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Abstract

This paper aims to trace the process of stress reduction of families burdened with higher brain dysfunction. Data is obtained
from interviews with 12 families; it is analyzed with the M-GT (modified ‘grounded theory approach’) and divided into 10
categories. The process which was observed is as follows: stressful life — change by peer-support — normal life. Throughout this,
the experience of self-efficacy marks its turning point and the families’ attitude to higher brain dysfunction helps their stress

reduction.
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The relationship between trait of anger rumination and coping
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Abstract

In this study, the relationship between trait of anger rumination and stress coping style on the assumption that the suppressed
anger becomes stressor was examined using 257 undergraduate students. Specifically, it was predicted that the anger rumination
would correlate to the problem-focused and emotion-focused copings, and “Anger reflection” would be more strongly associate
with these copings than “Memories of past anger” and “Thought of revenge” in the Japanese version of the Anger Rumination
Scale. The results indicated that the score of anger rumination scale was positively correlated to the problem-focused coping. The
result of multiple regression analysis indicated that the anger reflection that analytically keeps thinking about anger episode had
an influence on the problem-focused coping that attempt to resolve the problem, and defuse the situation. Therefore, it was
considered that people whose score of “Anger reflection” is high might resolve the suppressed anger in the course of ruminating

anger.

Key words: anger rumination, problem-focused coping, emotion-focused coping, anger reflection
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I AN F = FF IR AV F—0511 MeV % & A 72l
TRHREL TS, ZNEND/NT A —F OFMIO W
TIXCHLS ~ 8 2R L 72 BEAMnrc code THN %
&N 727 — % % Phase Space Data (PSD) & A T
V%o PSD O HIZIE, BRI AS L 72 g o
FAH - AV F— - AF LTRSS EH S LT
%o AWFZETIE, PSD 12 SSD=100 cm MK 7 7 > b
LA FEIIZ BV TR £ 172 BEAMnre code THUS:
ENPSD MM LTKT 7 & b A OMESAi



TEREGL - BLPRIEE - 5 4 ARET - TERFEAE
BRSNS NS 5 2 BT L 72 FE - oo Ak iR B 0l o LL i

#FHET A 72012, NRCC 2342t 3 % DOSXYZnre
Y3Ial—vara— FY %M L7z DOSXYZnre
code 1 X Bl Y#H.Z#D 3HAS %) ZRKITDOT 7
YIPARERT A EDWREE o TWh, F72,
Ry FOREEEZMEST LI LN TE, ]
mm LT REREOM T — & ZINET 5 Z & AT HE
Thbo 1272, FHHT) v FH A XEMr LT E
L EFHERMSIERE 2D, LWEETLHT—FIZH
GolzRtE ) v R A RXI2T 52 Ekd b5
bHo BTHMOPDDIXT 7 ¥ b AIZASE, BV F
Ty TR (R IE A FEIE) A5 Fall off $
B (BEFOREE COEIEICHENL(LT 2 5HK)
FCIFITHREZALATL < ML 77— 5 I
TLIENEREINL /2D, 5HETY v ¥4 Xk
Imm X1 mm X1 mm & L 726 DOSXYZnrc code (2
BUIA, KTROBEBTOHN Y b 7T ANV F—
(PCUT. ECUT) 130.01 MeV. 0.521 MeV & L 72,
DOSXYZnrc code TIXEMHA R E ZRITKRY 22— A
T =% & LCRLEET A 728, NRCC Ll s T
V2% STATDOSE V7 b 7 = 79 il L — KT D
THEFRAMT=FE LT ML, 2DEHIZLT
B oNT-ETFHO PDD % FEFFIZHIE 1172 PDD &
e % 2 & 12X - T, BEAMnrc code TRXET 5
AFEFE— 2D AN F =540 - 2R 7% ¥ — A
DIV EZR NG A—F L LTHREL, MRS S
CLIZE o THIMMEELE ODEINS KRB LHITNT
X —% % {51F L 720 BEAMnrc code D ASTE T- ¥ —
L1322 A 12 Gaussian 431 (ISOURC=19) % HE>
LIITEREL, TANVTF =M DILAY b Gaussian
SAiE Lo MCY I alb—YaryCRtEasn.
PDD I3 #iaTFE2% = 2 B LN & fRsE L. FEHE &
DENEIBVDNER LX) ITHELIT - 72
BEAMnrc code (28 1) 5 AGHE T ORF i 3
TH ). DOSXYZnrc code DBITLHKT 7 b A~
DR T HIXI0EM & L 720 AWFZE TIld, Variance
reduction [ZHEH L T 72\,

FTAF v 7 BT ZRFFOENIC L > TEL

% PDD OIIKOZALDFH & L CTid. B &
BD72T A F v 7Ny FEEEY DS OBEAR O @S
EZobNb, TNSEHEN T 5H72© 2 BEAMnrc
code DY I 2L —3 a3 IZXoTHEBEN/ZPSD %
fENTS 52 EI2L o Ty K77 ¥ b ANO AFHEH
BT B 7 VI > ZD5F6 % i+ 5. PSD
Mo 7V AEHRZ Y 372012, NRCC 2°5
At E LTV % BEAMDP PSD gtV 7 k7 = 7
% ffifl L72o BEAMDP (£, HUfS L 7 PSD 7% 5 Ut
M7 VT A, ABHAE, AWML &%
BT IENTEL, SHIE. K77 ¥ b AKE
2B B 7NV Ly Am B LTI V72,

3. @R

3.1 RBHEBOEWICL ZEFEE PDD O
B 2R OTEFE IS & 2 FUGRERE O FRICHH
DT A F—IKLEEC X 5 PDD B O AHE % fiE
AT L7012, BHiZIZBWTENRZNITAT LR
Megr 2 A L, w0 fSHE (SSD=100 em 1251
5 BEEF Y 4 X10 cm X 10 cm) Z A& L7256 0
T PDD & JLBC L 720 S Mtisk T L 7o Mg
FRIDEBYTHLD, M4, M5ICHREBHT
B L7-EF#O PDD # ZNZIUR L7z, X4, 5
£ D, SSD=100 cm |2 BT 5 H G O K X Z A10
em X 10 em DL b & 70 2 YK & ol s o BT 5
A L 72354, EDGE detector IAt O 512D
W CiE, PDD OIRICEILIZ RS N e h o lze &
o B 11X, Advanced Markus @ 6 ~12 MeV @
PDD IS ARSI TN 7 L THED, Ml
TERFDOFRNH OB DR ED G TWicb D EE 2
S, S OG5 I1EFRA L 72

F 7o, MM RS 2B L2 EIl 2w Th
FREICHIEZ T o 720 K6 12K TGS NZET
#oO PDD OfER %R L 720 2O PDD IEE3 cm
DE/I) A= 2 ftE L7BOHEHBTH L. K
6 L0 4~9MeV DMK NI IV F— 2D
TIEPATEARIEEEEAG 2BV T, BV B 7 v 75

£1 B|HRIXCEAIN-SEHES LUFEMMRER
T AR R i MR e =
| 8 .:I.'\:. - I.-'!.::|'.-._u|-:'| d "q!_.ll: ATT l:'!|_:l i ||.|"-:.-|_|a1 Ii?'_'.-':'. rI:II-E'!‘-.|:'i amodwd
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K4 BRICEIZ2BAFEORFAFEZMBLZHBENZIXILTY—
([CH 3 PDD D EbE;

HizZzhZh, (a) 4 MeV, (b) 6 MeV, (c) 9 MeV, (d) 12 MeV, (e)
16 MeV @ PDD %7/~

2R E. K& (— ): Advanced Markus chamber, ##& (
PinPoint chamber, 7~ ( — ): EFD, 56 ( —
detector 7R L T3,

—): 3D
): micro Diamond

5 - -
- —— Y ==
1 e sanir e I i
- - L1
----- T
LR o

6 B/BRICHIIAURBEMBHEEGE L ZHEOEI I
¥—(Z&173 PDD Die#E

iz hZh, (@) 4 MeV, (b) 6 MeV, (c) 9 MeV, (d) 12 MeV, (e)
16 MeV @ PDD %27~

25 E. K& (—): Advanced Markus chamber, #&& ( — ): 3D
PinPoint chamber, =& ( — ): EFD, #&& ( — ): micro Diamond
detector 7R L T\ %,

7> 5 Fall off #1220 1 THEMR B EE & DOHED
57z,

S

3.2 BEOEBHEZMELLABREN,SHA
I h3EFHED PDD DLEE

FHERNZ BT, EHERIIAR 2 TH Y Khitisk o H
FIIG U CTHEALMHL TWb, il OIS 24
B L7413, AAPM TG25" 12 |0 T PAT FAHUR
BHEAGIC L > TS L72PDD 2 i 25 2 L
JFRIE STBY) . Z ot TS L 72 & ik o
PDD Hiff & LT 5o T IZZ AN F— D2
£ % PDD Mi# % /R L 720 X7 1% SSD %5100 cm
B L HHEFOKE EAH10 cm x 10 ecm O 3@ RS
fE2IA4Fy Z7HHBOCHE L 725 Ea0E D
PDD #/RLCTWh, 7LD T A )VF =283 %
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5 BHICEIIZBEDRBHEEEMBLABENEIRILT—
(Z& 1+ % PDD DEEES

HizZzhZh. (@) 4 MeV, (b) 6 MeV, (c) 9 MeV, (d) 12 MeV, (e)
15 MeV, (f) 18 MeV @ PDD %779,

MEHERIE. K& (— ) NACP-2, /72 ( — ): SFD, F& (— ):
EDGE detector, #k& ( — ): 3D PinPoint chamber, && ( ):
PinPoint chamber 7R L T\\ 5,

120

RE(mm)

7 BEORAEEZMELIZENDEIXILE—DEFIR PDD
4~16 MeV DI 3 F—DEFHFEPDD BEKICH T 2WE
F—%, 15, 18 MeV DI )L ¥ —DEF#E PDD (F2HI(C
BUIIWMET—2TH 3,

IZONTRRE PR (Ry) (FHEVHINT 7 L,
XBOAYH I A= a BNl TWh,
3.3 fIRBEMBHNBEEHBLLABREE, SH
HEhBEFRED PDD DLEE

3. 1EIORE RN S, ISR 248 L7z
Y& OET#O PDD (. AT FHRIE B HEF CHlE
L7z DIZB L Tid, BEFHIAVF =2 (4
~9 MeV) %A, BN F7 v THEED S RGN
TTHOBBEE DXL RRZIT 5Nz, B,
AAPM TG25" B & OHEHEEHIIE12Y Cid. FEHER
2L DEHIAEIRE X T b 720, Klfisk T3k
HiA L T\ A/ NEEEFE 3 D PinPoint chamber %
wfﬁ%bt%%ﬁmm@kﬁ%%%ES’ﬁt
720 X 8 I SFAT B GS f a)

EHX3cm DE)E



TTAREEL - BT - 2 AR
RS IR 2 A L 728 - DK it i

A =5 EALE LA OB THO PDD %78 L Tw
Bo A8 &0 EHE OMSEOME LRI AL
F—=HEIMT HI2ONT RFFEFINT 7 ML
oo FRXMMOILE IA =2 a VIZOWVWT L
ML T2, Fall off fEOEF (GfH) 122>Vl
WE O E O EITHRTEMPIKELL o T
5o

=4 e

&0
B (man)
M8 FREHEHEENELABE0O8I ¥ —OBTH POD
4~16 MeV DI XILFX—NDEFHREPDD EZKICH T BHW
BF—4, 15, 18 MeV DI XL ¥ —DEF#E PDD |32 H
KHUBMBF—4ThH5,

o 20 0

LU LU

3.4 A—IxNX—ICHT3BHEFOTILICH
¥ 3 E TR PDD OZEA1t

WH O RSB L OB BT 2 2B

2 BB ORE SHZIT LT LEICL o TETHR

@ PDD ODZALDOFEZ IR L7z X9 I EH

O IR & MRS RSOOSR ) A —5 D% A
TRLTWD, M9 X b RS

ADE BEEIZOWN

M9 BIXNF-ICHTIBABOEV (RHAFOKE SDE
W) &% PDD OF1E

(a) 4 MeV, (b) 6 MeV, (c) 9 MeV, (d) 12 MeV, (e) 16 MeV %7
LTwWa,

MNEE (—): BERBHBED10 cm X10 cm, #FE (—): AI15E
ﬁ'Eﬁ%Tfﬁ@l_ﬁ 3cm, FRE(— ) AIREFRBHEEOET 2 5 cm,
K& (— ) 1EII?E§;¢H?E%TT‘J’0)|E 2.cm
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3.5 EZBHEEICEIZIERANEIaL—Yar
#ER D PDD D EE#

10, I ZFNZENOBEEIZOWT, Mt
WX 2 MEM (M) EMCYIalb—
FHAKR (MC) oA R L7z, K10, M1LIEE
THEDO LI AV F— 6 MeV. 9 MeV., 12 MeV |2

varo

DWVTRLTWADS, Mo 5L F— 3[R
Thhb, ENVRT Y THEEHRHEHT, =3 %L
W@#fj{f{:’f‘}) D 7:0

3.6 BHREDEBWMILIMEHRIILIICIOEL
W OIRGHE & 5\ IS EE ST RS & L 7:
W7 7 v b A AR BT BT v v A
% BEAMDP code |2 & » TRl L7z, K12, K1312
SEEN TN A5 R LTz, 12X ) T4
VE =D 5 EEF T AT TV A
@ﬁAﬁWMLTwé F 7o, KI3E Y MIRLEEAT I

Fia 2 R L 723 FETOTINI Y AT
%@~ﬁ£~ﬁ&t\@%®$wl$w$—iﬁl

INWF—INT TP LTS, T2, BFIIXHTA
KTFOT NI AOEE LB T b,
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STEBROLEER

(@) 6 MeV, (b) 9 MeV, (c) 12 MeV Z7RL T\ 3,
FEOEIRIBHBTRAESNAZPDD, [JFIEMC ¥ a2l —
alIiIld o TEIEEN/-PDD 27RL T3,
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_____ DR

K11 QAIRBEMEHAGEEMBE L -BE0RAEEE I 2L -7
VETERBROLER

(a) 6 MeV, (b) 9 MeV, (c) 12 MeV Z/RL T\ 3,
FEDERIEIEHBE AT I NZPDD, [JEIEMC 2 2L —
a3l IlE-TEIEENAZPDD 2R L TW5,
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AMEHETINI > X DT
K (—)2INICR FEa(—)EFINICI, FE(
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PHIANF—DOFEBHERIT, £20L)12%-
720 MAREEAT FRGT 1 2 0HH O BRI T R
ANF—FELETNI L AEN D% o Tz,
RK2D LI IZETOTPHI AN F— 138 F O GH
B L TSN IREE TR AL F =235 <
%o T\Wd, HIZHFOFHIANF 1K 2o
TWwa,

