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A 255 BT *’%if p &ER@‘
REEFEAE HADS N2 45

FEA gy 17 0.240 0.353 0.058
LR 17 0.264 0.306 0.070
A ATEERITIRIL  FIM(ADL) 17 0.597 0.011 0.356
FAI(IADL) 17 -0.286 0.266 0.082
ABERe LR NYHA(EJE ) 17 0.413 0.099 0.171
BNP 17 -0.282 0.273 0.080
LVEF 16 0.314 0.237 0.098
9 i HADS 41 5 >15 5%
FEA N - fip 17 0.206 0.428 0.042
LR 17 -0.048 0.856 0.002
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BNP 17 -0.390 0.122 0.152
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FEA F fin 16 0.216 0.421 0.047
LR 16 0.037 0.893 0.001
A EAETEZRITIRI FIM(ADL) 16 -0.117 0.667 0.014
JRBERECBERE NYHA(EJE ) 16 -0.131 0.629 0.017
BNP 9 0.158 0.685 0.025
5 SFH HADS #11 5 45
ARG R - fip 16 -0.049 0.858 0.002
LR 16 0.047 0.863 0.002
H & ATEZEITIRIL  FIM(ADL) 16 0.020 0.942 0.000
JRRBERECBEBE NYHA(EJE %) 16 0.289 0.278 0.083
BNP 9 0.433 0.245 0.187
K5yt POMS2 TMD %
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LR 16 -0.227 0.398 0.051
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BNP 10 -0.308 0.387 0.095
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[Original article]

Factors associated with the psychological status of patients with
heart failure

YUHEI MITSUHASHI™"  TAKUMA KAMEKAWA™  YUKI AKIHAMA™
KOSHI SUMIGAWA™  MAKOTO TANAKA™  TAKUHIKO KATO™

(Received June 25, 2018 ; Accepted January 28, 2019)

Abstract: The purpose of this study was to examine factors associated with the psychological status of heart failure patients
given rehabilitation. We measured psychological status (anxiety, depression: HADS; QoL: LSI; mood status: POMS2) and
ADL status (ADL: FIM; IADL: FAI) and recorded personal information of 17 patients, and analyzed the results by Wilcoxon’s
signed-rank test and single regression analysis. On admission, HADS anxiety score was associated with FIM score, and
POMS2 TMD score was associated with NYHA classification. Worse psychological status was associated with high-level ADL
states and worse heart failure severity. Between hospital admission and discharge, patients showed improvement in FIM score,
relaxation of behavior restrictions, improvement in NYHA classification, decreased BNP, and decreased HADS anxiety score.
On discharge, no factors were related to psychological status or QoL. On admission, patients with higher ADL have many
opportunities to experience chest symptoms such as shortness of breath, which might promote anxiety. On discharge, the
severity of heart failure improved, and we consider that anxiety was alleviated by relief of chest symptoms caused by exertion.

Keywords: Occupational Therapy, Heart Rehabilitation, Heart Failure, Psychological Status, Quality of Life
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A L7z, SHEEoRERRIE, 16 4 M2 EUR L2k %
LEEEL L, MABERE LTy FIZBEI L 3 0%, £
D% 10 534312 60 7312 F THIE L7,

(2) X8 - LEMIEE

REVER I, IWARD® 2BBICEOERNSICONT, 5
EERERTEA (72 2 —2, oRmmn : —1, EHLThAe
W0, SORRIEDND 1 1, RN 1 2) THIE - ST L,
RBERIEL, Winslow®® (ICk 2L &0 BT T Y —R 7
—VEMER L, 5EMFME GEFICAR: —2, Rk —1,
@ 0, ODHIE W 1, FEFISOH IV 1 2) THIE - 8T
L7z, IR & PSR 1A AT & S A (30 43 % R)
ENABTHELTHL LT,
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DEREE L LT, Ko Zali 2 ERMEY ThH b,
RBREI I D L AMEND 20 POMS (Profile of Mood
States) i (LL T, POMS) i L7z, BERANAEIL M8
i’ RZ2), oo %hiad], 18D - @&, TR,

DY), T o6 SO FLRENGHR S, 30HH
M5 BIEDRSITHONT, EFICEL HoT- (4 4),
PRV HoT- BR), EhbEdbbol QR), PLboTk

1K), Fomzhol (08) EFTOS5EHOWTH
NOEDERIRLTH D o7z, 6 2O FREDORELIND
PERZ AV TERBEREZ RO, £, ERUSND 5
REDHRDOEFHNOERGREZLIIWZ b D% Total
Mood Disturbance (LT, TMD) #3a & L CTHW =, TMD %
AR Z R B & L TMBIL TV 5, POMS I
SMAFIHTHZEL TS b o7,

(3) ERNEE

BRNIREX, THERLERRICT VX VIREES
TH-321 (7 XU 4t) ZER LRIE Lic, BUEEATL, &
72 AMEDORIREE L1572 AE DS Sem BN 7= 584y 2 HIE L
7o BEWERIL, 15 Sy MZLERENR Lo 2FfiEE L, It
ABE#HELTRy FIZBEI L 3 0%, To#% 10 HFIC
60 3tk F CTHIE L7z,

4. WEE

RIZUT 4T DOBM 21 4T 19~27 i (222%+18) Th
-7, BMI (22.0+2.9) 1%, ®EOER (BMI25 Bl E) <
EH R IREEN 2T OMER LT, IREITIE, AR
B OBIEC LWV IEB) OFIRR, MEIRZ +oics b2 L%
A L7, MBI, 2 BEMASELLIBSH - M LV iES)
ZHIRL, BEUKIID 7 =A DA TR L %kt
I, FTERZRMR D KRB EORE LIz, £, F—XREIC
*LUT, HEEZX CTUHBE - BRERE - 2 br— A HED 3
WY ZER L, MARIZ 10 E-IT 15 e L, &8
B2 Lo TH A 2 #E— LT,

EBRHE SRR L2720, AARIESCEEL ) | EE
HIZBT 52 LB BT, IRBEIRICRET 21E2W
PSR I 21~24CTH B L s TR, BB
RO R AT 2HENR WO, SRS RN
SR E VKN 20°C LA T O T —Z OB pratg & Uiz (B
FBE : n=15, FRZERE:n=16, == b o —/LEE : n=15),

5. B L RIE

Rk 24 3 A~T A, 12 A, k251 A Th o7z,
SRR, AARRE WS CRHM S ERENFTET 5 H
WORIRZ FRROSVKIR & Uiz, Eit B oH)E a7 o
SVKIEIE 5.0£6.9C (IFAT, MESD), HIEFEEE Dok
R 5.1£6.9CTH -7, ERENERE OGO ER
12 20.8+1.2°C, #BE L 49.7£5.0% TH > 7=, & THRO=RE
13 21.2+1.3C, BT 47.1146% Tho 7z,

(©2019 Health sciences Research.

6. fRrAE

SPSS17.0 for Windows % L, &HAFEIE - ERNIE
FEERAEREIC XD — ol B o8, 1 2REH 0, 1
TRXIIG72 LD Zocll@E s 8odr, £ &kl Bonferroni
TAT o7z, EBIOFREE - POMS X Wilcoxon 075 5 X JIEAL
BEZAT >, BHAIEEE - BRI - POMS TiX, A
HAMEEZ 5% E L, AEAEI0%EZEEZELE Lz, B0
DK E T, Bonferroni DIEAZEE L, AE/KUHEZL
1.7%% & L1z,

7. fRERMEE

STADHB, HIEFE, FERfki) B2 54 PlrTRe <
oL, HANFRREOBTRELTAL, AEEZHEE
LTW A EG, ALAIRERFRE SRR RS D
KB a el (BEPES - 2011—-213),

m. #2

1. HTEEERRABE (Hif : °C)

AIHIRERIR ORI (L &2 X 5 1R Lz, BhABEORIEHE
GEEBIRIE, 2RI 36.3220.28 (LA F4&C, M*SD) C, 10
43112 36.33£0.27, 60 /1% 36.180.29 £ T FREL, #EFF
RICEEZNH - 7= (F=5.19, p=0.024), BREREE, 2%
I 36.28-0.38 T, 60 4374 121% 36.21+0.30 & RIFHZ2 A E
ZlX e hotz, v bu—)LREE, 2 36.29+0.27 T,
10 43412 36.33+0.24 £ T L5 L, 60 4314 36.16+0.29 £ C
T, R EZENH 7= (F=8.77, p=0.002), 3 EERH
DU TIX, BEETRN->T,

36.8 -(C)
36.6
36.4 T T 7
| |
I
36.2 x
36.0 T x T T ! :l:
35.8

ZHERE 35 104y 204> 304y 4043 504y 6047
=t [ I 1 (n=15) FRZEHE(N=16) e 1Y = (n=15)
AR S BT *p<0.05

SR Bonferroni

SUHEREN £ —JadEs Bt (1 2RSS Y 1 BRI L)

5 HIARRSIE

2. EEERERERE (BHL: °C)

SRS IR OR R 28t 2 X 6 128 LTz, AEHBED 2K
TRERTEIE, Z2ERIE 30.10+4.60 T, 60 4314 32.20+3.94 £ T
EF L, BREEICEBZIT RS, BHAERD -7
(F=4.09, p=0.051), BRZEREIX, ZHFHF 30.44+4.44 T, 60
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314 32.08+4.18 £ T EH L, BIFMICHEEZEIL RN o720,
EmZENH - 7= (F=4.11, p=0.056), = > kr—/LEET,
LI 27.9924.91 C, 60 4314 29.30E5.23 L REFNICHE
PR D 0T, IEERIOLEL T, AEER R,

§®)

37.0

32.0

—H
—H

27.0

22.0

ZEpE 3%y 1047 2043 304y 404y 5047 6047
et Il F #(n=15) FREFE(N=16) ==t/ hn-VfiE(n=15)
SARRIEC £ B—edE T Tp<0.10
% bR Bonferroni
PAERE &% BB (1ZREHY . 1 ZPRBER L)

6 JRJEHBTRERIR

3. BREXRME (Bifi:°C)

REFREROBRFE(LZ K 7 IR Uiz, MARORE
FHIRIE, ¥ 29.23+4.44 T, 60 431 31.87£3.95 £ T
ERL, BREEMICEREZENH -7 (F=7.82, p=0.010), %
HEIE T, RIS LT 3 ok, 10 0%, 20 DA R
IZ EH LT (p<0.05~p<0.01), MREREIZ, ZL#i 29.66
+3.88 T, 60 /3% 31.49+389 £ TEHF L, REFICHE
ENH o7 (F=5.39, p=0.029), =¥ b —fE, ZF
B 27.34+£4.50 T, 60 2314 28.47£4.94 L RIFNICHEEIT
oo tm, SFEMOE TR, AEEITRM-T,

37.0 (€)
32.0 -l- T T T T’_/ T T T *
e ey
=l ek | o
27.0
22.0

ZERiE 35y 104> 2047 3047 4043 5043 6043
et [I1; P (n=15) [ ERE(N=16) =t - (n=15)
SAEAIREN & BT *p<0.05
b Bonferroni *p<0.05  **p<0.01
PUREN £ ooyt (1 8Ehid Y 1 2R L)

7 RJER MR

4. FEXRER (Bfi: °C)

TERREEORFNENEX 8ITR L, BEHREO TE
FEEIL, L 34121153 T, 34%#% 33.71+1.32(CF
M1, 604574 34.73+0.69 £ T LH L, mEAICAEEEN
o7 (F=8.50, p=0.002), ZHEILET, 3 HkicxL T
10 /5% ~60 0tk WA EIZ EH LTz (p<0.05~p<0.01),
BRI, ZCERiE 33.91+1.75 T, 3 437 33.81+1.45, 60
437 3455+1.26 &, IFHICHBEZII R o7, 2 bR
— VBRI, ZEpiE 33354252 T, 3 43f% 33.01+2.38, 60
437 3414+1.23 &, RRESHICH BRI 1o, 3BEM D

(©2019 Health sciences Research.

