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A1 A2 K53 -4 W15
AR RERRIY 175 [ENIEE 4 L] i

BB H o AR KL 0.7785 0.7917 0.742 0.8685 0.745
WKFH E KT, 0.848 0.018 0.007 -0.031 -0.100
@7 505 % RIS 0.844 0.004 —-0.103 —-0.045 0.044
RHBER LT, EEERICHLTLE . 0.778 —-0011 -0.068 0.006 0.028
AN RS T72012, B (¢b) 22127, 0.598 —0.018 0213 0.038 0.084
®LI V) ATy TEREEATHL D, —EBHIL 5, 0.000 0.887 -0.105 0.051 0.024
GED L) RATBARI T2, FHlT 5. 0.029 0.811 0.000 —-0.048 0.065
DHGDOBYPNTZIRBUZOWT, e/ TL) &, —EBmICAR 2, 0.025 0.801 -0.031 0.048 -0.067
Bz RS BTS2 EEEZ D, -0.076 0612 0.195 -0.054 -0.014
Q&) LbLwd, MOA»PSERFHI 2L 32, -0.023 —0.054 0.900 0.035 0.044
OO AN SBE R 21525 -0.023 —-0.035 0.854 -0.016 -0.020
WOZ OB LT, BARMIMPTEZ) LilEPICHEE T 5,0 -0.033 0.064 0.809 -0.062 0.012
WHGDLEEFHENEFHEYE D o 0.278 0.038 0.397 0.116 -0.100
OREEZG YT BT E LT, Bl EEZKALZY, MrEXS, 0.035 —-0.014 —-0.017 0.902 —0.046
BRI % LT B0, BliREEHRALDY, MHPAERD, -0.044 0.081 0.065 0.893 -0.020
WHEVEZLVEICT L7720, BilitEE2KAZY, MHPEX5D, -0.024 —0.058 -0.054 0.863 0.081
GHEISHRL L) T2 L2HELD D, 0.038 0.026 —-0.033 —-0.032 0.816
GOHATIIHLTELRVERDT, HATL20E2RD 5, -0.025 0.066 0.076 -0.042 0.796
OHMEZY B ETHZL2HELD D, 0.034 —0.062 0.046 0.046 0.775
OHBHLL L 2RI LETIDEDHELD D, -0.023 —0.022 -0101 0.057 0.600
[#1 45 il 3.960 3.324 1914 1.645 1319
5D % 20.840 17.495 10.071 8.657 6.943
ABLD % 20.840 38.335 48.406 57.063 64.006
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#3. O—E>J%M% (COPE-19) OTRRELFEMHIVEREDEMIE, HBEGRHK (N=871)

g SD THH Range e RihsiATEY eI AL HR i) GHQ-12
(1) &I 10.07 2.25 4 4-16 1.00
(2) RphwAT B 12.08 212 4 4-16 -0.02 1
(3) fikit 6.46 240 3 3-12 0.23** -0.03 1
(4) #hx3% 12.04 209 4 4-16 0.24™* 0.36"* 0.10™ 1
(5) i 7.86 192 4 4-16 0.14** —0.40** 0.14* -0.17* 1
(6) GHQ-12 15.89 5.89 12 0-36 0.12** -0.15** 0.09* -0.08" 0.23** 1
Pearson OABIFREL, *p<.01. **p<.001.
F4. FEESREFEOTDOOTURE, RERAKERVERBEHOR ML, Cronbacha, #HEFE (N=871)
KR RES] SD W H%t Range Cronbacha (1) (2) (3) (4) (5) (6) (7) (8) (9)
(1) FFEDH R — Ok 051 112 3 0-6 074 1.00
(2) VBB OAR P 1.69 1.90 3 0-6 0.77 0.24*** 1.00
(3) HLF o> - By Bt 341 3.62 8 0-16 084 030 035" 100
4) RO R—-boFFE 0.95 1.64 3 0-6 0.86 0.39"* 0.29"* 0.25*** 1.00
(5) AT o> A 2tk 257 2.39 4 0-8 0.85 0.25** 0.28"* 0.27* 0.40* 1.00
(6) 35 177 o> e i 2.16 203 4 0-8 066 036" 043"  056™ 056" 044  1.00
D FrV 7 -HEL OB 295 2.39 4 0-8 0.76 0.31** 040 0.41* 0.35** 048 0.53*** 1.00
(8) LR AkoK 2271 758 5 5-35 085 010 011" 0.05 012~ 012 013" 013" 1.00
(9)GHQ-12 15.89 5.89 12 0-36 0.87 0.22* 0.19" 0.39"** 0.21* 0.10* 0.35*** 031" —0.07 1.00

Pearson OMPBIFREL, *p<.05. *p<.01. **p<.001.
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fir] #F < PWOC @ 6 2D FALRFE & 55\ A1 B B 4%
DR BTz,

5. fEHMRREICT ZEENERIFSTOER

32 5 (RGO T HE FE O s g 09 B 013 AT D R & R
L7z MMM 2 23485 Th 5 GHQ-12 2 2
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The effect of coping style and occupational stressors on
psychological distress of information technology

professionals in Japan

Maki TOMINAGA®, and Terumi KOGAWA*

(Received October 22, 2006 ; Accepted November 29, 2006)

Abstract : Purpose of this study is to examine the effect of coping style and occupational
stressors on psychological distress of information technology professionals in Japan. We used the
data from questionnaire, which were consisted of items concerning individual characteristics;
socio-demographic status; office size; employment characteristics; work hour characteristics;
29-item of perceived work and organizational characteristics scale (PWOC); coping style scale;
as well as psychological distress. The response rate was 66% (n = 1049), and for the purpose of
this study, we analyzed data on an IT engineers’ group separately (n = 871). Five factors
extracted through factor analysis of coping style scale, and the result supported the previous
researches. Also, hierarchical multiple regression analysis showed that the full model explained
26 % of the variance in psychological distress. In the PWOC sub-scales, “quantitative and
qualitative work overload” had the strongest effect on the psychological distress. In addition, all
of the macro-level stressors (e.g, undeveloped management systems and career and future
ambiguity) affect psychological distress. Concerning coping style, avoidant-oriented style was
positively associated with the psychological distress. The results suggest that macro-level
stressors are important factors for psychological distress, and the effect of coping style on
occupational stress is limited for IT professionals.

Key words : coping profile; stressor; information technology professionals;
psychological distress
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(4) fabrpiil & BB Ok e FEE TS 5




BAERHEETIBT 5 HAFHEEE OBFSICIm) < 13

®E) - B, EE), A% HRO®Y, R L2
I—Y3y, TAY—EZX, UNEYF—T 3 /D
FRBMEAT, SWMEORERL, wiEnE « FRHED
FICOWTEE TS, HEWE2HEOH BIZ1 1K
[ pap

(3) EHHMiEE (5 HI)

Z D%, HRD 4 FEH R (FRERWIRE AT 50
PR, w0 B, BE) e ) 7 —
va UL —BOEB WD) 12BWT 5 HYE
Vb, SITELIWEE2 ~ 44T, TREhERE
1% E2ZTRLEERBEORMCL Y ERT L, HH
WEHEERC 1 A< 2%, BEORHE N $ 20T,
FRIGEIIIFIA 7 v 7 DL b, hrT 7L
Y ADFERIE RO FEBRREARFN L DA TRRS
P, BER - HEERE - R E T -~ L L, WHE
HHVIEERTERT 5. B> 7 7 LY A3 A
¥y 70BMEME, BIgxTEL,

(4) £+ (1H)