4. EER

MRS BRGSO B & e L <, IR
(ZHSFEF DR E AV S < W51 FERL TP
DiLoTBELT ., TR ERMED L ) 2 RE %
2 FEOMH R TIE, HEEIER RSN S 2
VR EINTZ, M4, K5 DFRRPSEDN5E L
NS, WEORSE 2 T 56, RTS8
BN Ko THNG I/ S 2 IBETEF 2R L 2 0 1
(X, BT PDD 8 13 AT UL B A <o)
WCHEETH B Z Enbholze L L. ATFIRIE
BHER ORI A TH D . HEEHIZ & T
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M13 AIRBABAEEFBELAHZBED T 7> FAARKAICS

FAMEHETILI D 29
KB(—)2EITNIVX FEB(—)EBEFINILI HFEB(—):
RFIILILRERLTWVS,

WAEFFICIZEE DS VEETH % EDGE detector D il
EMESMEOMR MR E L TRE I &l
MR AR SR TR SN TB Y . PEAE5
NG 2 BAFMROMT A )V F — 5RO B H3 A L
T2 llilskbeEZOND, T2 M6DLHIZ3
em LT O &9 IFFIT/N S CIREEFIZB W TOF
TR B BERG 12 X 5 PDD Ol Tl FFIcfk
AV F —BFHRNZ D THIT5 AL IE Py 0 5o 2
b AHZ 2L, o/ MEHEROR R L L
LTELRDERE ST FFICHRFTFORE E83
em LU O & 9 Z/NBEHEF Tl 2 0@ PU =
DV TH Do /NREHE Cl3 P8 A 2RO 3
HHTHLH, BIHROIAINT—, BE, HEE
HEICEERZTR T W OMEIZIZEESLET
5o

M7, M8LY, BFOZANF—EL % 5IT
ERIFRVHIANT 7 T b 2T, T AN F—
WL %5 Z EIZE VAT OBEIRESKE %
HIZERIREDREL 2B EDFERNTH D, LT,
HE O RGTE & MRS RS E LI L Tw s,
7272, AR SR B R O 35 6 (30 H O B 2 81
% BEAHD PDD & I L CRERAKEITER 2D .
Fall off SOMEFL b R 212 > T b, ZILIZH
LC. BEAMDP PSD f##frvV 7 k7 = 7 T7 VL~
AR LR, P AV F—3F2D L H 12
R BNz T AV F — 1L OB &
FARAEHOZET, WTNOAHIZ AV F—I2BWn

BRI ORE L2 T H 2 R TFHEINS 2D THIMeVUNTH Y, BETFOKE SHEALT

xR2 BHEHEEEDEWILS, 772 FARAICHIIZFHIZLE— (BIlE MeV)

ROz FA-5— B | 0 | 12 |

R s el i | {ites & i L iilj ¥ b

[#7 e 2 3.69 | 2T7L| 4.41 | 4.8 )| E23 5. 30

i P .Y | 105 .61 | L45 . 200 ] G2

(MFTA-xiR 6.64 | 529 8.17 | 7.84 | 11L.05 | 10.76 |
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G o 4.44 B H 5. 07 5. 40 b 52 5. 61
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Antioxidative Effects of Pyrroloquinoline Quinone

Tomoyuki MISHIMA "’ , Yasuka ISA* >, Masahiko NAKANO®’ , Hiroaki IDO' ) , Yusuke MIYAGAWA' )
Hidemi TANAKA'’, Mayu TSUJIIMURA "', Eri HIRANO"’, Haruhito TSUGE"’

' School of Health Science, Gifu University of Medical Science
2 Faculty of Home Economics, Gifu Women's University
*)Mitsubishi Gas Chemical Co. Inc.

Y Gifu University

= =]

vYonoF 1)/ v (pyrroloquinoline quinone; PQQ) 3MAMd 7 v a— 257 Fua s — B4 EOMHEOHK
TTHY, FERE BWEREF BTV OPOEIERPRE SN TV, PQQ k4 ZERTIZEENTE
0, SHICIRETIZEELMENE LTHRENLILIIZERoTETVLIEDNL, ZOEHIZOWTE L% L0
REET Do RIFFETIEW O DFETPQQ DHEALEE % 5Fi L 72 Z O #5 %, PQQ 2 1&1, 1-diphenyl-2
picrylhydrazyl (DPPH) 7 ¥ 7 VIlFREEILRED 5119, SOD FRIEVEIZIEEKAFIIICFRD Sz, & 512 NaClo [ZHE S
72 Caco2 D AFFFIL PQQIRIIIC L W L& L, NaCIO {HEREN ZRO S L7z —, PQQ BT Caco2% WLEE L 72354,
R CIIAETFRICEER RIS R o120, BERECIREFENKT Lz, UEOKELS PQQIZ 0, BL D
NaClO {HZ12 X 2B LEE 2 7R T4, HiRETIZI T Ot 3L 72 M & B REMEAVRIR S 7z,

Key words: pyrroloquinoline quinone, antioxidative effect, CacoZ2, DPPH, SOD, NaClO

Abstract

Pyrroloquinoline quinone (PQQ) is a bacterial enzymatic cofactor, which had been reported for physiological functions in
animals. Because PQQ was detected in several foods and has been sold as a functional-food material, further investigation for
physiological effects in mammals was needed. In this study, the antioxidative effect of PQQ was examined by several methods.
PQQ showed no 1,1-diphenyl-2 picrylhydrazyl (DPPH) radical scavenging activity. On the other hand, PQQ showed SOD-like
activity. The survival rate of CacoZ cells exposed by NaClO was increased by PQQ addition. Although the survival rate of CacoZ
cells was not affected by low concentration of PQQ exposure, it was decreased by high concentration of PQQ exposure. In

conclusion, it was suggested that PQQ showed antioxidative effect, O, and NaClO quenching.
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5w

Yoo /1) v 7 ¥ (pyrroloquinoline quinone;
PQQ) IMAEM N ERET L7V I — VIHKEEED
LTV a— APBKFEREOMEERE L THRASN
rALETH B (Fig 1). Fe5HE, MFLEWIcB
FHES I OMBEESRE SN TEZR Y, 2
MUZDOWTIRHAE T TR LRI T TV 2V,
ZD— ) THRATIZ PQQ D FEEMAEM TIE % <,
PEREMEICIEE 2S£ E > TE T D, 4FI2 PQQ 25
{LETCISICH G35 2 & S PELIEH 2 i &
L72HENE L ENRTW D, Bl 2 ISIRE BRI
BilkY, a -3 X2 L4 v OBEIREY, =5 ) —
VR IIEALR SRS & BT E D & OB#E® 7 7 & C
Hbo TIHVo72PQQ DIEMIZIE, 4, 5-fLD o- F
J VEMLOMRILETTRED G- L TWw b EER bR
%o PQQASE Y I Y CRNAD(P)H R E0HET
% ZVTHD A9 A PQQH I CoQ % RILT 5 2 &
MWTELY, BEGFLST ST ETHO,X 0,
EEET A, LML LTIVE) M TFR#EY %
B ZBERNFET D L LT 0BTZENE &
A,
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PQQH:

Fig. 1 PQQ Mk

&I TIE PQQ DIEH & L CHE T IC BT %
I Iy RY T O, cytochrome c oxidase 1D
Bz EamEsnTwst Y FUMoRKc D
W7 TIX PQQ %% 5 L72F v kTl k1) 271
) FOFPEAPEO LNz eHmELTBY,
PQQD I I ¥ F) 7B 2 EZLRH~DOB G
PIEHENTWAD, I Fa v ) 7 TIRRANTIRE
9 0, DAERIZEREL CTlA D7) —F I IVER
PRI D70, BENZPQQASI hI Yy FY 7T
N LT R AR R T o Th UL, TS o
%M (ROS) THEIZBWTOHLES L TWwD L HEH
Ehb,
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AWFFETIEEO P OREZIZ LY PQQ DILHE(L
EHIZOWTHRAEZ ER HIE L7z,

AEEHE

A

PQQ-2Na =27 2Lt L ) it 5- s 7z
bOEMH L7z PBS (1) (pH74), L- 7 Ak
f%, NaClO, 1, 1-diphenyl-2 picrylhydrazyl (DPPH),
FBS (FF1GA3E T3R5t (Osaka, Japan) X0,
SOD F v MIRSHEEM AL ZEHT (Kumamoto,
Japan) X0, Mf@EGEEZE WST- 13 IZ 0> 2 47 A
T ) AT 4 v 7 A (Tokyo, Japan), ZDOHIEIX
Fh T4 7 A7 & (Kyoto, Japan) XK DAL
720

&
1; PQQ ® DPPH 5 ¥ /1 JL#$RAE

EWE DT Y VAR REIL DPPH 12 CTHIE L
72, PQQ, AN Ty, TAINE L,
250, 12,5, 25, 50, 100, 200 umol/l & %% X 9 12
PBS I TAM L 720 KiREDES00 ul 2, =¥
/ =)V 0.2 mg/ml (27 %L L 72 DPPH #&##500 ul %
BAL, 305 MERICHIE L7ze £ D%, 517 nm (2
BULWEEXHEL, 3> hu—) (PBSDA)
wHEHEL L, AGETHIN L2,

2; PQQ @ SOD #%i&MRIE

SOD FRIEMEHEIE X F v P EHWTITo 72, PQQ,
WYy, TAIIVE VERIE, RS0, 0.16,
0.8, 4, 20, 100, 500, 2500 4 molll & 7 % & 9 |2
PBS IZTAMRL 720 FIREED 20 ul 12, WST
& ¥ F U & & working solution 200 u1 8 LY
FHoFoAFTY—EHEW20 ul 2R TRE
L, 20550, 37CIZTA v Fax—=F L7z, DA,
450 nm 2 BT HHMEEZMEL, 3> ba—)b
(PBS DA) mHEiEL LC, HAPETHIEL,

3; NaClO =7 T COMERZ I3t d % PQQ DIR:EIEA
3-1 At R 2
FEERIZ1X Caco2% W72, M ZI6RFIE~ A
a7 L — MIIERE (1 x10" cells/well) L, 20H [
DHIREEZIT o720 HHIIE DMEM (1% _=31)
Ve AMNLT YA LY, 10%FEBS) E V72,



SRR - PHERT - AR - HEE - BN

- IR FETE - EATRRE - CPEPREE - MRS A
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3-2 NaClO (2 X 2 MifusE O #F3E & PQQ 12 & % 7
VR oMt

00 M ORIEEEXIT- 2%, KHbZKREL, PBS
200 2 THREL72e T TP ALFEHE0% 12
72 % NaClO j % % #il~_ 72, NaCl0 130, 0.2, 0.4, 0.6,
0.8, 1.0mmol/l ¥ 7% % X 912 PBS IZCTAML 726
U D NaClO 200 ul A2 Z, 0.5 h, 37T
I2TA Y F 2= b L7 F72PQQ ITHIEEMNO,
0.005, 0.01, 0.02, 0.039, 0.078, 0.156, 0.313, 0.625,
1.25, 25 mmol/l 1272 % & 9 IZ PBS IZTAML 72,
FIRE O PQQ 200 ul ZAMAZICINZ, REL & FARIC
AU Fa_=FL7, &5 NaClO OFGEEEH0.3
mmol/l £ 75 X 912, 0.6 mmol/l NaClO 100 u1 B &
OHREDS LR L CIREEIC 2 5 X 9 IZHREE L 7245
WO PQQ EHI00 wl Z ANz, EFD& Ffk
A Fax—1F L7,

3-3 Mg AAE RO R

M O A A 20 WST-138E % W TR L 72,
ThbbA ryrFaxX— efTo/z8y 2V L0
B2 L, PBS200 ul 2 CTHE L7 Z D1k,
DMEM 90 w1 & WST-130#:10 w1 % il 2, 2 [,
TCICTA yFax—FL7e A rFax—1,
450 nm (2 CTHEEEZBIE L, I~ hE—)L (PBS D
A) wAkE L L CHilao BB L2,

frEatanzg

FERILTFIME (B2 WIEFIE £ FiEFEE) TR
L, =7 2 )Vinal2010 (Rt By — ¢
A, Tokyo, Japan) % V> T Tukey-Kramer ® % 5 [t
BHOEIZ & o TERER 5 % I THEMEZHE L 72,

f& R

Fig. 2 \2 %3 D DPPH 7 ¥ 1 WAL HE O I 72 #
BERLIe TAINVE VEETIRIEENEL 25
WZHEV, BOLED A L7ze —F, PQQ BL UV
ST DV TUIARERRRE TIE, WEEORHAX
RO LN o Tz,
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Fig. 2 #FW'HEIZ & 2 DPPH 7 ¥ 71 VAl RE
PQQ (), NI vy (ALY, TAINVEVE (O)Id#kiE
FES 0, 12.5, 25, 50, 100, 200 umol/l & 72 5 & H IZ&H R L 72,
FUEFE DOV & DPPH Bl 2 /A L, FIRICHE L2, %
JEERME Lo RIFay bo—LadkiEr LT, HoR
THRM L7z, FEBRIZ 6 TV, PHEEZRL 7,

€ 60
0
|
& <
= !
éf - .\ﬂ.
PQQ (umol/1y

Fig.3 &MWHEIZ L2 0, %k

PQQ (), BNy (A, TAINVEVEE(O) Lk
FE4%0, 0,16, 0.8, 4, 20, 100, 500, 2500 g mol/l & % 5 & 3 178
L 720 KU DVEWIC working solution 38 & V¥4 > F > 4
Y —EBEREIMZTRAGL, 37CIZTA vy Fax— L7z
%, WOLEZME L 72e Ry bu—VEIEEE LT,
B THEM L7z F25uL 6 TV, PEEZR L7

Fig. 3 12433 D SOD FRIG I DMTEARE R & 7R L 726
NI TERERIREIZBWT, WEEOZAL
VRO LN rolze —F, TAINVE VBBV
PQQ T, & HIZBEMKAFIICIILES ML 0,
HEREDRRD Bz,

Fig. 4 |2 %2 NaClO |2 £ % Caco2® HEFZFRD
ZAbZ R U720 NaClOREENE K %= 51221,
Caco2DAEARIIMET L7ze gD GFEHNL0% &
7R3 NaClO £ 130.283 mmol/l TH » 72728, LIF
D EERIZ v % NaClo 7 £ 120.3 mmol/l & L 72,
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Fig. 5 (ML 126 LT PQQ DA % EH SR 72354
&, 0.3 mmol/1 NaClO & & D PQQ % [FIFEIZAEH
SR EDEFROELE IR L2 PQQ DA%
TER 88723054, RiBEE £ T (~0.15 mmol/l) &l
HL D AAFZIZZEAIZERD SN VDS, EIRERNT
(1.5~ 2.5 mmol/l) TITMNLAELFZRDA BT L7z,
—77, NaClO & PQQ /M & & 7:8;412130.3~ 1.25
mmol/l PQQ i & TILMIE A AF 3 AT1.2~75.2% F T
5L, NaClo @& (PQQ 0 mmol/l) ZVshNL 7235
HLHBLCEREICEMAR Lz, L L, RFEK
ZBWTh o & D ERETH 525 mmol/l TlEALF
H60.1% & o7z,