W TIE, AEET NI,

36.0 (€)

32:0 -_ﬁ

ZEriE 35y 104y 2047 3047 4043 5043 6047
et [ F#E(N=15) (R ERE(N=16) ===/ fn-)E(n=15)
SIS & %SO *p<0.05
% Hi Bonferroni *p<0.05 **p<0.01
FAGNREC 15 e HOWT (1 BRSHD 1 BRkER L)
8 FEKMIE

30.0

5. #W@REtMmGEE (B : ml/min/100g)

Rk FARE O LM 37 B 1S, eI 14.36215.61 T, 60 477
18.91+11.87 LRIFAIICH B AT o7z, WRERIL, &
F#IRF 13.72+12.15 T, 60 43 19.78+12.32 L RFFNICH E
FEI R o7, 3w b r— VBRI, 2R 10.01+12.89 T,
60 7714 12.46+£11.23 & RIFICH BT e o7z, 3 BEM
DHWTIX, BEAET RN,

6. E=HMFHE (B : ml/min/100g)

NEARED S R i i, Zo#0F 34.31+£9.27 T, 60 4
% 32451931 LRRHIICH BRI R o T, BRERRL, &
##F 33.85:9.04 “C, 60 434 29.90+£8.34 L fRIFAICH B A
B -7z (F=4.46, p=0.000), = b — VL, ZCHEE
35.46+8.06 T, 60 531% 29.27+10.26 L REEFAYICHE 21T/
Motz, 3BEM O TIE, AEEITRP- T2,

7. BR$A (BfL : [E/min)

IRt OREEEZE L 2K 9 1R LTz, BEHREDARIAIL, %
¥ 67.22£12.78, 60 43 59.76 £5.92 & iRFFAVICH H 2N
& o7z (F=5.11, p=0.016), BRERIZ, L 66.6418.06,
60 53 1%121% 61.65+9.03 & RIFMICH EZN H - 7= (F=2.81,
p=0.044), = b —/LEEL, ZEREE, 65.49+8.71, 6043
% 59.51+7.05 & RFHICAH EZEIT 2D o T, 3 B O L
T, AEETR»oT,

([=]/min)
78.0 T
68.0 T T

* %

Arj\ ' — T
58.0 11 \ f I i

LRRRE 34y 104y 204y 3047 404y 504r 6047
et [Uf; P (N=15) (R ERE(N=16) == 1y - (n=15)
SHEIE & B *p<0.05
2 HfE Bonferroni
FAFIEC X 2 oot (1 ZRGHY . 1 ZIR SR L)

X 9 MR

48.0
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8. EFXNBE (¥fi:°C)

ERNEE ORI ZX 10 (R Lz, BEAEOE
RNIEEEIX, Zo#riy 33.35+253, 3 43 31.91+2.19, 60
Itk 3297159, WEFMICAEZENDH - 7= (F=554,
p=0.015) , BREREIT, 225 34.61£2.63, 3 47 1% 31.58+1.98,
60 W P4IZIL 27.16£2.06 T IR L, BRIFNICAEENH
- 7= (F=117.82, p=0.000), = > kv — L&, Z2HkEE 19.23
+1.94,3/451% 20.76£1.74,60 /31 23.40£1.63 £ T LH L
REFRICHEEZEN D > 7= (F=48.62, p=0.000), 3EEM D
BTIE, AEENH - (F=11.75, p=0.024),

40.0 (€)
35.0 +—i- - T T i T E *Jl
ha h 4 l

30.0 +———— ’ e
25.0 —

T I I i) -
20.0 __P_é———:l,: s T T T s
15.0

WHFRE 34y 1043 204y 304y 4047 5047 6043
== i F11¥(n=15) BREBE(N=16) =t/ bu—) i (n=15)

ARG & BRSO *p<0.05  ***p<0.001

ST Bonferroni

AR & 5 ES T (1 ERRISH Y, 18RS L) ***p<0.001
X 10 FEEHRWIREE

9. AN—REEE (Bifi:°C)

AL FARED 22RO 1 SN —RHRIL 47.15=4.81, 60 /3 #
4461632 £ T R L, BIFFIICHEZER & o 7= (F=7.07,
p=0.002) ,

10. BRRE

TR AVERE ORI 2 X 111278 Lz, BEBE O ARG
DOIREVER X —053+0.92, /v A 1.07+1.03, /1 Atk 1.33
+1.18 &, MARTE HEL T AH (p=0.002), I At
(p=0.004) NAFIC EH LTz, BREFEON ARTOIRE
1% —0.56+0.73, Jr At 0.38+0.89, /A% 0.69+1.20
&, AT E Bl LT A (p=0.011), /" A% (p=0.009)
BEBZICEF LT, 3 b a— LB AR EE
1L —0.87£1.06, /r A1 —0.53%£0.99, /i A% —0.53+0.83
LHEBEII T,

HE I #E FRZERE 2y pn-iE
2.0 —
Lo m b T
uO ] T T 1T - JI- T 1 1
-2.0

AT & ®T o & omr o &

Wilcoxon O 5HIEAMRE  *p<0.017  **p<0.003
X 11 REVERE

(©2019 Health sciences Research.

11. HRERE

POERAE ORI L Z K 12 1R Lz, BEHBEOT A
AT PRERER 1 0.1340.35, /A H 0.93+0.59, /i Atk 1.07
+£0.70 &, JrARTE L TAAF (p=0.0013), N Atk
(p=0.0032) NEEIC EF LWz, BREEEDON ARTOPR
R 13 —0.06£0.25, M A H 0.81+0.40, /1 A4 0.94+0.44
&, IR & Bl LT A (p=0.0004) , S A% (p=0.0003)
DEEIC LR LTV, 3 ha— O ARTOPE
BRIE 0.07£0.26, /A 0.73%£0.80, S A% 0.67%0.72
L, MARTERBELTHAARFRAERICES LT
(p=0.0129),

9.0 b #E PRt av b
Lo - * .....
0 - .ﬁk(’f‘.
1.0
2.0
BoF % mT R & Al
Wilcoxon D7 5 ATIEA R & *p<0.017 **p<0.003
B 12 PR
12. POMS

POMS MEHMER D5 & ST ARIE THIR L e R EE 2 1T
Y, POMS BIfFhR D153 5 % 0 AR TR L7-fE R, A
FBECITAEEED R o7z, BRERETIE IBR—A%) T
I O—WHiAF] TS5 TREL) TTMD] OSSR HEEIC
KT L&, 2> be— BTk MY —#E PAEICK
TL,

# 2 POMS EfERR 7 RERS R DL

POMS 4 it NI A I AR O
RORESHA R b PG b HBRERE
B — R 3.1 1 15 0
firo-%birk 27 0 17 0
BY s 18 0 1.1 0
A 47 3 5.1 3
W 2.7 2 2.4 0
R 48 4 43 4
™D 10.4 4 5.9 2
BiE— % 2.4 0 17 0 %
Myo—EbHAR 20 0 1.2 0 *
B & —wE 15 0 13 0
% A 3.9 3 4.9 4
fita T 2.9 1 1.7 0 *
il 5.2 4 44 4 *
TMD 10.1 4 53 2 *
R — R 31 1 2.0 0
Dlmoo-wena 27 2 25 1
b o —wo 18 0 0.9 0 *
o A 5.1 6 45 3
| e 3.3 1 2.0 0
i AL 5.3 4 45 4
™D 11.1 6 7.4 5
Wilcoxon O SHIER AR E  *p<0.05
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V. Z%

1. BlEAFEORESRICOVT~EHNEE

SRIERERICIBV T, MARE L BRERECITRIEMICH R
W ER U, & ICBAREIE, TO%OMIE TR L T
BLT3n~20CHEICER LEZ, Zhi, AL Y%
BT AMEORFTINEIC L Y BltoE£mEEN LF 325, &
WO RO R L ooz, F2, BRIEHESETY,
REFARE & BRETETEME L b o TRIFIIZ ER- L7-, BIE
OEMIR & GEIRGE, WA CEERAZIC L2 IEE =
WRINCERNRED bz Lok ERLEZZ g5,
—J5, BREHTIEEGZAZICEDIMEICE>TED -
BRNEEORZEIZLY, BEORMIREFETIRS LA L
72EEZ2D, DXV, BIEAEEMALZESITMER R
T, BRELZGHIIRIEZ R CRIERER & 2R IR
EHL, ZERUCZEND D Z AR I, FANIER
WNERED, BRRHZERET 2 HIEE, Bl AE0ERITE
DLIDELTHRNDDLZ LR bhoT,
RMEERA~OFE L UC, B AR CIRM o KR HIR T
HHPERERS EF L, 21k, TRESZHZAZ
THEGINCINE T 2 Z L IC kv, EEELTH D FEHD
KR ARS8, KMOBRAEESEBREEZD
Nz, WAOBEIZRAZ D), MEE W) A TELRTNIT,
ZRLH® L THES O AICHORB TRIBAZT5HZ LT,
FEOFERN LA L E W R LEE L T\, — 7,
PREBEOEKRNIBEZ# LR S H7200TiE, B2 IER
WO LG4 R L CH <, RO KEIRICEES
H525FTELRN-TZEEZEZLNT,

PR CH 2 BTEEEES IR ICB W T, MRkt 2 ba—
NEECIHREICABEN S o T2, ZHTIREE DR L)
B LRIEIC L AERMIRED EFIC L - T, KRNSO
Tk AR L7, FPHGIR C & B RTBEGR SR IR A AL B A #i PR
WTIET L% LR ENT, £7-, ATEEREEOZE LI
AERICAEBFIENTH 5720, EE~5 2 54T
LEZ LN,

—RIZRFTINE %2 L7254, INRIC L > TRIEOD KE i
EOLE LA 540 LA ShTWA, LaL,
AEARELBREREE BICRERERNS EF L BEb s T,
LR R i | Tl AL RN e o T2, £, B8 EM
METIE, BREROL TRENAGEENH 72, L L
220 D 2R T IRSC R FARE 00 45 =45 Pz i o s B L2 IR i
MR AEENEN 1D, B2 RPNk X288
IE7N T & A HER & v 7, i i S OB O B RIZ DWW T,
BRI C & 2\ S, SR AT B I eV R T R R IR <2
IR S AR AR D XA Z T 5 b O TRV L i S
nNTWa, £, EEHBLFEOE(IE, FICKFLE
DULHE & PEIRIER 2 5728, WG O LERIREED
BAIC L > CEEMREROEELY 5.2, ikEICEEL L

(©2019 Health sciences Research.

