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Fig. 1 An image transfer time due to difference of reception
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Fig. 2 The network communication situation of main street road side at Fukaura-machi
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Fig. 3 The network communication situation of main street road side at Higashidori-mura
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[Original article]

Development of an X-ray image transfer system to contribute to
in-home medical care

KOHSEI KUDO™ YASUSHI MARIYA™? SHINGO TERASHIMA™

NORIYUKI SUZUKI™® HISASHI KAWARADA™ MINORU OSANAI™?

JUNICHI HIROTA™ YOICHIRO HOSOKAWA™ MAYUMI SATO™
YU KITAJIMA™  YUSUKE TANDO™

(Received November 8, 2016 ; Accepted February 24, 2017)

Abstract: Due to the popularization of home medical care, X-ray photography as part of in-home medical care is now
permitted in Japan. The diagnostic X-ray systems used for in-home medical care are continually being improved, and a flat
panel detector (FPD) has been developed as an X-ray image detector. These FPDs can obtain an X-ray image immediately. In
this study, we developed an X-ray image transfer system to contribute to in-home medical care. The system can transfer X-ray
images via a virtual private network from a patient’s home to a server of Hirosaki University. To assess the practicality of the
image transfer system, we investigated the image transfer time and the network communication when using an FDP in
Fukaura-machi and Higashidori-mura. In cases where the reception level was greater than one signal meter, the image transfer
time was less than 60 s/image. There were also many locations with adequate network communication. Therefore, the system
can be used in the Fukaura-machi and Higashidori-mura areas and can view the transferred image by a personal computer
anywhere.

Keywords: Home medical care, X-ray photography, Flat panel detector, Virtual private network, Image transfer

(©2017Health sciences Research.
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Table 1 Details of the FPD systems used in this study
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Console DRX-Transportable Console Advance (DR-ID 300CL)
Grid No grid No grid
Pixel size (mm) 0.139 0.15
Bit depth (bits) 12 12
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Spatial frequency (cycles/mm)
Fig. 1 Digital characteristic curves for the DRX-1 and
DR-ID600 systems: @, DRX-1 system; H, DR-ID600 system

Fig. 2 Comparison of pre-sampled MTFs for the DRX-1 and
DR-1D600 systems in the vertical and horizontal directions

m &3

RQA7 IZ X 0 #VE # B L 7-#5 %, DRX-1, DR-ID600 &
HICE BT 00kVp, HMERE L 22 2B BERFFHENIT 8
mAs Th-o7=,

Fig. 1 1o7 ¥ VR # & 7~ L7z, DRX-1, DR-1D600
L Hiz, MELOMEMEICS L TE 7 A En pled,
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Fig. 2 2 pre-sampled MTF %7~ L 72, DRX-1, DR-1D600
L b, MEJTIA EKEIH O pre-sampled MTF (X [7) F&EE #z$1F %5 DRX-1 & DR-ID600 @ DQE % Rk L7=, 8
ECIEIEE 5, KFJmE B2 DRX-1 & DR-1D600 (& [A]

A B
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Fig. 3 NNPSs for the DRX-1 and DR-1D600 systems in the vertical and horizontal directions under

the reference dose & iy 4 DQEs for the DRX-1 and DR-ID600 systems in the vertical and horizontal directions under
the reference dose exposure condition: A, vertical direction; B, horizontal direction
T -7, DRX-1 & DR-ID600 ™ tL#:Cid, DR-ID600 D5 BREDHETH T,
NEfiffg 71T - 7=, pre-sampled MTF fE D T 51 & K
7 O SEYME T 1 cycles/rmm O ZE R A AIZ BV T Table 2 DQEs value of the DRX-1 and DR-ID600 systems
DRX-1 /% 0.56, DR-ID600 /% 0.72 ThH -7,

A B
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Fig. 3 |ZEUERE CTO NNPS Z7r L7z, NNPS X DRX-1 Vertical o 1
3 - Spatial frequenc ertica orizonta
DI HEEITE, AKFI7HE & HIC DR-ID600 LY b I{KfE % P qUency M HRX-1 |DR-ID600| DRX-1 |DR-ID600
s~k L, DRX-1 1% DR-ID600 L ¥ / A XMW 725572, NNPS 1 cycles/'mm 0.28 0.25 0.28 0.23
i o> Tt 5 1f & K ES7 [ O T2 1 cycles/mm 022 & 2 cycles/mm 0.17 0.16 0.17 0.14
[T " - 3 cycles/mm 0.06 0.08 0.06 0.09
WEIZ BT DRX-1 1% 3.8X10°, DR-ID600 /% 7.8X10 Average 017 0.16 017 015

Th-oT,
Fig. 4 (Z DQE %71k L 7=, DRX-1 {Z DR-ID600 {2t T%
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Fig. 5 IQFs for the DRX-1 and DR-1D600 systems of the convex type and concave type burger phantoms: A, convex type;

B, concave type; Data are expressed as mean of 6 observers and data of the DRX-1 are expressed standard deviation too

Fig. 5 ICHREFHMEORE R Z R Lz, (W & MRS — 0 —
T7 Y hALEBITREOBA L L BT IQF X L=,
DRX-1 & DR-ID600 @ IQF fEIZZEIL o1z (tHRAE),

V. %

Fxld, EEEEO X SHIREICFHA s FPD v 27
2 (DRX-1) OEEIZ DWW CEERHE & 1R 21T - 72
fE, PP O ER R CHIMA LT\ 5 ISS-FPD & AT
2 (DR-ID600) & [RIFEEDOMRETHD Z L 2R LT, &
PG R O fEE 1T DR-ID600 2% DRX-1 L0 H B
(Fig. 2) 23, /A A% DRX-1 3 DR-ID600 & ¥ & R4F
(Fig. 3) Th o7z, ffGFEEL ) A4 XEEOR AT CTH
% DQE (¥, DRX-1 & DR-ID600 |Z[AIFEE (Fig. 4) Th -
7o S HIC, HEFHBICE WV TEH DRX-1 & DR-1D600 i [7]
¥ (Fig. 5) Ol CTH -1, ZDZENHLHLE LT
R R OfEIL DR-1D600 & RIFEE I CEEAIRETH 5 &
EZzuh,

FPD OMREN B TH - Th, X HRHEEIEE OMERENMK
FauE, Bl Eeeko | e o X RN
A, BEORERBEOIEBICITES 2V, AHFEICHEM L
FHEEHO X HIEAERE (TRBI20H) X, N—F 710
Ny T ) —AREFROEEE A =2 Thsb, Z0k
B OEERIL 1I0MA~20mA & LI/ NEERCTH D70,
REROBIX IR L UIEERLETH S, L1 L, RQAT
DB CHIERE 215 51072 mAs fE(8 mAs)iT
DR-ID600 (2 S 73 L [FETH 5 7=, X s A%
EOMEIZE L M@V EEZ LT,

12, DR-1D600 (X ISS-FPD TH v, #E3RD CR v 2T
LT 50% DI EIR A ATHE 910 L SNH AT L TH
%, AKHFFET, DRX-173Z @ DR-ID600 & [FIFREE DOHEHRE T
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[Original article]

Image quality assessment and visual evaluation of a flat panel
detector used for X-ray photography during in-home medical care

KOHSEI KUDO™ YASUSHI MARIYA™? SHINGO TERASHIMA™

NORIYUKI SUZUKI™® HISASHI KAWARADA™ MINORU OSANAI™?