EE

HEARTIEHENIZROS, 7Y =TT h VoA
AN, INDHEEC T AL B T EBREAAR12
BEXL525 LT, #RWIIPA, 77— 4k
BIIREELAE, 7Y NA <=7 EDOB & R 2 &
SIL, HLVIEEIICORD L, T THERT
(2B 22 ROS, 7V —F VHIVENE - T 57
D2, SOD, ¥ F—¥, XNIFFIF5F—E¥RED
W ODDOBEERE, TV T, RE, 7TV T 3
¥ 7 EOEMRBT K BRI LA X B B E

AR AETFEE (%)

0 T T
0 02 04 06 08 1
NaClO (mmal/1)
Fig.4 NaClO 2 £ % Caco2/EfFFEDZAL
NaClO £ 0, 0.2, 0.4, 0.6, 0.8, 1 mmol/l |ZA R L 720 AL 72
NaClO % Caco2ffifig iz z, 37CIZTA ¥ Fa -1 L7z
RIEE BV HMILIZIE DMEM & WST-13 3 2 iz, 37T I
TA v Fan— b L7tk WOLELZEL . MlgofEfrs
oy ho— Vv rEL L THSRTHEE L, HRIETEH
+ MRS CTR L7 (n=8)
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HAfib o Twbd, SHICEMTOPERLEER
THHEZIYC EF¥IVE, f-STUFVIilLo
T7) =V ENL, BERF ORI
WEE L Tdkkc ZWEBH Y, 714 MrIhvi
BHENDLE) 72/ = Ve abilaEiicd
SRWPLBILTER A S 5 L b, LALEHS, it
BRALWEOMEICEL Y, HEH D WIEHIETE 3
ROS, 7V —F VW NEIENDE DD, FZT, iF
HEEERDSE AT A ERALICKT L Cl) 72 o 335 5.9
LUVENHHEEZ LN T D,

KIFFETIE, PQQ DT ¥ 1 ViR Dl E & 7L
& LC, DPPH #% fiva7z, DPPH I ZAERICIZAEFE
LBRWI VA NVHETH L, — I &P
ReZ S 2k CHWSENRTWA, £72S0D
EHIFEAALC O, DD LBERTH 525, §F
W23 bay R 7Ty YA &L ) 0,7 A8
% L, I HO,R - OH SE LB 2 &5,
SOD I X 2= B HENLETH b, KTEES
FALEWTH 0, ZHET % SOD FRIEMEZ IR T
DN D LN, FAROWEZ RO ZHERT
52 LT, AMOFOBEMEELRT I LN TE S,
—HT, BENTIH Rk~ 707 7 — TR EDH
MERIC BT B BEVEHIZIZ HCIO O X SEETH

140 -

-¢=PQQ
120
—C—PQQ+NaClO
100

HREAETFE (%)
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—
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Fig.5 PQQ ® NaClO fF7E T COMBBAETFIII MIT T 5
PQQ & #%3 FE %0, 0.005, 0.01, 0.02, 0.039, 0.078, 0.156, 0.313,
0.625, 1.25, 2.50 mmol/l 1272 5 X ) 12 L 720 BIEFED PQQ
DI (O) B B VIZ KL D PQQ & 0.3 mmol/l NaClO (O)
% Caco2fMPu iz, 37CIZTA v FaxX— |+ L7z, A%
v 72489121 DMEM & WST-13t3#% iz, 37CI2CTA >~
FanN— L7z BOLELHE Lz, Mooy
ho— v x sl L TSR CTHEB L, BRI = g
W72 TR L7z (0=8) A HEEITZFEICE VT PQQ A0
mmol/l DEEDfE & LKL T, 7 A5 1) A7 (¥ p<0.05) 12T
R~L726
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B0 LA L7252 OVERIE ORI SAE % 5-
ZATCLE) ZEhn, BYBHEEILELE LD, K
fiff2 TIL HCIO & [[ARD ) & % 7R 9 NaClo % v,
PQQ DR EMML DIRFERN R A<D Z L & LTz,
NaClO O{HZEREZ M T 5 HEIIEL S Tw i
WS, NaClO 12 X 5 % > 787 B oI5t 2 30
% R BHIN S OF Y 23d Y, ARFJETIdHR
Sxfifald22eT, MBEELIHTEZZ0H
MIZOVWTHRL Z & L L,

WERIRL72E D1, 7 ATV E VBRIE DPPH 5
AN ENERHIR L 2D, AN T B LT
PQQ TIIHAED RO LN H o720 0, HEREIS
DWTHINV/ ¥ TIEIRENT, PQQ TIE7 A )
YR EFEEOHEERIR SN, F 72 NaClo
|2 H TR S N7 A O A A7 3R1E PQQ DI TIHIE L
720 S HIZEIEE D PQQ D & % I L 72341 2H
RO AAFZD5 W L - BHIZBAED & 2 AR TH
%75, PQQ DIFEH#EMALEITCENMN (pH 7.0) 1 +70 mV
THOY, BESTEEPERST 52 &£ THO0,% 0,
TERAERTAZENS, PQQAT ORI E UL E
L CTIEH L7-WTREMEA S 5o — T PQQHIE 7 IV 71
VST R Y e B RDAT DHE121E, BT
25 LETL, ASIEF 2 JEICEILs Y 72
B, KL o THRILRTTIC L 2 BBV R L L%
b5,

PEDZ EH5 PQQIZT ¥ VHREEIZ DWW T
1L ALTRE RS, SOD KRG L NaClo 1HZ:HE
RS ZEDHLNE R ST TOFEBRTHRENS
A%, ROSFE - 7)) —F T A VHELZ X o THHEPIERL
WEOVERDR R B, T2 EH N 2o nT
IHIN S OHEIZH & 5@, DPPH X° 0, ICK3 5
PUBRALAE 1258 < 7228, —5C NaClo (233 % 7H
LR MO TR E LV b5 TH B, PQQ IZ
DVTINGDENTFEIIAT o 7202813 0\ 720,
L% E B2 PQQ O Pt LE X M 5 9 2 T,
H,0,%° - OH &\ o 72ARNIZ BT E 2 ROS -
7)) =Y ANV 2AEH 2 A OBRILIE &
W 50D H %,

PQQ IZEM A MR RO 72 L D% { DA H
CEINTVEEHEENTHEY ™Y, KL ZHHF
BIZPQQ 2L TWAH I &b FDEEL T
TWhbEEZLNDL, HEENIZBITS PQQ B
1~ 6 ng/g FIE (b MR cMiEshTesyY, @
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Abstract

With the continued aging of Japanese society, nursing personnel is in strong demand while there is a high turnover rate of
nurses. Their departure from work, in most cases, is caused by personal reasons such as pregnancy, childbirth, as well as factors
in their working environment such as long and irregular working hours. Reported among others are serious problems with human
relationships at the workplace. For nurses to continue their careers, it is necessary to construct stable relationships at the
workplace, as well as training. In this study, a comparative questionnaire survey was conducted on nursing students' awareness of
interdependence as defined by the Roy Adaptation Model (RAM). Roy advocates four adaptive modes in RAM: physiological,
self-concept, role function and interdependence. This study dealt with interdependence, examining nine major concepts of
interdependence with a 56-item questionnaire on a five-point Likert scale. A total of 368 nursing students from year one to four at
a four-year paramedical college were surveyed in September and October in 2014. The response was scored, and analyzed
statistically to obtain the mean with standard deviation. Correlation and a cluster analysis were also conducted on the data. The
comparison of the means among the four years showed that Interdependence was the highest in all years. The lowest score was
for Affectional Adequacy, from year one to three, while Significant Others was the lowest among the fourth year students. In
general, their awareness of Interdependence lowers as the grade goes up. There was a cross-over phenomenon between the length
of nursing education and the awareness of Interdependence. The score for Alienation (reverse scoring), increased in the fourth
year, which implies the forming of relationships over the years. The correlation of the nine concepts of the Interdependence mode
was analyzed. In all four years, strong correlations were found between Interdependence and Receptive Behavior, Contributory
Behavior and Affectional Adequacy. Significant Others and Support System, as well as Contributory Behavior and Affectional
Adequacy were also found to exhibit strong correlations. A Cluster analysis showed that Contributory Behavior was extracted as
an independent factor in first year students, followed by a unification with Affectional Adequacy, Developmental Adequacy and
Contributory Behavior in higher grades. The isolated cluster of Relational Integrity and Alienation found in one to third year, is
integrated into other concepts in the fourth year. The different scores among the school years imply that students mature over the
years as human beings and are successfully adapted in terms of Interdependence. The result of the cluster analysis may be
reflected by change in awareness which occurred during the course of nursing education as well as studying liberal arts and other
general subjects for nurses. Introducing the concept of Interdependence to nursing education should lead to career stability in

nursing professionals by considering the grade and individual growth or development over the years.

I. MEsA EEAL
O A TAEZLd A58 &3k 2 SHEAER O
MDA 65 2 2 54 H, EREEDE BIRICH B0 NTAFAY (20084F, AR — W ER))
KT L5—0, BFEMOBENS ONPHIKT HOMA (20084, HOMA -4£8 74774

Hoo BHEGEE (20114) V), HAE#ERS (2006 T4, xEIRRE MEKFO4OOMREHET S
) OREDCLNTHROE DN E LT, 4 Ay, B AERHEETH V) FHiEIL 4 D OISk
o - i, B EEACETZER, AHHITE RCHBHIES LI ETHE] VY RN Tw

R ] DB B EHE 22 & ORI BRI O RN & 2817 Tw bo 4 DDMIGHRAD 1 O T» HHEMKAFHA %
bo EHINEHE LTURGEREOERNOH T, L ANHBERESER, HEMREHRX 2L T b ERE
A, [, R, BE, ST RHREFDY S AR e (M1, %:E BHO=—XAZFOEAL %
RO RELEEEZHOTVWEIETHLD, INH R LOMRT HIEL T, EEMERLYR— PR
ZUETAHOIIIAME LT, IZREAL LT T L EFGATEY, ZETEE &) R O HEMRE
ZOBREEFTEL LR HAEMAREBIPLETH S o THMUTENBADOSEE L FAMeE L, F6iE

42



FRAZEAL - B HEA - R ERE - INH/MET - HI—H - IBERT
F AR O EARAF RS B 2 T

] PEMGARER vs TRIH \
1Tt
‘ RAKROBR. BREROER ‘

ft

REXRR=—F - BFLR=—F

BA

i; 5458 - BEEH

’ EEhE ‘ ’ Hf— kS RTL ‘
1 8O EARLE R 2

AN O AR 0BG 28 FIHSCt : > 25— - 7
YA% - uf, EFRMANET - oA @0 EEE TV PSS
[RERBE2010) & B ISR

TR I NG & & B2, iE & DEIELILIE
WE NI AICE S, WD) FL Vi ng
BNZELD,) OEMOMS L& E2 o0+ 5 2

LWL, BRO—ImROND LD TIE VL E
A5

FHELBHHE BV, v Tk THEIC
THROOWED—2L LTHELRN (Ax) D
HHEMRGHROREDEE L ER 5,

T4 1219834 A H19984E 1221 T, 1 A L F i
EFNY B LA ENR RO T LA A Y b
V=V ERVER LIFR & e T X728 2, MEARTERE
KRICBWCHEME MR & L 7219944 (204ERT) O
ALY W g, B THERSE] 7203 T5
HATE] A5, HEMIE THEARS] [EETL] 2
EEE S, [ZRITE] AR I IRE & R L
DARHNTZ,

04 3200841258 2 WY 2L, B oTR%
ERL, (B, T8ERL], THRIEE] o
BN IMb o722 b e B F A MK IBIE L
T B TEHE % %\ T A B #EEE O AR
OEEMEHS NI LW EEZL T, 22T, EFA
DREFRMA,  HHR R A & s L 2R E o
ERIRAEY Tk, MEREE 2K TS 9E
a0 B, 3FFHNIIE L THEKRFE R D &
Mol hs, FiEFRHE, AR OSSRy = —
A THhAH [MRRRE] &, MHEKFEOAEIIRGE
Lz [BAL] GERLE) (2B W Tlo 2 528
LB AR b NEHBS AP o 2, 7
T AY =g TlE [FH5ATE] 297 L Twiz, 20

43

FEHNCEMEZ R L7 [F5478)] 135 & %,
Uil IREEZ R L7 [2BATE ] 3 9M&D ) b6
*HOEEMSOF THEETH Y, HHELHEHE
THEEIH LT, [H57E] O”TREHERA
HEFHEGEEROCN 2R SELE - DK
A EMRARAOBEHROMEIFE D 123N
T2o EHIZHAETLIZED LD BB RS NDL D
EREZM), HEIEITILRERN DL LEEZ
HIZE o7,

Z ORI IR EFAEOMERTHRRICBIT S
BINZER L, i AN (AN4) ST 2 HEAKLE
W2 EHBOMS LHELHONIITAZEEH
e 2, ZBE#REG [BHICELEZLE] (T
L >1934)% 2 HEKL TV 5,

I. M%EHE

FEE, ERRA, BERARAEEIC L 5. BRK
F, oA BEISHEEEFTLVY YD 2 BFICHIREM T
TERLL 720

WRDORFIE, G RFHHEFFFA368% (L
#96.9%) THbo

FERGIHAT e OCEFER L, KFEOH=E, PH2sE
9HTHNPSI0HKRTH %,

BRI, (1) AREOEM (R, S48, 4R,
TR, HORZRTE 2 A%, (2) BEMEEE, ¥
AF— A AL - a A& BHEKEFRROEE
WMar2ZIC L0 [HHEKF] 6HE, @ [BR
wial 4HE, @ [EEME | 6 3HH, @ (B
43H, ® [¥FE—r 2724 63HH, ® [Z&
78] 6 HH, @ [HF5178)] 9IHH, ® [F&EFE]
7TIHEH, © [EEHE] SIHH, FH56HH 2 5K
ENTVD, HEE [&Z2) /), 229 ),
ELELERFERRW, R Bbirwv, &%)
Bbiw] o5 EEFETH S,

A L — R\ TI %455 7DD BN D/
&, BURIE TE#RE L COfTEINCDOWT 1 ~62
DEMAEH Y T3, TNSDRIMBIZDOWT [FEFIC
ZIRI] o508 TE [RZ) Bbiv]
ZHIR2FFAL LV XIHICEMICBEZLES
Wl kR L7,

