS (R A~ TV L RAS ST RV BB TR > T A OIT
L. S ECE (R G, I DX, EESEICA - B8 CREAE - T 215
MRGIT, 2T, FOAREE & REREEHE OBURBIRI S T 2 REER AT EAEs 4
VICON & L THARvT ¢ 7 AMCERL UIHERL Uic & 25, s, 15,
JERAE, ST BERIA B RWTREE AR ZSRRIL S s (p<0.06)E 10), Lo T, (FREREET
LIRAREE~ P 727 7 — L TEEEBIRTHEIR 0 4020)) #8753 285, BNk
R IO TREEIESY) REEIC 2o T 2OTEAV D, &0 3 e
MRS, El SOKEHEREROR ST, AR O 2RO DB LBt h E
N RONRNWF A TORET, FT7 U R Ty — LABRIE T4 SRESIRITA | OERET,
FEBRR A b RN FH BT E B EHEDR SV O TRV EHEE S5, (RS R E R
St RARBEOBRTIZ N T R 77— L 4B HRIFTRMGA | OFEEE NS 28
HRBSTATICOF BB ORI EING & 3 ITIEIE AT X 0T, RS ORI 2 B,
(2) b, NeRORh. REBHMEN, B R

FIASTE R & RS O HEERIAE S VICON 2R L CFk~T 4 7 RIIZEER
LB LI 2 4, AGARBEOTH T | AESREEOTY 18° &R D FERE)
Bt & h 7= (p<0.05)(F 10), -
$ﬁ%ﬁ@éF%ﬁm%ﬁﬁﬂummjw\%ﬁmoﬁ%\%ﬁﬂﬁwmbmﬁmlﬁ
o D TH D, AOREEBEE TER SN TV S ATHFRIRYD | 2 RE GEH LT, B
BE S TRORCHTHMTH 5, RERRETEMSN T D THFEIEY ) (-7
. WFITRUH LTS 1 i 2B Th 5, o TR SN TWA Tk
HiIRY | O EEERAER DTS S Pk, TEEZAE] 0 R FR2 - UAETcfih
WEIICTAZENEE LWL LG LTHD, MERMIEGT IR YD (1020)) BT E .
BRI S S 2 L, BRI S ETUEABRTHA LEZ LD,
HeBEREET 77 —F R - BYIHIE - AAOHI L Am - EEedE)B3mor o

48



mHEZEZLES WE] TRV E A, BT A~E ORABIESE 5 40 TSR]
ERELTVWA, FOHE LT, #8T A [Z 0B COBEeHLOME T, [
FIOEBEO N E -~ T 5], #8838 B TEWIOEBR-LEEOD N S TAKT A %0
AR, BELETREOL ST 5005, #RHE C IFHREH oW LREIZE
DATTCEMEOESRE S LM 5 |, HERE D IEIREOROES TN H O S50E]
BRI E S LB 005, R B TR OV AT 2 O RO 12T 5
FRRROE ] EHE LTWD, IMABRE TOR TR C Hamill?id, 250 Cas!
& Ih A EHREMYREC EET D, 20700, MEEZ M S5 LT, A
mOEFOMEEIHEMNT S, | Lb-<TWa, Fi, MR N, TBIEHON A A—D
Bk, BEAUAOATINTE L EZ e, BELROFEELOR S, B
ERE, FEOEELELECHY OMEDRL. BURNICEFAT S, 220 BEIRE
TR L ERS L UATREORBBEREDO X AA— O L O SEEHRE A Hh 4 7
W B REIIEEMA SN RETHD, | LTV, 2R bDAITH R ER L K 512,
HERE A, DI TR SR NRE ST 2], THHR D OF SnERE SR
£51 LRGLTHVDS, FLT, ZhODORTHRAEZS2BIIT 5 L, BRE A, B B#E
T LRI TRLONE] = HKEOOn I . B Lo 24 HA
THECERL TBI L EHERIND,