2R END, ZTOLIBRBERICESTZEEI LN,

2. BEABEOREMRICOVT~EEHMN - DEMEE

TEEVER X, REARE & BREBEOMIHE T AR & L L,
ZOHRNEEICHEMLEZ, ZhiX, #1E 5% OB IED
IR EZBHE TR LR LR TH- -, T2, WA
BEEBRERORERmMENREMIC LR LTEBY, RBBUK
O LI L0, FE® ks NREREITIRERICX
STHEEZT DLV ) Z L EMENICRILS T T,

NGB L BREREOMBEOTERR ik, MARTE L
ZO%PEBICTERITH Lz, BizAE LW D BEGEITK
EHZIZEICRY, G AEEMA LR ERE LR
BV THRBRICPIERTE 2 ER g2 B2 bz,

POMS IZ X 2 DB ECIL, Gl AEERELIRED
4-5PHEA L TMD AEFEICIKF L, £72, 2 br—L
BB TY TR —# B PEBEIET LA, 2,
TEREREHNRT 5T T ROVELES, LHENICEE
BRI THDLEZZBND, L, BREBEOIRKE
BRI AEBEIIRTLTWD 2 &0 h, BRERICRT
DRSEWHEDLENMEDIHRIB N EBZ O, IR
BERITEEGHIR L LI T 78—V a v BT A &
MTEDLTFTTHDEIHNTVWDYAN, ITHIETIL, &
B LWMIBBEIILHEOEFEEDIEN S D &
POMS % W TR LI TW 5D, AWFZEICIWTHEHEEC
FHEEERHZONT, BEEOLITOIMIC BWVEEN L
LD, FEICEO TEBWEZ I KD HRIEDR LY
TAEERBER L2202 LI K DEMEN o fzZ &0 1
DOOER LB Z LI,

PLEDZ Enn, Gl AMETERNEZRED ST,
ARBEADICRE R L7358 & ISIE RARICIRBVE R & Pl 4
LR EE, BHT S Z LI 2EREN W2, DER
WHEBLEL ZENTE R EHERN SN,

3. BERWEREIZDOWT

ARNANTIE, TTRAF v 7RG AENOEIRD, 80C
2725 X OREGEVN, BEMOa—FT 2RO HN—
LCHEALE, Ao8—RERE, RERER I, ki
Re Wit b E 525 & ENTWD 433 CULE 9%HEB L
Tz, ZORYD, Bl MEICEfd 5 2 LT, KBRS
EUDERENE W, £, RO AOHEHEALN THRO
MThHDZent, iR CEBDERIZfiti 2 FTRENED &
WV, FOT, FEEOEFTICET AEE T 5580,
R LR L L OO RE TIHRERE 2 5 &l 2
TRBEERD Y, EHNRBESCEERLETH D,

O 3OV TR AR o0 el AR R N SR I IR B 25~29°C
ThHoHEWME LT D, BTN D 60 3% £ T
33.4~319CEHRE L TRV, BREFETIXZLEIF34.6C, 3
3% 31.6°C, 60 534 27.1°C TR R BRI KU % k[al - T
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BY, BERNZFRECIREICRERSBRIEIERN S 72, 2

Fa— BV TIE, ABRETWAET THLREKRNIEE X
EHI 200, BRNEEIX 25CA TlH 72, —F T,
ANRIFICERNOREN RLEIZ EH L, BFCERENE
D HIRTEEEOJRE & 7 5 BIRNIEE & ShTng 35°CW
B ENRoTz, Fim, HAHEDS OREDO RE
FERGIR ORI 72 _EH & AR OK T HIREWIIZRE L
TEANRGEPHF SN &V ) L RROREEZ L TR
D, BE 1BEIMCBEZAEEFEH L TERRNERED AT
T CARDOECHEE R R RN H Y, ARZIRP IR S
nie,

UEDZ Enn, Bz ExRELTH Bk Lz
LELABRODEND B0, BESCER L ~LoKn
BEICGT-AEEERT B, KIREMED Y 27 25 E
L, BAEERETDIZENREZ LV EE XD,

4. MEDORS - SROFE

AL TIE, WELMAEHMEZ2Y, SARIRIZKREL
ENDoTz, SARIBCEHEEC L - T, KEIRCKLE
Fik, FEMEEICEEE 52 5720, WEBRBROLZE:
e — B O RBREREE 2B X 720, WERH OB X
LT A ~DEENb-TEEZLND,

R MR DI DO E LT HOWT, FATINER B ik
FRORBIR L OBENNE 2 L, W2 ERNEZERET
LZENTERDST, FO70, HHhRIEE 2 BE
D5 EIMTE DAL ANRY MVRENTC LT — LD
WIE, W7 EABIHEIE 2 0L, K0 Bz RIc o
WTHHR T A ER D 5,

NN L DBERNIBEOE L Z RN 2T — 2 ZHE
T 5201, ARHFTETIXATRE/AR R ) %538 O (REh % HIBR L
2o ARBRBETIINEENEIRY 252 & TRKNOIR
BIIENT D, Fio, JBEF 2/ 2EFEREICRE L
7, EBA - LBEIAELIIC B W THEERERMEIZ L
BNEZOND, Gl-AMEEMATIMEICONTEH TR
OEEVIRELEZHOTHY, THROBIZIA LSS
IR EDHRIZHONT, HIGNLTIERY, 20720, Glci
IR B EBNRERNY, FEEEAT+STHD EE X
%, WK CREICEZAMEEERT 20, SHEED
FRMOBIECRE~ 20555 AV 0 52 iz >0,
BT oM ERH D EEZD,

V. #58

1. FWERE  REREE T, B L RERIIRERIC
AEICEFLTOWE, 3EB OB TIZAEEEN M- T,
TEERR T, BARTREEMICEZIC LA LT, 3
FEE O LR CIE A BB R o T2,

2. VREBIR : REIRERIE T, BEIEE L RERICRERAIC
FRTLBEMERS o7, 3 REHE O LI CTIEA B AN 2D

(©2019 Health sciences Research.

o7z, RIEEERERIRCIE, BB L =0 b e — VBRI
ICHBEICTEREL W, 3O TIXAREN -
7

3. M : MR ETIE, 3L bR AEENR
<, 3SHEMOLETHLABEN R -7, IR ET
X, BREFEOLRFN LA EEND T, 3HBOLET
BHEBEEN R T,

4. WRdE c BEATE L BRERTIIREHMICAEICTHRL T
7o SEERIOHE TITABEEN D -T2,

5. ERWNIRE : BABETIXLHIEAD 60 9% F T 33.4
~31.9CEHR LRFIICABREN b -T2, BRERETIT,
ZEEFREIT 34. 6T D 60 7314 27. 1CE TREFIICHEICT
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[Original article]

Effects of different methods of hot-water-bottle heating of a bed
on living body and bed temperature

KAZUKIOTA™ SHIZUKA TAKAMAGI™ HIROMI KUDO™
YUKO ANDUE ™ MAYUMI SATO™ SEIKO KUDO ™

(Received September 4, 2018 ; Accepted November 26, 2018)

Abstract: We warmed a bed with a hot water bottle in two ways—Dby either keeping the bottle in the bed when the subject
entered it (applied group) or removing the bottle before the subject lay down (removal group).We then examined the
temperature of the bed and the physiological, mental, and subjective effects on the subject. As a physiological index, we
measured the skin surface and deep temperatures. The mental index used was the Profile of Mood States (POMS), and the
subjective index used was sensations of pleasant heat and thermal. We measured the surface temperature of the hot water
bottle, and also the bed temperature. We measured these parameters every 10 min for 60 min. The skin surface and deep
temperatures rose in both groups, and the two groups experienced similar pleasant heat and thermal sensations. In POMS
testing, the removal group showed pleasure more nearly intentionally than the applied group. The applied group was at risk of
moderate-temperature burns from contact with the surface of the hot water bottle, whereas there was no such concern in the
removal group. In both groups, the bed temperature was more than comfortable and succeeded in keeping the subjects warm.

Keywords: Hot-water-bottle , methods of hot-water-bottle , Effects of hot compresses , Bed temperature

(©2019 Health sciences Research.
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[RE]
HASADRIZETHBRAERRNEOREICEHT R

TR TRRSE R AT BPBORET R SEsET

(2018 4 10 A 29 HAzfF, 2018 412 H 21 H3H)

B HRRIAHKIITE SR L HAER L TR Y, HELFED ZHRL LA L 22> T 5, ABZETIE 2016
4 AH 5 201845 9 A O BRI, HRRBEOILATHIX A 7 A FE{5 159 i i3 L OFEEH R OFEFERM 29 Milk & 5412,
b hEYYERKE & &h 5 Campylobacter, Yersinia, Candida 72 & OBERHEELESE, Vibrio, 3 X ORI KM E O
RARM AT Lo, 1 T ADH 159 A7)~ 5 1% C. jejuni 4 i &, Y. enterocolitica 10 #5 {4, C. albicans 23 f# {4, C. glabrata
12 iR, KRIGE 47 IR S, 2 BRIGE 2 BRI TRIE M KIS E MBS T astA ORA 25807, £FEHE
BHF 29 B> 51X Y. enterocolitica 1 £ {45, C. glabrata 8 B IEARH X iz, B T A DFED B T4 OFFJFEVERI B 8
HEnZ &lonz, 77 A0 LFEFRAM & OB TIBORIYERKNEN RSNz Z L2 b, Mg oBEFRMEICD

WTIHEZ KT D,

F—J— K : B 503, Campylobacter, Yersinia, B4EFREREEE, Vibrio, THIEMKIGE

I. [FLC®IC

B B0 #1213 Campylobacter 21X U & Lz b b IEEYE

FREREENTWD EEIN ), b2 MERNIZIRA
TOHEBYERSI SR ITEELOND, BIE, HFHREIL
AT I 2 PN T A7 EOBRENELZ S b,
EFNOWEIZE2EECFET AT LOMEE ST
59, FEZHIIIEEEMBEEN, E FOBFELR
THEEF OB TR SN D720, KR < EXERE
Thd, £, —HHAFEESCE METEORIK & 72 5 G
JEFRRNEH O EETHZ ENHEINTNDE D, FEZ A%
O TR SFEIIEEEM LA T 57201, BEICE M
FEHEEE A RAET LI ENTIREIND,
ARFFETIE, SLATHAICEB N TE Mo/ b OB S
71 878 %, & % [ YE K i Campylobacter, Yersinia, Candida
72 E OB, Vibrio, TRIFIEKIGHE 2581, 7
T ADHR LOKEERRFETEEM BT 2RG RN EZ A
L7z,

I. }dREAE
1. X8

XIE21% 2016 4F 4 A 75 2018 4E 9 A £ T, HLARTKZFAHET
HIXAZ CEREL L 7= 1 7 A B RESEME 159 ikt K OFED =
fa—F— L 0B ONTFEIERM 29 Mk e Ui, BE I3
FIZE TN L b OEREERELZ AT 2 g #8EL, 5
mL OEBEHEKICIERE Lo, E-BEERMIL, 25 g 2/4&

WIN-IPNE NS R e 2T R
Hirosaki University Graduate School of Health Sciences
T036-8564 75 ARULILRIHTAM 66-1 TEL:0172-33-5111
66-1, Honcho, Hirosaki-shi, Aomori, 036-8564, Japan

*2 LIRS A Rl R
Hirosaki University School of Health Sciences
T036-8564 T ARUkALAIHIAKT 66-1 TEL:0172-33-5111
66-1, Honcho, Hirosaki-shi, Aomori, 036-8564, Japan

(©2019 Health sciences Research.