HBHEOERBCTHE T ROZHBIZOWTE, &
ELERNL 720 BHERE (7 0Ny 7 a) 130.955
THbo HHIEHMETY 7 b SPSS18.0% v T B[



I R R 9

ExHR L, €O VE & REERE, MR,
7 I AY =4 (Ward i) 12X DH#ED, HEEZ
tAGE, P REIC K D D7z,

TR VY IC X A A ERDB L OFHMIE, DT

DY TH b,

(1) BERL  BAOBERKEIEDIERY = —
FicfEr2o00 7020 ) b0 12, HEM
TR I 22— aryEBLU TSN
5%, Miiosgs FLUMEX S 2720 %27
NTHZe~D=—F, UTEBFEEWVI,

(2) BfR#mE  HEKRGERROEARY=— F
ThY, BMRICBIT2EEEYIET. UTMHKE
LV,

(3) FHR—F AT L BIELEEOTE & E
g 5720122 DAY % b O A, £,
Mo UTHR—-—TFEwvH,

(4) BEEME oL IRELERTIEE
WA GENDE N4 UTEEEV),

(5) MHEMKS  BHLEAROCDVD=Z—FER
JEEH5 2 LI ko THRNHA OER % B
TAN4OFFELZER EAOYE). DTHE
v,

(6) BFL: HO LB HF ZBES T 5 &

F o3RG, CORIEIE, EERME
POEFORME L L TOMEIESN RV E
JWZEL S, DTBALE VI,

(7) ZZEOFRE - RN EORERN=— NI
2o 70t AnH) bLo—>, FEO ST
Y A%l U CER S N BRO T TOFE LK
o UITEEE VI,

(8) =FATH) : EEMED LI K- PR
T AL OEETHEZZIT AN, WY AN, b
B \WERIL (L) 32178, DFZHE V),

(9) FH5ATH  EELRMED LV IEHR— 1+
AT LK LCEEE G 25, &5VITHET
BATEY, [FF5-ATEICIE, 20 A055 7% A
(N%) 2BETH2OICTE2ELOXNDLITH
WEENL, TNHOITEICEENLbDLEL
T, RN v, 7T, ThbbEFOMEE
LN OIS, NEOREEZ: &2\ T
DA, RETHEH] UTEHEGEVI,

V) IRTE,

44

2015

m. f&IERVECR

AT AR A L AT H R AR
FCHT o720 WEBMSTIROEH, 75 4 /5 —
RET, EAAEE S LR O RO, RO E
SIOTE ) FRIEEHES 2002 & & B L7

V. BEROKIE - Fx

1. MREOEM (FR1)

1) MR (&1 X2-1)

AR TIL84.5%, FFIFEDHI80% 2> 590%
2 HOTWD, AINOFAED HEICTED S 0,

2) EIEERE (K1 1X2-2)
HEMBED—FL <L < 3ERPHT0%, 1, 2,
4AERIZ60% BIECTH Do TIEIL 34 KA26.1% T
HAHN, 1, 2, MERIT0% HiETH 5, FAE,
SHERD54% THHH, 1, 2, 44Kk, 10% H
BELEDL, MNOFELHFEICHENTELN S
, FRIZFERLYZ v, EBY L oW B
LTWwbtEEZ 5,

3) EALIETHEBEIMKTEL A (KL H2-3)
WENOSAED 1TAAS [ T80% itk 217
A TREEL CT24EkAB34% T 1, 3, 44FEKH60%
A 570%HI%, 3 A2 HEBHliER T, 2 42 K45519.3% T,
1, 4 4FIX25% Rif, 34RIE33.7% T, 4 hnid [X
H TL0% 5 520% THh b, 5hidB T2 46
%] T 6T 7N, MR, [R¥HE,
(ot g—1 Efide TERD D i [HH ]
WD, SIERFE TIE, FEPLDL L L HITH
W% k%,

2 OEEMEOBREER (K2, H3)

O A 2B 5 EEMEOBIS O % IR M
W27-012, BEHREZNZIUICOVTHEMER %
TERRL72A%, T OEMOMS 2 TR LESE 2R
A Do

1) 9EEMSICBITS, &, FENERED
AR &R AR X B

IEEM SR, KFFOFROMS, FHMH
DB A TS o KIS 70 TR & 53
MED 4 FRDO N OWT, ZBIbaHs 2 &3
BFLEZRHLILEBDNLIOTHNS,

(1) &1k, BFEICBIT DA E



FRAEEVL - HpEFEAA - LR EE - ILHE/ANVE T - FH—8 - BERF
Fil AR FEOMHEAAFRER I BT 5 Bk
R ZFEIRNREDEN
X 2HRE
A B 513684 14£934 24F88% 3924 44954 145 26F 34 45
151 B 57(15.5%)| 13(14.0%) |  18(205)  17(18.5) 9(95)| B<x ERES B<k ERES
it 311(845)] 80(86.0)|  70(79.5)|  75(81.5)|  86(90.5)[|  kwkk ook sokokok ook
EESED 228(62.0) 59(634)|  51(58.0)|  63(68.5)| 55(57.9) B®>FE (BB TE (BB TFE (BB TFE
HERE | TR 10929.6) |  26(280)]  2730.7]  24(26.1)]  32(33.7)f e Hohok sobiok ok
AR 31( 84) 8(86)  10(11.4) 5(5.4) 8(84)|| TE>HER|FTE> AR TE>PATTE>L4AR
ZDih, |EEA — - - - ok sokok ok Kokokok
9N 30382.3)]  77(828)[  76(86.4)]  70(76.1)]  80(84.2)|
RE 50(160)]  18(19.4)|  11G125)] 15(163)[  15(15.8)|
25 228(62.0)] 6367.7)[  47534)|  60(65.2)]  58(61.0|[  1>2x
EARTETH| B 94(25.5)]  24(25.8)[  17(19.3)[  31(33.7)|  22(23.2) 2<3x
REITHHE | 32( 8.7) 5( 5.4) 5(5.7) 13(14.1) 9( 9.5) 1<3% 2<3x
TEHA |EZE 30( 8.2) 9( 9.7 7( 8.0) 9(9.8) 5( 5.3)
hyvt5- 6( 1.6) 4 4.3) - 2(2.2) -
REEHB 2(0.5) - 1(1.1) 1(1.1) -
Tl {ABER 17(_4.6) 4 4.3) 4(45) 6( 6.5) 3(3.2)
Z D 33( 9.0) 2( 2.2) 8(9.1) 8(8.7) 15(15.8)[| 1<2%,  1<3* 2<4% 1< 4ok
X2FE  *p<0.05 **p<0.02 ***<0.01 ****p,0.001
Sy ) Wy - Pl S | N ;-LE
; M2-1. FAEBIERIRA o wezrune 22 EERILILIIR
00 e 0 T R g
90 Fh<dgrrrs Bt LS s ' E;zjﬁﬁ*** RETE BE>TE™
80 F<howees 7 60 RS2 F >
70 50
60
50 B 40 LREE Sk
40 LG
30 5 RS
20 20
10
o I 10 I
ESXiN 0
Am:
22 H5E *p<0.05 ¥¥p<0.02 ¥*¥#<0.01 ****p 0.001
2 BE *Fp<0.02  **¥p<0.01 ***¥p<0.001
y K2-3. L A7 Z L THREIHKTE DA
100 Vo 1AW & 4 4R TIIBISL & B 72 ML,
" T, HAR-b, e XHF EE EHEOSHME
o -e- 2 B, 4 ERDEEIR,
40 2<3* 1<g: —a— 1/F .
30 1<3* ;3* e 24 2 ) 9 E%%ﬂ}ﬁ/‘%\\c:}i bj’éiiﬁﬂ%ﬁb (% '3>
20 g L2 e :
10 ’ HE, F5 $E-F KE Z&E EE EH
0
oo e ik, (1-248), (2-3%F), (344F), (144F) 12BWT
) _ . _
v [Fhe) 2R3 &R (2-3) oA [ L7 2R
r o e §o BAME (3-44E) DA [ LA 2IRT,
R
3) OEEMEICBIILTLDLER

9 EEMAMICB VT, el s REMEOH T
BEEPHD, MSEIIBWTERENRD SN,
R, MNOFESHEI TEMEEZ AL, &K, 1
~ SEWITEEN 4 FRITEEIRIREZ R L 72,

(2) FAEM O I

LR E 2ERDILEIZBWTEE, 5, Bt
D 3BEEE 2EPAE BT . 24K E 3R T
HEEDD DM ST\ 3FERE 4 SFERTIIME,
8%, HAR— b, HEOABEST4FRIEEICK

45

(1) BFELDICHE REHEERL, SHL
RO 2R ERDL I LI Lo THRICBITS
G E BT EHRISEVI EEARLTWS, LA
L, HEZEE T 52EARN2EZMSTH 5 E1EIL
1, 2, 3FERIZBWT, EEIF4ERIIBV TR
fEAE % 7R L Bk,

(2) 9EEMZRICBITHFELHTIE, 3FK
TEAZRTOIIEET, 4FERTLERAEZRT O

BHDOATH 1) K e " L7z,



I R AL KB 95 2015
£2.9BEEW S DLEFIEIE LR
21K 15 25 RE:S 45 t B E
A JEf2 M SD [iEkr M SD |iE M SD |l M SDlEE M SO 'fﬁ"s Zfﬁ"s 32}’5 125 1225 Zf&‘is
RS 1 3.98 051 |1 413 048[1 400 052[1 397 0501 382 048] > > > Sk Skt Sk
FERL 2 3.78 0.51 |3 391 053 [4 374 052[2 383 050[3 363 045 >x < Sotokok > Stttk >
P 5478 3 3.77 0.58 [2 398 052(3 377 0.62[]4 372 066/3 363 051 Dok > > Saokk Saokkok >
PR—h 274 3.74 056 [4 388 0592 379 064[3 374 055[6 356 057 > > > > Skt Sk
RAfRAVRE & 5 3.69 040 |6 380 060[4 374 060[6 362 063[5 360 060 > > > > Sk >
ZRATHE) 6 3.65 0.58 |7 3.74 054[6 368 057[5 367 058|7 352 056 > > > > Diokk >
[E 7 3.64 0.74 |5 380 070(8 354 071[8 350 078[2 370 075 >« > < Sokk > <
ik 8 3.53 0.61 [8 361 0557 359 059(7 358 062|9 331 061 > > Sokok > Sohokok Sohok
ZIERE 9 348 049 [9 355 0489 349 048[9 348 053|8 339 044 > > > > Sk >
At 3.69 0.43 383 04| 371 044 3.66 044 356 04 > > > Sk | Dokok >
0} >9N 05 0.58 051 | 049 051
o« BONEHERIER THAB RIEABLITZIHNRET) *p<0.05 *xP<0.02 **xp<0.01#+**p<0.001
%]3.9 SRR
M3 9T E LA £3 OBEHAICHTELEME)
RE 1—2 | 2—3 | 3—4 | 1—4
fgz{ﬁk GegReE 1335 [>qreeE 95k FTEHS F & -3 3
sErE e Ak A RAE [ [ [ l
124 Bave FIES L ! 1 ! l
. - FHATE ! ! ! !
\ -~ - FR—r2TFA) | l l l
) It M o PR N T A
SH g ZHRITH) 1 ! ! l
‘N o Bsh l l 1 l
PR— P VAT A A 1 1 1 l
Gogt Iogiies goght FIEFRE | | | !
ELERET. TRIE L TRHOT
ZRATH BIREOREA .
1o g 1>3%  1>4

3. 9OEEHMITMIEEICHTI/REER

1) OEEMAZHR L TWA56EE (F4) BX
OFE PO E (4 - 1~9) 2ERL
Wi, ZREHED D, NP v 1R E KM
ED 4 HFEROIENZDOWT, ZBLEMb 2 L 3%F
EEHHLZLEEDNIDOTHNS,

BEEZOH L FMEHOFES, ER D Key word
7y AWITEE T,

(1) MHE (F4 H4-1)

124, 2-34ECTIRAEEDOD D FAHEB X7\,
AETIE, 6 (ZIFANS N2 H G OMfEE I H
RPIIBRABHNE) THEIZAFERIME, 1445
TiE, 1 (BwR ) ol - Fleeibhudz o2 n),
3 (MWD& - ZIFANDLRE), 4 (HEE - K
WKLARTMERSRw), 5 (BO&EFRT
EZ B %), 6 (ZIFANLLN, B OffifE
BUIHER IR R 5 RE) THEIZ 4 R,

(2) ZiE (4. M4-2)

1-24FECld, 1 (XY - AR By ZE - ML o),
2 (CHEH] - Ry Az - M CoEEEZ L) N X)),
3 (AW - £ TOEEANORLY - KL RE)

46

T2EDVPFREITE V. 23FE T, FEEDOH HH
HiZZz v, L2 LETOHBIZBWT LA LTWw5,
2ERMA B, B NE, RN, BEEAMO
FENIN o T EHEF O, SERITFEEN Y
F2ILICHMEIENTHDL7OTIE VI EEZ D,
34ETIE, 3 (AW - 2 ToBEML~NOKEY -
HJOKRE), 6 (FHEM - &REWHE - EELZ
IRE), 7 (REW-E - ALOFEEL ) RE)
THBIZAERDIME . 14T, 2 (FHEY -
R E AL - M LOEE LI NE), 3 (AW -
HEEANOGRD - Ao RE), 5 (FHEW - A
DR - M LOFEREEIL ) RE), 6 (FHEM - #%
BHBEV-EEEIN) RE) THEIZ 4 FRDBE,

(3) 245 (F4.[44-3)

1-24E T, 1 (REL T itz & e b~
X), 2(FTELT  GERMEECHEPITHLRE),
3(FEL LT s - KD B~RE), 5
Jo LT BRI A - HFRIC DB NE), 7 (REL T
SRR E B BRE) THEIZ2FERIE N,
2-34F, 3AETIE, HEZODLHHAIEZV 144
TIE, 1 CRIEL TR LR LR bARE), 2 (F



FRAZEAL - B HEA - R ERE - INH/MET - HI—H - IBERT
F AR O EARAF RS B 2 T

JeL T - BIRMREREICE X 2 A RE), 3(FEL
T - MR A - FERIC OB R E), 4 (R LTl
LR - FEELORDLNE), 6 (KELT-
SR E R BRE), 7TEELT - HkE
FRICE E T 5XE), 8 (RIEL TMbHLIED 72410
EEAILINRE), 9 (FEEL T HEFHETE) T4
FERDA TR

(4) ¥HR—=}

1-24F, 2-3FECIHAEZEDH HHHEIZ 5\ 3-44F
T, (WE=-PLTLNAAN - BEINLNEX)
TAEDPEEIE . 14ETIE, 1 (FR=-FPLT
CNDNEHETRE), 2(FFR-FL T NDA-
LDALERTRE), 3HR—-PLTLINDA -
FHINDRE), 4 (FR=-FLTLNBA - BET
NE), 5HA-FLTL NN - BTSN bERE)
T4 EDPEEIR N,