REH, FNTEBROILODORERETLE). %
FEERE, BB CRE L 72NERFE N E ASIR L
MICF D TERE L, %00 EIHEZ X%,

4. FHf

FHFEMIL, HERRE ERBOLR— b, BEF
HEFEHOHBIZIZ > 725 IO &, BEIC
HEMTE Do

. MxHE

1. BCFHEEE OIERK

SPHTAREE 4 SFRICBAE G P FER 2 BIE L 224
(774) \C X 2 EHEEICH - 72 LR =~ ONESHT
AT\, W oOR/NEA R B E oMEE & LT,
H CRFfIE H 2 /B L 72,

2. AEDOER

PSR L 4 AR IRICBAE G P FER 2 BE L 7224
(82%) = RBIT, VWK L 72 B4R #5958 B ikl
HEN0Z, [A: T0%ETE&L, B RXFHTE
72, C: BP0z, DiFEHTEX hdh o7z
DABEBREO VT NA) % EINT 2 HOFIZ KO
720

3. AERFE

AR, SERRI84E 6 HI2H ~ W47 H31H T
Ho72

4. FRAE

(1) HH®»—EM% Cronbach ® 7 )V 7 72812 X
DRDIHE, FHHOERMEK, FHHOFERE
B % 27z,

(2) A TR TER 40, B RR¥HTE
7o% 30, CiHEPATGIEo7% 28, D%l
TE Lol 1 EEL, HH IO PIfEZK
D7z

(3) RArIHH 23 2 AHE, 25122 %HE
W5 FIEHOFFEE, EMIHEOFE & O—3
BHRDLIDIC, tMEEZ O FHMEOME %17 -
720

(4) MFUEBIIBITZFHEH & L CONE L G
THDIC, ERAEOFEZIZOVWTTIY -3
W% (Friedman test) ZMHWTHRE L7z, X 5I12%E
BB GEEE) PN —miE S o 21T, A
HERHBE I DWW TIE Scheffe 12 & 5% HILE % v
THREGET L 720

(5) TRTHEAKMES BRWMEARE Lz, fal
X, SPSS.wversion.l3 % M7z,

5. RIEMECE

MR E o T2 FEIIFEF R TRIMOFEH LR L
LR AR H L, RO M, EAME WD
L7 < TH BOREHl & 13 EIRTH 5 2 & & 3 THl
WL, hzRd7z, HEIEGLFEI R
720

V. & =X

F#12100% TdH - 720 1403H H @ Cronbach ® 7
V7 7 REUX0976 TS O — B AR Sz,

1. FEEDKDHICRET BHiest

H EFHMIE H SN RE O & - 72 A & 5% R ER
DEEEF2, 3, 41K LT,

(1) BRI H PUA R A B L W54 h 5

HOEHMEE X, BELXV 1] o FAIZ 1
(RvxW) ], 20T [1) (LX) ], &b
NUH T &, GH OEANEALD S BRI Gt
L72bDT, ZFNENDOLNIVOTRTICHCEEL
THHI) IIIMEE LIze LRAFINORIEEE RS
L, AL ARUBLOHLRVOEREIE81~828 13
1F100% TH > 7203 L, KL X)LV HREIL67,
74, T6RENEN1HBDH o720 BELRXVIZEST
BELIARLRY, BEI oM 61, HET O
FHEEA72, BEEM OFREAT6, BEN OHERED
64, HEVOEMEITTTH o720 WGP S A D
&, BEE - RLAAUANDOFFEDVHRE L SN ETH o
720
BREHICBUAEEREOERIZ, A [958 T
&) LB [P ETEL] ICRY 22 B B
ThHo72
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x2. BRI ORBHENMEBCSHEDEE

AR E (%)
cam TOEE RRER OREALt pEcE

HEET  mE oLk - Rl - AL S REcE s
1. WE O SRR % BT & 72
1-1) JRREIC P U 72 S O Ef 2 B C & 72
DA IFIREAL & B OJRIEIZ DV T
QEBZHALTWALZ EIZOWVT
HEIRDZRRIC 2 5 2 & (W MRS, M, BEad)
OFERATHNZ C L FIEfL LR TV &
R NEY REETHL L
1-2) BACICBIM U 7245 A B# C & 7o
OH RBERAL T2k fabs
@ L RBERRI T O AT ¥ 1k
OIS 01PN
@I W > Y LizR—2A
BRI & 29ed L ADLOZHERKT, MfE0RE
1-3) BB LMERITIC X 2 B OV TR T & 72h
2. B RO BT 5 L xR T E 2 h
3. FERE ORI A E T & o
3-1) HEEOSFED & MR T E 72 h
O birte, /BB, WLKD R L ZOHRN
@ - &8
(R % H2 55 & PAK
[OF 0SSR TaNOY 7@ VA5
AT
LS Lfinrs
3-2) Wl IOV TEESEOBIR A ST E 720
ONAEBL - MBI TH b 2 L
ORBPEFETHLI L
GH%L - HOEZ R R RE I L
4. EEE ORI A IE T & o
4-1) A ORI R A BR T & 2o h
O - 55 oMM
@ABEC & ) AEERHOZET 2N HND L
4-2) O & PR C & 2 h
OH THAEHHEE L VB
QUG BH O LR

T&7%k T&7% Bliotz Brolz
61 783 217 0.0 0.0
71 789 21.1 0.0 0.0
81 67.9 32.1 0.0 0.0
82 46.3 476 6.1 0.0
82 84.1 122 37 0.0
82 86.6 122 12 0.0
82 512 36.6 122 0.0
82 744 20.7 49 0.0
81 85.2 14.8 0.0 0.0
82 878 122 0.0 0.0
81 63.0 29.6 74 0.0
82 87.8 11.0 1.2 0.0
82 92.7 73 0.0 0.0
82 75.6 183 6.1 0.0
81 80.2 185 12 0.0
74 62.2 36.5 14 0.0
67 71.6 284 0.0 0.0
82 57.3 42.7 0.0 0.0
81 481 432 86 0.0
82 67.1 29.3 37 0.0
82 53.7 42.7 37 0.0
82 56.1 39.0 49 0.0
82 34.1 56.1 9.8 0.0
82 76.8 20.7 24 0.0
82 89.0 11.0 0.0 0.0
82 86.6 11.0 24 0.0
82 829 14.6 24 0.0
82 92.7 73 0.0 0.0
80 68.8 288 25 0.0
81 716 24.7 3.7 0.0
82 744 232 24 0.0
81 67.9 284 37 0.0
82 732 256 12 0.0
82 80.5 159 37 0.0
82 72.0 232 49 0.0

(2) FHWIEH L~V o & o—Fk

WICFFEZ BBAEL, LML AVIcEENS T L
NNVDOHZEDOEFPOLEM L8N E E LX)V
HED—BMEE AL T2DI, PHMHOEE t BoE %
WTHGET L7ze ZO8E, 200HH D) b0 7HHICE
BEaENROON, A A P E O E 0FH
E—BHL TRV LR TE (£5),

HEELALVCIE, BEET [EREo sk - i - 4t
KW AR M A (t=3408, df.=60, P=0.001)], HiZ
I [F#E I, 5 EHEEFHOEEL S
(t=2985, d.f.=75 P=0004)], HEEN [Hizk <
FAlhl, ittt VRS, PSR, R
€+, ZoOMoOWE L OMEL NS (t=4.295, df.=63,
P=00001)] I2BWTELDH S Z LARD LN,

HEDQ FThir AL Tld, HEN-1 [Eks
B B EHE A BT E 22 (t=-3101, df =
80, P=0003)], HEEIV-1 [ Whf S ICB <5 5
R 3T & 727 (1=2787, df. =75 P=0007)], H

V-2 [#WAEofE % B C & 722 (t=2867, df=
80, P=0005)], BEEV-1 [RREIEDIREIZD % &k
FOSHOEFRET M T X 72h (t=—3.125, d.f.=80,
P=0002)] ®4EHETH - /N XLVOFELEDSHEH
L 723l & DFEDFD STz,