FRAIEK 225 g LIRFIL T 10 M AHE L ATV, 10 {547
PURIR & (FI U 7o, W O iR b EREE 24 BERI LN IC 52
BRAE{T-o T,

2. FXIRE ORI
1) Campylobacter MDFER]

Bk 05mL Z HI 7' 2> (AKEHE) 25 mL 3 L O
WA 7 <1 50 pL, AR/ k¥ 7Y A b (Oxoid) 30 pL
EIRTIL, MgRSLt (Txruy s, ZFEHAEF) T
3717, 24 FpIRIUH R T & 1%, Y T — 2 KK (Oxoid)
W1 HeFEBEKL, BMIFREMHET 37TE1ICTRE L,
B B2 E Licau=—% 77 LAY L, Campylobacter
RO DRAEMBHER INSE, x4 —ER R (A
AKEAR) 15 PR IRYEANAK 53 iR s & O PCR & MW TRl
DREEIT -T2, BIREEHEMA S fERBIIER & Y0 Fik
ICHED, 1%BIREET N U 7 A/KIRH 0.4 mL IZHRE 2 1%
) L, McFarland 2.0 |Z7##%, 37£1°CC 2 WE[EIFHE L7z,
Zhuc=re U RIK 02 mL 2%, 37£1CT 10 4>
MEFE L, AERRWERAZzELEGAEHM (C
jejuni), FE@ DS W EE B Z 2 U2 IEA 2 e (C. coli %)
& L7 PCRIT, M4kl 2 n =—% TE f&EjiK (pH8.0,
FOEMi#E T3) 1.0 mL ([Z&# L, 100CT 5 s
10,000 rpm 5 43 L7z EiE&ET 7L —hE L, 1
#93& =113 Campylobacter 16S rRNA), C. jejunil®, C. colil?
DFRERISF & LTz, PCR KIS &I LIRS 72 0 BRIA &
7K 18.375 uL, 10 X Ex Taq™ Buffer (TakaRa) 2.5 pyL, dNTP
mixture (TaKaRa) 1.0 pL, 10 X 5 U Ex Taq™ polymerase
(TaKaRa) 0.125 uL, 7> 7L —h 25uL, 25uM 771 <
—4% 025 uL iN%x, 4\%& 25uL & L7z, PCR O5MFIAT
BAVEACL oy L U, BVEM: 94°CL M, T=—V 7
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717 ADEIZB T DIREGIEIR N E ORA 2B 2058

F1 AWRICBITDIERT T A ~—HEES

- Target s s Size
Spicies gene Sequence (5’ to 3°) (bp) Reference
Campylobacter 16SrRNA  GGATGACACTTTTCGGAGC 816 10)
CATTGTAGCACGTGTGTC
C. jejuni cj0414S  CAAATAAAGTTAGAGGTAGAATGT 161 11)
CCATAAGCACTAGCTAGCTGAT
C. coli askt GGTATGATTTCTACAAAGCGAG 502 10)
ATAAAAGACTATCGTCGCGTG
Yersinia enterocolitica YST GTTAATGCTGTCTTCATTTGGAGC 145 12)
GACATCCCAATCACTACTGACTTC
Diarheagenic Escherichia coli stx1 AGTTAATGTGGTGGCGAAGG 347 13)
CACCAGACAATGTAACCGC
Stx2 TTCGGTATCCTATTCCCGG 589 13)
CGTCATCGTATACACAGGAG
eae CCCGAATTCGGCACAAGCATAAGC 881 14)
CCCGGATCCGTCTCGCCAGTATTCG
bfpA AATGGTGCTTGCGCTTGCTGC 324 15)
GCCGCTTTATCCAACCTGGTA
aggrR GTATACACAAAAGAAGGAAGC 254 16)
ACAGAATCGTCAGCATCAGC
elt AACGTTCCGGAGGTCTTATG 511 13)
CAACCTTGTGGTGCATGATG
esth TTCACCTTTCCCTCAGGATG 172 13)
ATAGCACCCGGTACAAGCAG
estp ACTGAATCACTTGACTCTTCA 120 13)
TCACAGCAGTAAAATGTGTTGT
invE GCAGGAGCAGATCTTGAAG 208 13)
GAAAGGCACGAGTGACTTTC
astA CCATCAACACAGTATATCCG 101 13)
ACGGCTTTGTAGTCCTTCCA

55°C1 43, &G 72°CL 43R % 25 A 7 VAT, &5
WA R R 72°C10 20 1 34 7 V4T - F=(i-cycler, Bio
RAD), PCREMIZT=F VU AT <A NG 25%7 Hn—
AT 100V 30 43f#], #E&GKE) (Mupid-21, == ZE N
A A4 EITV, UV BEHC CEETOHIE 2 /R Lz,
2) Yersinia OFEH]

Wik 0.5mL /BB AN K 25mL (21%, 4°CT 1#EMIK
REER AT o720, SSFERE M, DHL 2R (DL L,
A/kBUEE) 3 L O CIN ZEREE# (BB L5 1 A4 E %
BWEEL, 252 1°C T 48 IFRIEs R 41T o 72, SS XK LT
%A, DHL, CIN ZEXE:H | CTHRE o Yersinia 255 = &
=—NHLENEEA, Thid TSI XM (B, v
TR TP R B, 0.3% W EE K & B (UL L,
SHHEFE) BLOZ Y ZT o U REREH (SRR 12
BWHL, 7V AT U RBEHEHIT 3721°CC 18 BFH, fih
BEHUIE 37T21°C T 24 WefHIEEER - HIE L7z, & I
HAREF > F api20E (VARA Y7 A4 AV 2—) B&X
O'PCRZAWT N, BERFEEEITo7z, FLMEEEEL 2
WEAT - 7ok ERRPIEA B L, &AL
1To7,

3) BERREEE OS]

Wik 0.5mL 2 MERBH 7 R o7 b s (G
) IZRFL, 25+1°CTHoK 10 B M5 & ik Lis o
IR A RO TZEICIE, 7 e —E R (B ARER) 12 1

(©2019 Health sciences Research.

H4HA2%EE L C 252 1CThek 4 AREEE L7, wik
WCHRELFan=—% 27T AU L, BEREEEE LR
et BHYRE, BREFERRRS IO T -0
VY F IR (B 2 O CTEBROHEE 21T 7=,
4) Vibrio DRERI

ik 0.5 mL & 3% RN T A U =Tk k (HKRIER)
25 mLIZEINL, 37£1°CT 15 BEEATES %%, TCBS %X
Bedh (HKEUSR) 10 1 A&F 2 BEEL 3721 CTH&E LT,
BB LIzan=—% 27 7 A REE LA 7 —
BB 217V, PCRICK VW EMDORIEEIT> T,
5) THIRMK I OREZ

Mifk 1.0mL % EC 5 CRBHME) (ZIRFI L 44.5+0.2°C
T 24 BiffiRE®E L= b, EMB ZEREEM CGEHHMEE) (21
FHE&HZBR L T37:1CT 24 Rl E 1T -7, KIGH
ZREDABICIREEH 2 v =—% PCR CHMREE L7, &
B AL 13 FRUR MRS O &40 DR EE & L,
& I MERIBE (EHEC) 1 stxl, stx21d, eaeld, HBEIH
JUE KR H (EPEC) 13 bfpA®, 157 ke M K575 (EAQQEC)
IZ aggR™®), astAl, mHHREJFEMEKME (ETEC) IXelt, esth,
estp, MR AMERGE (EIEC) X invEWE L7,

B, RIETHKEDO PCRICHEHA L=ZNENOT T4~
—IELICTELDTRLE,
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& Om, TRk &
F2 AWK DR RERHRE R

e 07 S FE (0 PEFE RS
Campylobacter jejuni 4 0
Yersinia enterocolitica 10 1
Candida albicans 23 0
C. glabrata 12 10
Vibrio 0 0
Escherichia coli 47(2)* 0

XK () RS TR AR

1 PCRIZ L% astA #EnT-HRH O
1 : Positive control, 2 : Negative control,
3 MR A, 4 BERIA B, 5 FRMERRIK,
M : Marker (100-bp ladder),

m. #8R

ARHTHIX ) 7 A FEAE 159 IR iR & kFR T3 G 8 ORA T
BE#ITo-H#55, C.jejuni 4 fR{K, V. enterocolitica 10 fi
i, MERFEEELE T C. albicans 23 #ifA, C. glabrata 12 #%
R SN2 (F 2), 2D 95 B Y. enterocolitica TIL[EE
BT THD YST O RIZRBRHTH -7, RGHEI
AT RIRD LR S AL, 2055 2 BAiE NG
BE SR+ astA DIRA Z R D 72 (1K 1), Vibrio i3 S
oo, —J, BESERH 29 MKk H> 51T Y. enterocolitica
1A, C.glabrata 10 BRIABHRH S Z(FE2), ZDVY.
enterocolitica % {42 PCR Z AT FER, YST O/ K
IR CcE oz,

V. 8

A, BT AFEIZB T D EIIERKEORA T 5
MEEITo T, MEEFED S B, Vibrio ORITRD b
ol BEFEEORYERRE SR Sz,

Campylobacter Bi#iZ, t hEMHEEREDO—> & L TH
HEEZ T L TR Y 1), AEIZRB N THMEER
FREERAEMEE 1AL & 72> TV B 18, 100 {EFEEE DD D
BB NRRSLT 5 92 LD, Campylobacter £ /%
FEAERHCIR YR &2 FrE T 5 2 L 3R THEE S ShTn

(©2019 Health sciences Research.

W, % W, Bk

2% ), F T IKERRLH T ARDIGY - WA K 2 KR
el b EE STl Y 2D, Campylobacter (KR T CTRETFE
SNTZEECKH TIHRPIESMOEFNATRETH D
) A[a] Campylobacter 237 7 AEENSBRE SN &
T, BT AWBERNIZ Campylobacter 2MFEIET 5 Z L AVR S
, ESICEMOWETICLE Y Campylobacter 28 E#HE H L <
LI & o TR T KIE ~TEALIA R IK RIG YL & 364 S &
%72 Y, #Hil-72 Campylobacter BHFRRYLIF L LTH T A
DIENEZ BT,

Yersinia JBE D 5 b, b MAEHERE & L ORIREMEEZ RO B
DI Y. enterocolitica 3 HIF 5D D, ACLLFTHHEMN
FMRETEKEREEFE L LTHOATRY D, XETIZ
Salmonella &% <> Campylobacter B& - &k 2 & ENESE
\ZHE 45 i, Yersinia BEIC L 5B T HIILAFICE—7
Lo TWE B, £z, AEOREM G EHTZ T
Mo UBRT YST 21300 E LEEEFICEY 720
END 2, BARICBOTHE, AT R C OB R F
BILTEE RO FF 72 VA RICE T 28E PRE o7
D, WHED ONREFRBOEF ZRE L THL RIS TH
BREFNL < WEESNTND, ARFZE TR S L7 kED
ST b HEMET T e M XU UER T YST IR
SN olfcd, BREAKZTLVWEEZEZOND, L
L, REIZTRT 1~3 AIZBERENRIENSE LN
HTHY, ARIBRBETTL2L4Z0HF ECHLEFTHI L
PWRENT, BEFOLE F~ED X 9 ITEYT 5 03 H
DN S TWRNR, RAKBREEEEZBZ LD V.
enterocolitica JEYUEDMER Db oD &b, BT AD
EHENBREEYIR L L C—EDZREBIZ RO AREMEN S 2 5
ns,

FERFERE R IC DV T, ARBFE CIXRIEM E B RE O £ 2
JKH 29T 5 C. albicans <> C. glabrata 23 S v7z,
e R DR ZJR G 20, FV A Xy hva v 7O/
EOENPOEEMO NS BRBREERKNECH D
Cryptococcus neoformans MR S EELTWD, &
[BI%kf G & Uiz 1 7 AFEMF )5 Cryptococcus J& HH O F H 1R
D BRI T2, il Sh7z C.oalbicans (3 1980 FAR &
DB UVHEREOEERF E L TRBShTEY 2, C
glabrata ¥, 1990 45 B v ¥ X EYYERIKE & LTH—
NA T A RIZHER LTS D), 200, BT AHEFE
H1 o C. albicans <° C. glabrata A3 AE1ENEELEIE O FIEIC R 5
LTCWOHREMERH D, 4% bkl LEfERLETH D
LEZOND,