JUNICHI HIROTA™ YOICHIRO HOSOKAWA™ MAYUMI SATO™
YU KITAJIMA™  YUSUKE TANDO™

(Received November 8, 2016 ; Accepted February 20, 2017)

Abstract: A flat panel detector (FPD) was developed for use during in-home medical care as an X-ray image detector. \We
performed an image quality assessment and visual evaluation to estimate the appropriate dose of radiation for X-ray
photography for home medical care and compared the results with those of images from a high-resolution irradiation side
sampling FPD (ISS-FPD) used in a healthcare center. Pre-sampled modulation transfer functions (pre-sampled MTFs),
normalized noise power spectrums (NNPSs), and detective quantum efficiencies (DQEs) were measured to assess image
quality. Image quality figures (IQFs) for photographs of Burger phantoms were used for visual evaluations. Pre-sampled MTFs
of the FPD for home medical care were lower, NNPSs were better than the ISS-FPD, and DQEs were in the same range.
Moreover, IQFs of the FPD for home medical care and the ISS-FPD were in the same range. Our results indicate that X-ray
photography for in-home medical care and the radiography system used by a healthcare center produced X-ray images of
comparable quality at the same radiation doses.

Keywords: Home medical care, X-ray photography, Flat panel detector (FPD), Image quality, Visual evaluation

(©2017Health sciences Research.
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EBHERICHESBIERX FLAT—H—8-0x0-dG BV
RAERE Y —H—IF MMPs OERHZES)
~ 5 - FE& - REBEEOFREOKRE~

LRI AR [
ST

H ™ (RS B R

R

(2016 #£ 12 A 8 H&A}, 2017 42 H 20 A5 H)

EE A0 RE, BEA RV ARO—RE R G5 ES AR A FZRmL, W, WER, SRS o v
A~ — 77 —8-hydroxy-2’-deoxyguanosine (8-0xo-dG)}& UNJiE BliHi~ — 77 —Matrix metalloproteinases (MMP-9, MMP-2)®
TRIFHOAS B DBIEE « fRHTH O AENOEE A b L R GBI DRI K N FECOWTHRET 22 L ThHh D, *f
LFNIEFE 2B AT N EIAM & LT lkm H72V 6 /0 OF%E T 6km &% FhE L, BB X 10 X » 7 (metabolic
equivalents) & L7z, #4277V (S 1 Wi Ag, 8 1 FpfElts, E®) 24 R ICERI L 7=, 8-0x0-dG Doy HridsusE
RIEETITV, MMP-9 (X MMP-2 DS HTIEE T F > A |7 T 7 4 —TITo 7z, iR OMER T 8-0x0-dG TiX, 3
FESUICBU D EBREINI o7, —J, KW 8-0x0-dG I, EHN 1 FFRIZICHEICHM L, EE) 24 Keff1% 1213,
TEH) 1 KRR AT & RIZE O E THEIZED Lz, MMP-9 IZB W T H IR 8-0x0-dG & RO ZL3FE0 bz, EEH
BT DEERNOREEA N AEGBUIC KT D4 0 7 /VTHRIR Th 5 Z L B3Rl ST,

F—J—F: 8t KaXxi2-T4F% 77 /vy, LA MLV, BEEERM, R, ~ NV vrRxxZuararr—+8

I. EIL®HIC

AN OEMMERHCITBELSLETH Y, =RV F—FEE
RTHMENFHINTVD, £OWRBRTRHWORERIT, X
JRPEAS E VIR RIS LT 5 D, AENRRE TR
TE MRS TR (Reactive Oxygen Species: ROS) 23 %49~ A i,
WESCTM LV ED, R, RN, KRRUGYWE R & D
HRIZ L > THFEAT S, ROS I, AN THIEZR & DR
VIR ERPME, 7T MBEWEORE ZH - TEY 2,
FIRRICHIEAIN TN D, BIRED— 2 Th D U
151X, DNA ¥If5 T ROS #5ASH, BNAMBERT LD
T D Y, ROS IZERMECHIESNREE b7z b3 77,
DNA, JIBE, EAHE, BEhSoERaneKsL, £
RICFEEZ G2 5 L0 “HEEEZ > TWD * 9 ARKN
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IZI% ROS ZVHET 2Ry U —2 BEFEEL TS
M9, ROS LHEMLTR Y U —2Z DT U ADEN, ROS
NEEZDZETBEA NLAD ERFS XL, #R
JE7R E Ok x IR RBORA, REOER LD,

ROS (2 & 2 AMEKNOEE L RS 5 ~— 0 —D—DIZ,
8-hydroxy-2’-deoxyguanosine (8-0x0-dG)2 &% v, IT4FEEH &
NTW5b, 8-0x0-dG 1L DNA A+ 2 ED —o
deoxyguanosine(dG)?® 8 (At Fu ¥ b S ni-#iE%
O DNABRELA L A~—H—THY, dG 1% ROS IZ X
LA EZITROT NI ERALNT WD, D720, dG D
FELRBLERY TH D 8-0x0-dG 1% ROS 12 L D AERA~D
WEAZHICMT 2 L EX DN TEY, miE, RRL,
LRRI2 Y TN B RITAEERNEREA ML RAEFIT 5 2
EMTED D, 8-0x0-dG IF, FEATRICEERIC X - THIlA
~EHEN, MHP~BITT 5, 20k, MECRRIER
e R E iz o< B, EREMICERIRTE
HER 2R e L CHOMEN AR THDL EHE X, Lirl,
HE H 8-0x0-dG DEELA L A~—Hh—& L ToOHFEHME
IZOWTHRET L2 I B A Tl e, E72, — W
IZ 8-0x0-dG DMEITIRIEIRZ A48 & LT ELISA #£% W
TATHITWA A, RB LM T b HIE ATRE 72 MR AT
FOPERBERE SN, BEMEICERES 2 R
Llpole, ZIVETRRME, HERDORKRDDHKRRL D
T T NMCEENDEER R E ORI TWD 03,
ED X DRV TN 8-0x0-dG T U R 5 Mo
WTHRET L7222, 12 A ER LTy, oL
OFFIZ LD~ — I —OHEOENEZHET S &1L, E
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HEEARTICE S LR b L A~ —H —8-0x0-dG M OMRIE R ~ — 7 — LI MMPs O FRIRFHIZE B~ M1 - MER - IRIRIKO A OBt~