Dk Z s ACHMORD T & LTid, ks
NTWDL TFIHHOR L, S EIHH O/ ZRD T
Mt A RECTH B = L HHER T X 72
2. FHMMIEE OABDEET

FEEHE, FHHR, FEHRE OF - WY - SR
N) OHBEMIC X BEMEIE, FEOFEREOENE
WRTAHZLICE-T, BEXHNTBIESINLEREX
Thbo AWEDHCFHIRHE R Z D20y — v &
LCHANE ) hEEts 572012, BERNB L U%
AR OV OZEEZ B L, MEHIIRE~OF
BOWERE AR (2, 3, 4 BBFHEOBRI T
i, B ENTVBE TML NV LEH L7z Hwv
720
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x3. BRINERBHENMEBCSTHEDEE

FERENHE (%)
THER RR¥E FEALST EETE

GRS <& cx7 ot hbof
AT BB I a=sr—va reil L <, mmE e i k2 BET5 72 493 438 6.8 0.0
1. EEORMEIR L2 L TT XA Y NTE 2 80 413 463 125 00
OFEBEKRL > b 81 420 469 111 00
@8=VF )T 4 L RSP STHOERETLAA Y M T BT L 82 488 415 85 1.2
@OBEOFH - KU LT 72dbDrEETLI L 82 549 329 122 00
OB TR Z RS2 L 82 512 36.6 122 00
GBHENY ThREP SHRIVET 2 2 & 82 317 268 171 244
2. EWE O E EE L TR R TE 22 82 427 463 11.0 00
O X7, BREBA L A% 82 537 354 11.0 00
QTR AEEE 75~ 82 463 402 134 00
EFMOFMA R F 2 7218 82 378 537 85 00
3. EE N R ER L7 ECoM AR OBN 2 BHTE 20 77 753 234 1.3 00
3-1) ik - MR S EATE A 82 854 122 24 00
DAL, sz ST s 2 & 82 86.6 11.0 24 0.0
Q@EBENE (BE - KB vh2L 82 817 159 24 00
3-2) PRI I 2= —3a v HEEABECTE D 82 683 293 24 00
OZRMEE (BT 2, 5o, W) 82 939 49 1.2 00
@) yN=NhAIazhr—Yay 82 67.1 25.6 73 00
@& EI ST REMLAUCTH L 82 585 317 98 00
O THP D R TV 82 732 207 6.1 0.0
GFHHOATT O TR 82 57.3 378 49 0.0
© DR, FATERTL L 82 84.1 11.0 49 0.0
DI L2 VIR ZES 2 & 81 469 383 148 00
4. EREORMEEE L CHEEEBTE ) 78 538 436 26 0.0
4-1) BRHBEOREMEEBLTr 7 2 RIETE 2 81 63.0 37.0 0.0 0.0
D4 - RHENOBLE 82 805 195 0.0 0.0
@M THPICEIHO D vk 82 402 57.3 24 0.0
BR—2I2EbeEb 82 86.6 122 1.2 0.0
DFDHZDOWEOREIZIGL 5 82 744 256 0.0 00
4-2) WEiH ORI B L IR T & 22 82 28.0 512 134 73
OATTEEE LA B8 L S 2R e 2450 82 305 415 220 6.1
Oﬂm%u F 75 45 82 341 427 159 73
4-3) EEEE DN TR L ORI SR T & 82 61.0 341 49 00
OBPRERZ T & 3 AT 82 51.2 34.1 14.6 0.0
QOHEAH-TLHH 2 82 476 378 134 1.2
GHFEL, D55 EHEZHELTESD 82 854 12.2 24 0.0
ORIEETI&HTIE 82 646 305 49 0.0
OTHEHELZ L 82 829 134 37 0.0
4-4) FEEE DN TR L CTBiRIBATT & 22 82 70.7 28.0 1.2 00
DTy — v EATBHP 2R 2 2 & 82 793 183 24 0.0
QEHEI L o> CTlabe 2 23R EML, ThTs2E 82 756 22.0 24 00
OEIETR, RO DB 82 476 439 85 00
”V‘fﬁﬁﬁ 82 86.6 134 0.0 0.0
-5) HEHEOHMAEIRELTINEY) T =2 a v 2T T0LIENTELD 80 60.0 325 63 1.3
@&%m‘&ﬁ%%ﬁ%m 7200 ik 82 659 256 85 00
QOEM#THrE LD 82 659 280 6.1 0.0
@UNEY) T—LEEETLH L 82 512 317 146 24
@HEVECGbELZ L 82 79.3 195 1.2 0.0
GHFEELEL YN ZEB) S22k 82 622 26.8 98 12
OB ZHE o L 82 573 341 6.1 24
O ETRTHE 82 34.1 451 183 24

(1) %8 BN OV HED S A7 Mt
HERNCSE T RFEEE 7 ) — P VMg &

DG L7z & 2ARBAEPRD LNz (x2=72636,

df.=4, P=00001 Kendall (W)=0263) (%£6).
MEA5 BEET & BAEV O = BF5 % BEE, Sw
TR ICB T2 HEN, FEMARICHEHTL2HED
T, ROED o 0P EHIEICH T AHEL TS -

(e}

(2) T ECEEAED S RIEAOWNEDKGES
HEET (%(2) T, [#HTC&hho/z] HEZE
BALZEERI ol BEITIOK - LXVT,
[T c& 2] HMEMEVENTH - 7201, H
I3 [REHmEoRFEbrHMECTE 2l
(573%)] T, ZOTFRLRXLVEALE, OO [#%H
i, mAN L ZOEK (481%))
® &L 341%)] BT [Ha¥E T
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x4. BRIN, N,

M., Lk R

VOEBRBEMHE BCHEDNEIE

FERENHE (%)