Vibrio JE @ X & E IR E & L THFIC V. parahaemolyticus

BEEZTVA) BRESHTWS 30, —fRANCRIR AT
ANEHE SN TRY 30, KR TIEN T A#EFRL L OHEE
BMHFNOITBRE T Y A OBRHBITED biviehoTo,
A5 NIFEDBENCHRAKT 2 KGOHEFEN S Vibrio JBHE DR
HEHRE L TRBY, BEMMTL O T Vibrio J&1H % 5%
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BT ADEITEIT DR

WA, T2 RREEIIE VW EE X DD, TOT20
TP 2 EBRo R & T 0561, dGoEELIMT S
oM - ARBRELR O REARKEZ CEHTDH &
NHEFELWEEZD,
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ETEC, EAggEC IS D, KEBRTIX EASTL (A5

BEREMNEERGEMNEA T Ta b 1) 23—
T 5L IND astA BIETEZEBOBREN ORI LR, K
BAFIEE A S SR CTRAE L T D 2392
MIZEET EORRIBECER T2 EDOEFRFOEO LN
REMEEZ BT 2L LTV HENLH D D, R
PEE OBIESITITEEREICIT> TS RERH S, fEls P
I FRH T ADHEMENS EHEC 2B LZE#E LT
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SE b L CREEZITILERNL DL EEZX D,

Fiz, BEEEMPIZEENDIHEICONT, HEAET KU
HRR LU AEZ DTSR SN OATRPERITHR
HENholz b DL INR¥H 508, RIER CIIFEEAM
255 1 Y. enterocolitica <° C. glabrata 7 &0 & A FE{H i &
HTEORPEHERES R Sz, Wb NIINHOHE
R LTEBLT, REOKRMICI Y EEREM DN T
ADRFEN~, ILIBENDLER~EEIBITL, &
RELTHFRAOENBERHEEREOHEN FE L 725 T
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[Original article]
Prevalence of pathogenic bacteria in crow droppings

CHIKAO YOSHIDA™ MISATO KUDO™ SYO YOSHIOKA™
HIROYUKI NOZAKA™  MIYUKI FUJIOKA™

(Received October 29 , 2018 ; Accepted December 21, 2018)

Abstract: Many wild birds live in the Hirosaki area of Aomori Prefecture, where they eat household waste and cause fecal
pollution. From April 2016 to September 2018, 159 fresh crow droppings and 29 waste food products were collected from the
house in Hirosaki to examine for the presence of Campylobacter, Yersinia, yeast-like fungi, Vibrio, and diarrheagenic
Escherichia coli. Among the 159 droppings, 4 C. jejuni, 10 Y. enterocolitica, 23 C. albicans, 12 C. glabrata, and 47 E. coli
strains were detected. Two of the 47 E. coli strains possessed astA, the diarrheagenic E. coli-related gene. On the other hand, 1
Y. enterocolitica and 8 C. glabrata strains were detected from the 29 waste food products. Aside from various pathogenic bacteria
in the wild bird feces, similar infectious disease-causing bacteria were detected between the feces and waste foods. Therefore,
we should continue to monitor and investigate the relationship between the fecal and waste food pathogens in order to
development bird management strategies to prevent the spread of harmful diseases to the general public.

Keywords: Wild bird droppings, Campylobacter, Yersinia, Yeast-like fungi, Vibrio, Diarrheagenic Escherichia coli
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[RE]

BhRTT EADANIFDKRICE 1T 5 FRK

TRESER™ 5 AT

( 2018 4F 12 H 20 H 34,

i TR

RN 56 527

2019 3 A 4 A= F)

EE  WEEMICIE R SR OEBRIC X 0 L 2 25 BYYE 2 K REGE & W, BIEDO A AR CTIHEBEE 2285 b3
HEOREND D, AL TIL 2018 4 6 H 25 2018 48 8 HIZH T CILRTTEL 2> SERELE A7) 117K 20 FR K % b 4
LT, KRRIEYWER L O ETFHO TEARFIKNE T 5 Escherichia J&, Campylobacter J&, Vibrio B>\ Tl L
720 HEOREE, 18 BfA25 E. coli A &7z, E. coli RO 2 MIADHESEREIINTN L EMEE R L, SRE
M CTOREMHINRBI NN, —FF CTEIRETE coli REZBOT-MELH o722 L0vD, E.coli NFE AlRE/R M
SIBEIZOWTREMZRAERNMNECTH D EEZ biic, £7=, E. coli BHFHIEIT S HI 74 3 > ORiEEHRIEE % 37°C
D 40°C~EFH U725 R, E coli HHENHEMLI=Z LD, AiERIEEIL40CA LV HEYITHL EEZ DN, &
HIZ, RGHRIIK 3 IR S astA BB 1% FF2 E. coli 23 S, WIKEKAT 2 2 L 12 L DK RBYSEFR A D fE

BRIED PR S Tz,

F—— F 5L AR, KRIEYE, Escherichia J&, astA #{51-

I. XL®IC

R ERAEMICTE R SN KOBERUC L 0 Z 2 BRYRE
EARRIBYIE L VD D, IHEOBATIE ETAKEDOE LI
VY, KREBIIEOHREITE L BA LzboD, BED
IKBEE RS DRAEOMENH 25 29, FSEIZB T DK
OIEGEROEFERFRE CTH 5 THRIFMERIBES X O
VERANY B —Z X BRYE, HEKCHEAKORAIZL S
HLONZNA, —JF, BRBOEBIIZ LV IBIET H2RBFHD
25, BBREICBWTEERFEKRE CHLIBRET Y A O
W, g~ IR RIS AFAE T D D, LA AL CIan )11 2%
DFIEGUZDNT, ZOFRENEBAIIT DAL TN RN
ZEh, RBFSETIE, BARTTHEL Z WIS & D75 YL
R EEBT 27010, WIEOKEXGRE LT,
Escherichia J&, Campylobacter J&, Vibrio JBIZ W TRAE L
7

I. HERE&LUHZE

1. ®&EAJIIK

X 421% 2018 4F 6 H 7> 5 2018 4F 8 A = TITHLATH, #ER
1, NP XL OERTT CRILE 21K 20 A & Lz,
2. Ak

1) #K&E

*1BLRTR P E AR 2R A B R R B
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T036-8564 75 ARULILAIHIAM 66-1 TEL:0172-33-5111
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*2 LRI KRB AR08 o mi R
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T036-8564 75 ARULILRIHIAMN 66-1 TEL:0172-33-5111
66-1, Honcho, Hirosaki-shi, Aomori, 036-8564, Japan

*3 BLHT R R FABE 2 2R
Hirosaki University Graduate School of Health Sciences
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¥ 100 mL OB A K ISR 22 AT, BEEEOK
AT o7, BKRRIZIE, oK BRER X OWER, W4 R &
OBk HE4, BKkES, AIBBIOY HORE, KRB
FOUKIR, HEMRE (EoF, WEHE 0~10.00 ppt, =
v a—. ¥ ), pH(pH A — 4% —, B E#iPH-2.00~19.99,
TRAT V), RO L OO OIS ERIE Litsk L
7=

2) FkgeoLE

A7 A% e — b X UVEMHIER No.2 (ADVANTEC)
EHOVCRAEAZER LZbOEBERIAL Lz, 1.5mL 5
2 —7 3ARITIEHAZ 1 mL >4y 7E L 3,000 rpm, 54y
ML, RiEE#EClkiEms R e Lz, ik
(X Escherichia JB## % 100 uL, Campylobacter J& 7
Ji% 500 pL, Vibrio BMRAH % 100 uL & L7z,

3) Escherichia BOBEEFEIE

WERRIAR L mL % EC 7 m A (5R4F) 10 mL ICHEFMEL,
40°C, 24 BRfEEEE Lz, [FRRC, MR 01 mL % HI 7
A3y (=vAA) 2 mLIZEERL, 37°C (K 7 LI
40CIZATE), 24 WEFIRTRE#E%, HI 743 1 mL % EC
7% 10 mL IZHERR L 40°C, 24 MeRiEEsE L=, F D% D
FIEITLETHY, EC 72 2% EMB £ P 121 A
SHBHL, 37C, 24 WG &E L=, EMB it Lo&R
YeiR & £ 9 = @ =— | Escherichia coli # &\, E. coli 16S
rRNA 121y & L= PCR #EfE L7z, Z Z CE.coli &[FE
SN bOiE, S5 FRIEM ARG R B R 25 &
L7- PCR %3 L7-, EMB £l L& BICIRZ fEb 72w
EAFEHRan=—|I Y LE h—vy 3 F—5i (=
v AAL) WZBERL, 37°C, 24 Rl L=, YL E h—/b
~ v arx—iE EoEAEN 2 = v =— X Escherichia
albertii %%\, PCRICE DRIEZED D Z & & Liz, 48
PCRICEARIEE TESTZDITE. coli DB TH o772,
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x1 fERTT A ~— AR

Target gene Size(bp) Primer Sequence(5'to 3') Reference
ECA 75F GGAAGAAGCTTGCTTCTTTGCTGAC
E. coli16S IRNA 544 8)
ECR 619 R AGGCCCGGGGATTTCACATCTGACTTA
Vi AGTTAATGTGGTGGCGAA
stxl 817 9)
V5 GACTCTTCCATCTGCCG
V3 TTCGGTATCCTATTCCCG
stx2 474 9)
V4 TCTCTGGTCATTGTATTA
EA-1 AAACAGGTGAAACTGTTGCC
eaed 454 10)
EA-2 CTCTGCAGATTAACCTCTGC
EAST-1 8 GCCATCAACACAGTATATCC
astd 106 10)
EAST-1 AS GAGTGACGGCTTTGTAGTCC
EP-1 AATGGTGCTTGCGCTTGCTGC
bfp4 324 11)
EP-2 GCCGCTTTATCCAACCTGGTA
AggRksl GTATACACAAAAGAAGGAAGC
aggR 254 12)
AggRkas2 ACAGAATCGTCAGCATCAGC
LT-1 AGCAGGTTTCCCACCGGATCACCA
elt 130 13)
LT-2 GTGCTCAGATTCTGGGTCTC
STh-1 CCCTCAGGATGCTAAACCAG
esth 166 14)
STh-2 TTAATAGCACCCGGTACAAGC
STp-1 TCTGTATTATCTTTCCCCTC
estp 186 14)
STp-2 ATAACATCCAGCACAGGC
EIECI-1 ATATCTCTATTTCCAATCGCGT
invE 382 15)
EIECI-5 GATGGCGAGAAATTATATCCCG

FERRIZHEMH L 72 E. coli BhE B T D7 T A4 ~ — IS %
#LITART,
4) Campylobacter BOBREFIE

MR 05 mL 2RV N7 A 3 (BIEYES) 2.5 mL
WHEREL, U~ 150 pL B PRV R o7 U 22 b (B
HALZ) 30 uL A%, 37°C, 24 BrfiiF&EE® (7 %o
Ny, ZEHAEF) L, Avhrr7A43ar%1 A4
HAw g —ReH (BEYE) 1@k L, 37°C , 48 KK
RS, B Lo a0 =— oW T 7 T AYaE21T,
SEAROEMEBRE 2R LZ, Z0®%ITAFTVF—ER
B L, BBiEOBRA ITIXBIREEEINAK > st 9% X
UPCRICE WFEDRIEZFT - 72,
5) Vibrio BOBRETFIAE

3%NaCl Ii7 B UALF Rk (= AA) 3mL IZHE
ik 0.1 mL 2 L, 37°C, 24 BREsa%, 7Ah U
7 hrKE1AEH TCBS I (= v 2 1) ICT®ER L, 37°C,
WA L, M b an=— iz oW TAF & —F
AR A L, BMHEOBAIZIZ PCRICE W EDREEIT-
72
6) PCR

KRINELH EDar =—% HI ZREFHIZCEEEL, 37C,
24 W HEREEE Uiz, koo 1 = o =—% TE buffer

(pH8.0, Frytflidk T.3) 1.0 mL IZR& L, 100°C5 4y FElmn
#1% 10,000 rpm TS5 yMEL Lz BEET L —FRE L

(©2019 Health sciences Research.