72 EARNER LA b L AFHMIZEN D B2 D,

FEATRAFE CHIMERD DNA G EEZICA ZICHEMNL
EZEBMESN TSI LD 9, KBFETIE, LA
b RABERO—K 720 52 EB A M A I L, Mg, ME
R, HER D 8-0x0-dG & #RIFHIICBIZE, T L7, S HIC
HIREBOFMIIITT 2 H5 AR O 8-0x0-dG % HLHIZ X
M2 ~— I —DBIICOWT B BFT LZ, £72, RIEM
H~— A —7T& %, Matrix metalloproteinases (MMPSs) D {7
HOFETITo 72,

MMPs (X7 e 77— IZEL, Mls~hy v o2
(Extracellular matrix: ECM) D 43 f#3 EE 72 kRE & S5, Bl
1ECIE 28 FEFHD MMPs D3RR S TR Y, KEB AL,
BIGTEME, RIELH AR & T, MMPs OfEH & ECM
OG- BLiIc LV VHE L~ OBROENER S
nTws, £72, MMPs 3% OEECHEEIZL D K& 5
BCOEEND, MMP-9 & MMP-2 3% DOH CTE T FF—
BHICEL, REREOEEES THL IV BaT—Fro
DRREATH ZLIZRY, BRBOMHBERZE R bsED 2
LICRELSHDLoTWD, RITOWZET, HHHT O
MMP-9, MMP-2 OIEVENETNIC L0 {32 LMEI
TWAED, +omeiz STy, 2o, iEf)
I2& 5D MMP-9, MMP-2 OTEMEDZEAIZ DT OMENT b O
T TIT-o7=,

I. A&

1. &

fEF R B 75 HET7 N & Uiz, fLif 8-oxo-dG IR K& OMiLIE
MMPs DX ZH 1T B T#4E 6 A ThH Y, FHHE#mIT 23.2+
15 ThH o7z, MERF L OURH 8-0x0-dG ED XL #1315
FHAETATHY, 23014 THoT-,

2. EBNAR

1km & 721 6 43 DF%E T 6km &% Fh L 7=, EEhIRE 1L
10 2 7 (metabolic equivalents) & L 7= 9,

Fi, KBICKDAHEEBELMZ D70, EEAM 5 FFRFT
OIEBAAGT 1 REE% E THRRE S L, KoL HBEIE L
7o EERFIARSEBI G AR & LT,

3. YU TR - BIE

Mg, MERR, Y27k, GEE) 1WA, ES 1 KRR
%, TEB) 24 RREERIZEREL L 72,

1) mEY > FILOEE

SST #RINE & L, KRR Tz Uiz, &5 18 @D
PNl Uiz, MR IKIE 400G X 30min Tiz.ly, IG5
HEL, —80°CTHRfF L7z, MK 8-ox0-dG IEIE, LARTIZH
&R FhE 0 2T ELISA BEICTHIE L7, ELISA ¥
v | (Health Biomarkers Sweden AB, Stockholm, Sweden) %
W, BRTICHE SR RIEICHI > T 1, 800 pl o1 iE %
C18 E AR 7 « /v % — (Varian, Lake Forest, CA, USA)IZ

(©2017Health sciences Research.

WLAMBZRELE, 7L — FEIC 0.01-10 ng/ml @
8-0x0-dG FEAEIR & AV MEHEM MR A ERL L, ~A/ 7 a7 L —
kU —%— (Bio-Rad, Hercules, CA, USA)T 450 nm ({235 1F
DWRIEEE B TE LTz, A5 B2 EE 2 S i & VERK L,
3% 8-ox0-dG IE B H Lz, £V 7 3 SDOFHHE &
HEHERAZ KD, ZOFHEEZREME L,

2) RS> TILDBEIE

WER B VAR DB, BEIOSWERZIZY
NEBRIT DI EREBE LI G 2LEOY T e L,
NI T L CHER O R 2 LB L 7o, MER 8-0x0-dG
TREELL, M 8-oxo-dG HEEE DHIE & [FAEIC ELISA % v b
ZfEH L TCELISAJRICTHIE L, 0k, BLELZHEEL
7o P BIVIZWRIEIE D bR EAR & ERL L, MEJK 8-0x0-dG i
FExEWE L, &V 7 3 SO FHE L EAE Rz R D,
OB EEREME Lz,
3) RY U TILDAE

PR 8-0x0-dG HDORE L, IRHPEE(LA b L A~—7—fll
EYV AT LY —H— ICR-001 (Techno Medica)iZ & - THT
S7e ZOHEBBPIES AT LTI, 8-0x0-dG ITiFA &/ 7
n~ bk, 7L T7F =003 Jaffe IERAHW STV S,
JRY > T E, WERFIR O FRIR Z 8IS 5 Z & 2 {kE L,
BRI ILESCICHIE 2T~ e Bt 21 O 7 & L
2o RV AT LADT v b I — LIZHE, o 7 Vi@ RK
T2MEHML, O L CHFRRICHHLT 279, 8-0x0-dG
EIZ7 V7 F = MECHilEZE LTz, &7 Lo 3 EIOH
TEAE D) & BUER 2RO, Z O 2 RIEE & Lz,
4) MMP-9, MMP-2 O;EMED BIE

