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Abstract

The purpose of this study is to verify translational acceleration and rational acceleration of the head
in the difference of Nage-waza in Judo, and to examine the effect of prototype protector used SMA for the
reduction of head strain. Candidates for the techniques of experimentation are Tai-otoshi, Seoi-nage,
Osoto-gari and Ochi-gari. 8 people were Uke as examinee, and 1 person is Tori. The experiment was
conducted by using sensor of acceleration and angular velocity to measure translational acceleration and
rational acceleration.

In the peak resultant translational acceleration and resultant rotational acceleration in the difference
of Nage-waza, Osoto-gari showed the biggest value. It was significantly higher than Seoi-nage by
Osoto-gari of the peak resultant translational acceleration and it was higher than Seoi-nage by Osoto-gari
of the peak resultant rotational acceleration were observed.

It was observed that Osoto-gari of X axis peak rotational acceleration was higher than Seoi-nage, and
tended to be higher than Tai-otoshi, and Ochi-gari of X axis peak rotational acceleration was significantly
higher than Seoi-nage. And also, it was observed that Tai-otoshi of Y axis peak rotational acceleration
was higher than Seoi-nage, and Osoto-gari of Y axis peak rotational acceleration was significantly higher
than Tai-otoshi, Seoi-nage and Ochi-gari.

Existence or non-existence of SMA protector, it was observed that Tai-otoshi of the peak resultant
acceleration and Osoto-gari of X axis peak rotational acceleration are significantly high with SMA
protector. Furthermore, in Osoto-gari of Y axis peak rotational acceleration and Seoi-nage of Z axis peak
rotational acceleration, downward tendency was observed in those with SMA protector, a strain to the
head was reduced by SMA protector and effect was obtained.

From the above results, it was suggested that Osoto-gari is with a higher risk compared to other
techniques and everyone must be careful in the instruction spot. In addition, it was suggested that the
burden to the head was reduced in the front and back directon of Osoto-gari by wearing SMA protector
and it is effective for beginner and unskilled person as an assistive device.

1. 1ZL®Ic
LRCETTICBIT D FE DI FliT 1983~2011 42T 118 34 L, D% < 13 1 44
BLOEK L FAEOYILEICRZT N5 (WH, 2013). ZKEIZET DT Hi o 2RI,
fbis% & R O ZRAE FR AR WS U TR AT 2 b Nl E Ch 5 & i 41 T3H Y (Nagahiro
etal., 2011), ZAVULEEERIZ 237> 5 BIEEIGEEEIZ X - T, SR T aIckET 565 2 & (UUTF,
[EEEILEERGE) TR 2 ESINTWDS (2R AZEHE, 2011). Gennarelli et al. (1982) (3,
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B FERRIZ I W CIEEZE O RIAE B CEMEE 2 A S, CFAMIMREG (E1D) iRk
EHRRF LTS, S HICHBENEOEZEZ MR T, OVF AR R R G LI~ Al
ERNEMEINDZEICEVELDEEZLNTHD (FAD, 199). ftic b ikiEEIL, ik
MEE I L EBICBEELLT W EREMINL TS (Ommaya & Gennarelli, 1974 ;
Untereharnscheidt & Higgins, 1969 ; {iEf 55, 1979). Z AL 5D Z & > 5 BEE O [Al#E1HH 2R, <
O ZENWA~DEHEERS L, FHHIEOERDO—2LEZBND.

ZHE TICTREDOLZEXIRICET 28 E1E, BES (2013) 2NEHEOFTEEN LIZ DWW TL 4R
%A% HEIEIITBIFLZEN O B W ANEEI N EE TH 5 L L T\ 5.

F72, =57 (2008) 1%, SHHOLEXMNKE L THRAZHDOITFIEEZRG L. #AZHIZBWT
I, MFEBLPRFTEZLLTLSGE, BINAAY—FFRHNL L EH 6 HEHA FT O #E 0
THEEML WD,

S 512, Murayama et al. (2013) (%, HEVEMEEERICHNL X I—-ABEHWT, 2O FICT
YH =y NERBD TR T REO N HE N & HUE & U 72 S E R (LR, HIC) Z st
LTWS. KA E RPXITIL, 7o ¥ —~y FEFNZTH HIC OEREAD T2 Z L5
TR, BESMETEIRE L TURL TV D.