Too WTNOBEFRED LYY O PCR SO &I
7K ¥ Jk 18375 pL, 10 X ExTaqg™ buffer(TaKaRa)
2.5 uL, dNTP mixture(TaKaRa)l uL, 10X5 U Ex Taq™
polymerase(TaKaRa) 0.125 uL, 7> 7L — k 25 uL, 25 uM
TIA~v—%025puL &L, £2E%25uL &£ L7z, PCR®
IR, ATEVEMEZ 94°CL r ATV, BAZEME 94°C1 Sy,
7 =—1U 7 60°C1 5], MESUG 72°CL 43[R % 25 A 7
v, BB RERIGE 72°C10 43 T 72, PCR FEMIT=TF
CouLsTawA F25%7 Ha—Z 5T 100V 30 4y
I SIUKE) (Mupid-21, = ZEA F#E) %247V, UV B
FHZ THEB T OTFEEHR LT,

14
12
12
E 10
8
6
4
2
0 0 0 0
0

TEEE  TEEEE TIRRE TEER
E. coli E. albertii

31
1 BREER

Campyfobacrer% Vibrioflg
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T B & M, & H, B M
# 2 HRRIROWPERF
Fiz = 5 £ colf astd& 5T HIERIGE
WEES R L G GO RRE O B rhes mems meEs (om0
1 BLETH FEh FBBh 240 18.0 0.40 8.06 + 37
2 BT EEn R 230 18.0 0.30 8.12 + + 37
3 BLETH FEh Bh 230 18.0 0.30 8.05 + + 37
4 Beftr  EER EER 25.0 21.0 1.00 7.43 + 37
5 AFH Bh Bh 280 19.0 =10.00 7.84 + 37
6 ANFET BEh EER 28.0 23.0 >10.00 7.80 + 37
””” 7 Emm WA mh 230 0 225 ~1000 807 . T e
8 EfHEH O Bh Bh 230 23.0 >10.00 8.11 40
9 EHH Bh Bh 230 25.0 >10.00 8.05 + 40
10 AEIH FBh FEh 330 25.0 0.10 7.47 + + 40
11 ALEIT HEh BEBh 330 23.0 0.40 7.65 + + 40
12 BLEITE  EEh EER 33.0 25.0 0.30 7.75 + 40
13 ALETH Bh Bh 330 23.0 0.30 7.58 + + 40
14 BLRTH Bh Bh 330 23.0 0.30 7.76 + + 40
15 EHE M 2% 210 20.0 0.40 7.36 + 40
16 EHE M &Y 210 19.0 1.00 7.24 + + 40
17 EHEOW O 2v 0 220 19.0 0.10 7.08 + 40
18 EHE M &Y 210 17.0 0.10 6.74 + + + + 10
19 EHHEOm O 8v 0 220 17.0 0.10 6.66 + + + 10
20 EHE O OmM O2Yv 0 220 17.0 0.10 6.70 - + 40
m. #R Wi B 13 E. coli DRHIERD Bhah-7- (93), 5%

KGRI A 20 BefRn B, ARG ERRIR TIT 12 /iR, Al
FrfE 72 L o> EC 7 1 A HUMESBMRIA TIX 14 MKk E. coli
A &37-, E. albertii, Campylobacter &, Vibrio J&13K
BHTH-oTe (M1, FREOHERREE 2IRT, &
B, Bk 1~6 £ TIL HI 71 3 ORHEERRE % 37°CICH%
TE LTS, Wi 7 LURIT 40°CI4 L=, E. coli #iH
L, AFEERIRE 3TCOYE DORIEEMIE TIL 50%, EC
70 AR TIL 83% Th o7, £, RINGRIRE
A COLEEITRIHEFRMRAE L O EC 7' e AHMEEFRMRA L
HIZ 6% TH o7, S HIT, HRRTTOE RHEKISHT 2

M

PC

NC 1 2 3

<—astA

X2 PCRIZ X 2BIETFRBERERD—H
M : Marker (100-bp ladder)

PC: Bt = b — 1 (astA, 106 bp)
NC: f&fk=ay hr—

1,2 : astA iRk

(©2019 Health sciences Research.

K 3 BIRD~ 4 Fffk (RITHFRIRIK 2 #il, EC 7 r *
BEEFRMRIR 2 R, 5 b 1 BIEIZE—H{K) 725, astA
WinFEFOE coli At Ehnz (K2),

V. 8

E. coli DHEE LT, k% EC 7w R |ZHAE L5
#%, EMB RFHHIZEHE - #5889 2 51 IAHRESN TV 5
8, ARFFE IR OB BN D IR WA ORISR E E D
71018, iK% HI 74 3 CRiits#E L72fRICEC 7 1 A
\CEERET B R BEA L7z, E.coli BIHERIZ, HI 71 3>
DRTEEEIRENR 37COEAITIE, EC 7 o A BiphksEHk
NRIEFERIEL Y bEL Rot, — 5T, HIL 7 A 3 VDR
FEA8IR DY 40°CDBAITIE, EC 7 m R BUMUEES A L Al
HERMIR L TE. coli RHSRIZERE CTH -T2, 2D Z &b
ATESZRIREE S 37T°C DA TIE, E. coli LSO A L
HEJE 95 E.coli ZMHTERWAREMENE 2 b5, E
coli IXIEPIHIEE R O Moo B & el U CBMCIRBIE % R o
BOZ Lvn, E. coli DAOE Z W35 7= IR EIR
X ACHLvBEYTHEEEZEZ D, £72, EC 7o RH
MR L HI 74 3 U CRINFEREIT O FIEOELHL LR LY
HWLEMEFIETHADICHONWTITRARLETHY, 4
BRAEE LV L CHET 2 HLERD D L Ebh b,
A, WTHNOMRETFIATS E. coli B Szhno7z
BRI 20 RIATF 2 RIATH D, 2D O REIT N
% 10.00 ppt(1.00%) LA L TH -7, ZHE, E.coli 28k <
FET D EBAERRTHOE /3 IREE 5.00 ppt(0.50%)200 2 %
UEDOETH D, iz ks &, E coli iIZIEMFHEHEIC Y
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3 HERKHLS T O E. coli #H B

30



%)

S, MKV EEAHESN DD, FFEICBNTY
EH IR T O E. coli OREMFINREI Nz, —FHT
A ], H43 R 10.00 ppt LA_E T E. coli #HH &2 RO -k
bolo, AHD 2N ANTHAKAWTHKEREEIZISIT S E

coli D HEHE K OVt S S\ TIRA L 7-4F%2 Tl E. coli
IEFERE =% 2D X O e BRI ORI X o CHEME 3 35
S, HAERDRPHRK D K5 7o @i IR E R BRI I T 5
T ENRTE, FRMHEMEORFHIERN 2 N LK DS %
it LR, BEEZHEFFT 2 NaCl & Mg A 4B X
W Ca A AVDIEFENRLETH-TZEMEL TS, L
Mo TAEEH TR T E. coli MiH &80 =Bk T,
RO RS BREBYRA A OEERMENE S TN,
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The study of water contamination in the riverine system
around Hirosaki area

MISATO KUDO™ SHO YOSHIOKA™ CHIKAO YOSHIDA™
MIYUKI FUJIOKA™

(Received November 27, 2018 ; Accepted March 4, 2019)

Abstract: Waterborne diseases are caused by intake of water contaminated by pathogenic microorganisms, and at present,
outbreaks of waterborne diseases are sometimes reported in Japan. During June 2018 to August 2018, 20 water samples were
collected from the rivers around Hirosaki area, and Escherichia spp., Campylobacter spp., and Vibrio spp. that are known to
cause waterborne diseases or foodborne diseases were investigated. As a result, E. coli was detected from 18 samples, and
salinity concentration of 2 samples that did not contain E. coli were both over 10.00 ppt. In the progress of detection of E.
coli, pre-culture temperature was changed from 37°C to 40°C, and detection rate of E. coli was increased. Therefore, it is
considered that 40°C is much suitable for pre-culture temperature. E. coli that harbored the astA gene was detected from 3
samples. The astA gene is one of the diarrheagenic E. coli-related gene, and has been reported to be detected from healthy
participants. On the other hand, it has been reported that the astA gene causes outbreaks alone, so in this study, it is estimated
that intake of these water from the rivers may cause waterborne diseases.

Keywords: Hirosaki area, Waterborne disease, Escherichia spp., astA gene
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BSF (252 DB OWTHHER LT, b, EXT A
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O T & PeBRE LTz,

1. Ak

1. ¥E
BSF @ % il IZ 1% X # % 4 % & (UD150B-40/
P364DK-85/R-300, Shimadzu, Kyoto, Japan) %#fffH L7=, A&
BB ORIEHEIT 2.6 mmAl TH 5, PEMAITIT Acryl 7 7
v b, Tough Water 7 7 > h A& L, £72, BE
WEIIL 7 77—~ BIFEMEAE MR &3 (Farmer Chamber Type
30013, PTW, Freiburg, Germany) %l L7z, —J, BSF ®
T T7 eI 2 b—3 3 & Phits (Particles and
Heavy lon Transport code System) ver.3.02 © % Fu 7=,
2. HEKEIZLD BSF DHEH
SLRTRFEFHMBR B O iy 2 2EIC LT, B8
J£ 130 kv, EEH 200 mA, FREEERE 10 msec, FRK T
A RVTHRIE -2 1m0 R PEEE (SSD) 140 cm OAZ{ET 20 x 20
cm? & L7z, ERE% 0-30 cm O#iPHT 5cm %1k
S, SSD 140 cm L7322 X O ITHLE L7z, BHGREIC
BT 2 AFEREMRE S AT EEL 77—~ BB R R
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FRTIER] 10 msec, FRETEF U KU BRIE - IR CH A5 R I
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WIZ, BREY A Xo@EWIZL2 BSFEREH L, &
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X AT R VIERIES Y 7 b (X-Tucker-31 for Windows)
DXk, FHEFHEELT Acyl 77 > F A
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L 130 kv, T 200 mA, FRETEERT 10 msec, MRHTEF
B4 X132 SID 160 cm OALE T 30 X 30 cm?, #ERITA
JE 20cm @ Acryl 77 k2, SSD140cm & L7-, ik
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154 L7po7,

1.7
16 | L Y
L2 )
° o*
15 } X X
o ® w X X & ¢
¢
14 x 5o °
L ° x o ©
m
13} @ x ¢
<
12 -§ .N?!m
X B KLk
11 } ¢ Tough Water
0 borornon oo o
30 80 130
BHEE (kV)