Ik +5E R RH FROPAL FHTS

T&7z T&72 53727z o7z
HEEIL Wl (20 2b % LM & FUH o F2Bs & B 5 5 76 26.0 68.8 52 0.0
1. A S S 2 i e & BUE T & Foar 81 33.3 580 86 0.0
OE G IR~ B R— P E2ZTODEFLTVE I L 82 68.3 29.3 24 0.0
@ - B OAEGICEET 52 & 82 59.8 268 134 0.0
@B S O 82 29.3 40.2 29.3 12
@ - WD E RS SR Twb 2L (T 2RBoE VR &) 82 451 488 6.1 0.0
2. iR O - BN L CHE T & 22 82 29.3 61.0 98 0.0
DAl NS5 & A3 NG 7% D A i 82 51.2 40.2 85 0.0
OHAEBFE O 21 & R 82 524 36.6 98 12
@A OLH 82 53.7 36.6 98 0.0
@OfiTny—3IFN (5 7) 82 195 22.0 46.3 122
3. FUHH BT 2 BT & 22 82 54.9 439 12 0.0
OBtz ORI & D5 82 756 220 24 0.0
@F A=Y R, FNV—=TK=L%EONGE LD EEH O 82 62.2 37.8 0.0 0.0
BRI & o THEOTFE L2 & 82 50.0 29.3 20.7 0.0
DI —CRAZZTHENOTENLREE L H D Z & 82 378 34.1 268 12
CAEEHENOBATWEE & 72 2 BLRE 2 D)5 82 67.1 30.5 24 0.0
O iE DR T2 I (KIEO IR R 5 1 22 [ ) 81 72.8 24.7 25 0.0
HEEV %g;@é@fgé Sttt MRk, BlepRikid, gL, Zoftio 64 769 931 00 00
1. ZWAERTHHE B 5 2 B AT T & 720 76 73.7 25.0 13 0.0
1-1) fE$sciE, AT 2 BEAT & 22 82 89.0 11.0 0.0 0.0
(DF I & MURAE & DT e & BRI 2 )51k 82 84.1 146 12 0.0
@S W O & BARI 2 05 82 80.5 17.1 24 0.0
CMEWMOIA I L VT, H—Sh7zrTafficadsre 82 854 134 12 0.0
OLWHEOMIE L HF— 27T 81 87.7 99 25 0.0
®AY v MO I 22— 3 VMR~ OBE, EHILELRZ L 81 938 6.2 0.0 0.0
1-2) IS HHEITB 5 % BEHST & 7o 82 29.3 59.8 110 0.0
OBE# s, /rilifisk, REikns L ol 82 39.0 524 85 0.0
@BH, Kk Wk Moty U= 82 51.2 39.0 98 0.0
@D IR Y A T A 82 280 488 232 0.0
2. B OLH % R T & o 81 75.3 24.7 0.0 0.0
2-1) BHEWOBENE S 2 HHTE 72 h 81 704 284 12 0.0
DALE, BRIEFTELZ & OB 82 84.1 134 24 0.0
@EMAER Rz 0HE 2k 5, FIEbEWI L 82 84.1 110 49 0.0
@ raAE O F R O RO P 2 EHH I 82 476 378 134 12
OFEE DI —F 1 2= —f% 82 51.2 42.7 6.1 0.0
2-2) MWBFE OB BN 3 % BUHHT & 72 h 81 704 284 12 0.0
A FERNC X 2 H A R o) 82 939 6.1 0.0 0.0
@PT (OT) &bV T—YarkiilizynE) 82 62.2 22.0 14.6 12
HEEV  GRAHEDIRIEIZ S 5wl 0L R 2 72 A Y P T& 2 77 55.1 37.2 64 13
1. FRAVEDIREEIC D % Wl E O S8 O BK A HHC X 72 81 580 370 37 12
OFWIEERYH L L 82 70.7 244 37 12
@F B & MEDEG L O 82 68.3 244 6.1 12
GMEDOMRAYH L Z & 82 732 232 24 12
@Y R LEETHNEDRARNZE > TRERZ & 82 64.6 305 37 12
2. PRHVEDNEIR & ZOIN ) % BYRT X 729 82 56.1 354 85 0.0
OFHEED DR EED & 82 62.2 329 49 0.0
@55 - ATENC WA D S 2 & 82 732 14.6 98 24
QRBANPET T 2L ) NEY PEYIATR BN T & 82 488 25.6 232 24
WRBHEDIERITZ e 2 & 82 72.0 256 24 0.0
3. WHMEDIREE B 5 Wit & O MEBRE O )ik & HE T & 720 82 64.6 280 7.3 0.0
OFAFICHIBAZ LW & 82 67.1 220 98 12
@/ vN=NVaAI 2k —a YO 82 62.2 280 73 24
BFWHOFTIERHARMITIEERLS RV L 81 69.1 272 3.7 0.0

o] BAEWEDP o2 IS, @0 [#L S Ly
&] TRTGFETELEEDT68% LGN 72,
HEED (£3) T [TH58c&] #6032 -
e R LAV, T-1 [FEE ofs BE L7z 1
TTEARX Y M TERD (413%)], 1-2 [EikED

2 ZR LU CEIm.ETE 2 427%)] THo
= TRLANVTHZ E, T1-4-2) [Egofs%
PR L CIRETE 2D (280%), T1-4-1)-@ [#h=
WCHTFICAHO 2 (402%)], T-4-5)-O
(RETERTHIE (341%)] I2BWT [H5%8
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x£5. BELANL - KIANMCE I ZRR/OFSEE TIREDSEH L - FHELOEDRE (HIEDHD t1RE)

RB FE OV £SD

TB THHE MO

e
! aircRn: ' fii
TfiE = SD
HEET R oSk - Hidh - 1 2R 1% 61 o 3408 0001
L. O S AR T C & Foa 71 P 13% 0170
2. WHE O HIAEBE FUC X o 67 sz 1028 0308
3. EHEOHAMIFEE AT X 727 80 P 0820 0414
HEED ASERMRT S 2=h—a v illLT, WEE T 27k I 5 72 e 0105 0917
I o el 329 + 068
.l A BEL /2 ETT AR Y PTETR 80 393 + 050 1.627 0.108
2. M OFFBE FIE L TR TR 2 82 S 0893 0374
3. FIRH ORI L7z TR AR O B 2 BT S 7 ST 0602 0355
4. FREOSRE H L CRBIERTE 2o 78 S 0593 0555
B FlEc b & BRI & R O F2S & RS 5 76 o 2985 0004
L. Bl BT % B & ST & 7 81 sl 3101 0003
2. MM - BRI L CHIRT X 22 8 Pt 017 0883
3. FUI#ICIS 5 HRAT & 2 82 ot 0314 0751
HHN Mok Ol < A, At ©, (PRAE L, P L R L TOROMMEOE 377 * 042 2 000l
fAIR) 361 = 031 ’ )
1. SRR B 5 B AT & 727 76 S 2787 0007
2. HWHORNEIRCTE 2 81 S 2867 0.005
HEEV  RAVEOIREC B 2 Bl ORI E T2 XA ¥ hTE 2 77 S0 oo 1961 0054
1. AVEDIRI B 5 FilpH 0SB0 ke BT 3 72 81 P 3125 0002
2. WAVEDRE 2 OB % BT & 77 82 i 0955 0342
52 = 051
3. RAVEDIRIC b % HileH & O RBBLO i FRC X 72 8 o 0211 0810
£6. BREICHTZTFHEDIRMLORE
HA% n FIgfE AR feMiE N G R
HEET
B R i R g 69 3.68 0.26 2.39 400 3.69
HEEV
RRHVE i o 1 & BURS 5 69 359 044 217 400 357
HEEV
kAR & o MiHE % 0 % 69 3.62 0.29 242 400 348
HEET
XY BN BT S 69 345 0.35 2.39 397 2.30
HAR I
D EE & P O FEBE % 5 5 69 3.34 0.33 2.36 4.00 1.96

Friedman #5& (x2=72636, df=4, P=00001) , Kendall ® W (—BfR%) =0.263

TE&72] HEMKDI - 72,

HEE (R4) © [To5Ec&z] ME603MK0-
720k, M-1 [FkeE B 2 g4 Hc & 72
A (333%)], TOTFTHRTIRIM-1-Q) [ H i
DI (293%)] DHFIAK D o 20 T2, M-2 [Hr
R OB - RECHE L THBTE 720 (293%)]

F[HaEETEL] &3 2HEPKL, TED

m-2-@ [z To

1&7))0 7’:0

—3IFNArT (195%)] A4S

HEEV (%(4) T [+ calz] SAMEr-
72oiF, N-1-2) [HuoE#E B4 2 @A T 7
» (293%)] T, FOTFMIEHHETIRN-1-2)-O [E
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MR
oo sEttiER [[3.97=013] | —
(n=15) L ok
EfsgrEa s [[3.925029] | T | | T
(n=12) |
oo [[383+035] | 7]
(n=9) I i
FA R [[3822034] 1, T ox
(n=11) -
B RS [[3.682037 ] |
(n=14) -
AfriEiALiES: [[327041]] -
(n=11) L
DA EEMRALIEER | [3.25+£049 S DO D
(n=10) L

FiiE

3.00 3.20 3.40

3.60 3.80 4.00 4.20

M1. BIEN-2-2) [thEEDOREICETZERN TELD] ICEITDNEERANZELLRIC K HIREHER

MR, MM M XL YL o
(390 %)], V-1-2)-® [E#E o WK > 2 7 A
(280%)] 73EA > 726

HIEV (F4) Tk, V-2-0 [BMhPKETT 2
EUNEYRWYNATRA RV E (488%)] @ [+
BFEETE] LT AEEIMED - T,

(3) BB OB FLIE O

ZHE, 4WEIRMD I LT — T L,
TH#EHED S bOVT N —HTIcB W THEET
bo E7, EFHBIIMLOER L ORMAGDHEIZLY
4T e, I ANRME LTIE, ZTANRSLE
AL T 3D L 134 o3l 280 K3
eIl b, FIT, FEHOBGIT L AEEHHEOEN
R, MoOEHEH Z R L OOoRED T TUHER %
FoleZ V=T DiE, FEHOBD K LIHES) F{E
MOBERICEDENRERDLINEI DT HAE720
2, 4kE, 9B 7 iRk & 4 R A AT AR R
& L7z — el 5 it & B O L7z,
OFBIHH D 7 O RES