IO X EERNKROMIBITHED 5N TE TCVWDEIRFHEZ 72 TDIiE o L2
W TH Y, 5% OIEFEELZ RETT 5 12 DICIT BRI BT 2B~ OB L =TT — % O
VETHD.

& T, AT B OENIZ X o TIE O HENE L I X ONREEIEEEL R &0 X 5128 (kT
LO0EMEEL, BENROTZDODEMEER ZERT 22 2B E T2, o, BRIZBITS
SHER DN E O A H i L CRREEEAEE W=7 a7 7 2 —%8EL, ZDH AtE% £
PR+ 22 &2 M E L.

2. eIk

AWPIETIIRELDE NI BT DI A~DEBELHEL -0, iFons AN (LUF, %)) O
HR Ot Fs ORISR S 2 MRGE L, & DIZER~OBHEREZ B L L7 n T 7 2 — 2 (R
L T DO Rz RBRAICHET L7-.

2.1 #ERE

PR IX 152 L LT, N mEZaEE 8 4 (fFlin 17.5+15 %), H&E 173.5+7.5cm, {KHE
75.0¢15.0kg) & L7z, %) 285 A (LU, [Hy) 1%, N &SHFESE 14 (Fs 20 %,
£ 165.0cm, {A# 70.0kg) & L7-.

(%] B THY OREICIE, FoEfEEE 124, SRAZEERARRES (A K24
T 5 HEOENEINEY 2 ZE B L OB TH L0l L, EBRpHOKEE L=, #5E
WIEARMZED B0 1E7e E2 B L, AN L ORES OFGED G O N TGS EREZT -
7.

2.2 JERE

wg L LTl 132 RIFICEEET D 0%, AR, %5 ICER 5 KRN ZORAMI &
L, &3 Theotz. BHEMETHRICE, %) THY IZx L T2 B LOBREONE /AL,
T TRVEA TR D K LT~ 72,
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2.3 WEFIE

FEE O 3 L ONEENLEEE R E T 2 72D D oW izi, 3 ShhdEEE s L OV EEE & o
(MA3-50AD-RDB-SS, MVP-RF8-GC, Micro Stone t1:8, LIF, o ¥&45) A L.
FROEEEIX, RIREOLL M Z X fil, AigEm ORIZ G A Y i, KEEOREE S h %2 Z
i L=, Brid~y REXT7T (LAF, d30) OFEEEICHET — 7 T 13 7-%, B % F
EIZH DL FRICOBZE LT d30 EORWTEE L. Sk 3o EnbBmET—7
RGO AT CTHEE LTz, BEOEWORGETIE, TH 28d3o 2335 L2 %) 1ok L%
i U7-FEOBEER D 3 dAEE, AMEEZNE L. S5I%bT e T s ¥ —E2EE LR
REIZB W CEEEZL, HEZIToT-.

24 TuTr X —0HYE

a2 —0REIZIE, BREEASEY A Y (Ni-Ti-Co 54, Ni & :54.60%, V-1 VER
1.8mm, LLF, SMA £9°%) iz (VA VI Co 2352 &2k, BIREIEREE
EWELTICT 22 ENTE 5720, HIRTOBMMENFREL 72 5). SMA X~ » 7 /LIF FP310
(v~ ME2EAL) 1ICBWT, 450°COEVLER A 1 BERITTV, T0H EmELEEE LThknZE 1
RFEIAT o 7o (B &0, TP L & [FERICEM OSERREZ SO 2 HIETH Y, @7 L2 k-
WHL CHESCHE 22 SED 2 6 THD). BUEHAETT- 72 SMA ITIREERY fHi7=2b 0%
FEE1IIRT. BRI VTFOEZIEY, RUCTHEHETH Z EICLY, SMAZ U FRIZRD L9
BV 21T 572, @ SMA [ZZ2DT2D v ) arF o —T120 i, N 20 mmd D5
S LUFRICHAGDE, IhbaIAy—FCTEELE (BE2). ILICEERSICEDK
JEARET DD TEA ENSL T = AFEMTEY, 22y MUYELZ. Z® SMA, d3o B &
Raty NaElAEDLELLDE SMA 7a7r 7 4 —L L.