4 WEEMEIZ LD BSF OE

1.7
L
%)
D160 o o o

o
o
[ J
[}
1.5 1 1 1 1 1 1 1 1
0 2 4 6 8 10

SREF - S BRI EREE (mm)
3 MR- SRR LA BSFY I 2 l—T 3y

Iv. EE

T IAFEEREORHICHKESR BSF 2502
L7289, WHERE, HEERME, XBROME (EEE), 72
BONCHI Y A RDOZERIZHOVWTERE I 2L — g
VEITo T,

FP, WHERELICLD BSF 28 LT, ZOfEE,
BSF OfEIZHEAAIE 10 cm THEFIT 5 Z EBNH B L A
-7z, (Fig. 1, Tab. 1) BEDOEEIZHOWT, Ml 6 OHET

(©2019 Health sciences Research.
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The influence on backscatter factors in relation to difference in
thickness and material of phantom

MASAYA KUDO™ KOHSEI KUDO™ NOBUHIRO KOMIYA™
MINORU OSANAI>  MEGUMI TSUSHIMA™ JUNICHI HIROTA™
SATOSHI NARAKI™® MASATAKA NARITA™ YOHEI FUNATO™

KATSUMASA SUZAKI™ HIDEYA MATSUTANI™ MASAHIKO AOKI™
YOICHIRO HOSOKAWA™

(Received November 27, 2018 ; Accepted February 22, 2019)

Abstract: Diagnostic reference levels (DRLs), an index for medical radiation protection, were set for exposure dose
optimization. DRLs are prescribed by entrance surface dose; however, in clinical settings, entrance surface dose is difficult to
measure, so it is calculated using backscatter factor (BSF). BSF varies with the subject thickness, tube voltage, irradiation field
size, dosimeter position, and scattering medium. In this paper, we investigated the influence of these factors on BSF, and
compared BSFs calculated through simulations with measured values. The results show that BSF saturated at 10-cm subject
thickness, increased with increasing tube voltage and irradiation field size, and decreased with increasing dosimeter-phantom
distance. BSFs for acryl phantom, soft tissue, and tough water phantom decreased in the order acryl > soft tissue > tough
water. The results suggest that calculation of BSF using acryl was optimal to avoid underestimation of incident surface dose
and that, in particular, using tough water could lead to underestimation. (154)

Keywords: backscatter factor, DRL, diagnostic X-ray
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PEEH OBIE ARBUTRATH 2 BUEL X B4 1355 18
LRMAEEOEERERIEEESE 3 F£ICESE 1L eom
BEME H*10) % 1 m OEm S THIET S Z & CERS
no, LrL, KaEiz im ZobmuvrEicdhy, K
RO EIT 3 mm HEYE (H*Q)) TOMWEIHERE X
NTWD, 22T, MAAIHAFHEOEL) HFEDHK 170 cm
ThHHZ EmD 9, KEEOEEE 150cm SREL, K
mRIZHE L7z H*3) 1ok 2@ & 150 cm DOfR &4 & 1F
R D &L BT, EBRIEFE OKRBEEIE IO TR
L7,

e Phantom
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e DoSiMeter
\ ' Couch
100 cm 70 cm

:
I Y X-ray tube
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Fig. 1 Geometry for measurement in IVR room
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. Ak

.1 ERlAE
.11 #AIFHEE

IVR % IT X MilE#RS > 27 4 (INNOVA 1GS630;
GE Healthcare, Tokyo, Japan) % 7=, 7=, #ELIKT 7
Y hAELT 30 X 30 cm?, JEX 20 cm @ Tough Water
7 7~ k& (Kyoto Kagaku Co., Kyoto, Japan) # 7z, 7
7V R AR T2 —IRROBE Z B ST D701
v — 7 IR & OPIE & X BESS (RaySafe Xi; RaySafe™,
Billdal, Sweden) % F\VCTHIE L7-, & IEE O % (LA &
% Fig. 1 12”7,

11.1.2 8 EL X #ROBIEH %

WEL X BEIEICIE 6 BOEBEMRE XY — XA XA —X
(Hitachi-Aloka Medical; 1CS-323C, Tokyo, Japan) Z{# L7z,
=R A=FRDILE2E 2T, & BIRIEFDH
L= A — & 5 IR IEZ 1T 5 72,

HCEL X #Ro3AiiE, 50 em 4% |k, m S 100 cm XKUY 150
cm OEERE L, WEHEOH#IX Z#T 5720, Ry
S L 2HEEMRELHE Lz, £0% Fig. 2 © A K,
JERE (3.5, 1) CHEMASMFICT X DM ERLRE L, MEMR R
DRRERA~OHR 1T o 7o, g Sl L OER KO
A% Table 1l (27”9,

Table 1 Details of photographic mode and fluoroscopic mode

Photographic Fluoroscopic
mode mode
Tube voltage 87 kv 80 kV
Tube current 160 mA 10 mA

Pulse rate 4 flames/sec 15 pulses/sec

Exposure time 5 sec —

* These are all displayed values in the console.

11.2 H*(10) » 5 H*(3) ~DEH %

Fig. 3 {12 H*(10) 725 H*(3) ~D#F HFIED FIEE =T,
HIDOIEELX D XA LY MLV EGHIZDICE T IV
a §t% 22— K PHITS (Particles and Heavy lon Transport code
System) ver.3.08 © ZHWCTHIRE 7 7 > b AEFREL, 7
7Y P AOREA 1om Zi@iEd 5 EE X RO AT bk
Kbre, vIab—va UKFR%E Fig 4 1T, 22T,
—WHED AT N VITBERGAF T T RaySafe 12 L 0 flE
ENFE— 7 BT LM S X BEERORIERZ R0,
X AL SV RER Y 7 b X-Tucker-31 7 (2T 5
ZETHEH LR,

_____________________________________________________________________________________

________________________________________________________________________________________

Fig. 2 Measurement lattice points in photographic mode

A: A measurement point in fluoroscopic mode for converting deposit dose to dose rate.

(©2019 Health sciences Research.
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KIZ Muranaka & O FE 8 2 SFITHGL X fROFEH=
FNAX—EFH L, BN X RO R F— A~
7 hADE, Al 7 4 W Z EAIMLUE & & OREEBEL X
MOTHXLFX—ZLIZHEB LEBHEEZ RO, Al [E%
0.01mm Z &I LYHIE 2 kD, Bl X #RoFEgh—x
X —ZFH L7z, 3H502i% ICRP Publication 74 @ Al @
BEWIRET — % 9 M 5 ~ 100 keV % 0.5 keV
MI0E CREMER U CEA Lz, Em v F—iZxhitnd %
H*@)/ @ kT H*(10)/@ 7> & # B F AR E L H*(3)/H*(10)
ZHRHL, H*10) & H*Q) [C#H L=, H*Q)Yd kT
H*(10)/@ (X ICRP Publication 51 % U* Publication 74 &
—& 0.1 Zn R HAnie,

1.3 #E X AP MOIEREF &

BEL X AR AT BN IR R Y 7 MRIX ver.8 & AW CIE

L7,

1. #&3R

A #i (Fig. 2) OEE 100cem 1I2BWT, EEIETOR
BAREIE 9.6 uSv, BIRSM TOMERIT 264 pSvih TH
ST, 77, BE 150cm 1B WT, TR TORER
WX 6.8 uSv, BHRFEM TOMEIRIL 216 uSvih ThH o7z,
Ko THEKE TR ETHELNLHEERRIZONT, X 100
cm TiX 275 £%, & & 150cm Tik 31.8 595 2 & T
ERABE L7, 557 HYL0)DEGEL X #45iX % Fig.
5 1R T, @& 100cm & 150 cm DEGEL X #om Iz B
T, 300 pSv/h fEdIEAE X 100 cm BMAL T 7 v kA
WA DD, 772 A LEENDIZHEW, FlziE 20
uSv/h fEIR L & 150 cm @ 5 AN RWVEITH & 5 6 T,

Raysafe |2 L 2 HEDFER, 7 7 > M AT AF T 25—k
DY —7 EEIT 89 kv, YAlifEiL 6.37 mmAl TH-o7z, X
AT MVIERGEIRY 7 bbbl e — A
7 RMVERPHITS Ik by Ialb—varnoEoniz
WAL X RO RV F— A7 Mv% Fig. 7 (2R T,

BELX RO = RV — AT ML BR D Sz YethE
1% 6.04mmAlI TH Y, EZhTx N F—(% 443keV Tho
e FLT, ZTOTFALF—ITEITD H¥Q)H*10) X
0943 Th o7z, & 150 cm TOHEL X MO AIZZ Db
ZENT, H*(3) IHRE L 7o Buil X # Al % Fig. 6 12”7,
T OFER, H*(3) ITHAB LI HEL X A AIXTIE, A BT
DR 212 pSvih & 72 o7, F7z, Fig. 2 28 2 EHE
(3.5, 1.5) ZIEM, FEIE (4.5, 1) 2 FHHEMOIL HALE & ARE
L7284, H*3) ORERITZN T 182 pSv/h, 55 uSv/h
ThHoT,
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Energy spectrum . .
Simulate using PHITS.

of scattered X-ray

y Calculate X-ray attenuation
at 0.5 keV interval and
calculate attenuation rate

by Al.

Attenuation rate
by Al

] Calculate effective energy
Effective energy
from half-value-layer.

Calculate H*(3)/H*(10)

from conversion coefficient

Dose conversion

coefficient corresponding to the

effective energy.

\ 4
Convert H*(10) to H*(3)

Fig. 3 Steps for converting H*(10) to H*(3)

Detector

Phantom: H20, 1.00 g/cm?®

Measurement area for scattered
X-ray spectrum surround the
N phantom with 1 cm thickness.

\ll/ X-ray source: 89 kV, 6.37 mmAl
?///

Fig. 4 Geometry for simulation

V. ZE8

T2 1K IRITH Y 95 5 & OFKEL X R AR 2 JIE Lz,
ZOFER, mE 100cm & 150 cm TIEELEL X BRAAG ICE
WA BT R T 7 2 b MM WEGEETTIEE & 100 cm
DIFINEBEL oz, Lo T, WICHEHEOIL TEE
W72 D ERNEFEF IR N, HBA T 28y DTIEHEE
NEDNKBAROE SITHAXVO T, KEEEIELS 2@k
T2 enEZLNT, THLIZLZMETYH, HH
W7 ANy DIFKE AR EEE (DOSIRIS) 12k~ IVR [ERfi
DK B EEFHEERE L2 BT 2R H 5 & ShT

43



Interventional radiology REIZ 351 % EENE S DK IRHEIE HEE 2 BBy & L7 EL X #a Al o F ik

2 3

4

Fig. 5 Scattered X-ray distribution map obtained by measurements [H*(10)]

The upper figure is measured at height of 100 cm, and the lower figure is measured at 150 cm. Units are pSv/h.

1/\6 12) o

HOEL X B0 Ai & H*3) ICHUE L7, Bl X Moo 3
TR X —TIL H*(10) & DERIT/NENZ LR35
2o ZOZ ENLREEE TO X BETHA ST
JVF—TIE HX10) I X AMEN H*@B) L R&E A b
ZlFhnwekE b,

Fig. 2 1281 D EEFE (3.5, 1.5) ZIERIDON HALE & E

(©2019 Health sciences Research.