MMP BEDRRHIZ L, BEREERBIETHHET T
AET T 7 =R\, MiEY 7 1% 400G X 30min
T, MIESEEZITY, —80°C TIRAE L=, WA L
ToMiE i, BRENSEIENKRETEDL D, 7
Ny 77 —PBS) T L0 EAMEIT o7z, BT F U2k
FE Amg/ml TELH)—RERY 77 VAT I RFLVEHAN
TERIKEN(SDS—PAGE) 21T\, EHAE % /8L 7=, TKE
SR, TRENEEE 1o - AL 2 B TI 150V, 30A, 120 4%
TAT o7z, WKEVED 7 VI, BEHZIC 37°C T 6 RFMHHE L
T, A Fa—va & {Tol, RIS THRIZT VEY
L, Z0%, WEaEiTol, FMIAF ¥y FTRU RE
ML, S ROREEZZ Y —>2 7 O Imagel Z AV TE
#E L7z, &RREZNEN, EB) 1 RFRBTORREE % K
#(100%) & U7z, il 1 WpH Al ORESR R BE & el 1 REfE 1%,
Tl 24 B OBERBE L Ol ERHE L, ChE BT T
PFAETTT7 4 —IZBTD MMP IR L Lz, BLTFIC/ER
LEBITF VAT T 7 4 —D 1Bl ETRT(X 1),
4. $RETRRMT

INTIZIE, #EEEY 7 b IBM SPSS Statistics 22 & FHu 7z,
&7V oER) 1 RERIA, D) 1 REEL, EE) 24 REH %
D 3 B 5 D HLi 1 repeated measure ANOVA K O Tukey-HSD
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2 = L S N =

X1 B5FoHFAETSTT7 4—D 1Y
MMP-9(_E) & OY MMP-2( F)D /3y KRR L—

WZHHID,
EiOLr—ii~—hT—Th 5,
BMEEIT- 1=, 51T, JRY 8-0x0-dG & RKIE B~ —H —
MMP-9 DOZALBEDOFEBI A &% 72, BT Z21T > 72,
MMP-9 OJEMEDZE LRI, Image] TERE L2l 5 HEH
L7z, Wb A BEAKAER 5%AR & LT,
5. fRIEERECE

ARFIEE, SLRTRFRFFARAEFAF SR L 2 B & 07K
BO Y L ITEM S 172(2014-001), ETOMRENGLA
T —LRartry MLV RIENRELNT-%, BRIEEI
WRF S OB BUf7 TS XF 38 O IR % fesd L7,

. #R
1 ﬂ%%—ﬂhi

BUEEE O H D EIT VR 5T, £z, EBEEOLH
2T 14 Thole, RLIHBHEOYRERT,
£ 1 GEE = (0=7)

e B3 BMI B2 EFHE] BEY TV

#1 25 34.3 L L ik - ik - R
#2 22 232 7L L i - & - R
#3 23 19.4 L Y i - & - R
#4 21 22.7 L L i - & - R
#5 24 234 L L ik - ik - R
#6 24 220 7L HL & - ME& - R
#7 22 24.1 L L T - FR

2. I 8-oxo-dG f&

2K PERA > MBI 51T 8-0x0-dG fEHDREME
ML) 2 779, 17K 8-0x0-dG MBI, JE ) 1 FFfi AT 0.38+0.13
ng/ml, FEH) 1 Kefi#% 0.35+£0.10 ng/ml, 3EE) 24 FEf# 0.35
+0.16 ng/ml ThH -7, 3FERICIIT D, IMiF 8-0x0-dG fi

(ng/ml)
0.80
0.60
O}
2
g 0.40
[o0]
0.20
0.00
EEURRT  EEIIRFR S EEh 24K R

2 Iy 8-0x0-dG DFREFHYZEAL,
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AomoH, g B OR, JF L BESA

DEBEREIIZRD -T2, K 3 ITHEBER DT T 7 &R,
3. EEZ& T 8-ox0-dG {#

AIZERERA > MTIT D MR 8-0x0-dG il D LR
EahZz~d, MERT 8-oxo-dG flHIE, #EEh 1 BFHAT 0.39+
0.30 ng/ml, JEH) 1 KEE# 0.47+£0.30 ng/ml, JEH) 24 FEfE %
0.49+0.31 ng/ml T o 7=, 3FFHUTI T 5, HEHR 1 8-0x0-dG
EOREREHIR o7, RS ITHEEND 7T 7 %R
R
4, BRth 8-0x0-dG / CRE {E

6 1A BERA > MBI DR T 8-0%0-dG / CRE fED
FEEE LB & 7", JRY 8-0x0-dG / CRE fifiid, iHh 1 HEfH]
A 17.9+4.1 ng/mgCRE, J#£#) 1 FF[H# 43.0+14.1ng/mgCRE,
TEE) 24 WrfE#% 22.1+13.8 ng/mgCRE T - 7z, 1EH) 1 B[]
BT ~GEE) 1 REE#2 2R 7 8-0x0-dG / CRE fE3 & 1Z |k
LT (p<0.01), F£7-, HEH)1KFHHZ I ~ES) 24 K
M#ICIERF 8-0x0-dG / CRE fEARA EICHAD LTz
(p<0.01), E® 1 WpMHAl & EE) 24 FEFIT% T, BEZRZELD)
X720l W TICHREND T T 7 %mRT,

5. MMP-9 B U MMP-2 O &
1) MMP-9 &4

BIZAMERA > MTEIT HIMTE MMP-9 DFRRREHZ
BaoRd, T X I3iES) 1 FEHETE 100%E Lz, Zof
S, TEE) 1 B 338.2%+115.1%, JEH) 24 B 121.8%
+28.7% T - 7=, MMP-9 ™ 3 B S5 Ll 12 350 T, MMP-9
OFEMEE, B 1 KRR e -GER) 1 B BEIC LA
LT/ (p<0.01), F7=, JEH) 1 R4 I b ~EE) 24 e
BIITEEICHED LT (p<0.01), EBH) 1 HfERT L EH)
24 FEHZICBWTC, BRAREDII 20 o7, K9 ITxI5E
WD T T 7 ERT,

2) MMP-2 D&

10 IZHBEARA > MTET 2 fiE MMP-2 OFR R 2
Wi % 7597, MMP-2 1233\ C & il 1 RE[#T AT 4 100% & L 72,
A 1 MR 111.3%+8.2%, THEE) 24 M 1E 105.1% =+
85% Th o7, 3RFHEDHIZIZINT, MMP-2 DEM: 1T iE
g 1 ReERTIC L GEE) 1 REMARICHERIC LS LT

(p<0.01), LU, iES)1KER% &ER) 24 WRR% & OGEE)
(ng/ml)
0.80
0.60
o —e—#1
'g —a—#2
3 0.40 —a—#3
&) —x—#4
—x—1#5
0.20 46
0.00

BRI EE LIS EE 240
3 I 8-0x0-dG DIREFRIZAL (& B)
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B AL

1.20

1.00

0.80

0.60

8-0x0-dG

E

0.40

0.20

0.00

(ng/ml)

B LIRFRT Al
4 WERRH 8-0x0-dG DFEREAIZEAL,

TEB) IR TEB)248FH %

(ng/mgCRE)

70.0
60.0
50.0
40.0

8-0x0-dG

30.0
20.0
10.0

0.0

500.0
450.0
400.0
350.0
300.0
250.0
200.0
150.0
100.0
50.0
0.0

MMP-9 activity (% of control)

150.0

100.0

50.0

MMP-2 activity (% of control)

0.0

TN LR FET AT EEhIREIR  EEh24RRRI R
6 R 8-ox0-dG DIEEMFHIZE(L,

* p<0.01

B IRFRIAT S 1IN %

8 MMP-9 DRI HZE AL,

JEE) 24 1%

i

MMP-2 activity (% of control)

** 1 <0.01

T LRERE] AT

TEEN RIS EB)24RR%
X 10 MMP-2 OFEEAIZE AL

(©2017Health sciences Research.