FEIRBE & RIS X 5 FIHH O 021378
HHNT, FREFICBIT2EZVOENY RN LS
AT 72,

@At ) O 7 O RS

7 vt B O — JCRC I AT & D EE RS
BEWDRHENE) PR L-ET A, HELAXLT
&, BEED [m#E o5k - Kith - 4L 05EE a5
(Fe 62 =2507, P=0031)], HEEN [GERHGEDIKELC

(*p<0.05, *p<0.01)

HALEWMEDOEFEMRE T ARA L FTES (Fe s
=2735 P=0021)] I2BWTHELENZD NI,

HEOTML VT, HEI-3 [EEg ok
P E M Cc & 720 (Fem=2348 P=0039)] L%
OFMOBKET-3-1) [FmEOXAFbL LR TE
A (Fe ) =2433, P=0033)] 2BV THERENE
Y (A

HEED i, HEET-4-5) [FiEosesx B L
TIUNEYVZTTOLIENTELD (Fem =2672,
P=002])) ZBWTHELRENRD SN,

AENCEHED [@EiEE b b 2 3 & FIH
DEE BT S (Fe m=2256, P=0047)] £Z0
TRV AV HEE -1 [\ B3 2 P 2 5
BT & 720 (Fe15=2928 P=0013) IZBWTHE
BRANRD b7z,

HEN<TIE, BEN-1-1) [1EHci - e IcEd
B IREATE 72 (Fem=2564, P=0026)], HEZ
V-2 [#WkFE o 58 % #iE < & 720 (Fe ) =8404,
P=00001)] I2BWTHEREIHD LN,

ZHELBTEIHL PR o720k, AEN-2-2)
[MeAE DB ENCBE T 2 BMATE722) 2BV,
A L D O H#ERAL R MO RiEE L D b FEEBED
FIEAED - 72 (1),

HEEV CRABRLENROONL o7,
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Development of the self-report questionnaires in clinical practice

of gerontological nursing II : Focus on educational usability

Ruriko KipAcHI®, Megumi Kup0O* and Chikako YONAIYAMA "

(Received October 20, 2006 ; Accepted December 18, 2006)

Abstract : This study aimed to examine the educational usability of clinical training in
gerontological nursing by analyzing student self-reported questionnaires. Questionnaires
consisted of 140 items, rated on a four-point Likert-type scale. All 140 items were determined
based on self-evaluative reports written by students in 2005. In 2006, we administered the
questionnaires to a total of 82 nursing students at the culmination of their studies. Analyses
searched for relationships between the results of the questionnaire and the training methods of
the nursing program. As a result, the following was confirmed: 1) Four number of measures are
appropriate; Poor learning resulted from limited training time, and inadequate teaching by the
instructors on how to care for patients from diverse backgrounds; 2) The questionnaire
demonstrated internal reliability; however, we should revise the number of measures to better
balance the scale; 3) Because the self-reported questionnaires were not administered in the
training environment, it is thought that conducting the briefing sessions and presentations to

the training staff would be more effective.
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The trial of the AED introduction to the basic lifesupport
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exercise in undergraduate nursing students

29

— through an analysis of the reports by the students in adult nursing exercise —

Chieko ITAKI®, Yumi YASUMORI®, Yuka NOTO"
Kumiko KAWASAKI®, Toshiko ToMisAwA®, Umi Kupo*
and Hideaki YAMABE"

(Received October 22, 2006 ; Accepted November 29, 2006)

Abstract : The purpose of this research is clarifying the future subject in the recognition and
the exercise of automated external defibrillator (AED) by students, after the exercise using
AED. The reports were written by 80 students. We extracted the descriptions about AED,
summarized, and named them by grouping similar statements. As a result, we extracted seven
contents: " A feeling when the students encounter the occasions required AED”, “a sense of
responsibility of lifesaving”, "the image of AED”, "the necessity for the spread of AED
apparatus”, “the necessity for the spread of the knowledge on AED”, “the technical acquisition
for the use of AED (students themselves and ordinary citizens)”, “the importance of
cardio-pulmonary resuscitation (CPR).” Our students described the simplicity of using AED,
the diffusion of machine, its knowledge, and technical learning on AED. On the other hand, there
were few descriptions about the importance of CPR used as a fundamental technique of basic
life support (BLS). Considering the technical education on the treatment of emergency for
lifesaving in a nursing basic education curriculum from now on, it is necessary to introduce the

education which contains the exercise of AED in addition to BLS.

Key words : basic life support; AED; exercise of adult nursing; recognition of the student

* Department of Nursing, School of Health Sciences, Hirosaki University 66-1, Hon-cho, Hirosaki-shi, Aomori-ken 036-8564,

Japan

e-mail: itakichi@cc.hirosaki-u.ac.jp
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Communication between patient and nursing students :

a comparison with the students of educational course

Noriko OGURA™', Yoshiko NisHIZAWA™', Kumiko SAITO"'
Seiko Kupo*"', Mikiko SAITO** and Michiko HANAYA™?

(Received October 22, 2006 ; Accepted November 29, 2006)

Abstract : The purpose of the present study was to obtain educational suggestions for
students upon communicating with patients. Regarding the 2 cases involved, 5-min meetings
between participants and simulated patients were recorded on videotape and analyzed.
Participants included 26 nursing students and 8 students of educational course.

Since nursing students had consistent lengths of talking periods for simulated patients, it
was assumed that they collected information right after the initiation of meetings and continued
to do so. Facial expressions varied between smiling and serious, and nursing students smiled
more than students of educational course. Nursing students were standing during meetings and
showed a lack of consideration for the height of eye level. Students should be trained to take this
into consideration. Nose-to-nose distance was short, and nursing students presumably could not
observe all reactions of simulated subjects.

These results suggest that nursing students should be trained to give more attention to

nose-to-nose distance, height of eye level and facial expressions in communication.

Key words : nursung students; the students of educational course; non-verbal communication
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Actual situation of the nonverbal communications by nursing
students and nurses

A comparative study based on subjective evaluations by patients

Kumiko SAITO*", Yoshiko NISHIZAWA ™", Seiko KUDO™*'
Noriko OGURA™', Mikiko SAITO*?, Michiko HANAYA™®

(Received October 22, 2006 ; Accepted November 29, 2006)

Abstract : The purpose of this research is from an analysis of nonverbal communications of
mock patient and nursing person’s correspondence scenes to clarifying the factor that influences
whether those who nurse being able to catch feelings for the patient.

The correspondence scene took a picture of the video as the testee of nursing Shayac dealt
with five minutes with a mock patient (Hereafter, make it to the patient). The patient evaluated
the correspondence scene to A B (Feelings were able to be caught enough) (It was not
necessarily possible to catch it enough) after it executed it, and the relation to nonverbal
communications of the evaluation and the correspondence scene was analyzed. The utterance
time of those who nursed and the patient was steady to the correspondence felt to be able to
catch feelings for the patient for five minutes, and the time of the direction of the face that
turned to the patient side was long. Nursing person's A group is intentionally longer the patient
was longer A group at the utterance time though was a significant difference. It was guessed
that it was a factor connected with being able to catch feelings for the amount of the

conversation.