(5) M (4. M4-5)

1-24F, 2-34F, 3AFEIAEEDOD HHHIZ
14T, 1 (HEIRE S - B2 - BLEDSH 5)
TAEDPHEITER Y,

(6) =Z&4THE) (4, [X4-6)

1-24F, 2-3ETIIABEDODH HHBA I\, 3-44F
T, 5 A - B A) TUHEPF R, 14
FTIE, 2 (BRITFEBAICIINT~RE), 3 (FHE-
W) ANsRE), 5 (FA - Ahbs~RE) T4
EHBITR,

(7) BRAL (34, B4-7)

1-24EClE, 3 (Bild 5 2 &Ik ) T24E
PAEBEICE (FEEE), 2-3FF, 34Tk, &
EOHDHEHII RV SAETHEEEITRVAET
DHBIZBWTAERNE LA L TWD, 14T,
HEAEOHDHERIT RV,

(8) HEZMbHE (4. [M4-8)

1-24F, 2-3ETIIABEDD HHH I\, 3-44F
T, 3(BHkCcxA A R ~RE), 4(Ex%E
CAN-RHFRE) TLEPITFREITE N, 1-44F T,
1(EYEZAHrERDN-BERE), 2(LhETH
EBDNIZ LT BERE), 3(BEHTELAN - R
WETARE), 4 (RIDEEAE LN RVZTAE),
S5(EXEZEIMNANE LS RITFIUE RS R\V) T4
FRDPA IR,

(9) EHERXL (4. [X4-9)

124FClE, 2(33a=F—Ya vy - LOREI

47

KE)) T2HERPAZIM, 23ETEIHEED
HHHEB IR\, 34T, 5 (Fem e itess - LA
JAHRE) TAERPAZIME . 1-44ETIE, 2 (2
CLDOREIIKY)), 3 HEFEH
BB EC LR %w), 4 (FERA -
MOOEEZXIL) NE), 5 (AR - L2 5
NE&) TAERVAEEIE N,
2) OEEMATMEEOZ LD
(1) 1-24F, 2-3%F, 3AFEMTHMN L72#ER 5
DORNIFTE 5,
OFEDHEDIZON, HRMEE R L, SHEMT
KREREGHN 1 ~5HHBALNS HE, F5,
HAHE— b
QDD IZON, MRRMEE RTORELRE
EORTEBE RV RE ZRE
@1-24F - 3AF I FEDPEAMUEEZ R LK E L
BARTHANALN LD, 2-3F1k, LHZ
Y FEE
DI E L2 R LR E 2 E B % /R 3 IEHH
HASNDLDS, 34FEIT EFE2RT  BiE
®FESHEDICON, FATAHEE, THT2H
HAH )~ Tl v, ZEMTREREE %
R H A2, 3A4EMTIHE T2 A5
nn =
(2) 1-A4EBCTHHT L7288\ DD DRSS M
55,
OIAEIZETOMEIIBVTAENKMBEE R L
BiAL & BT S S EEEE R T,
(3) SEEMNESIZON, LAZRTEADND 5,
OFEIL, FEEEIZVP2IEICBNTETO
THREHIZBWT3EDIF) N EAER L,
@B, 3AEICBVTHEREI WD, &7
DOFMIEBIZB VT ERER L,
@EZE ZEIX, 12ETLEAELTWATMIEE
Do

Razr—varv

4 . THIE B F918 SIENL & BRI 18RS

1) FAERIE (55-1)

NERE DFEAISLL EHEN /- ERIEH # M5t 3 5 &,
LAERE 2FERBTLIIEHE, 1HFKE 3FKM T3
WH, 1EREAFRBTLEE, 2R E4FK
MICT3IHHE, 3FEKREAERBTOHED > 720 2
FERSERMEOBEHTH Do BIZHLRNANL)



I R AR 9% 2015

R4 IXEWSTHEBOBATHELARERE . ZOUHRE

S Fil n=368 | 14£=093 24 =88 34 =92 4E=95 HRE
- M | so|mM|[so| m|[so|m]|[so]|] m]|sD ‘ffigﬁ‘iiﬁﬁﬁ“ 13"5221
1. BEEAAR) ISEATENPY DDERFZTRIERLEN 450 | 063 | 4.69( 0.47 | 4.57(0.60 | 4.46] 0.72 | 4.28|0.65 > > Dl P D
2. BB ANR) DEOELVRYDLEEATREFANSRETHD 406 | 074 | 4.18[ 0.77 | 3.97(10.79 | 3.97[ 0.79 | 4.04|0.64 |> (< [> |> > <
aEk |3 FEEANODLOBHOTERBEIZRITANSAETHS 398 | 071| 4.13[ 0.74 | 4.01{0.77 | 3.92[ 0.68 | 3.87|0.64 |> [> [> |> >k [>
= 4. BERANAR) O EHEEXGILETFhIEESE0 397 079 | 4.16( 0.68 | 4.00( 0.79 [ 3.92| 0.83 | 3.79]|0.81 |> > > Sk [Swra >
5. B ANR) [SEATEROBER LT NIERSE 377| 085| 3.92[ 0.81 | 3.80[0.86 | 3.78/ 0.86 | 3.58|0.86 |> [> [> |> >k >
6 . FELANR) HBRIFANSN-ES OMERIEON B ERETHD 357| 078 | 3.69[ 0.82 | 3.57|0.85 [ 3.67[ 0.71 | 3.36/0.68 |> [< [>wex|> >k >
1. YR TEEBNREITHODEBELSIETHD 414 | 074 | 4.29[ 0.77 | 4.05[0.79 | 4.12[ 0.77 | 4.11]0.63 |>x [< [> |> > <
2 BEEHTIH EHWELCOVTROOEEEISIAETHS 395| 073| 4.13[ 0.70 | 3.89[0.73 | 3.98[0.74 | 3.80|0.72 |>x [< [> |> >k [>
3. RAHMTER2TOREARRYTIEICEIHRETHD 389 | 075| 4.11( 0.74 | 3.86[ 0.71 [ 3.97| 0.72 | 3.64|0.74 |>x [< >k | > > r00H >
?yﬁ 4. BEHTRETSRATETIRIHBERTRETHD 380 | 084| 3.84 0.86 | 3.77|0.92 | 3.86|0.80 | 3.73|0.84 < > < > >
5. BEHTREARORRETHESIHLDIBELISETHD 379 | 072| 3.94[ 0.67 | 3.75{0.76 [ 3.78[ 0.71 | 3.68|0.71 < > > Sax >
6. HEEHTIE BFWELOVTHLDEEEISINETHD 365| 079 | 3.82 0.75 | 3.67|0.80 [ 3.75[ 0.79 | 3.38|0.77 <[> >k > hk
7. REHTRYMIHIESIHODIEEILINETHS 320 | 088 3.25( 0.88 | 3.14{0.92 [ 3.34[ 0.92 | 3.08]0.79 < o< > >
1. BELTHEBAAR) OBBMEXZLBHETHD 392| 076 | 4.13[ 0.68 | 3.90{ 0.76 [ 3.90( 0.80 | 3.76|0.75 |>% |- > > >krH >
2. BELTHELA (AR DSHRMREICHENTEETHE 388 | 075| 4.09[ 0.75 | 3.84{0.77 | 3.90 0.74 | 3.71]0.68 |>x [< [> |> >kt >
3. RELTHELANR) OHBUIKHGE DBKDIETHD 387| 080 | 4.16[ 0.78 | 3.86 0.91 [ 3.74{ 0.71 | 3.73| 0.74 | >k [>  [> | >wetr| >t >
4. BELTHL BYLEETHIESICHELANAR) ISFEZELORDIRETHD 385| 074 | 4.02[ 0.72 | 3.86{0.80 [ 3.71[0.76 | 3.80|0.63 |> [> [< [>wex |>x [>
250 5 BALTHEEA M) OB IBEABEDRHIOE<ETHE a82| 079 4.00] 0.78 | 3.72{0.86 | 3.76] 0.83 | 3.72[0.65 [Swex|< |> |swem|> |-
6. FELTHABA(NR) DERNLEZZELHRETHD 371 | 084| 3.88[ 0.75 | 3.76[ 0.84 [ 3.71| 0.87 | 3.52|0.85 |> > > D aadl P D
7. BELTHAEZAAR) OBGHRERI@BENTEETHD 371 | 082| 4.00[ 0.74 | 3.74{ 0.89 | 3.58[ 0.83 | 3.52|0.74 |>x [> [> | >werr|>wieen>
8. RELTHLRYIEFETHILIITHABRAAR) ISEBEISIRETHD 362| 075| 3.78[ 0.70 | 3.61|0.85 | 3.59[ 0.73 | 3.51]0.70 |> [> [> |> >k >
9. RELTHERANR) EHETRETHS 357| 078 | 3.69[ 0.69 | 3.66(0.74 | 3.54{0.79 | 3.39|0.85 |> [> [> |> Swk >k
1. BAEYR—PLTAAANR) ELNSEETRETHD 413 | 084 | 4.28[ 0.79 | 4.19/0.87 [ 4.09[ 0.77 | 3.95/0.90 |> [> > > >k >
2. BREYR—PLTCRBANR) ELHLEHT RETHD 392| 077| 4.13[ 0.70 | 3.93/0.81 | 3.85{ 0.71 | 3.79|0.84 |> [> [> |> >k | >
YR~ |3, BAEYHR-ILTRBA (AR [SDDSEBENBRETHD 387| 082| 4.03[ 0.79 | 3.94{0.86 | 3.87[0.78 | 3.65/0.82 |> [> [> |> >k | >ohox
ZVZT 4. BREYR—FLTMBAANR) ERICHETRETHD 375| 081 | 3.84[ 0.82 | 3.82|0.78 | 3.78/ 0.81 | 3.57]0.81 |> [> [> |> Sk |>*
5. BREYR—ILTBARITONSEHENERETHD 343 | 088 | 3.56( 0.89 | 3.52|0.86 | 3.47|0.84 | 3.19|0.88 |> [> [>x |> D e
6. BREHR—FLTCRBA AR [SLDLEESNENETHS 336 | 084| 3.46[ 0.90 | 3.34{0.97 [ 3.41[0.70 | 3.22|0.77 |> [< [> |> > >
1. EEBAANR) MSERFEECESARE - ROENHHEES 389 | 078| 4.03[ 0.74 | 3.94{0.72 | 3.78[ 0.89 | 3.80|0.75 |> [> [< |>x |>x [>
mEr |2 BEBAAR) EERFBELBLPYELS, RE-ROBNHIERS 372| 074 | 3.86[ 0.79 | 3.74{0.72 | 3.60[ 0.74 | 3.68/0.69 |> [> [< [|>x |> [>
kad 3. BAREELAANL) EOMTENENOMEREREICRFANLAR S - ROBAHHEES| 358 | 077 3.66) 0.79 | 3.69[0.78 | 3.56/ 0.69 | 3.44[0.81 [< |> |> [> > |>#
4. BEBANONSERFEEICEESh RS ROENHHERS 356 | 080| 3.65( 0.80 | 3.58/0.80 | 3.52[0.78 | 3.48|0.84 |> [> [> |> > >
1. BERA (AR DEOREFEBMIENT RETHD 385| 071 3.95[ 0.79 | 3.80[0.75 | 3.83[ 0.72 | 3.81]0.59 |> [< [> |> > <
2. BB AAR) DBERBHIEQISRING RETHD 378| 078 3.92[ 0.77 | 3.89/0.69 | 3.75[ 0.75 | 3.57|0.86 |> [> [> |> >k | >hpx
gar |3 BEIBANDSOREFREIZRY ANSETHD 374 | 080| 3.86[ 0.75 | 3.70{ 0.87 | 3.75[ 0.78 | 3.63/0.79 |> (< [> |> >k >
B 4. BRRAANR) DEOREFEICRFANIRETHD 361| 078| 3.66[ 0.80 | 3.73/0.80 | 3.53[ 0.78 | 3.52|0.76 |> [> [>* |> > >
5. BGAAR) DERFREICRYANSARETHD 360 | 081 | 3.69[ 0.78 | 3.60{ 0.81 | 3.72[ 0.76 | 3.42|0.86 |> [< [>wx |> >k (>
6. FMRA(VEVE) DBRIEEICRTANDRETHD 334 | 090| 3.41( 0.86 | 3.36/0.95 | 3.45/0.86 | 3.15/0.91 |> [< [> |> >
1. BIZEEBAN AR DEDBENESNTOENERS 387| 108| 4.06[ 1.03 | 3.75| 1.13 [ 3.71[ 1.07 | 3.94| 1.07 |> [> [< [>= <
2 BIZEERANAR) ELDSBTHIENTELLERS 375| 101 | 3.84[ 0.95 | 3.56 1.06 | 3.74| 1.06 | 3.84|0.97 |> [< [< |> - I«
o 3. BIZHERAAR) ELNSEHT HIEAHRENERS 366 | 1.00| 3.95[ 0.94 | 3.56{0.98 [ 3.46[ 1.03 | 3.67|1.02 |>wex[> [<  [|Swer|>  [<
4. BIZEEGA AR DSOEHA/LNTUVENERS 327| 085| 3.33[ 0.80 | 3.31{0.89 [ 3.11/0.84 | 3.35/0.86 |> [> [< |> > <
1. BICBLEYECHELDNAR) EBHERETHD 419 | 081 | 4.38[ 0.74 | 4.30|0.78 [ 4.10{ 0.79 | 3.99|0.87 |> [> [> [>x [Swee >
2. BIZADEYETHERBESITLNTERETHD 377| 082| 3.98[ 0.77 | 3.80[ 0.80 | 3.76| 0.82 | 3.54|0.84 |> [> [> |> D
wmp |3 BICBLEHTEZIANNOERNETRETHD 365| 087| 3.73[ 0.78 | 3.74/0.88 [ 3.80[ 0.88 | 3.35/0.88 |[< [< [>wex|< >popk [ >okok
4. BIIRLEEEBAANRD ERVETRETHD 340 | 089 | 3.43[ 0.81 | 3.45/0.84 [ 3.60[ 0.91 | 3.12/0.91 |[< [< [>weel< Sk | Shhx
5. BIZHERAAR) MSEEEBEMNDALLLHEFNIERSEN 312| 086 3.22[ 0.79 | 3.24{0.95 | 3.10[ 0.87 | 2.94|0.82 |< [> [> |> Swk | >x
6 . BIZHERAAR) MSUHENDALLSETNIEESE 305| 095| 3.12[ 0.98 | 3.00{ 1.02 [ 3.13[0.93 | 2.96/0.89 |> [< [> |< > >
1. —ATORERMIEETEAIEERS 445| 069 | 4.57( 0.65 | 4.38/0.79 | 4.40 0.66 | 4.43]0.66 |> [< [< |> > <
2. BERA (AR EDAZA=H—Lav EEDOREICKYELO A0 397| 088 | 4.16[ 0.88 | 3.86/0.90 [ 3.95[0.91 | 3.91]0.81 |>x [< [> |> >x (<
3. BITHEATHFEERTILILETRIEELEN 392 | 082| 410 089 | 3.88(0.80 [ 3.850.85 | 3.84/0.72 |> > > > Sx >
B |4 BISEHEEAAR) (SAODEBELINETHD 355| 080| 3.75[ 0.72 | 3.57|0.85 | 3.53[ 0.80 | 3.35/0.80 |> [> [> |> >k >
- 5. BIZHERAAR) ISKALGHEET HLSIT0OMHERETHS 354 | 082| 3.60[ 0.78 | 3.73/0.77 | 3.55| 0.84 | 3.29|0.84 |< [> [>* |> >k | >kork
6. BITHERIEHHETHD 287| 099 | 2.80[ 1.07 | 2.90{ 0.96 [ 2.95[0.99 | 2.84|0.94 |< [< [> |< < >
7. BHEBRANR) DEVSFTRTEENIRADRETHD 283| 090 | 2.83 0.93 | 2.78/0.98 [ 2.85[0.89 | 2.87/0.82 |> |[< < < <
8. BINEH (H—VILEBORILTATRE) ~DBVFBBIEL KL LDFAL 270 | 102| 2.61| 1.04 | 2.86/0.97 [ 2.79[ 1.01 | 2.831.04 |[< [> [> |< > >