B, REERERAIRRE R, G, N o34 B LM, #a 1, I3 TR
il @ LTWS, 2O E LT, STRARER &R EWREGR thor=#k
BRET JIT TBEA L <20 Lipn e LRAGEC RS L, [EEEL 2 5250 T
CORENEER L Bok ), ERCHTLESTHBEE, BEVELE T HERH
SRR, T ORBIRHNT Y T TERICBEAIN S DORREE LT 0] LR L
Twd, I DRCH LGIR] SRE LEBE ¥, G Hid, 2ol L LT, IR0H
L7l & 5 D KO ER L), TERTOREEIES RO 3285
EMS 5 HERLTWRW I TRAICRUIBURE THRBIE R-TLES LA
27hb] ERELTWS, RARRE HWRE) Ah-sThbZxo IMUHLA
] ToHLIEEEMLTD LR T 208, (REEEO 36 OB IR BEES
ENo T3 TROH LeiE] OFFRSR RRMICHEEBE L J), REHEL59
BED WWEE] SR80 TC, KORBORE L 25 HOH LEE] OFERAADIAA
TLESTVWAZ EBRMEEND, FOHERREHEE L. BIRER 3O T LR

20



TR o O T AV R A NS,

fitiz BEZEMAL TLESEME LT, THRIZIMRERESHSEA5 LFL, 17
NOTREHERAXRT ¢ 7 AWCTERL U,

B4 VICON 2 L TH R~T « 7 ARCERIL LERME Lz L 2 A A
FRIEH OV 1607 (AERRTEH ONH) 1447 L 0 ATERENRE A7 (p<0.05)(F 10),

R BAEn 8 S A RGABELE X 0 & RS EE O RRE L7005 2 R b (KRG
EORASET N BB TR > TV B 2 &t B, Fhlc#t L. ROATHREL., Rk
HSTAL TR TGl TV S T &g,

WL T, MO ARV ETERE TS BIHEKY | TEmsh TV 5,
BB Y, ESRID R, BRI CRERD |, WRERH I ER, EEE L 9 &
DHRCEHEEELMT DOHETH L, ] EBRST0D, [REEATEIEYD (1020)) o8
WTTT Y, RERPSIIC T EES TR T A, EERBEN B BB eI A o
TVad, W IETIRLNSH, BEEE & bBRELIZ e - TREEY ., T 5
TO~OEFEE LTS EREETE 504 10), 2oL D LSRR L, F2 A5k
BR L7e 2 Eo0/pyy THBEEIRIE IR Y (402C)) 2B\ TThH, Eist 2 & >t ~ofHia
WATNS Z & PBHRMIC BNV TR TE 270, & HIC B RHSIARIZ MV VR CRE
T2 L ICEERITLE, ENEVEENE L b3,

HEPAEI A BE % VICON 2R L Tx =7+ 7 AMiCE R LB Lz L =%, A8A
FAGH OWE] 168" (R OTE 192° & AEAESRIE U (<0054 10),
W BE SR BB A BE & InfR 1T, FROABEEE 1 0 bERSE T E 0B ith LCwa 2
EAvl, TERESGIATTR ¥ (4020 ORI LT, BEESTE COSROH AL,

PETI RMT 2BERTHAOTHAR M LR N5,

HOBEREEORETD L E2OER X LT, SRERERE J 13 IERETE X 54
BEONT 2D EEECERV) EEMELTWE, T AT T LEY |, THERKITS), TER
WRTE] Do I BOHBRIT ELAED > TR EBIERAL DO LB ENA,
KR D EXOBRL U CRIABEESRIT L, 58 A TEUOSEASRANCECTLES
Br|, #BE B [BREMGICEAIITEIL CLE STV A0, HRE D TELAE AR
o TLES &, ETCE~NEBREZDZ EAHERVG, #F K TELHEICH-TL
FIRFEEA LT ERRW)) &, FREFEE L TWS, AL TS A5 bt B
TR T EESATCHE SI2@N 2 RBcr TEL BEEeFARR LT L E 5 ohe