BH 1 SMA & E[E TR BE 2 SMAMEAEDLYE

2.5 SMA 777 ¥ —niE%

(%] M d30 ZHEHE L, BEERMHOEICHT CEFEHEZPTLIISMA 2 2y NEESYE, *
D EiiZanty hEBWTIHEBAZE LRFICENEREFTOLOICEELE (BE 3). 20
REBIZR W TR L7k, JERE:, HEFIEICE D SMA 7 a7 7 % — 0% EBRNC
FRAE L7z,
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HEE3 SMA a7 7 H—

2.6 T — X HLEf
BEDOEWORKEEE SMA 707 7 2 —33ER1E ORI, JWE L7 3|7 —271hb BT
B L0 B EZFIZ WK I ICT DR 28 A Uiz, /0 B X85 o W ik
FER L ORISR O 3 #ih % &l Uiz e KA RO ENERE, R kA REEmSEE S XY - Z
$H3®IEI$£1JD3$F?<‘: L7z, SERHUERIC T, BB DOEODORFECE W T OB 21T\, BERE
O LT HE, Bonferroni EIC L AL\ EZIT/2 572, SMA 7' 7 7 X —OHERTH D
H:ixf IS DOH D tREEIToT2. WT NV ABKELS% AR E L, 10%R0MIEMHE N & 272
L7-.

2.7 WFEDOIRR

ARFEO LRI AME (LLF, #iA) THDH720, EETOME TIdewn. Tok-d (%)
AR T FRNICHA Z B L TV DO TREICH Z0IT 6D Z &3, HENEETH
%, BT X DEEE O TR L ORI, W OEMIC L D2 MHIEEIOKT, AEICEZ2T 5
NFERFICZHOWEFN TERNI LR EREZLLNDID, KERTIXZOZ EIXEE L TR0,

3. fRBLOEL

3.1 BHOFEWIZ K DI O RS X OEHEINEE DO RRGE

B 152 o FHm, B 5m, ToANF R E@AZ ThL) ED ) THNT ) ot
INFEIR D, LTz o T, WELDEWNT Ko THEROIMEEE DS £ D I 5 IZZb3 A C D D)% HRiE
LTWn<.

BRI 1T B IHE O fe KA O E NN B 35 L OB B D 3 8 T OfE R AR 1 IR LTz,
R L7 X ICHMOBEICIIEHEMEENEZEL TVD VW) N H 5 (Ommaya &
Gennarelli, 1974 ; Untereharnscheidt & Higgins, 1969) = & 75, AMFZETIL X Y « Z #h D [al# 0
FEA2INZ 7=,

B R AR HENGEE T F (3, 21) =859, p<0.01, f KAREEREIELE TIX F (3, 21) =11.07,
p<0.01, X il KEHEZNNEE L F (3, 21) =6.71, p<0.01, Y #filifc KEHIEFE L, F (3, 21)
=16.40, p<0.01 & 720 FEMFRD BTz,
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IHE X% Ha% RHN NP FiE
At HENNRE (G) =)D 94+25 7.3+2.1 128+3.4 9.9+26 8.59™
aR 562.5+142.7 445.0+94.7 862.3+92.8 725.2+244.2 11.07
B85 7058 B XEH 4425+103.7 332.5+83.1 5704+110.7  578.1+246.0 6.71™
(rad/s?) Y 368.3+127.6 276.2+875 693.2+167.5 401.6+164.4 16.40™
Zif 306.9+1218  273.7+109.3 337.6+61.9 306.9+146.3 0.6

"

*%p<0.01 *p< 0.05

Bonferroni 512 K 5 2 B LI E D B2 X 1~4 (2R U2, e RSB HENNEE 1L, (£7% (9.4
+25G) IHAK (73+£216) LV HAEICE (p<0.05), KIM| (12.8+£3.4G) FHHAK K
HLAEEIZELS (p<0.05), RE LV LAEICEVVERE (p<0.1) MAiEOL (X1).

e KA FRIEHE NN B 1Z DWW TIERAIA (862.31+92.8 rad/s?) 1%, A% (562.5+142.7 rad/s?),

WA (445.0£94.7 rad/s®) L0 HAEICHEL (p<0.05, 0.01), KX (725.24-244.2 rad/s®)
FEARLY bAEICEVWER (p<0.1) 2Lz (M2).

Xl R EIHEAEFE 1L, KA (570.4+110.7 rad/s?) 1375 # (332.5+83.1 rad/s?) LV AE

12 < (p<0.05), fA¥% (442.5+£103.7rad/s?) L 0 &V METE (p<0.1) 2%, KPR (578.1=+246.0rad/s”)
FEAKRIVLARICEWZ AR LN (K3).