Key words : nonverbal communications; subjective evaluation; nursing student
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DHAZEKT 5 L, 16EIBICBWTIE, @L<
WREVWTFEDIZLTWLTFEBICHLT, HuefkiaY
R GEICH Y (p<01), T/, WXV DH D
A bz (p<01)e —7F, 3B TIE, &
FILTCWSFEDIILThRWnFEB LT, B®
DORHAYE > TV L HRFEICEL L (p<00D), %
MOEHEZLTWS, HANREZ 2HUELTWSS
HEIZZ N (p<01) 2558 5z, S SHIZHlr
ZRLOTEBIILTWATEBICH L TELRNICHE
LBEWHEHREICL MENTH -7z (p<0.1).

3. HOEFBEBOKR
BOETEBEORBIZOVWTELITR L. 165
WoBs 3mBoBmTci, EiFY X 20HaEREICD
WTC, 3RBOBPI6EEOBICH L THEIISZ W
I CTh-72 (p<01) 25, MOHEH THEAEITRD
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FLT )| PR S S N/ S S T = D WO~ N/ N =< RN R A =< P L
*®3. FEHBOREMBABEERETEBOLLE
165M (N=83) 3 (N=75)

H OH W) (N=26) e L (N=57) ilfid ) (N=45) @izl (N=30)
N (%) N (%) N (%) N (%)
SO AP PEoTVs 24 (923) 50 (87.7) 42 (933) 23 (76.7)
P o THRN 2 @D 7 (123) 367 7 (233)
BROOIE HE->T s 16 (615) 27 (474) 31 (689) 11 (367)"
PeE 5TV 10 (385) 30 (526) 14 (3L1) 19 (633)
S LTws 16 (615) 42 (737) 38 (844) 20 (66.7)F
K LCwin 10 (385) 15 (263) 7 (156) 10 (333)
TR %\ 12 (162) 22 (386) 25 (556) 10 (333)°
z %L mne 14 (538) 35 (614) 20 (444) 20 (66.7)
A g 20 % T 17 (654) 27 (474) 23 (5L1) 16 (533)
20WT X 9 (346) 30 (526) 22 (489) 14 (467)
WK Y 1 (398 4 (70 0 (00 1 (33)
L 2% (962) 53 (930) 45 (100.0) 29 (967)
A X AR LD 17 (654) 33 (579) 13 (289) 15 (500)0
2 [,k 9 (346) 24 (42.1) 32 (7LD 15 (500)
N v AL LTws 21 (808) 41 (719 25 (556) 20 (66.7)
LCwhkn 5 (192) 16 (281) 2 (444) 10 (333)
g A 500ml/ OB fkdr 0 (00 9 (158" 8 (178) 4 (133)
=3 LETAN 26 (100.0) 48 (842 37 (822) 26 (86.7)
1 3 HY 9 (346) 32 (56.1) 29 (64.4) 17 (56.7)
%L 17 (654) 2 (439) 16 (356) 13 (433)

Fisher W% *p<001, p<0.1

x4, BOLEFBEEEREBOINRL

L6 (N=83) 3 (N=75)

# B N % N (%
SR o R JEoTws 70 (343) 62 (827)
REoTugw 13 (157) 13 (17.3)
1H 1 EP. - ¥5 57 (687) 53 (707
L7 26 (313 22 (293)
Hh S A LTvb 57 (687) 55  (733)
I LTwekvy 2 (313) 20 (267)
gk % 38 (458) 23 (30)
z % R0 45 (542) 52 (69.3)
2 R 7—8 Wl 45  (542) 49 (653)
2Bk 38 (458) 26 (347)
WK Y 5 60 9 (1207
AL 78 (940) 66  (880)
WAt & B 1B 6 (72 5 (67
2 mp 1 77 (928) 70 (933)
NT YA LN LTws 65 (783) 54  (720)
i@ LCwhwy 18 (217) 21 (280)
TN » 37 (446) 32 @27
%L 46 (554) 43 (57.3)
B ERETH 5 55 28 (337) 33 (440)
RRZHMS 48 (578) 33 (440)
Zy3Ebav 7 (84 9 (120
BAEEDTERVEILTOS 0 66 (795 46 (613)"
s 17 (205) 29 (387
R E L )T ERVEI LTS Fw 61 (735) 45  (60.0)°
g NS 22 (265) 30 (400)
S RERRCOVCORE B 67 (807) 63  (840)
L 16 (193) 12 (160)
REBEBE 7 E OB BLECEhs 16 (193) 10 (133)
%L 67  (807) 65 (867
HEOLDIEA AT TOAZE B 54 (651) 39  (520)
%L 2 (349) 36 (480)
Fisher 135 *p<0.05, 'p<0.1

l‘ohiﬁfﬁo ﬂo Tt S 2
@<w®, IR D & ) § X

DA NIz (p<0.1)o

#ad, Lo, 3miEoB L b,

IOoWnTIE, 16EDEM»
LR & DT THBY
2K & DT A A

fERETE RO LD 5 AD

80% L ETd

N, BED-DIZREDITTWDL I ENH DL ANDOEE
b, 1o, 3mEBOBLE HIB0% 2R 2 L
L, BEZEELZ E~OBINIE, 20% KiGE Db o
720

4. FELDOEERDOALETEIE, ROBERES

T &b O FIGE R X166 2 TIE 6 F58%, 3
W TIX TR TH o 720 T FHMERZ1X1.6
IR TIZ21K08%), 3B TIF2IF04TH Y, W
NLEBEEIIED SN0 o720 BOTIGRKREEL X
Lo o H T 6 235, 3iIEoB T ;t6ﬂ%32/\
LA 13 167 JE T220E385, 3 I T22/E224)
HY, I FEEEZ a@abf?)h%c#of:o

T &b OFAERG E 21K DRI OF L 21K X ) B v
3T, FELOEG) XA, AW, KOO
EaklZOWTHE L (£5), L6IBIZB W T2l
DIENCHE L TWwaEFEBIE, ) ThwiEsiclt
LING Y20 hzAFE LTV 2 EE0EREICS
< (p<005), FEHWLH LT LD OEEIAHEI
Dhahol (p<005). T2, BROOKM» T -
TWVWATELOHEERLWEHNITH - 72 (p<0.1),
IWIBICBVTIE, AWHY XA, SAEETIIEREAED
PO LMD o T,

—%, BoEERLTILKRT L L, 3IEIEBICBW
T, 21FFDIEIICmIE L Cw AT o, Kz &
DT ELRVIIICLTVALEAENAREICEL L (p<
005), A A2LYVTELRVEIICLTCVEHEHE

LW EITH -7 (p<01)o L2oL, 16 EDH
IZ2oWnWTld, AEEETREDLN LD -7,
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®5. FEOOMBRABIEERE HOBRREHDOLLR

L6/ (N=83) 3B (N=75)