TRES (LA b L A~ —% —8-0x0-dG K ONRJE B~ — 1 —IfiL{E MMPs O#RIRFHIZEB) ~ (L iF -

WERT - SR DA FEE DR~

(ng/ml)
1.00
—e—#1
0.80 —a—#2
% —a—#3
2 0.60 ——#4
& —x—#5
0.40 —e— 16
——#7
0.20
0.00
BYLREHEI AT GEEHIRRI  EE)24RH
5 DﬁifﬁzﬂP 8-0x0-dG DFRMEA)ZEL (xR FE )
(ng/mgCRE)
60.0
o 50.0 ——#l
T 400 —e—i2
Z 40
P ——#3
& 300 ——#4
—»—#5
20.0 #6
10.0 ——#7
0.0
TEEIRFEI AT SEEh LRt EEh24INF )%
7 SR 8-0x0-dG DREMFAIZEAL (RIS )
500.0
S 450.0
€ 400.0
< 3500 ——#l
X 300.0 #2
< —a—#3
= 250.0 —x—#4
g 200.0 —x—#5
& 1500 —e— 6
o
S 100.0
S 500
0.0

150.0

100.0

50.0

0.0

RN LI R AT
9 MMP-9 DRREFRZEAL (535 51)

HEBYIRFHITR 24 ] %

B —

EBHIRERIAT  EEHIRERI  EEh24RER%
11 MMP-2 OREEEAIZEL et 52 5 7))

—e—#1
—a—1#2
—a—#3
—x—#4
—»—#5
—e—1#6
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@ & oh B A | g BRI BEER

1 HEM AT &S8R 24 BRI B W A E R L N e o T,
K 1L ICRBERN DT T 7 %RmT,

6. R 8-0x0-dG & MMP-9 M +HRE

PR 8-0%0-dG & MMP-9 DIEER{ > & lh 1 B[t DA
L EOMBNE, HHEfRE r=0.20 TH Y, AEOHBENIAD
Niphodz, £, EH) L FFRI#% D 24 FE% 02 il
FHBER$ r=—0.198 TH v , HFEDOHEBAITA Lo T2,

V. Z%

fat i 72 B -2 A b 21 6km E OETH A 2N A, JEH)
At K ONES) 24 WM& iE, MR, JREBEWL, &%
LH O 8-0x0-dG HDORRIFH AN 2 BIE LTz, F7=, KIER
W~ —7—& LT, MMP-9 & X MMP-2 DB 2822 L 7=,
1. mEFEH>TN

7% 8-oxo-dG fEi%, ¥EBh 1 KERIRT, EB) 1 KR, HEH)
24 WEfH 2 T & R LITEER O b ino 7o, 3%
F R T 8-0x0-dG EOMRFINZEALEH D &, 1T AED
REFLEHRTH% TR O LT, —HOMEEIL,
TEE) 24 BRI 8-0x0-dG IE N L5, NIXESHE %
WA LTEY, HABOIESSEXNHIY.»7-, 8-0x0-dG
VAR, TEEDEE, [RHMERE, MU, B, X h LR
EEERLICE > THRAZEREL D ESNED, RO
BiE, IRHEKLTWZRENRSH S, Mats & 1043,
B R HH 80% D =R & DB AT A 20 SyMFEMmL, =
DGR, M7E 8-0x0-dG LN EHEIC LA L2 & s
LTW5, Lo L, RFETREROZ(LARD HILTZDT,
6 B 4 BIl(#L, #2, #4, #6) T o7, £V 241D 5 H 1 HilIC
B L TiX, 8-ox0-dG D EEARK, UHHSREIK T 7 &Ko whe
PERH DA, EEERICKERET 2472 LAZIZZ 0E
RDPVEGET, MR LU, ARWFZETHEN L7z EE AT
RN T, J{EEOPITTETHENT LE 72 FEB VI,
ZO, FAREEBAMN TII o RN D D, M
1% 8-0x0-dG HIC L DERIL A b U A & FHIi T 2 54, HihE
OIEB AR 2 oMK D ITFHEIITH 2 E NN E
EZz bz,

2. YT

HEHR ' 8-0x0-dG %, MG & FIARICES) 1 Refial,
& 1 RE[E %, B 24 FEFTL O 3 RERICI T 5 B & 7R iR I
AT bR hoTz, LML, IMFIZ g
8-0x0-dG fEIIMmEZ T~ L=,

WK 1 B IR EHINE CREAE &S, — R OO MR RSy 1
BIZEARAC RN S W EN 2 T F /v 2 U 2 AR R
N OIEEANED LA S ) R FRICEET 22 8T,
HER OKRNMRE & LCamEns 5, AKRIZs ik &
BIZZ AR O “ XA A 2T TV B, A FER S
1 BRI CIE, AR SR AN R B 12 IkEE L il A A e
ML&7av, TOEBZIY, MRS % TITHED L5 MER

(©2017Health sciences Research.