0l



A LS 2 THh D, TGRS (4020 OBIIRIIZE T, LA rfy
WRWEB TG L 2 ENERTET S L, TEO) BREFL MRoTFTLE S,
T D), TEAYTS ] BV oo REEIT SRl b5 = L ER IS,
LR A VICON 28 L T3 ~5 ¢ 7 AT BEL LEE{L L2 25, #8A
BEEOTE 64 FEEEEOTY T SR b EERLEPRIN SN (0<0.05)F 10),
B OEIEREHOR TR LER L TV 5 2 & TRIABKERE 13 5 A Ry
MLohOf I Z LA TETHAD EREL TS, £/, BERmTERL TS D
LIZBOTTHHRE i TREODS) LHEL, TREOBE ZHRLEE MO
RO D CBR B, HOR LoD DTS, ], Shizkift s L EnERE
LTTY TEUAEESH->TLEIREES LESE 22 & BRI & [
Bic, TEL] CHOWTERBEHICRE W THERS L ST D, BEECEWLTY, L4
NIV EE TGS 2 EAERTE TORN S, TEO) BPRE L-Sh\ A bEtEsE
<o RBEE AT I LR 2T LE S LR ANE,

@) i

[BPEEDNITE 0 (4020)] OELBEICIBOT, EERAIIRARES IZE~5 & |
RASRIN BN R TR %) TV D - L BB - SR F 1 7 ABEENLH L
Eipadc, UKL, FEABEREL, LD fini W EBES TRR B 5 T A T L ANH
L& iprot,

FLT, HOBERNECBOT I CRVBEML TVA Z &) Thb, ARSI,
(L) TED] ORI 2 2FERL TV A A EL Lot FCH L, Kk
HEE, BRER RO AL ER) 2 ERL TV A EAH LML o7,
i TRFRHOEMFICOWT] Tk, ROABRBTIL, B BRET) K To Ty
OEEESE, BE, DEREERLTVA D LICH L, FRERHL. S T
B 2B TOTYEOMELERRL TV D Z L B3HLME ol
INLOECEERENL, BEEELES REVERE LTV 2T, IEASTHEE
MESEURSIAN Tdhd Z Lokt L, RS RO LRE] % Nitk(asm) <
HSTEHRALNE 2T,

52



ETR E
ARFRIZLD ., (RSP OFOAREE~ T AT 7T 50E, WABREICE TS
TR © 4020)] #EHT50oiie LT, UTFoARmsh:,
ME£BEETRTE X O (4020)) OERNIREIZ BT, BRI T IaA S E B & b
ESRNCEN - EBTREA] - TV DI L, RAHEE L, RS LinslE 0 #E3T
) »Tnwa Lo,



BRTE Y

W, HAEDAR—YRCBWTREEREIT. F7 277 =) EHEhTh A,
FE T ATy — &, BCEEEE B COREENOE IO 25K ThH
S, 2020 AT EM - 37 U Ly JRMERE. 2019 FET S E—WHRAARKNRIRED
AEREEREZEZZZN . B b7 27 7 —~(FERE L T b O~ 0EEm) &
T2 TOLHHRBEABEC, HADAR -V ROBZ AWMLY, £OP T H RS LR
WA AD b T R 7 B RIRR A DAL TV D, RERSRED DASARRTE~ R T R
7T 5B, JoOBETTER SN S BB EOSE XEBICE L ThwA, L,
MERFEIRTGA] OB ABERE BV TERESNOFRELA LR, hFVvAT Y
S ETHEE, FRICENAE T 5.

AHEIT [RRETNIMEA] ORETHD MERIRIEIE D (102C)) OLEBEEFE L,
RO & AR &4 5, HRINAAE T5 2 SIC L 0, R BRAEH ~ 5 o
A7 7—F HBFICHBRTELLDEZLOND,

PERAE & LT, TOABERT b 40, RESEEE 5 4. RESRIE DIRARIE A~ 727
7 LB 1 pdmiti L, TREEIRTE R Y 020)) 27 V¥ AT T4 027 ThE
L7, Sohig o @@ENTHERHOT b L—ARmRE L L. SREAGREE & ik
HEHFOE 2D L 0D AT, £, ZRTIMERNT 27 AT, VICON)
LY KT 7 AREERE AV TR SR A SRk L, R - SR T 4 2 R
B R EAT o T,