tRIE * p<0.05, *k pc002, *k* p<0.01, *xkk p0.001
S BAMIEEREE THD
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FDE BT S S LA EE S (B 1
1 4R R24NE, 2 4R RABHE T 2 4E AT e FIE L T
G N (N4) DREMEIR A L EDHHIZD SN
ETHL (FG) T 1THERIM, 34K T34
RIMEL, —JF, BERTIZETICE #5175 4
ICHET KT NETHE (FE) 13 1EKR34AN, 3
RIS & SERN N TH Do AL TIZETD
BN ) 32 L1250 NETHE (F5E) 13
SR 8L, 44EWR2THE, ISR O BEHTE B A
(AN%) ZHHFTETH2 (EE) 1 3FKIN
4AERAMM. T 0 2IHB X 4 FERDME N FEL T
BN ETTH S L IIZGELN (A*) IZF
THELDORNENEXTHL (Z5) (L 3FK33ML, 4
ERIGALE 4 4ERDE ) ETH B Bivko 3IHHA
132, BEFERICHNRAFERE LY FALONER 2 7R L
Too BACHI LN (N4%) 56 DEFGHES L TL
v &S (BAL) 1 24FR27AL, 3 4ER320E, 4
ERTAL, BEICHGLLN (A%) 2005 BHT 5
CEPMIKL N ER S (BAL) (X2 WAL, 34E
WATHL, 4 4ER2B0L, #IC QIR N (AN4) Z07
LFEFTLZENTEEM S (BYL) 1E 2 4Ek44
fr, 34ER2907, 44ERINET & 5o

3ERE AERTIEM AR E SRR ZHHA D6 IH
Hefbe gL TE <, BE#oZbE ) bt b,
R CH BN 3THE A, 11, 25fi & Bfricd -7
C EAIIRAREAED 4 R TG & D X D 2E L7
PRAEFEC 2 & THERFEHRRICBIT @512 L0k
DWWk EEZ SNb,

2) FAEMONERHBIFREL (325-2)

FHFR R L 1 HEKIZ097TTR OB, 3HFK
120.940THe b 554> 72,

SRR T LAERE 44ERA, 0925 CTRe b i <,
LI o2 DIE 3ERE 4 4FERDO8ISTH > 720
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9% 2015
x5-1  THIEBEIEMFFHR __
e FREE ($—7—F) I
R T BLOY O - Ba TS 570 11 11 2
B 1L —ATLBEM - X4) 2 2 2 2 1
EEhE L EYECHERDA - BHNRE 33 3 4 5
E 1R - EEORE - MOOEE 4 4 5 3 3
Y- O RTLLHR—FLTCRBA - BT RE 5 5 4 5 6
RE KA 2 BHLBYDD - BEARSSE 6 6 8 6 4
E 4 BHOR - BFARDAE 711 6 11 9
2R b a3a=s—Ya Y LOREICKY 8 8 189 8
RE KA 4 ER - X8I LAAER 550 9 7 7 10 16
REKE 6 WS - BEIET - MOOEEELS A E 1013 13 7 13
kR TA 2 = R LTCRBA - DA DBRTAE 1112 11 16 17
%57 1LRELT - MBNGER LBENE 1210 12 12 18
ZHEE 3 MFEERT 545 LEFRERSHL 13 15 15 17 10
rEnR 3 A - BEAGERY - 8O<<E 14 14 19 8 27
MEOHE |1 BEcEESARe RUBADD 15 19 10 22 14
%578 2 E5% LT - SHMRRICBHENTHE 16 16 20 13 22
5578 3 5 LT - A - IO B E 179 17 30 19
A= kR TA 3 HR— R LTCRBA - DD EBERDRE 1820 9 14 26
st 1. 2HABERTLEL 1918 27 32 7
578 4 EELTHBRY A4S - FEELONEAE 20 21 16 33 15
FHGH R AT AE 21 25 24 18 12
%578 3. 85 LT - Skt - IO BN E 22 17 34 25 21
RERE 4 2EH - RNEET HEHEERTAE 2334 25 15 20
EFR 5 HEH - ARORR - MOOEEELS A 24 26 28 23 23
BHGH 1. BRIFHEERIC I 25 27 14 26 30
E BEHOBER G FhIEE SR 2 28 22 21 29
EE2 ) ADEY ECD - DA HRE 27 23 23 24 32
-k oRTL [0 H R F LT B A - HETAE 28 32 21 20 30
s hBBT 5T EATELL 2933 44 29 11
|zsen 3 B - MY AR B E 30 31 35 28 28
BEMHS 2 HECELOY - 22 ROEABS 31 30 30 37 24
%578 6. BELT - SHMBT R ERHAE 32 29 26 34 33
%5478 7 B% LT - SRS E S 5 T BN E 33 22 29 39 34
228 T SR AT L0 34 24 45 47 25
EKE 6 HEH - EHIOET - FHELSAE 35 35 37 27 41
EEE 3 MHTEHA - BUETAE 36 38 31 19 43
%578 8 ok L THBEY E - EEELSNE 37 36 39 38 36
BHGH 4Bk - BHALBAE 38 42 32 43 35
BEAH b E5R - MY AhBRE 39 40 40 31 39
EREmSE |3 BERERECEFALLARS - RUBAHD |40 43 36 40 38
RE A 6 2 ANk BAOHEREONELE<E |41 39 42 35 42
%578 0 BELT - HETRE 42 41 38 42 40
RO |4 BEcEEshRe ROBASHS 43 44 41 45 37
B 4 ZEBN - BOOEFEELS & 44 37 43 44 44
ZHEE 5 HABMEE - DA HAE 45 45 33 41 46
kR T[4 = FLTCRBAL - BHENEAE 46 46 46 46 48
EEiE IBLEEEECA - RUEFAE 47 48 47 36 50
YR—bVRTFL6. YR—FLTKMDA - EBEShHRE 48 47 49 49 47
EEAH 6 BRIERICEFANDAE 49 49 48 48 49
228 4 WHAE A TG 50 50 50 52 45
REKE 7 REM - B8 - MOOEBELSAE 51 51 52 50 51
EEiE b EEEBARDAL LB ATAER DL 52 52 51 53 53
EET2 b BHE MDA LR BEFRIEL AL 53 53 53 51 52
BN 6. BT EFDHRET 54 55 54 54 55
BN 1 EVHRT STHENIER 5 55 54 56 55 54
B B S5 ED - BUFREIE LA DAL 56 56 55 56 56
£5.-2 THEAFEHERAIELOBEMEREFES (Pearson)
24k 1Ex | 2w | 3Ex 4¢mJ
EXZS 1 L9717 . 952 . 940 . 952]
18R 977 1 . 921 . 887 1925
2ER . 952 . 921 1 .910 . 863
3ER . 940 . 887 .910 1 . 845
A5 R . 952 1925 . 863 . 845 1
£ T p<0.000

2A70E TARIR & 2 4Rk D0.921, 38 2 4F k& 34F
KD0.910, 4102A% 1 FEk & 3FKRD0.887, 5082
FRE 4 HFRD0.863TH o 72,

FAEM ONERARBI I VT b S WCAHBI 2SR 541
B, FFIZTARERE 4FERMIZBW TR EL, 3
FRE 4 FEROME TIIR DGV TEROE N &



FRAZEAL - B HEA - R ERE - INH/MET - HI—H - IBERT
F AR O EARAF RS B 2 T

) WDOREDLIERTH > 72,

5.9 EEHROBERGRE FFEAHLE (R6-1~5)

W& OAHBIBI AR % Pearson DAHBIFREL CHERT L
726

1) Fi#EFRank (56-1)

MEIIHE & PR, BRYLE 55V HERE, oo 6 BE
BLITEVHEE R L2, A IRBY, 25, BiE,
FEIED 4 B L5 AHEY, o 4 B & RO
Maeml7c, BERIIME, Y R-F, F5 ElEL
AR, A, S, BECPREOMBEEZRL
720 BALIME EHE L FHVMHBEEZRLIZOART
Holze TAR—MIMAE, EE F5 FELHRO
AHE, Ha,

TR, FELTEEOMBEAYRL .
SEIFME, F5, ZEHEEVHERE, EE ZE
FEE L HAREE, ALV R L7, 5138
B &R Bt 2R < 6 BES & TRV 2R L 72,
FEVEIIME, ZFh, BELmGHE, B HoR—
I, ZEEPREOHE, HE LB S
N7zo EIBIIHE EFHHEE, BA2R< 6 &L
sE\VAHRE 28 L7z,
2) EHHEFF1FER (36-2)

MEIIHE & GGAHEY, BiSL % Bk < GTE}E/\}:%W‘
HRIDSRRD 57z fe IZBRYL & PR OB, %
Ex bR Mo 6 B L SV 2R L7z, EEIIAH
H, ¥R—-b, FY, EEEMCHEE, 2F FE
EPREE OB, A L VB R R L7z,

3) Fi#EFF 2 R (5R6-3)

MEEHE, HEEHRERE, Eﬂi%%ﬁ’?(ﬁl@ 5k
SLmWHE AR L7z, AT BY, 3EE L 55
B, Mo 6 & & FREOHBE AR L7z, EEIXHT
A=, FY, BEEECHEE, BA 2R 4TS
EHRRREOMEE R L7z BAHIFE & 55 IS
B NIz, YAR— MIME, BEE S F
FIG LA 2R L 720 FRICE S & OFHEI30.813
EEPo T T ;H‘EIE HAR— b, FH LR
B, fih, EE ZE ZHECPREEOMMEEZRL
720 FGImE z‘:':F'ﬁF;“ Bibt % B < o> 6 & &
WA 2R L72. B E, 55, ZEO 3%
ALV, EZ YA ZHEEPRE &K
B LB AR L2, BlEIdE &2, BstE
i < Ao 6 & & R ARB 2 oR L 72,

4) FH#EFF 3HEIR (3£6-4)

MBI E & PR, IERW*%F?< 61‘1‘3}6/\}:9&1\/\7@
BzRL7z. MadBbt F5, Z6E &5V,
fib 5 & & AR E DB &R L 720 @tiﬁ_a, =

HEPREDOMM, Bt Z B Mo 5B & iRV

BIATRR0 & 7z HHZH K= b 2 BIX0.80 £ HLo
HBASTRN & 72 BSOS & A AR L 720
R M, SR DRE B RO 5

P LRV 2 7R L7z 2B IdiE L %, K —

& PR, B R R 4B EBRWHIBI R OR L 72,
FHEME LGB, B B <6 BEE & iRV Al

Bl %R L 720 BHICE S L 130.828 8 B b Bh VAT B S
B SNz, BEROEEIIES L FAREKE LB
I, BVEE < 6 1A LRV 2R L7z,

5) Bl 44EK (326-5)
MBS & G5 A, ke, EZE, YA— b
S L MAREE, R, AT, BHEMOHBERL
720 MRAVIMIE, HoA— b & PALEE BEALE SRV
%,MSMﬁk%wﬁ%%ﬁLtoiﬁu%A B
bh ZREGME, HE F5 sE B
R, AR— P EROHEER L7, BYLEsA &
BHIE, AL, EE, PE— b, SR F5L5H
VHIBIASERD T, AR — b IXEE LA,
BYL & B HIR, A 6 14 & R AREE OB % R L 72,
SREME, F5 LMol E— b FE &
B REOHME, e EE B EHOHEE
R L7 FHIMEE, BOLE M, BEE KR
b, EEECPREEOME, MHE =& ZEEEiHR
FHBIASERO B 7, B3I, LA & FIVHBE, A,
EE HHE— ZE A5 EPREOMME, B
LG AR L. BRI S &%wW%ﬁ%
HR— b, ZEEPRE, HE F5 FErime
R %7 L7

6) F&H
4AEICHBT ADIE RO 5 ETH 5.

CHE 2R ES BRI
CEBEE AR MR
e ARG YL

- F G TR

Bk L FH TR IR

— AR DR Y L C 4 AR CHM RS B S
N7zo A& OBT 1ERAPRREE, 2 4EK 3ERK
DA Cd o 72Dk L, 4 FERIZER AR A
BdLNTz, 72,1, 2, 3ERTIHE B
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BRI RL RS 95 2015
_ Z6-1 OHFABHRA{REY (Pearson) FEZES (A _ _
_ AT | BROHe| SEME ]| BRI |yt SR | 5118 eie | BRTE
MEKE 1 426%% 629%% .204%% 665%* 677k .774** 632k 701%%
B RE = A426%% 1 A465%% 394k A458%% .382% 404k 29 1%% 3613k
BEMhE .629%% A65% 1 158% . 735%% 502 67 1%k 578%x 680%k
Ef 4} 2045 394k 158k 1 187k 122% 152%% 0.033 -0.01
HR—F AT L) 665% A458%x* 735%x 187%* 1 599%x* .709%x 580%x* 609%*
ZRI{TE) 67 7%k .382% 502k 122% 599%% 1 665%* 5393k 623%x
F51T7H T 74%% 404k 6715k 152%% . 709%% 665% 1 87 4% T48%%
HKEXRE 632 29150k 578k 0.033 580%k 539k 67 4%% 1 693k
| EZERE 701%% 36715k .680%* -0.01 609 623%% 748%% .693%k 1
**, p<0.01 * p<0.05
_ MIEEM* B{R % (Pearson) 1R —
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Understanding of retinex theory and its application to medical x-ray images

Naruomi YASUDA, Honoka KOBAYASHI

School of Health Sciences, Gifu University of Medical Science

Abstract

In the region of the optics or the optical photograph, retinex theory has been developed and applied to correct visibility and

contrast of the bright/dark areas of optical images. The retinex theory assumes that the optical images are expressed as the

product of incident light L and reflectance R of an object, and emphasizes the reflectance R by removing the incident light L. In

this work, we examined whether the retinex theory can be applied to low-visibility medical images, particularly for the x-ray

images (lung AP/PA, lumber LAT, hand LAT, shoulder AP, pelvis AP/PA, skull AP/PA, foot DP, and ankle AP). Various methods

have been proposed for the retinex image processing, such as single/multi-scale retinex, the multi-scale retinex (MSR) which

can suppress the halo artifacts that occur at edge regions. As a results of the retinex processing of the x-ray images, visibility/

contrast of the bright/dark areas and of anatomically overlapped structures were improved. There were, however, images of

unnatural impression since the contrast of the entire image was diminished.