HFCILMmIE @ 8-ox0-dG EANRME E LTV 2 REMEA &
ZbND, TOZ L, BEA RN AY—D—& L THEER
i, ISR TEME A R L 2% L0 L T B AR
oY, MIEORFNEL L 1ZR Y, EB) 1%L
24 WF141C b ML 8-0x0-dG E2S 59" B HAARD &
ni-,

&5 1%, Hartmann H23M7T o7z, FEEEE 262 LT
R E TOEBOEMIZ LD DNA HBEDEIZON
T, DNABEN E— 7 IC#ET 2100, —BtEoEBEi# )07
DORFANMELZ X TWD, £z, —EEOEE A W%
WCHRBNBEEA R L ADORRE L Z ORIEICIET 5 R
EER AT OMRE LIES b o TWA Z LN R EN-H%
WELTWD 9, AmE%EHR L7 6km £TiE, DNA G
B— 7l AETICRFM A2 Z L, 24 KRR % o R H
8-0x0-dG fE EFIZREM L7z vlRetix & 5, xtRFH B TR
Bf, gL RBEICEAMOIES XN H L 572,

—ER ORI, EER IR T 8-0x0-dG fE AN LF-
L, 24 BrRI#ICITMERE T 8-0x0-dG M ANEA 9~ 5 A A3 38
DHNT, TAE, BREEEOBMIME, IHHERESE O
AR OMEEE X3, DNA OB LIIBENMEE S N2 &, &
VRN D DB LY AT ML DIEEOEETH D
LEZLND, £i2, SEOMEE LR, EE1EEE% S
V) JEHE) 24 FE 4 (2 P 8-0x0-dG BN | F-3 B A3 38
O, ZHE, BRRO X H1Z DNA R E— 27127z
HETICHRB Do mREER H Y, £2, BELL
OEAGEIZ LY, EHERBICAE DT, B Lis o=k
HbdoLEZOND,

—J7, HEH) 1 BRIATICE S TES) 1 R ICER T
8-0x0-dG fES B L7z# M & LT, BEEIERITICL D
FA~OBEEOFREME R & 5, MERITH THR - TR - & F
R & B D /IR NR D> B IR &RSIR DN W S AL, A%
LRI D T H AR AZITTEY, RIS AN AL
W< &, KA A NS VEEE WS D MW, I b
R, mMiEETITELNTWA Y, EEFOFIC
8-0x0-dG 3Pkt &7 = & Tl 8-ox0-dG fEAN A L,
Z O HMERR Y 8-0x0-dG EME LIV FIREMED & 5
LEZD, EBIT, BITEICKSEBREDEVNEEL b
ZT-FTREME S & 5, EBIRFO KRR & FITIZ BT 2 61T
e CUL, BT K /) 2 BB U 72 BH SR B I b U
WITFRNE P12 L2 WE LTS M, A6, E#hiEoO
AKOTERUIEE L & U772, EBEFRFO KSR L 2 FIT
BADOEEII D NEEBEZ OGNS, L Lens, EEHA
FRTOKSERIZE A TH - 72720, DRhSFRITEIC
WRE L2 ARENEZ 2 DD, EEN%OKSERIZS
WTHE, KOELERLENEE L, KERESBEML,
REOHEMCBN > AR NS D, 207w, EE) 1K
% DOMERER I E CTIZRPEM B L H o Tt R F L, R+
IZ 8-0x0-dG Pt SNz Z L b B X B D,
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B &I, MERSWE, R, MR & L BRE A E
MREL, MEEEFRETO 9 AV & - TH MR &2 7R LT
BEEBAETDE, FNDEMET DWOBHL ST
WARWEICHETOBEND S LTS ¥, —nbo
BE RIS Z, T L 2MEET 8-0x0-dG EDO Pkt AT
REMEEEEZ D L, LA P LA RO—KE RV ESE
AT O B (R EFARIC 31T 2 MR R OF A ICE LT,
RIERFTRERTRZ N L NZ D,

3. Ry

R H1 8-0%0-dG / CRE {1 33E B 1 WF AT He~iE @ 1 R
% CAHBIC BR U, HEE) 24 RERIH% 2 I3ES) 1 RERIRT & [FIRE
FEETHRBIZHD LT\, R 8-0x0-dG 1L EE & fif |2
XOEINT 52 ERmbn Ty 181920202 L E gk
FiL, AT L FEEORBR Th oo, ZOE@EIT, MK
1 8-0x0-dG fE TR/ Lk iz, EENZ L DML A ML A
D ERLEZ B, F 1, EE) 24 B # (2R T 8-0x0-dG / CRE
BB LIz &, Rkom@y, AERNIcEDd 2 Pkt
VAT R EDEREORBLEZ D,

KBEFERNTRIZGE, SREOFITILEBRTH# O R
8-0x0-dG / CRE fHOEEMNIT L A ERO L7 AIE
o 1 RE[E % 7> O Sl 24 BEE % O ZTHA /NS WA W, L
L, MIECHERY > 7 TRO LN E D 7, EE)AW
% 8-0x0-dG DX TFILR Y v T TR D N -7, R
i 8-0x0-dG HEMEIT BN TIEMIC L =NV E SR
TV Z Lt B2 EAENEU-ERE L COEBEIE
SRS, EENCX AW I Y —, HiEMb AT AT K
DEBLAVOERTRERBERLTND EE 2B, 46
OFERIZZNSIZFBELRN D TH -T2, 4, R
8-0x0-dG I Z M ET BT H =V, FlERZEEE, HL)
WHE Z21T o 72, HENRI% CHEREEN A O -HHR &
LT, JE L2 RBIRITHFERE L TRz, iR
DOERIFIRREN 5 2 D MERERA~DEEN VIR o722 &,
BEOREENE LN ENEXOND, £, 8-0x0-dG
IEEBERRED E LU HEh, R#fshFicmiiz
BCRICHE SN D 202 L b, REHEOERD D LE
bbb, BLEDZ 0t FrftIRI Mg K OMER I g
L, A R ZADOREZFBITKMT 2 Z L3RS 1L
7=
4. MMP-9 BT MMP-2

MMP-9 DIRIFAYZE(LIZ DN T, EENET & EH) 1 Bef% o
T MMP-9 OIFMITEE RN E R L, 2, EH)
BRI &0 MR O R ERDS BN, EHEE S, FHUCHE
WV MMP-9 OFEVEL IR L= AREMEN S D L B2 b s %
%) EE) 24 R4, 1EIEEBRTO LV ETHEE L,
Z OHINT 1@ TH - 7=, MMP-9 (T —i@ 1k D EEh & i1
L BAERNOB S KT 5 2 LR S, LrLA
FBRTIE, IR O PERESF OB REO B L 2 R L T
W22, MMP-9 MO IC DWW TS B OMAERE L L

(©2017Health sciences Research.