WEFFHRE TR Lo b 24, BB i Ber 2 8BS RKIT A EHI B O TRIA
LA R A~ ENL, LRSS O BB TR o TN D OIS U, (RS E (O
(gt Go 1. DL RRBARCEN T BB TR - TV ABA R bRE, £ 2T,
WS HCE ORSE R 3500 2 RS A AL & VICON A LT~ T 1 7 ZHY
THECHESAEAREL L & 2 A, BIREER. IXRE. B8, 2BEEHAECSCTH
BRI S hz(p<0.05). HEFEEPORASTE~FT A7 7 — L [EEATHNE
B (4020)] &8I LK BORIRC T 2 KRR KR WO TRELIESY) PSEss
RoTL AT ERFRENIE,

AMFT LD RO Z LA E A, TEEEBINMHNIR ¥ (4020)) ORSRmEicB0T,
BRI I AR &I I~ 5 & LEFRTCEN BB THZ T > ThBOIH L, 1
AL, LEAAATIN BB TR - T D Z 2 ddbho e,

54



Wi
AHRLOERIZ DT . BIR TS, TRELTEY I L s okEss. I
O AR OFA LY UTIHE $ LSRG o s, I S T s
<HELE L ETET,
Fh, ERICEELE LCE, B LTS SHOHTES £ LMRIAR, (RS
B WONOBRC CHATE S F LIS 4 A 0 =0 REFFEROMEEE, (RsssmEEn
BT L DB OB AR LT



[ &l

1) LTEEE.CHE(1984). AKikEEE R 5700, 5 1 B, 350 FScEir, pp. 158159,
194-198,

2) HBEM, KEA—, RATF, FRUEK, WHIEFR1966). < v MEEINC BT 5EY
B HIE A2 0 T OBFTE. (2% 10 (2), pp, 244

3 Joseph Tlamill, Mark D. Rica_rd,. Dennis M. Colden(1986), Angular Momentum in
Multiple Rotation Nontwisting Platform Dives,

4) &THEO097Y). AR Oa—F 7 W TIR, BE, KEEEN, pp. 522, 49-59,
70-78, 203-206, 259-274, 323-334, 429-436.

5) 4 KRR, bEDAK. F LR, B, BENE pp. 187-192, 430-439.

6) & K, WEH1990). EB)LER. F 1R, HUR, KEHEE, pp. 6772,
126-133, 136-137, 142-146.

7 Klint K. A, Weiss M. R(1986). “Dropping in and dropping oul : Participation
molivesofl current and former youth gymnastics, “Canadian Journal of Applied
Sport Science, 11-2  pp. 106-114.

8) /RFUEL(2018). MGARRERI I T AEHERRH © 3 RTEIESET. SRR

9) Meinel KU981). = b - RA0—2BEE, & FHIAGR, 35 LAR, BUR, KIEMEEIN,
pp. 106-109, 122-130, 146-236, 253-254, 261-269, 374-419, 453, 462, 476.

10) Meinel K(1998). Bh& DM &FRAZGR, 8 LB, 0K, XIEEN, pp. 55-67.

11) Miller DI(2000). Biomechanics of competitive diving : U. 8. Diving Publications.

12) Miller D1, Henning E, Pizzimenti MA, Jones [C, Nelson RC{1989). Kinetic and
kinematic characteristics of 10-m platform performances of clite divers : 1, Back
takeofYs, Int. J. Sport Biomech. 5 : pp. 60-88.

13) Miller DI, Jones 1C, Pizzimenti MA(1988). Taking off | Greg Louganis’ diving style.
Soma : Engin. Human Body 2 (1) : pp. 20-28.

14) Miller DI, Jones IC, Pizzimenti MA, Henning E, Nelson RC(1990). Kinetic and
kinematic characteristics of 10-m platform performances of elite divers : I .Reverse
“takeofls, Int. J. Sport Biomech. 6 : pp. 283-308.

15) H AUKHQEEIE2005). Adk = —5Fa, 5 20K, B, RIEEES, pp. 258-267.

16) H 4&7&'&3}»:1@_';{1(2014). AR = EAL O3 NE, HE, REBEE, pp. 226-240,

o6



266-267.