Key words: gradient conversion processing, retinex model, dynamic range, image processing, medical image
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Fig. 1

dynamic range of luminance

Example of the retinex image processing of a photograph with wider
12)

Original image is shown at the left

hand side, and the retinex processed image is shown at the right

hand side.
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|
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Table 1  Anatomical locations and exposure conditions for
radiographs of an anthropomorphic phantom.

radiograph mAs tube voltage [kV]
skull AP 25 80
shoulder AP 25 65
pelvis AP 36 80
wrist joint LAT 10 45
ankle joint AP 5 80
foot DP 5 80
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(a) lung AP/PA (b) lumbar LAT

(c) hand LAT (d) shoulder AP

(e) pelvis AP/PA (f) skull AP/PA

(g) foot DP (h) ankle AP

Fig. 2 Results of the retinex image processing of radiographs. Original
images are shown at the left hand side, and the retinex processed

images are shown at the right hand side.
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Dose rate measurement in Gifu Prefecture by car-borne survey
— Tokai-Hokuriku expressway, Meishin expressway —
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Provision of Health Education for Residents during Community-based Nursing Training

Kimiko KAMIHIRA, Ai TAJIMA, Hiroko HASHIMOTO, Chikako MICHIBAYASHI

Department of Nursing, Gifu University of Medical Science
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Abstract

Our students provide health education for residents as part of community-based nursing training (activities in districts). To
clarify the contents of their learning and effects of providing such education, their training records were analyzed. As students’
learning through the provision of health education, the following categories were extracted: <grounds for planning>, <points to
note when planning>, <effective media use>, <communication techniques >, <development methods>, <the importance of
evaluation>, <public health nurses’ skills>, and <awareness enhancement through the provision of education>. Furthermore, the
classification of training goals, evaluation items, and learning contents using a PDCA cycle revealed that the provision of health
education during on-the-spot training provided students with an opportunity to experience a set of processes making up the cycle
--- from community assessment and planning to evaluation.

The experience of providing health education for residents in the community, rather than other students at school, was an
effective learning method, helping students recognize the necessity of health education as an approach to address health-related
issues based on an improvement spiral in the PDCA cycle. Also, considering public health nurses’ practical skills defined by the
Ministry of Health, Labour, and Welfare, graduation goals, and achievement levels, the provision of such education during

training is likely to be useful for students.

Key words: Health Education, community-based Nursing, Student at nursing school
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Abstract

The purpose of this study was to examine the problems and priorities of end-of-life care in a Japanese group home for people

with dementia.

Semi-structured interviews were conducted at a group home in Japan, for people with dementia, and a home-visit nursing

station. The results indicated that it is difficult to provide end-of-life care in Japanese group homes because government

regulations do not require group homes to employ registered nurses. In addition, carers have limited knowledge about end-of-life

care and thus feel uncomfortable providing end-of-life care at their group home.

Therefore, an increase in medical cooperation, promotion of greater end-of-life care awareness among staft and proprietors and

purchase of new care and medical equipment are important factors which will increase end-of-life care in Japanese group homes.

Key words: End-of-Life Care, Group Home, Dementia

1. INTRODUCTION

In Japan, the population of older people with dementia
is increasing rapidly. The aging society brings many
problems, such as increasing costs of social security and
growing numbers of older people with dementia. The
number of people over 65 years old and also suffered
from dementia, is estimated around 15% of the whole
Japanese population in 2012". However, many family
members have difficulty to care for older people with
dementia at home because of problematic behaviors. To
cope with the situation, the number of residents in group
homes for dementia is also increasing in Japan. It is
estimated that the number of residents in group homes
for older people with dementia will reach a quarter of a
million by 2017%’. The situation suggests that Japanese
group homes for dementia have more occasions to
provide end-of-life care for residents. However, there is
no regulation to employ medical staff in group homes,
such as registered nurses or medical doctors. Therefore,

it can be inferred that it will be difficult to provide proper

medical treatment in group homes for dementia in Japan.
And problems that exist when providing end-of-life care
in Japanese group homes to improve quality of care in

the facilities should also be examined and improved.

2. METHODS

2-1. Objectives

Small-scale nursing homes for people with dementia
are called ‘group homes’ in Japan. Although there is a
growing demand for providing end-of-life care in group
homes, many Japanese group homes do not provide end-
of-life care. The purpose of this study is to examine
problems and priorities of end-of-life care in a Japanese

group home for people with dementia.

2-2. Subjects and Settings

The subjects of this study were eight carers working in
a group home for people with dementia and two home-
visit nurses who visit the group home for the sole
purpose of providing end-of-life care. The group home

provided end-of-life care for a resident in the past, but

#if%4%E © Haruna TANAKA
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discontinued this service after the patient passed away.

2-3. Definition of Terms
In this study, the definition for “end-of-life care” is
“care for both the physical and mental dimensions when

preparing to meet death peacefully.”

2-4. Data Collection and Analysis

In February of 2009, semi-structured interviews were
conducted at a group home for people with dementia and
also had a home-visit nursing station. The interviews
explored the subjects’ experiences through discussions
about what is needed to provide end-of-life care for
residents at the group home. Individual interviews were
conducted. All interviews were transcribed and validated
against the recorded material by the interviewer.

The qualitative descriptive method was used for
analyzing the data. Interview transcripts were reviewed
repeatedly prior to coding. Labels with one sentence per
meaning were extracted, through the research objective.
Codes were classified by comparing the similarities and
then labeled to form sub-categories. Sub-categories were

further abstracted to form categories.

2-5. Ethical Consideration

This study was approved by the ethics committee of
the International University of Health and Welfare.
Written requests for cooperation with the survey were
sent to the director of a group home and a home-visit
nursing station. On receipt of the director’s approval,
written requests to all nurses and carers working for the
facility were sent to obtain their consent. Participation
was voluntary and based on informed consent, with

confidentiality and anonymity assured.

Tablel. Characteristics of the home-visit nurses

2015

3. RESULTS

3-1. Characteristics of the group home

This group home was managed by a limited private
company and was established in 2001. The authorized
number of residents for this facility was nine. There were
no registered nurses at this facility, as normal staff.

This group home has provided end-of-life care for
only one resident in the past. To provide end-of-life care
for this resident, the group home made a contract with
the home-visit nursing station. The contract ended after

the resident passed.

3-2. Characteristics of the home-visit nurses
Two home-visit nurses had registered nurse

qualifications, with over 10 years of nursing experience

(Table 1).

3-3. Characteristics of the carers

All carers were female and each had over 5 years of
care experience for older people. Six of the carers had
worked for this group home for over 5 years and two of
them had worked for the group home for less than a year
(Table 2).

3-4. Details in categorized needs to provide end-
of-life care at the group home (Carers)

As a result of analyzing the data, 20 codes and 10
subcategories were extracted. Categories were then
classified into 6 types (Table 3).

Below, CATEGORIES are indicated by [ ],
SUBCATEGORIES as < >, and CODES are labeled with “ "

[Cooperation and consent of the family members of
the residents]

This category consisted of five codes and two
subcategories. Carers stated that the need for “discussion

with family members of the residents” and “thoughtful

Years of experience of home

Participant Sex Qualification Job title Years of experience of nursing . )
visit nursing

A Male Registered Nurse  Chief of home-visit nursing station 10 years 2 years

B Female Registered Nurse Home-visit nurse 15 years 2 years
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Table2. Characteristics of the carers

Years of experience of care for Years of employment of a group

Participant Sex Job title older people home
C Female Care Worker 7 years 7 years
D Female Carer 16 years 5 years
E Female Care Manager/ Chief of the group home 21 years 7 years
F Female Carer 6 years 6 years
G Female Carer 12 years 1 month
H Female Carer 6 years 2 years
I Female Carer 7 years 7 months
J Female Carer 9 years 7 years

Table3. Categories and subcategories of the needs to provide end-of life care at group homes (Carers)

Categories (Number of codes)

Subcategories (Number of codes)

Cooperation and consent of the family members of the residents (5)

Understanding desire of the family members of the residents (3)

Cooperation with the family members of the residents (2)

and family members of the residents (4)

Cooperation among healthcare professionals, carers of the group home

Cooperation with home-visit nurses (2)

and the family of residents (2)

Cooperation among carers in the group home, medical institutions

Increase staff knowledge about end-of-life care (4)

Need to increase knowledge for providing end-of-life care (2)

Feel uncomfortable due to lack of knowledge (2)

Increase number of staff at the group home (3)

Concern about the number of staff assigned for the night shift (1)

condition (2)

Difficult to assign staff for end-of life care due to another resident’s

Purchase of new care and medical equipment (2)

Purchase of care equipment (1)

Purchase of medical equipment (1)

Designated room specifically for end-of-life care (2)

A room for end-of life care (1)

A room for family staying (1)

consideration for the family members of the residents”
were needed to provide end-of —life care at the group
home. In addition, “family members of residents’ desire
to have end-of life care at the group home” was also an
important factor when providing end-of-life care at their
facility.

[Cooperation among healthcare professionals, carers
of the group home and family members of the residents]

This category consisted of four codes and two
subcategories. Carers felt that <cooperation with home-
visit nurses> and < cooperation among carers in the
group home, medical institutions and the family of
residents> were important when providing end-of-life

care at the group home. Carers also stated that
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“cooperation with a home-visit nursing station can
provide immediate support,” which is needed when
coping with emergency situations.

[Increased staff knowledge about end-of-life care]

This category consisted of two subcategories, <need to
increase knowledge for providing end-of-life care> and <
feel uncomfortable due to lack of knowledge>. Carers
stated that “we do not have enough medical knowledge”
and “that they do not know how to provide end-of-life
care.” They also felt that it is necessary “to take part in
workshops concerning end-of-life care.”

[Increased number of staff at the group home]

At this group home, only one carer worked the night

shift. Therefore, carers stated that <concern about the
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number of staff assigned for the night shift > is needed to
provide end-of-life care at their facility. In addition,
carers felt that it is < difficult to assign staff for end-of
life care due to another resident’s condition>. When other
residents become agitated or wander about, carers need
to spend more time with other residents. Therefore,
carers felt that it is necessary to increase the number of
staff at their facility.

[Purchase of new care and medical equipment]

<Purchase of care equipment> and <purchase of
medical equipment> were extracted as subcategories.
Carers stated that they needed to “purchase new care
equipment, such as beds for nursing and also air
mattresses.” In addition, they stated that “we need
medical equipment, such as endotracheal suctioning
devices and drip stands.”

[Designated room specifically for end-of-life care]

At this group home, there was no guest room for
family members of the residents, nor a special room for
medical treatment. Therefore, carers stated that < a room
for end-of life care> and <a room for family staying>
were needed to provide end-of-life care at the group

home.

3-5. Details in categorized needs to provide end-

of-life care at the group home (home-visit nurses)
As a result of analyzing the data, 8 codes, 4

subcategories and 4 categories were extracted (Table 4).

CATEGORIES are indicated by [ ], SUBCATEGORIES

2015

as < >, and CODES are labeled with “”.

[Increased staff knowledge about end-of-life care]

In this category, three subcategories were extracted.
Home-visit nurses described “the need to increase carers’
knowledge about dying passage of older people.” In
addition, “carers need a better understanding about basic
medical treatment, such as bedsore wound care.” They
also stated that “proprietors do not have enough
knowledge about the rewards for medical cooperation
and end-of life care, thus it is quite difficult to make
contracts with group homes to provide end-of-life care at
the group homes.”

[Cooperation among healthcare professionals, carers
of the group home and family members of the residents]

Home-visit nurses also indicated that <cooperation
with the family members of the residents> and <
cooperation with medical professionals> are important to
provide end-of-life care.

The home-visit nurses stated that “it was quite difficult
to contact family members of the residents because we
were not regular staff.”

The home-visit nurses also stated that “when carers
can get support from medical professionals, carers feel
more confident when providing end-of-life care.” This
result showed that an increase in medical cooperation is
an important factor in increasing the availability of end-
of life care.

[Purchase of new care and medical equipment]

Home-visit nurses also stated the “need for equipment,

Table4. Categories and subcategories of the needs to provide end-of life care at group homes (Home-visit nurses)

Categories (Number of codes)

Subcategories (Number of codes)

Increase staff knowledge about end-of-life care (3)

Need to increase carers’ knowledge about dying passage (1)

Need to increase carers’ knowledge about basic medical treatment (1)

Need to increase proprietors’ knowledge about the rewards for medical
cooperation and end-of life care (1)

Cooperation among healthcare professionals, carers of the
group home and family members of the residents (2)

Cooperation with the family members of the residents (1)

Cooperation with medical professionals (1)

Purchase of new care and medical equipment (2)

Purchase of new care equipment and medical equipment (1)

Dressing purchases for medical treatment (1)

Revision of the Long-Term Care Insurance System in Japan

(1)

Revision of Long-Term Care Insurance system to raise rewards for
home-visit nursing station to provide end-of life care at group home (1)
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such as endotracheal suctioning devices and air
mattresses, to provide end-of-life care at group homes.”
In addition, they indicated that “expendables for medical
treatment, such as gauze, were not provided for by the
group home and therefore we had to provide these
expendables for the residents.”

[Revision of the Long-Term Care Insurance System in
Japan]

The home-visit nurses indicated that a large number of
proprietors have limited knowledge about the rewards of
medical cooperation and end-of-life care in group homes.
And therefore, many proprietors do not contract staff
from a home-visit nursing station which thus causes
difficulties when providing end-of-life care in group

homes.

4 . DISCUSSION

4-1. Characteristics of subjects

The average number of residents per group home was
14.5 in JapanS). Compare to the national average, the
result shows that the group home in this study is quite
small-scale.

The group home does not keep the contract with the
home-visit nursing station after the resident, who was
provided end-of-life care, passed away. The decision was
made by a proprietor of the facility.