W OB 20HE T(N=44) 21K (N=39) 21K:E T(N=39) 21K:LLE (N=36)
N (%) N (%) N (%) N (%)
SR o FHIE HIoTws 12 (9%5) 32 (821) 36 (923) 2 (806)
W o TR 2 (45) 7 (179 3 77) 7 (194)
B DR HF T b 27 (614) 16 410F 25 (641) 17 (472
P o TR 17 (386) 23 (590) 14 (359 19 (528)
LA LTws 30 (682) 28 (718 29 (744) 29 (806)
K LTunin 14 (318) 11 (282) 10 (256) 7 (194)
‘fj}? 5 Bk £ Zu 16 (364) 18 (462) 17 (436) 18 (500)
% 4% ¢ 28 (636) 21 (538) 22 (564) 18 (500)
L HERE oY) 2 (4.5) 3 (53.8) 0 (0.0) 1 (2.8)
AL 2 (955) 36 (462) 39 (100.0) 35 (97.2)
Wi & B 1B 26 (59.1) 24 (615) 11 (282) 17 (472
2 mB 1 18 (409) 15 (385) 28 (718) 19 (528
15 BT Y 17 (386) 9 (231 23 (590) 22 (611)
%L 27 (614) 30 (769) 16 (410 14 (389)
NG YA LN LTws 38 (864) 24 (615 26 (667) 19 (528)
LT 6 (136) 15 (385) 13 (333) 17 (472)
tﬁt AW 500 ml/ L i 3 (638) 6 (154 8 (205 4 (11D
3 [T 41 (932) 33 (846) 31 (795) 32 (889)
FEY B 17 (386) 24 (615) 2 (641) 21 (583)
L 27 (614) 15 (385) 14 (359 15 (417)
HS 3 cdh % ZH 9 14 (31.8) 14 (35.9) 15 (385) 18 (50.0)
RRTHE 2 (59.1) 2 (564) 20 (513) 13 (361)
23 Ebkun 4 (9.1) 3 77) 4 (103) 5 (139
BAEENTERVEIIILTVS Ev 3% (795) 31 (795) 28 (718) 13 (5000
N 9 (205) 8 (205 11 (282 18 (500)
it REED T XAVE)ICLTVD dn 35 (795) 2 (667) 29 (744) 16 (144)"
% s 9 (205) 13 (333) 10 (256) 20 (556)
S RHERTIC oV C OB Y 34 (773) 33 (846) 30 (769) 33 (917)
L 10 (227 6 (154) 9 (23D 3 (83
HEHEEE 7 DB BMLIZ b b 10 (227 6 (154 8 (205 2 (56)
AL 34 (773) 33 (846) 31 (795) 34 (944)
RO\ G eI T e HD 32 (727) 22 (564) 18 (462) 21 (538)
L 12 (273) 17 (436) 21 (538) 15 (417)
Fisher E#;:1%: *p<0.05, 7p<0.1
*6. BFOEFZE—IHIKRNR Nadoiz,
S 16/ (N=83) 3B (N=75)
B KRB K R |\ =
= RO AR 058" 074" oy [ PO
B2 Ek 0.22* 0.23* FEEHEDL D, T OEFEREIBR SRS E
WK " 0.36™* =002 W, $2bbYRMOBRTOEFEEBOMME 6%
B X [ 0.10* 0.15* | s 11 e s b ]
N5 YR et 050" 0567 W, 3EIEo&EEY X4, BEEBREOH LN SGHS
I X B 0.18 0.10 PICTAHZEEZHBE Lz

*p<0.05, *p<0.01, **p<<0.001

5. FEBEHDOAEFZE—IRR

T &b OAEEE L BROAEEEO —FRRITOV
T, £6IWRLE. BAELEFIZOVTIE, 1612
2BV T k12553086 (p<0.001), 3EIEICHVTY
075 (p<0001) Lmi<l, ¥/, 3WETR=ZAOE
M 23074 (p<0.001) & &5 720 WIR A,
L6/ V2 T k £2%20.36 (p<<0.001) 12K LT 3mIEIcH
WTR—EDPED LN LD ol T2, X H
AN E ML B EA01~02LL FTH Y, BT T—
HEROOENL D o720 WAREDINOHBIZBW
T, 16 E 3EIBE DIT—FIRWNTEWIZFED 5
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PSR L 728 25, AN & B 3% IEAL6m
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PRTES>TVEZEIZE ST, ZORIKIZBROZL
ATWAEEZ LA, ZTOBKRMICZ>TBRD
BHRZTWBIEDNEZOND,



52 woOL m ok, Ak B I,

L2 L—7T, 3oL TwaFEbidlT
WHRWTELIZHLT, AL EFEZLTWD, #5
WA E LTV B EIEDL WA STz, HET
WA X > THESN A ERY A2, REFIZBWT
BRI ZZETEEIC R > TWBED, HBIZBU 54
BT TRBL RIZTTREMRZ EE L LN
5o

FATMZETIE B RO DR, 3 742bHHERROH
APEIZD W T, 167 M LR R 8 e 1 A3 A& & i,
— R 2 A L2250, FoMA S b S
LW BRBEFTAT L TV 2 LB AR X 253k
MWHESTVLEIEWEREL TS, 51T, RE
AR A DRI AETE ) X ADELND FHAS N E VS T2
WMED LD, MENBETOAEII,I2DLT, #
BHROWADERHERNOBHN 2 &, RETOE
WEIEPHELEND L) NADBULELEbh b,

2, FEDHDOIERICEH L TRETOATE) X LD
e LA EE T 2 RO 2T & b OFREREL] O S
HHEIGBIEICEE 2 JIFLTWwARY 2 RSN T
WA, KIFZETIEF £ D OFLEREGI PN Lk U 728
B ) AN AEETREOON LD o7 L
L, 1eEBICBVT, 21 EITIIHMEL TWwWAEF &
bk, €H)ThVWIEBICHLTNT VY ADENE
HELTWLEAEVARIE L, FLREOTFEDD
Ylhahrotz, ThiE, FEBIINT VY ADENZAER
RREDR VI NI, BEFOLGZHICKETELH
u,?k%@ﬁﬁﬁ%Q%m%fi,imUXA%E
TFICHERFCE TR LEZ BN, T-£D ORI
ZIZLDETSH, A AL R L, BIFEEE
BIER D720 DN A, BoREE#ERT 5O, Bo
B ES BRI NS L) TS5~ T, T
DOATHY A%z, BELTREIIBILTLED
DOETTHBZMET TE D LI XBETILEDLD S,
REIZBU 2T L OEHEHBOM 2RI MAL
EZ 704, UERE TP FECHAINET 217V,
T ELOEEERAMICEZ RT W) L OREND
bo Lo THREFEIMNT LR VIIEHANS 1Ko
TEHERFEOBUCH LT, BEEHRLED, BAZIC
R AR B OMR S 5 WITSEEO BT L, RKiE
BT ETFELOER) AL E2EZ DEEIZOVTO
DHE L, EEREIIETLILEND D,

2. POEFBEEFELDETZEOBEEDSDN
AFE
BoOEGHEEL, 168 E 3MBIMcBWTEIR

ROSNLDo 7205, 16 EFHFOHIE 3L %

BLoE M AR 3K M, R M W, b B

DB LT, HAEIUIEE L T2 HELS -

720 ZThUE, w%%wﬂ%ﬁ%i HEALDSE T LAY
RENOBITP R ESNLEHTHY, BITIHE->To
MEEEZOND, T72, RUFGEREED S, RS
IZDOWTOBEBRDYH HHA80% 2 M2 TWwWbH I &Hh
5, AL SDOBHEHRIZE - T, OO
SEIUCRE L T2 HEED H 5. 21K F TIXHE
LTw2 3t b o, REIUCAERL T
WOREEPEEIIE o2 Lk, Rk D21 ERIED

16BN L M2 5 X )1, BofiE#RoE S &
%k%@ﬂﬂ&E@UXAMQE#%éLk#maé
N5,

—75, BYOEEEEO—ZRNH»51E, BHHH
FHAL6EE, 3B L BII—FHEL, KWT=E
DEFIER, NV ADENTEFHTH-7205, PIE
REWCELTIE 3EEBICELTE—&2rAbhn
Motz BHELERE, FETHF—MICERLES
TwhbZerEzNE LARMII—HESE24HT,
FLER ARV LOEFTRKEEO—KEBILT
WD THNE, —HICHETE RV, EAR S
i, F L ORFREARE RS ICHLT, &%
FPO)?RLu\ B VERELTWAZ ERS, BT