L7284, HY(3) O#ESRIL 182 uSvihour THDHZ L b,
ICRP 2N LK EIRE D [ 20 mSv % % %
ICITAERK 110 B ETH D, Zhid 1 B#HKE T 0.3
BRI L, EBNAEIC L > T ERE 2B 2 5 aTHE
MNEZ Bz, [FEEIZ, Fig. 2 ICRBITHEE (45, 1) %
EEMOSIHALE & RE LI25EA, $RESRIL 55 uSvih T
HY, FM20mSv ZBZDHITIZIVRERFIC1H 1.0 K
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(a) Primary X-ray (b) Scattered X-ray
T T T T T T T T T T T T T T T T
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3 1 3 1
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g E
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Fig. 7 Energy spectrum of primary X-ray (a) and scattered X-ray (b)

2 3 4

Fig. 6 Scattered X-ray distribution map converted to H*(3) at height of 150 cm
Units are puSv/h.
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AT I ab—r g VCEDHELXBASZ L
FRHWAZ LT, m& 150 cm THEMHP L7z H*10) %
H*3) ICHB L7z, ZhIC kv, ARG L7 BEL X #
SR EAERRT 5 2 ENTE, £, BE X MOMHKN S
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Utility consideration of scattered X-ray dose distribution for
estimation of occupational eye dose in interventional radiology
procedures

NOBUHIRO KOMIYA™ KOHSEI KUDO™ MASAYA KUDO™
MINORU OSANAI>  MEGUMI TSUSHIMA™ JUNICHI HIROTA™
SACHIO SATO™ YOSHIHIKO KASAI™® KATSUMASA SUZAKI™

HIDEYA MATSUTANI™ MASAHIKO AOKI™?* YOICHIRO HOSOKAWA™

(Received November 27, 2018 ; Accepted January 30, 2019)

Abstract: In 2011, the International Radiological Protection Committee (ICRP) lowered the equivalent dose limit for the lens
of the eye to 20 mSv/year on average for a period of 5 years. Scattered X-ray dose distribution maps can be used to visualize
radiation and are expected to reduce exposure. However, scattered X-ray is generally measured at a height of 100 cm, so the
dose distribution is not suitable for lenses. Therefore, the purpose of this study is to create a distribution map for lenses and
estimate lens exposure from the distribution map. We measured 1-cm dose equivalent (H*(10)) in an interventional radiology
(IVR) room and created a distribution map converted into 3-mm dose equivalent (H*(3)). We measured the scattered X-ray
dose at heights of 100 cm and 150 cm on lattice points spaced by 50 cm. Then, we calculated the effective energy of scattered
X-ray by Monte Carlo simulations, and converted to H*(3) by calculating the dose conversion coefficient rate (H*(3)/H*(10)).
The results showed that H*(3)/H*(10) was 0.943, and we were able to create a distribution map for lenses by using this value.
Additionally, we suggest that medical workers risk exceeding 20 mSv/year by estimating H*(3) from the distribution map.

Keywords: IVR, Dose distribution, Lens
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Evaluation of Teaching Nursing Ethics of In-hospital Education
- Including Interpersonal Attitude Abilities

SEIKO KUDO™ KUMIKO KAWASAKI™ SETUKO IGARACHI™
CTIAKI KITAMIA™ MAYUMI SATO™ HIROMI KUDO™
KUMIKO HANADA " AKEMI KOBAYASHI "2 MIOKO SAKAI
2 KAZUKI OTA™

( Received July 18, 2018;Accepted Jan 18,2019 )

Abstract: The purpose of this study are to evaluate teaching nursing ethics, to know the nurse's "Interpersonal Attitude
Abilities", and to extract problem. Subjects were nurses, with 328 in 2004 and 300 in 2013.The methods were questionnaires
survey were conducted using the evaluation of the planning and management of the teaching and the "Other Consciousness"
and "Interpersonal Orientation" Scale which measure "Interpersonal Attitude Abilities" by nurses who took lecture of both years.
SPSS was used for analysis, and the level of significance was set at 5%.In the evaluation of planning and management of
teaching, the point of reflection in 2004 was improved in 2013. In both years "Other Consciousness" were significantly higher
for nurse with less than 3 years than other nurse’s working years. "Other Consciousness" subscale "Inner Other, External Other,
Fantasy Other" and "Interpersonal Orientation" subscale "Interpersonal Interest / Reactivity, Human Relationship Orientation "
the score of 2013 were significantly higher. Evaluation in teaching nursing ethics were improved, "Interpersonal Attitude
Abilities" were high in 2013. As a problem, we found that it is necessary to devise programs of education that takes care of

nurse’s by working years.

Keywords: Nurse, Teaching nursing ethics , Interpersonal Attitude Abilities, Evaluation
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Survey of logical thinking skills of students in health sciences
- Evaluation of logical explanatory skills in patient safety -

HIROYUKI NOZAKA™ MANABU NAKANO™ MIYUKI FUJIOKA™
HIDEKI TAKAMI™

(Received August 24, 2018 ; Accepted December 25, 2018)

Abstract: Communication skill is one of the most important skills in team medical care. However, it is reported that medical
incidents are often caused by communication error. Non-technical skill is necessary for prevention of communication errors, but
non-technical skill is not learned in Japan. The aim of this work is evaluation of non-technical skills of university students in
health sciences. The research subject is 198 paramedical students who major in nursing, clinical radiation, medical technology,
physical therapy or occupational therapy. In order to evaluate logical thinking skills, we carried out tests using a spatial
perception skill drill developed by Tsukuba Language Technology Institute. The percentage of correct answer at the first test
was 11.7% in all students, and the second test was 10.3%. The percentage of correct answers each specialized field at the first
test was 13.8% for nurse, 8.6% for clinical radiation, 7.1% for medical technology, 20.0% for physical therapy, and 10.0% for
occupational therapy, respectively. There was no significant difference among each medical specialty. The lowest ability was
the explanatory skill of the pattern, which was common to all medical specialties. It seems that improvement in logical thinking
and language arts skills is necessary regardless of medical specialties.

Keywords: Non-technical skills, Logical thinking, Language arts, Medical safety, Patient safety

*1  Hirosaki University Graduate School of Health Sciences, 66-1, Honcho, Hirosaki-shi, Aomori 036-8564, Japan
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(Proceeding]

[Education lecture]
Genetic alterations leading to the mammalian development--Lessons from the disorders of the hair and
mammary gland in Hirosaki hairless rats
Shigeki Tsuchida
Hirosaki University of Health and Welfare

[Oral presentation]
1. Analysis of 4-MU induced radiation sensitevity mechanism using radiophysical biological model
Rei Takahashi
Radiation Technology Science Area of Health Sciences Department of Hirosaki University Graduate
School
Keyword : Inflammatory response, radioresistance, Itergrated Microdosimetric-Kinetic (IMK) model

2. Radioresistance prediction of oral squamous cell carcinoma cells using mathematical model
Roman Fukui
Department of Radiological Technology, School of Health Sciences, Hirosaki University
Keyword : cancer stem cell, radioresistance, IMK model, Oral squamous cell carcinoma

3. Prognostic evaluation of oral cancer patients treated with super selective intra-arterial

chemoradiotherapy
Tomoyuki Oyama®, Kazuki Abe?, Ryo Saga?, Wataru Kobayashi®, Yoichiro Hosokawa?
1) Department of Radiological technology, School of Health Sciences, Hirosaki University.
2) Department of Radiation Science, Graduate School of Health Sciences, Hirosaki University.
3) Department of Dentistry and Oral Surgery, Hirosaki University School of Medicine, Hirosaki
University.
Keyword : Oral Cancer, Super selective intra-arterial chemo-radiotherapy (SSIACRT),
Standardized uptake value (SUV), Osteoradionecrosis (ORN)

4. Regulation of radiosensitivity by inhibition of hyaluronan synthesis in oral squamous cell carcinoma
Kazuki Hasegawa
Department of Radiation Science, Division of Life Sciences, Hirosaki University Graduate School
of Health Sciences

Keyword : Hyaluronan, Radioresistant, 4-methylumbelliferone, invasion

5. Development and practice of active learning materials for the process of contamination inspection at
evacuating in the acute phase of nuclear disaster.
Mizuki Sakamoto ¥, Yoko Suzuki ¥, Takakiyo Tsujiguchi ?, Masaru Yamaguchi 2,
Ikuo Kashiwakura ?
1) Hirosaki University School of Health Sciences, Department of Radiological Technology
2) Hirosaki University Graduate School of Health Sciences, Department of Radiation Science
Key word : Nuclear Disaster Medicine, Residents Evacuation, Contamination Inspection at
evacuating, Education
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6. Investigation and consideration of triage method in acute phase of nuclear disaster
Yoko Suzuki D, Mizuki Sakamoto V), Takakiyo Tsujiguchi ? lkuo Kashiwakura 2
1) Hirosaki University School of Health Sciences, Department of Radiological Technology
2) Hirosaki University Graduate School of Health Sciences, Department of Radiation Science
Keyword : Disaster Medicine, Radiation Emergency Medicine, Triage, Review

7. Educational effects of student-based health support activities
Umi Kudo®, Yuka Onuma®, Naoko Watabe, Takahito Nakagawa?
1) Hirosaki University of Health and Welfare
2) Hirosaki University of Health and Welfare Junior College
3) Sendai Akamon College
Keyword : Community Care, Care prevention, Practical education

8. Association Between Hearing and Self-Reported Physical Activity — Initial Report—
Mika Sutou”, Satoru Narita, Kyouichi Hiraoka?, Fudeko Osanai?
1) Hirosaki University of Health and Welfare
2) Hirosaki University of Health and Welfare Junior College
Keyword : elderly, hearing, physical activity, presbycusis, Awareness or Hearing Impairment

9. Effect of Chopsticks Operation Training by Reinforced Input of Somatosensory Information
Kureha Odagiri”, Kenichi Fujiwara?, Akemi Sanyoushi?’, Satoko Sasaki®
1) Hirosaki Stroke and Rehabilitation Center
2) Hirosaki University of Health and Welfare
Keyword : Motor Learning, Chopsticks Operation, Input of Somatosensory, Training Effects

10. Present Conditions of the Cooking Activity and Kitchen Counter in the Childcare Facilities
Hiromi Moriyama * 2, Satomi Nakasima® ®, Ayano Chiba?, Haruka Shimoyama® ¥,
Kazuyuki Kida

1) Hirosaki University Graduate School of Health Sciences
2) Aomori Chuo Junior College
3) Tohoku Women’s Junior College

Keyword : Cooking Activity, Kitchen Counter, Infant

11. Arole of dietary environment in taste development
Risa Otaka!, Kotoko Obikawa?, MaiEral, NatsumiTanaka, Nozomi Saito", Asami Maeda®
1) Department of scientific nutrition, faculty of home economics, Tohoku women’s college
2)  Nissin healthcare food service Co., Ltd all rights reserved, Tokyo branch
Keyword : development of taste, dietary environment feeding behavior

12. Prevalence of pathogenic bacteria in wild bird droppings
Chikao Yoshida”, Misato Kudo?, Syo Yoshioka?, Miyuki Fujioka®
1) Hirosaki University Graduate school of Health Sciences
2) Hirosaki University School of Health Sciences, Department of Radiological Technology
Keyword : wild bird droppings, infection pathogen, Campylobacter, Yersinia, Yeast-like fungi,
Vibrio, Diarrheagenic Escherichia coli
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13. Effects of allicin on electrogenic ion transports and peristalsis in the ileum

Yo Tsuchiya

Department of Health and Nutrition, Faculty of Home Economics, Tohoku Women’s College
Keyword : Allicin, lleum, Bicarbonate secretion, Peristalsis

14. The physiological role of small intestine and liver on amino acid metabolism in rats
Kanae Ideguchi, Reiko Hanada, \Wakako yamada, Yoshiko Senoh, Yuka Nishida
Department of Scientific Nutrition, Faculty of Home economics, Tohoku Women’s College
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