Yl KRR EE L, A7 (368.3+127.6rad/s?) (375 E4% (276.2487.5rad/s?) LV &< (p
<0.05), KHMAI (693.24167.5rad/s®) 131K, A, KPAI (401.6+164.4rad/s”) LV LAE
2@y (p<0.05, p<0.01, p<0.01) Z &LnBHLIT- (X 4).
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NS iﬁi , BEE, j@mu, KM OIRFT 24TV, B KA ARINEE TR &
KA &R - AR # WO LT,
IR 132 % TR FE&J PREZFWTEIE I E LTHRITDH, WEBIE THy BT

7/12

A,



8/12

% RIS AWV ETE LI A (BREY, 1999b), KAMANE, THU 2 %) #EHE#KAE-

&%%A%L,%i#@ofw5W%MDLﬁf&ﬁ«@¢& RANE THY 28 T52] O
%W%ﬂ%ﬂof%ﬁﬁ@ﬁﬁﬁ@?&?%é (PR, 1999a) . AR¥% & AKITRTG IS L7
NHENLHE (LT, B#EER), KON E RPN, BEX SN TEFICENDE CITF, X
R) LT DI, THHITMEENREREN R, HOX A I TR 15 OFEPNEITHM
TOHEATREICHERNLLND.

POARFOZ H1X, FHARITIESCHIZ: &S0 T8, XHRITE W7 & O -8 03 g el &
ICE LT W E DD . HFER (2012) 13 ERICRIT 2% A% 5 TITIFE R L e WA A
HHERMLTND LI, KMNOZH X EEHOATHEMLLTVWEEZILNDS. LB
T, ARWFFEDKINTIT, E%%i@%ﬁ#ﬁf@ﬁg%xfé &I BERER A~ DR B O£
IV b b oo, IEEOHEMI SN oTetBZEZ LS.

Murayama et al. (2014) DOBFFETIE, KA D e KRG RO EINHEEIZ BT 64.3~87.2G, KN
A TIE 120.2~149.4G TH Y, KAXL D EKRNADOFTRHEEIZE N ERREINTND. KHb
X ERPANT T52) BEFGICENDEHTHY, THY OXDHIAIMI & R, %A & B{DENT
b, AWFEORKRE AN X, KA (12.8+3.4G) & RKAA] (99126 G) TIEHEE
RFENRD ST, iR L7z Murayama et al (2014) & 13572 D5 F & e o 72 ARBFZED KA &
KO ZERPFBD BN - B/ & LT, RIXITIE 152 3T BRI H v T
WH 9 O ENEIZER L TEY, Murayama et al (2014) 2N EBRICHEHA L7124 I —ABIZ Z
DEENTEX RN ENSHEH~OABISE NV RALNT-EEZHNS.

3.1.2  [FIHASNH

ARFFE T, BRAREHEENEEE X% AN 562.5+142.7 rad/s?, 5A %A% 445.094.7 rad/s,
KA AN 862.3192.8 rad/s’, KX 7252 +244.2radls*L 720, HHD (2013) DHFZE & [FAE
ICRAM D b EVMEZ R Lz, &512, KIAMNTERE, axL v bAEEICE <, Wik E
ERBRICEREMEEE B W T HEWVETH S Z ERHA LN E 7272, HEEN (1999a) 1%, KHMI)
(LB - FO L LD Y B O NPT X, a3 L < AT CRFICER L
EXIC MBS v, %) OFEFEEE L CE BT~ D SR L, ZOERBRMIC
B< & %) IR ZRITTH LML TS, ZDZ End, RFZEORIMAL (B ©
WAL Z T2k, FHIEENFEEER I Y bEVEEZ R LT EHEE SN D.

Murayama et al. (2014) DOH#FFECIE, e KA RkEIERINEEE O KA I1% 4282.2~5525 9rad/s?, KN
AJTTIE 1708.0~2104.1 rad/s® L i STV A, W NEEE & B BIERIEEE 2380 T H AT
JEL RELS BARDFER Lo, TS DEWNTL, EEFTEZB L 2 IEE), #R 2S48
L% DHEENEEL CNDHZ LI2L Y, B L7=Murayamaetal. (2014) & 3R AR E -
mEEZLND.

AFRIED X Hildie KIEHS IR T, TAHEERIN], KNANZZEBRAZRD bl A
WHRICHE EF o COFiLIzmEE LTV 720, XEGR LD R o) & 23D 7an 2 L v
KDO—>2EEZ LS.