17 BAAGRHE B FEE RS 0014, RABRBRAFREGBA) DF3E 2014. pp. 1.

18) [ Ak o M AIA 2 B 2 HR#R (2010). FINA DIVING OFFICIALS MANUAL
2010. 2010 4 EERA G LN T 288

19) FERE, P RDUEQ98Y). (REEREET O 7 4 0 B R, WK KFERETRTR
# B pp. 7, 5562,

200 15 ERRQ1993). (Rt 3517 2 B T O R A OFIRIC BT 580 7 o o -

- B EEREEEIIE, pp. 1, 81-42,

21) $iARKHR2014), = OFFECO14E 5 F 17 HIBED. BT « Al - A TRUNSAR, #E
|7y b B

22) iR, RIE(093). Fry X7 b, T AT - RS 0 LR LT S R
SRR PR, TR AR, 55 5 R, RGN - MR - RAS-- v EEE 46 tpp. 144.

23) BIFRRQ2011). EHEICETD FIFUNEY | ORI 208, JERERFR T
fE5sT

24) FOER(1982). 1% $HEAF =—A 1, BR, BiEEE, pp. 15-17, 23-26, 125-130.

25) WiBG T, IR, OHERRR, — €l ARER G, A 1 EERn, A
WS, BHIE REEQ014). B ANRKETICRTAAR—Y FMHEGW 7 A7 7
—IOFHE — HARTRFIC A 2BRA — AUWEIEA AR ERtHodi p
EERERTACA L, 55 10, pp. 13-21,

26) [LFF—EQ2014). 4, X L P T R T7 p—a®h, ARMEEA HARE LR
D B FEEEFRACE, B 10 %, pp. 26-28.

27 THEE, FFEEZ0983). FoARSEIC T 2 B {U4SERN D A 7= X A, Japanese Journal
of Sporis Sciences, vol. 2, No7, pp. 509-517.



A study of the Technique of “Inward Somersault{402C)” performed on the Diving

~ Transfer from Gymnastics to IMving ~
Shota L LISANAGA

Abstract,

In recent years, the transfer of athletes belween sports in Japan has been aftracting
altention. Originally, the transfer is the word used for the conversion of item in track
and field in particular, It has been decided that Rughy World Cup in 2019 will he held
in Japan, and that Tokyo will host the Olympics and Paralympics in 2020, There arc a
lot of competitors who doing transfer between competitions (from competition that they
did before to another competition). Therefore the flux of sports in Japan has become
intense. Among these, anticipation of the transfer from Gymnastics to Diving hﬁs been
rising. When trying the transfer from Gymnastics to Diving, most of the forms of
movement carry out by lwo competitions arc similar closely. However, the form of
movement “Inward Group,” is hardly ever done in Gymnastics, becanse it takes time to

learn.

Therefore the purpose of this study is to conduct technical elucidation through
comparisoen and consideration for “Inward Somersault (102C) of “Inward Group”. By
conducting technical elucidation, this study will be able to contributie to those athletes

who transfer [rom Gymnastics to Diving,

The participants are 5 Divers, 5 Gymnasts, and 1 who transferred from Gymnastics
to Diving. We used digital video camera noted the form of movement when they did
“Inward Somersauli{402C)”. 3y the taken video, I made the figure of trace situation by
using kincsiology technique [rom took picture and compared the movement itself
between Gymnastics and [Yiving. Then by taken the three-dimensional coordinates of
VICON motion analysis system, | digitized the joint angle by using kinematic

technique and considered from the perspective kinesiology and kinematics.
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We conducted comparison [rom the perspective kinesiology and the faets are emerged
as following. In time of the maximum dorsiflex posture of ankle joint at the phase of
taking off, Divers (subject A to E) took off in the position of in a position of their upper
body kept standing. On the other hand, Gymnasts (especially subjects G, 1, J) ook off
in a position of their upper body hending forward. Accordingly, | digitized in time of the
maximum dorsiflex posture of ankle joint at the phase of taking off, by using VICON,
Then T emerged that there were a significant difference (p<0.05) at body inclination
angle, hip joint angle, knee joint angle, and ankle joint angle, Tt is suggested that the
important thing is “the position of taking ofl” in time of the maximum dorsiflex posture
of ankle joint at the phase of taking off, when learning “Inward Somersault(402C)” for

the person who transferred from Gymnastics to Diving.

In this research, I have found the following;
At the phase of taking off of “Inward Somersault(402C)", Gymnasts took off in a
position of their upper body bending forward. On the other hand, Divers took off in the

position of in a position ol their upper body kept standing.
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