7=y,

MMP-2 ORI ENCSWTIE, MMP-9 & Hiled 5 &
RORH Mo T2 b OO, EEEIE OIEMEOZENIZ OV
T, FARRORER1IE LN, MMP-2 OFEIL, FITHR
B MR AEB I L 0 IEME b S izl L B X
HIDN, THIZOWTIIEIME AW ETHHELH Y
B ABESICHFLVRRBSLELEZ BT,

5. EEIEIE & 8-0x0-dG DEFFE

HEHEEOHLIFALLIL, TOMOFELY L, JRE
8-0X0-dG DAEEA /NI o Tz, 1L 72 H BN H H IS b L
—=V T ELTVDLEIL, bR o@ENEm s e
WH ZEBHALNIEN DO D, £, BARDLIMEDR
IHEENC I 1T B AEBAINE L R{b A N LA E RO
& OBEMRE RO IR, EERE OB, B
B N E VB LA B L ABEDBNZERIE L TWD Z &
PRBENTWD 2, Lo T, EEEIEOH 55411,
HER(VEE NN E Do 72728, 8-0x0-dG DA EF S,
FIEEEGEN ST, BN NIholzbBE 2B
D
6. BReR 8-0x0-dG & MMP-9 M EA{&

SR 8-0x0-dG & MMP-9 TiE i & IEB A ICH B2
HWNZR L, 24 RERR TR BRI 2R LToh, EHA
TR DA LRI L C1T > 7= Spearman O JIENLAR B/ 4T,
KONES) 1 FEM%2 D 24 BEE% OELEICK L TTTo 72
Pearson OFHBE AT TIE, HREOMBILZA 0> 7=, MR
SNeholcZ LIE, HEEFEHBRDeholc Z ENER L
LTHhiFons, LNLaRns, LAHLERRIZENL
ERLIZZ D, FTERBROFEETH D MMP-9 OiF
PEDZEAIE, AR ERD & A+ IR E R LT &
DFHERSNHEELA b LR EBET B AEEER WV EE X
BTz,

7. ARROBREZE

AWFIE T, MR, RV 7 AEAWT, EEAA
IZPE D ERfb A b LA~ —J1—, 8-0x0-dG DFEMFAYZEHEN L O°
MMP D& Z#E L, FERNEEOFEMIcH At~
NOWF ZAT > T-, 6km EDEBAMZINZ K, &% E
TEY XS PELEE, BPTHNTLESTFED
BV, F721km H720 6 HDOR—ANBIEN, 6 4H~T
BDR— R ST FE BN, EBARICBITAIES D
XNBONTZ EIIAIRICBIT ARR L S 2, EEAL
ONFIZOWTIFSHBRT T OMLERH D, FRREK
bt Eirs 2T, L0 ELoREE O TONIEE R
TRETHAI,

— 5, IEHRE <12 X o TEBREM O E RN ROS EEAE
PEE & 72D, FRIEIBILA RV ADERBA LD
ZERPEINTWS B 8-ox0-dG FISHE L LR bR
GRS Y 7L % A 4 PCR L% V7= DNA {5 D E
B ERNRBE LN TND Z LMD 2, S%ITHEHBIAE
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B CEEGNCRB T D 8-0x0-dG DEBNZ DWW T b IET
LTz,

V. 8hYIc

BEOFIEIZ L LA B L A~ —H —8-0x0-dG D]
EEAT o TR, HfERY > 7 v & AW -CIE L, CRE
EZMATZIRT 8-0x0-dG DFRIFHIZE B A3 S IE B~ — 7
—IiE MMP-9 OB E L EEL T\ e, EENCHE D &
KRR EDOTMIZB T 5V 7L E LT, HifitROH AT
DIRIB STz,

HE

AW EAT DI, THHWEEE £ LIEAREES:
AR TR A D E AR EH N2 LET,
MEER
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[Original article]

Serial changes of oxidative stress marker
8-hydroxy-2’-deoxyguanosine and inflammation-related markers
matrix metalloproteinases induced by exercise load
~A usability study on serum, saliva and urine samples~

YASUYO FUKUSHI™?  AYUMI NAKAMURA™? YUKISHIROTO™® KENTO
TANAKA™ TAKUYA ITO® YUKINOZAWA™ CHIEKO ITAKI™
YASUSHI MARIYA™®

(Received December 8, 2016 ; Accepted February 20, 2017)

Abstract : The purpose of this study was to analyze serial changes of an oxidative stress marker
8-hydroxy-2’-deoxyguanosine (8-oxo-dG) employing serum, saliva and urine and serum matrix metalloproteinases (MMP-2
and MMP-9) related to inflammation, which were induced by exercise load, and to determine appropriate samples and tools
reflecting oxidative stress in vivo based on the results. Seven healthy male volunteers ran 6 km at a rate of pace with 1 km in
six minutes, of which the exercise intensity was corresponded to 10 metabolic equivalents. All samples were collected at 1
hour before, 1 hour after and 24 hours after the exercise and analyzed by immunoassay for 8-oxo-dG or gelatin zymography
for MMP-2 and -9. No significant changes in the values of serum and salivary 8-0xo-dG were observed at the three points.
However, the value of urinary 8-oxo-dG significantly increased 1 hour after exercise, and then significantly decreased 24
hours after exercise to the same level 1 hour before exercise. The level of MMP-9 activity showed the similar serial change
with that for urinary 8-oxo-dG. It appeared that exercise-induced oxidative stress in vivo could be detected by urinary
8-0x0-dG.

Keywords: 8-hydroxy-2’-deoxyguanosine (8-oxo-dG), oxidative stress, exercise load, urine, matrix metalloproteinase
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[Original article]

The actual situation of motor functional decline of elderly person
who is continuing life as an evacuee by The Fukushima Daiichi
nuclear disaster, and intervention to physical activity
preventive improvement

CHIEKO ITAKI YASUYO FUKUSHI? TAKUHIKO KATO ™ TAKAO OSANAI™
HARUKA OHTSU 'HIKARU SASATAKE™ MAIKO KITAJIMA ! )
TOSHIKO TOMISAWA™ YOICHIRO HOSOKAWA™ YOSHIKO NISHIZAWA™

(Received December 14, 2016 ; Accepted February 28, 2017)

Abstract: The purpose of this study was to develop a method to improve the physical activities of elderly evacuees living in
temporary housing as a result of the nuclear disaster. We have supported these elderly evacuees in maintaining their quality of
life through the evaluation of locomotive function, exercises for the prevention of locomotive syndrome, handicrafts, and
mini-health-related lectures. Locomotive syndrome was investigated as a measure of motor functional decline in temporarily
housed elderly people. The motor function of eight elderly participants was assessed by the “locomotive syndrome degree
test,” which includes the stand-up test, the 2-step test, locomotive syndrome 25 (locomo25), and grip power. The examination
of motor function was conducted in August and February. The locomotive syndrome test score of two participants worsened by
one points from point zero. The grip power of the participants did not change in August and February. On a visual analog
scale, the program satisfaction was 88.4 +7.5, i.e., almost satisfied. The grip power of the participants did not change in
August and February; however, it was lower than the results of a national investigation. Because grip power is only a rough
index of muscular strength in the elderly, its decrease suggests whole body muscular weakness. Fifty per cent of the elderly
participants had a low motor function score with a grip power low. It was considered to be a factor that there were continuing
life as an evacuee by The Fukushima Daiichi nuclear disaster. Therefore, the results suggest that all participants had muscle
strength weakness.