FENT Y BHZ DWW THREFTT 5 & KANITIE, HAED 2 5L EoREEIEEZ R L, K%,
KA LD HEH LTS, HARFL KINCBONTERNRONZERE LTE, THy 28 13
ERTBIOBT L, HOANTOEN R EREZ NS, SHIZHhR L2 L 5 I RkaEME
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111 OEEEENZ K> TR BT~ D (FRE, 1999a) 729, SVMEIVRINT- EHEZE IR
5.

PLED X o5 e ofEHEIC X - THEEICE 2 2 Wi L OEERIEE I5E WA S, Bk
SANTEER R LV b ERENE WD & DRIB ST,

3.2 SMA 7u 7 7 & —|Z X 5l K ONEHEEINEE O FEE

B DENT BT DI KA AR HER X ORI IGEE TiE, KM R S EWEEZ/RL, TOE
BRPEDE S OVURB ST, KA B I X W BEEREZIT BT W EHEfHShTns koI

(B, 1999a), Filefil & T & RIMINC K A HHUTA 72 < 7evy (B HARZEE, 20115 NH,
2013). AWFED SMA 7' 7 7 Z — X RIMNZE & HC, HRIFFNZIE L7220 XL 912 SMA %
A SECHRIEL, ikl X ONEIERINEEE O R4 WG L7z,

SMA 7' a7 7 ¥ — BT % KA ER X ONEESIEEE O t UE DR R 2 3 2~5 128
L7z, B RERAEENEE DR (t (7) =-2.4, p<0.05), X il K[EHRI1EE O KM (t (7)
=-2.4, p<0.05) IZBWTSMA 707 7 Z—HDOHFPEEIZEWNWI ERRDO LN (F2-3).
Y il R EIHEINEEE O KA (t (7) =2.1, p<0.1), Z #ilif KEHEIHEE DA (t (7) =2.2,
p<0.1) IZHBWT SMA 7' 7 7 Z—HIZHAER A HiL, —EDEIFF O (F4-5).

2 SMATOTHOAR—FEIZEITSHI 2 | DEEER K S B M hnE E

35 d30(G) SMA(QG) t p
K3 94+25 105+2.9 -24 *
e 40 7.3%2.1 79+19 -1.6
FCH N 12.8+3.4 155+4.7 -15
K AN 99+26 12.0+48 -1.8
* p<0.05

=3 SMATOTOA—FEIZHITAHI 52 | O BEERXEh &% KB #5103 E

B d3o (rad/s?) SMA (rad/s? t p
1373 442 .5+103.7 401.6=+100. 8 1
Eai 332.5+83. 1 314.6+40. 8 0.6
KA 570.4+£110.7 828.7+238. 1 -24 *
KN 578.1£246.0 682.9+276.5 -1

* p<0.05
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F4 SMATOTHOA—FEIZHITAHI 2 | DEEERYEh iR KB 503K E

535 d3o (rad/s?) SMA (rad/s? t P
K% 368.3+127.6 386.2+189.0 -0.6
L 276.2+87.5 253.2+64.7 1.8
S| 693.2+167.5 583.2+193.2 21 T
KAN 401.6+164.4 416.9+164.0 -0.5
T p<0.1

#®5 SMATOTOA—HEIZEITHI %2 | DEEERZEh i K [BIER MR E

ER d3o (rad/s? SMA (rad/s?) t P
K% 306.9+121.8 258.3+£108.2 1.3
EaE 273.7%+109.3 225.1+84.7 2.2 T
KoM 337.6x61.9 332.5+82. 4 0.2
RKAN 306.9+146. 3 245.6+99.0 1.6
T p<0.1

3.2.1  WHENEE DZhF

SMA a7 7 % —0OHEEFIZL - TREIZE T DI O I KA RRFENEE  (p<0.05) 23N
L7z, EBITHRREHWENEE TIIETORICBWTEED ERRNA L.