In this study, all carers have over five years' experience
in care for older people. Carers, who work for Japanese
group homes and have over five years’ experiences in
care for older people, have a positive attitude to provide
end-of-life care in their facilities*’. All carers of the
subjects of this study also stated that they would like to
provide end-of-life care for all residents. However, they
felt that it is quite difficult to provide end-of-life care at
their facility in the future because the contract with the
home-visit nursing station was not extended. Many carers
also thought that 24 hour medical staff support, such as
home-visit nurses, was also an important factor when
providing end-of-life care at their facility. Hirakawa et al
indicated that 24hour medical assistance has not been
readily available in Japanese group homes”’. Therefore,
many group homes cannot provide end-of-life care in

Japan. The group home in this study provided end-of-life

85

care for only one resident. According to a previous study,
64% of family members of residents in Japanese group
homes also wished for their relatives to be able to receive
end-of-life care in their facilities®’. The results indicated
that there is high demand for end-of-life care in Japanese
group homes. However, 60.4% of Japanese group homes
have never provided end-of-life care’’. It shows that
providing end-of-life care in group homes is not meeting
demand.

Therefore, in order to meet demand, it is necessary to
provide 24 hour medical assistance in group homes, to

increase end-of-life care.

4-2. Categorized common traits of carers and
home-visit nurses

Three categories such as [Cooperation among
healthcare professionals, carers of the group home and
family members of the residents], [Increase staff
knowledge about end-of-life care], and [Purchase of new
care and medical equipment] were common in both
carers and home-visit nurses.

[Cooperation among healthcare professionals, carers
of the group home and family members of the residents]
was the second largest category in carers and home-visit
nurses. And to provide high quality, end-of-life care,
keeping good relationships and cooperation among
healthcare professionals, carers, and family member of
the residents are essential factors. In order to increase
cooperation between medical professionals and group
homes, Japanese group homes were given the ability to
add medical cooperation fees, as of 2006. However,
roughly 30% of group homes did not use the system
because of insufficient rewards’’. Thus, there is still
plenty of scope for improvement to promote the system.

[Increase staff knowledge about end-of-life care] was
the largest category in home-visit nurses and second
largest category in carers. Residents who are in the
terminal stages may need medical treatment. Many carers
stated that they felt uncomfortable providing end-of-life
care because of a lack of medical knowledge. The
Institute for Health Economics and Policy published that
only 2.3% of residents did not have any medical

treatment in Japanese group homes®’. Therefore, the
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majority of residents require medical treatment in those
facilities. So, carers need to increase their medical
knowledge in order to provide high quality care on a
daily basis.

The carers and home-visit nurses thought care and
medical equipment such as air mattresses, and
endotracheal suctioning devices were needed to provide
end-of-life care in the group home. Nakanishi & Honda
stated that aspiration and care of bedsores required major
medical treatment, one week prior to death of residents
in group home settingsg). Therefore, purchase of new
care and medical equipment is needed to provide

common medical treatment during the terminal stages.

4-3. Different categories for carers and home-visit
nurses

Four categories such as [Increase number of staff at
the group home], [Cooperation and consent of the family
members of the residents], [Designated room specifically
for end-of-life care], and [Revision of the Long-Term
Care Insurance System in Japan] were different for carers
and home-visit nurses.

The category of [Increase number of staff at the group
home] was extracted only from carers. Even if there was
a resident in their terminal stage, 59.4% of Japanese
group homes did not increase their staff numbers .
However, according to a previous study, it was revealed
that the amount of care by nursing staff and carers
increased during the one week prior to death of residents
with end-of-life care in group homes”” . Thus, providing
end-of-life care for residents in group homes is a heavy
burden on staff and more members are needed when
providing end-of-life care in group homes. Carers felt
uncomfortable providing end-of-life care with only the
regular number of staff, especially during night shifts. In
this group home, only one carer worked the night shifts,
to care for all nine residents. Thus, the necessity to
increase the number of staff to ease insecurity of carers
when providing end-of-life care at their facility is
important.

The category of [Cooperation and consent of the
family members of the residents] was also extracted only

from the carers. Usually, carers have more opportunities
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to see the family members of the residents, over the
home-visit nurses. Therefore, carers play a key role in
informing the residents’ condition to the family members
of the residents. And, end-of-life care is also needed for
the family members of residents. So to provide good
quality, end-of-life care, understanding family members’
wishes are also very important.

The category of [Designated room specifically for
end-of-life care] was extracted from carers. In Japanese
group homes, about 60% of family members attend the
residents’ death”’. And because it is difficult to estimate
the remaining time before death, preparing a room for
family members so that they can be with their loved ones
is important. Kurogi & Yokoyama suggested that
residents in their terminal stages should be moved to the
room closest to the office or near the living room, in

0)
. Thus, a room

order to better observe these residents
for end-of-life care needs to be carefully allocated for
observing a resident more closely.

The category of [Revision of the Long-Term Care
Insurance System in Japan] was extracted from only the
home-visit nurses. The home-visit nurses stated that the
Japanese Long-Term Care Insurance System needs to be
revised in order to raise the rewards for home-visit
nursing stations, which provide end-of-life care at group
homes. The current medical insurance system restricts
the number of days for end-of-life care and home-visit
nursing services in group homes. Currently, home-visit
nurses are only allowed to visit a group home for 14 days
a month, when providing nursing care at a group home
under the medical insurance systemw . So, in order to
increase end-of-life care in group homes, eliminating
certain restrictions on home-visit nursing services is

necessary.
5. CONCLUSION

Older people with dementia tend to be more
susceptible to environmental changes. Changing
environments causes Behavioral and Psychological
Symptoms of Dementia (BPSD), such as wandering
around and becoming easily agitatedm. Thus, it is
desirable to provide end-of-life care in the same

environment where they have lived and acclimated to.
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Providing end-of-life care in group homes is desirable for
residents, to have a peaceful death.

The results of this research suggested that an increase
in medical cooperation, promotion of greater end-of-life
care awareness among staff and proprietors and the
purchase of new care and medical equipment are
important factors for increasing the end-of-life care in
Japanese group homes.

However, since the subjects of this study were small in
numbers, further research is needed to seek out more
problems, when providing end-of-life care in Japanese

group homes.
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Abstract

To investigate the effects of Arame extracts on the pharmacokinetics and dynanics of primidon in rat. Primidon was

administered after pretreatment with water or Arame extracts. After oral administration, pretreatment with Arame extracts led to a

51% decrease in peak plasma concentration (C max), and a 68% decrease in the area under the plasma concentration-time curve

(AUC) of primidon. Pretreated with Arame extracts is associated with decreased bioavailability and changes in the

pharmacodynamics of primidon that may be clinically important and administration of other inhibitors of cytochrome P450.

Key words: Arame, primidon, CYP3A, Pharmacokinetic

Introduction

Seaweed contains several minerals as well as dietary
fiber, and includes the necessary nutrients for good
health. Sometimes, seaweed is used diets for the patient
in hospital. Seaweed is used in diabetes, ischemic heart
disease, and colorectal cancer patients. The many water-
soluble dietary fibers in seaweed intake to become the
high viscosity state, is prolong the gastric stagnation time
with the food. As a result, A small amount of diet with
seaweeds obtained feeling of fullness, by the delaying
the digestion and absorption of starch in the small
intestine to slowly rise in blood glucose. Usefulness of
health foods and supplements that contain dietary fiber
has been recognized physiological effects. The dietary
fiber ingested in the form of food is a highly
physiological effective better than refined dietary fiber.

However, an adverse drug effect reaction was reported
in a patient taking who had eaten seaweed salad for diets.
Its effect on medication is not clear.

Both food and medication may be harmful to people’s
health when taken at the same time. For example,
grapefruit juice is known to enhance the bioavailability

of several clinically important drugs such as felodopinew

nifedipineg), cyclosporine, terfenadine, ethinylestradiol,
midazolam“, and triazolam. The bioavailability of those
drugs administered with grapefruit juice was more then
30-250 times that with water. These drugs differ in their
chemical structure and pharmacological properties but
are commonly metabolized by Cytochrome P450 3A4.
Previous studies have shown that coadministration of
grapefruit juice with dihydropyridine calcium channel
antagonists felodipine and nifedipine results in a large
increase in the plasma concentration of these drugs,
which can cause serious adverse reactions such as
headaches, hypotension, facial flushing, and
1ightheadedness.5‘6) The mechanism of this interaction
involves reversible or irreversible (mechanism-based)
inhibition of CYP3A4 in the small intestine. In addition,
citrus fruits have an inhibitory effect on CYP3A activities
in the liver and gut wall and thereby alter the
pharmacokinetics of certain drugs.7’8>

In a previous study, we attempted to identify seaweed
that had an inhibitory effect on CYP3A activity. Arame
was found to be a potent in vitro inhibitor of CYP3A
activity. It almost completely inhibits midazolam activity
in human liver microsomes. In the present study, we

conducted an experiment to confirm the CYP3A-mediated
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Arame-drug interaction in vivo. Primidon was adopted as
a substrate for CYP3A in rat. The inhibition by Arame
extracts of the predominant cytochrome P450 enzyme in
the small intestine and liver could alter the Primidon
pharmacokinetics. Hence, we investigated the effect of

Arame extracts on the Primidon pharmacokinetics in rats.
Materials and Methods

Chemicals Primidon was purchased from Sigma-
Aldrich (St. Louis, MO). All the chemicals and solvents

were of the highest grade commercially available.

Seaweed Samples
bicyclis Setchell (Arame) were obtained from local

commercial sources.

Seaweed Extracts

Seaweed sample powders were prepared by crushing
in a mortar with liquid nitrogen. Then, the seaweed
sample powders were added to water (5 ml) and mixed
in a blender. After 2 min, the seaweed sample solutions
were added to the ethyl acetate (20 ml) and shaken to
obtain the seaweed extract. The organic residues after

evaporation were dissolved in water.

Animals and experiments

Eight- to nine-week-old male Wistar rats weighing 280-
300 g (Japan SLC, Hamamatsu, Japan) were used for all
experiments. The rats were housed under controlled
C and

humidity 55+5%) with a commercial food and water

environmental conditions (temperature 23+ 1

freely available. All animal experiments were carried out
according to the guidelines of Nagoya University School
of Medicine or Faculty of Pharmaceutical Sciences, Meijo
University for the care and use of laboratory animals and
the European Community guidelines for the use of
laboratory animals. At 36 h before experiments, rats under
light anesthesia with pentobarbital (20 mg/kg) were
cannulated with polyethylene tubes, in the left jugular
artery for blood sampling and drug administration,
respectively. In all experiments, the rats were placed in
plastic metabolic cages (Natsume, Tokyo, Japan) under

anesthesia with pentobarbital. Body temperature was
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maintained at 37 C throughout the experiments with the

assistance of heat lamps.

Pharmacokinetic Experiments

Arame extracts or water was orally administered to
rats (n = 7). Primidon at a dose of 50 mg/kg was orally
administered through gastric intubation at 30 min after
the pretreatment. After injection of Primidon, blood
samples of approximately 0.2 ml were collected at
appropriate intervals after the administration of Primidon
(15, 30 min, 1, 2.5, 4, 10, 12 h, and 24 h). Blood
samples in all experiments were immediately centrifuged
at 6,000 X g for 10 min to yield plasma samples. The
concentration of Primidon in plasma was measured by
HPLC. Briefly, 50 u 1 of plasma samples was mixed with
100 u1 of acetic acid buffer (pH 5.0), containing
norfloxacin (0.1 x g/ml) as an internal standard. After
centrifuging the mixture, the supernatant was evaporated
to dryness with a N” gas stream at 50C . The residue was
reconstituted with 200 ¢ 1 of the mobile phase and the
solution was subjected to HPLC. The apparatus used for
HPLC was the Shimadzu LC-10A system (Kyoto,
Japan) . Primidon was separated on a C18 column (4.6 X
150 mm, GLsci, Tokyo, Japan) with a mobile phase
[water/methanol/acetic acid = 690:300:10 (vol/vol)
solution] at 40°C in a column oven. The flow rate was 1.0
ml/min. The detected U.V. was 320 nm. These assays
were shown to be linear for the concentrations measured
with a correlation coefficient of 0.99. The detection limit
was 0.01 pg/ml for Primidon. No interference with the
peak of each drug was observed in any samples. The
within-day and between-day coefficients of variation for

this assay were less than 6%.

Statistical analysis

The results are expressed as means *S.E. for the
indicated numbers of experiments. Statistical analysis
was performed by one-way analysis of variance
(ANOVA). When F ratios were significant (P <0.05),
Scheffe's post-hoc tests between the two groups were
performed and P values of < 0.05 were considered

statistically significant post-hoc differences.
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Results and Discussion

Arame is a potent inhibitor of the CYP3A-mediated
metabolism of Primidon. We considered the possibility
that coadministration of Arame extracts may alter the
pharmacokinetics. To verify this hypothesis, we
examined the effect of Arame extracts on Primidon
pharmacokinetics in rats. As shown in Fig.1, the plasma
concentrations of Primidon were significantly smaller in
rats treated with Arame extracts than in rats treated with
water. The pharmacokinetic parameters are summarized
in Table.1.

The mean area under the concentration-time curves
(AUC) of Primidon observed in rats treated with Arame
extracts was significantly smaller than the values obtained
in rats treated with water. In contrast, the Cmax values of
Primidon were significantly different between the two
groups. If the components inhibiting CYP3A were
absorbed into the systemic circulation, it would decrease
the elimination of Primidon by inhibiting small intestine
CYP3A. Recently, it was report that CYP3A metabolizes
drugs with P-glycoprotein (PGP) transporters in the
small intestine. Furthermore, it has been reported that
GFJ influences intestinal uptake and PGP transporters, as

well as CYP3A.

600
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(ng/ml)

200

100

Plasma concentration of Primidon

These results inferred that Arame extracts has influence
on PGP transporters in small intestine.

In conclusion, we demonstrated that a component of
Arame extracts modifies the oral pharmacokinetics of
Primidon in rats. Because the major metabolic pathways
of Primidon in rats are similar to those in humans,
Expressed CYP3A in the rat small intestine is similar of
drug recognition to expressed CYP3A in human small

intestine. But, both species are different in strict. 10

e
propose that Arame extracts may influence the
pharmacokinetics of CYP3A mediated drugs in humans.
In addition, the relative role of hepatic and small intestine
of CYP3A substrates in rats differs from that in humans
and, thus, the interactions with CYP3A inhibitors in rats

11)

will be quite different from those in humans. ™ Therefore,

further investigations in humans are necessary to develop

our findings.
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Table.1 Pharmacokinetic Parameters of the Plasma Concentrations of Primidon in Rat.

Cmax (ng/ml) AUC(x g h /ml)
Water 516.04 +10.48 148.16 + 8.21
Arame extracts 263.83 + 13.53 100.75 £ 5.35

Each value indicates the mean = SEM of seven rats.
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