Keywords: The Fukushima Daiichi nuclear disaster, elderly person, physical activity, locomotive syndrome,
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[Proceeding]
1.Special lecture

Chrono-nutrition for health promotion
Hideo Kato
Tohoku Women's College

2.0ral presentation

1. Daily change of energy expenditure in female humans on difference feeding patterns
Reiko Hanada”, Kanae Ideguchi®, Asami Maeda®, Yoshiko Senoh®, Hayato Maeda?
Y Tohoku Women's College
2 Hirosaki University
Key words : diet induced thermogenesis (DIT), feeding pattern, breakfast, body clock
2. Circadian rhythms of urinary sodium excretion and plasma aldosterone levels in healthy
women fed high-salt meal.
Wakako Yamada®, Natsumi Tanaka®, Yuka Nishida®”, Hayato Maeda?
Y Tohoku Women's College
2 Hirosaki University
Key words : High-salt meal, Urinary sodium excretion, Circadian rhythms, Chrononutrition
3.

Influence on taste and factor concerned by the sodium restriction education for junior
college nutritionist course

Haruka Shimoyama®, Satomi Nakashima®, lkuko Kitayama®,
Satoshi Yanagimachi®, Hiroko Miyachi®, Kazuyuki Kida?
Y Tohoku Women's Junior College,

2 Hirosaki University Graduate School of Health Sciences

Key words : Salt intake, Dietician course, Taste, Reduced salt

4. Perception of junior high school and high school girls about dieting and figure.
Ryoko Kimura®, Yoshiko Nishizawa?

Y Department of Nursing, Faculty of Health Science Hirosaki University of Health and
Welfare

2 Hirosaki University Graduate School of Health Sciences

Key words : junior high school and high school girls, diet, EAT-26, underweight , obese
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5. Study on transition of renal failure ( SMR) mortality in Aomori Prefecture
Makiko Tsushima
Faculty of Nursing, Hirosaki Gakuin University
Key words: Aomori Prefecture, renal failure, SMR, mortality, transition

6. A basic study of dose assessment using Monte Carlo techniques in dental Cone Beam CT
—comparison of dose between center FOV and off-axis FOV—
Ryo Ogasawara”, Shingo Terashima®, Ryota Miura?, Keisuke Toshima®, Satoshi Naraki®,
Yoichiro Hosokawa?
Y Hirosaki University Hospital
2 Hirosaki University Graduate School of Health Sciences
%) Sapporo-Kosei General Hospital
4 Akita University Hospital

Key words : Monte Carlo simulation, Cone beam CT, Equivalent dose, Effective dose

7. Development of an X-ray image transfer system to contribute to regional healthcare
Kohsei Kudo®, Yasushi Mariya?, Shingo Terashima®, Noriyuki Suzuki?,
Hisashi Kawarada®, Minoru Osanai”, Junichi Hirota®, Yoichiro Hosokawa®,
Mayumi Sato”, Kitajima Yu®, Yusuke Tando”
Y Hirosaki University Graduate School of Health Sciences,
2 Mutsu General Hospital
% Fukaura National Health Insurance Seki Clinic
9 Higashidori Community Medical Center
Key words : home medical care, X-ray photography, Flat Panel Detector, Virtual Private
Network, image transfer

8. Skills Training for Blood Glucose Self-Monitoring and Self- Injecting Insulin: What Third
Year Students Learned Through a Patient Role
Kiyoko Itagaki, Reiko Narita, Ryoko Kimura, Eriko Mikami, Chizuru Yamazaki
Department of Nursing, Faculty of Health Science , Hirosaki University of Health and
Welfare
Key words: Skills Training, Blood Glucose Self-Monitoring, Self- Injecting Insulin, Patient
Role
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9.  Which exercise or movement is making the pelvic floor muscles contract best?
Junpei Takahashi®, Kumiko Kawasaki®, Setsuko Igarashi®, Arata Akaike?,
Hiitoshi Tsushima?
Y Hirosaki University Gtaduate School of Health Sciences,
2 Ministry of the Envionment,
% Emeritus Professor of Hirosaki University
Keywords : stress urinary incontinence, pelvic floor muscles, muscle-strengthening exercise,
electromyogram

10. Disinfection and protection effect of an acidic alcohol with functional oligosaccharides for
skin
Yuji Hasui® + Masahiko Nagaki" + Mutsuo Herai? - Eriko Mikami® + Junichi Sasaki®
Y Hirosaki University of Health and Welfare School of Health Sciences Department
Nursing
2 Hirosaki University of Health and Welfare Junior College School of Health Sciences
% Hirosaki University of Health and Welfare Junior College School of Emergency Medical
Technology
Key word: functional oligosaccharides, Staphylococcus aureus, acidic alcohol-based hand
antiseptics

11. The relationship between body image and health in female college students
Mizuka Higashiguchi, Mami Oikawa
Department of Health and Nutrition, Faculty of Home Economics, Tohoku Women's
College
Key word: Female Students, Body Image, BMI, Weight Control, Eating Habits

12. The effect of allicin on ion transport of the colon
Yo Tsuchiya
Department of Health and Nutrition, Faculty of Home Economics, Tohoku Women's
College
Key words: Allicin, Colon, Electrogenic chloride secretion
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13. Corresponding Realities of Nursery School Lunch for Children with Food Allergies in A
City.
Midori Morooka, Ayako Fukushi
Tohoku Women’s College

Key words: Nursery School Lunch, Food Allergy, Customer Satisfaction Analysis
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Development of an X-ray image transfer system to contribute to in-home medical care
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Minoru OSANAI, Junichi HIROTA, Yoichiro HOSOKAWA, Mayumi SATO, Yu KITAJIMA,
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Image quality assessment and visual evaluation of a flat panel detector used for X-ray photography during in-home
medical care
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Serial changes of oxidative stress marker 8-hydroxy-2’-deoxyguanosine and inflammation-related markers matrix
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The actual situation of motor functional decline of elderly person who is continuing life as an evacuee
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