SMA 7'u 7 7 2 —XBRER OB RIS L 2 4THBL UL, IEE O Z BfE LTk Y, #iE o %
TE BRI IZ< W) A%, WEROBELSRIZT 0T 7 X —D0R720NE 0 DLW, %AIZEND
KA, KRNANEZH S T2IE I DLV TEAR X Z 6N TWD | TRIXNIZSH > 721E 9 s vy TR
%, WAKORELRIIZ T HE NI 0TV & W o 72N SEEE~DO YR — R A[gE L e o 7=
EEDbND. FILG (2013) 11X, FEEAEICITEET DERICIEEIEE I TR KA R L, &b EER
S IR T EA~OEETHE AT 5 2 L THD LR L TR, AFZETRIEL SMA 7
a7 g X —3RE OB ENRE RN LI TEFEAS~OV R — MIORR-oTnD EEXBND.
L2 L, EE L TWRWRHZ AR LD~ )N T a7 7 2 —C X > Tk Lz,
TR E I L& ZE 26N 5.

ZOZENLSMAT BT 7 2 —X, BEEOFTEE Ik ~DY R— MR RH 5 L B o,
AFHEINEREE 2> O 5 LEHSH OB EITLE L N2 EAURB S L7z,

3.2.2  [ElfiR AN D h R

SMA 7'r 7 7 2 —43EE R BT 2 e KR TIXRAMI O Y i, HEaEO Z fililoxh LT
BUMER NG, 7 a7 7 Z—0OEPED . KAXTIE, SMA 717 7 ¥ —HEEaET
DHIBT DI EMZ D EIZE-TC, YHIORENEE N> SNZEBE2LND. KRAMDY
L MBI IR X ZENCH AR TEHA~OBRENREWEHEIND. LN - T, Hifkls
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MR L7722 L1k, SMA 7'a 7 7 X —O3EIZ X0 EEHOAHBE S, ZOREN’GR
bhl-eEzbn5.

2, AERETBD Lo 7o, KA RREHRINGEE X B R, Z dih A B0
TR TOEIZBWCOEAERRD LT Y, BIEFE, SMA ORI XOTREZ & ORGEHK
ECTIXE VR R RSN S.

—J7, KIXD X il KBS EE 3N 2 oR Uiz, KRAMINIARES B CRAIG 28 1S kit © &
D (TR, 2012) ZExE2 5L X G T 23R 2 5% LW iz b e
l/\

SMA7H775 DOPIRFTNZ T DEANT IR L7z X 92 TEEA XA 6 TnW5d, [FlEER

ZENRD LTV REOBFENREANRLLNEZN, TO—JT [HEW [Turs 2—%
Hitk% EFEN DD 7o EEANENA LI,

U bEDXHiz, SMA a7 7 X —oeEm0E, BEFE, o GERUER L, #81k)
BEOMESNEE I Z B 2SO Z < T2 D3 mnbiFond. INHEHETHI L
2L > THILESLCIEIHE ~DR RN S S IR SN S.

4. £

AW, N EEZEE 8 4 2 X RICTBEOHRFEOFEWICEIT 5 15 ) OFaiirER L OE]
BRI FE DAL A RRGFE LTz, & SIS D EEE O R E Ot 2 H s L T SMA % Hv 7=
Tar X —%8YEL, TOMEEMST LTz, TORE, UTFTOMERELNT-.

1. FEE OB BIT HEEE O R KA R L OEESINEEE TlE, KA RS KX VM %
RUTE. KON, wRERIFENRE CIIFak L bE<, NG RIEHEINEE Tk
K, WEBRIVLEWI ERRDLNT-.

2. SMA 77 7 X —OFMTIX, RKRABWEMEE O, X i KB 0E E O Kok
AMZBNWTT 0BT 7 X —HOHFNENZ ENRBDO BN, & IR KEEEINEE TIX
SMA 715 7 Z—DHEE I L > TRAND Y ST, SA%KD Z i ngwsL, o
BHRNFRD LTz,

PLEDOFERNS, KAANIMOE L0 S fERMENE W ENRIB I, FANFE TRIEL
72 SMA 715 7 & —%, KA O T IO TIHER~ORHE B i, #10HE LFER
FZOMEmE L L THEYTH S Z LRI,

s
1) OEAMEIREG &%, SEEICREIEENE T D X9 2403 mb 5 Z ik v, Mo
PREEAIAE (BhR) MW L THEREZ D 2 &

SR
FRBECRS (1999a) #ferf-Eik. p78-88, A Att.
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FREECRR (1999b) ik b-TF4k - L. p27-37, KDL DH.

Gennarelli,T.A. et al. (1982) Diffuse Axonal Injury and Traumatic Coma in the Primate,Annals of
Neurology, 12(6) , 564-574.

e 95 At (2013) 2 A% T S EWEIC IS 1T 2 S50 A A D i T B 3 & BRI N 40 2 IS EE & o
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