—EBEP o7z, RS EHOFEIIOWTORKES
#z%f&éo

ZHEOEFBEIITE o TWEDO—EN S o722
LIZDWTIE, S EHLMEBRICHE T HMIcaESRE
FEoTwaIepHMEEZOND, 3EEBDOHH—
HEIFHNZELL, REINEITR B O OREH
ZEDLETHAMWIC > TWAIEREZL LN, B
HARENIEBOBTT—HLTWARVHEE LT,
HITICE LB ICITMEL NS €525, HBAHD
HEHPOLRELTWLIENEZLNL, 51T, 3
D 5 TIEAE O BRI HE 2D, o=
EWVIENETFELDOR—RIZELGENED Z EHh
5, BIARKEL TV THTEDRAERZVEKT S
KRB EZ SN S, LaL, L6EBIEIHAHA 3K
BIZBWTYH, EHEREHIrSZOREZ5 200
HTWERMETH AU E, HOBBHIZIBAREDFED
«%%?é:tiﬁﬁ&#hi&%&woﬁwﬁﬁk
BMEAZHSNILT, TELNDEENRLVIOR
HHUETH 5,

RUFFEAER 25, HIERKEL TWD T £ HHLoE
BT TICALNS 2 Eid, FIAKAD IR
FEEHLLTwDEW) /NEOBHHAS 22585
PR X, EEEER TR0z, WIREKED 3%
WS EOWTT7 + 0 — 3 _REEELRAGFEIEHA



F &0 OEGEEEEINC BT 2 B8l e FO 4G X4, SAEGKI & o 53

LW D, RV LRBTEXET S T, YRS
O THIF LT, FEL0EGEHEIBR SN S K
WY TH LI L 2 REHFRTEH kR L x
UCl) &2 508N H 5,

RWFFeRE R, EMBRSALGRESZ 2 LI2BWT,
TEHOENFBICHET AIREL21T) LT, 20OER
WCHOATTEEOREN D 5 Z L % SFIHE W2
MNTELRMT, RO REZODH ) L IZHRR DL
BB WmERRT 50 THb, ThbblEBICE
W, FELDEF) 8%k L REEIEEE
oWt 2 LT, FENZRATE) AL TES
EOBHGOAGEEEZRELTH S 2 LA HE
ho SHIEEHEFEREZMUT, HoAGHIEL
T-L b OETEEE OB & iR 7 A 5 AT E T B
WS A ENM ESELZEI2XoT, BETFED
B3 DHEBR IR TR AR E % %o

B, KUIFRORFIL, M TH D, BTO®
REREZ LR L 72 LT, ZR5ICHS-3 2 KRR
FHOLNILbDOTIE RV, $£72, FEHOEFEE
BHAX, FEHIAGTRBRTELVIE, 2o
LRI 22 LICEDNA T ARBETE RV, 5%
&, BRUG OREEIRTE & 048 U 72 1 TR I MERr T
R MDD, HTLH % OB T 2R
BAETEET 7R 7T 0B LTV 2 L HE
Thbo

I

AR S < 755 W % L2z RN B epfe i
SRR, 2 S ONCREZ OB ICE L G H L E
FET.

5| Pk

1) H&ORBRFEBNZER - B7 ML= -2, 8
137275:28-29, 2006

2) FOJBEZ, AEEET BRI FEITBIT S X
¥R v 7Yy Fa—AOE L GARGHITEE O
FRIZDOWT 199245 & 200245 > /1N JE A3 3 1 90 7 B
AR OB > 6. M F %, 11(1):38-45,
2005.

3) TIWEF, BRTHET, b RHM» 5 0EGEE
WP OLENE ETTE RS R R A b A IR
MEALD —FHE <A T/ARRE 60:12-13
2002.

4) KEEE : 75 0EGERER. AR & AEEE
5, 34(5):689-691, 2004.

5) MedERMi—, KL IE, Ml 7L EHEERE 0 RAH
IR O A E I AT NERENTZE, 63

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

(5):516-523, 2004.
Jackson D, McDonald G,
perceptions of overweight and obesity in their
children. Aust J Adv Nurs. 23(2) :8-13, 2005.
Ahrens W, Bammann K, et al: Understanding and

et al: Motherya’s

preventing childhood obesity and related disorders
—IDEFICS: a European multilevel epidemiological
approach. Nutr Metab Cardiovasc Dis, 16 (4) :302-8.
2006.
HIE#ET, KEI B PRGSO JEAR N A 152
OHME BB ox . B RENZE 52(1):
28-34, 1993.
W W, WERER WL L ONBOEEITH
R DOATEE BB T 2 FERERA BRI 2 AT
HBEIckmE T AR ENE 61(2):
334-340, 2002.
WEE—B - AEEERO P BHARNER % -
AA/N R 2 - AANERIES  BANERE
MEa T —F v 7o v—7. LEthkoWB A ¥
— XA — 251, H AN RS RH, R
2000.
BNZFET 5B OFIEE L LT TERE. AR
TRAERTZE, 48(5) :525-530, 1989.
WHSE, STlgkess, HWBLY - BEBLOATEEE K
CEBMEREL & 0EGEHE L oMM HA
SR MERE, 52(8) 1333, 2005.
WH R, HE®HF, FRAT B 16 » J)RE
WAHMEZ I T 5198 B4Rk 136 » R kF
BHROEFHEOEILITOW T, NEHR MRS,
23(2) :388-403, 1985.
IR, wY b, KBS, b BE - BED
HEwTRprsE  FLA R O AG ) X 2B 2 #E Bk
78, HAFEDRER G LE, 36:153-164,
2000.
WARAWE, SHTET, FHNEF M BB
T T HRELEOERICHET 2098 MEIR—E
VAL LT ANRRERZE 61(4):593-598,
2002.
o=, MEKE, LB, R REREEOW
BEHAUEE L T TEMIIOWT (B 1H) RS
El & O BIfR. LB E R RS 23(1) 116-20,
1996.
AT, BREE T, NG, Al AP
AL 6 R B L U2 OB OMEREIREE, F5,
W AAENGIRIL E o B, BARARM A KRS, 51
(7) :483-495, 2004.
FEAOCHE, BEGE B, BBGER, b WIAERAL
AN O BIFR. HANBR SRS, 108(12):
1487-1494, 2004.



o4 DL =S S S S - R W A A N R A R S

Correlation of the life rhythm and the dietary-lifestyle of mothers

and children of the time when a child’s lifestyle.

Terumi KOGAWA™', Maki TOMINAGA™', Eriko K1ToUu**
Satoko FUJISHIMA™?, Norio SUGAWARA™’, Ippei TAKAHASHI "’
Masashi MATUZAKA™?, Kazuyuki KIDA™', Yoshiko NISHIZAWA ™"
Takashi UMEDA™?, Shigeyuki NAKAJT™*

(Received October 22, 2006 ; Accepted December 18, 2006)

Abstract : Objective: To evaluate the timing and method for effective intervention for the
prevention of lifestyle-related diseases, the relationships between lifestyles of parents and
children at the ages of the establishment of children’s lifestyle were studied.

Methods: A questionnaire was performed in parents in 3 regions of N Town who brought
their children for child health screening, answers were obtained from 206, and the data from 158
mothers who answered all questions were analyzed. The data were divided into those
concerning 1.5-year-old children and those concerning 3-year-old children and compared by
Fisher’s exact test according to the region and facility. The degree of agreement was evaluated
using the k-statistic concerning the items that were common between parents and children.

Results: No difference was observed in the lifestyle of parents or children according to the
region or facility. The percentage of those eating balanced meals was higher in 1.5-year-old
children than 3-year-old children (p < 0.05), but the percentage of those who brushed their
teeth 2 or more times a day was significantly higher in 3-year-old children (p < 0.01).
Concerning the lifestyle of mothers and children, agreement was observed in the number and
times of meals. Intervention to help parents understand that the lifestyle of children resembles

that of parents and to improve health awareness is considered to be necessary.

Key words : Parent and child’s lifestyle; life rhythm; health checkup for infants

* 1 Hirosaki University School of Health Sciences 66-1, Hon-cho, Hirosaki-shi, Aomori-ken 036-8564, Japan
e-mail: t_kogawa@cc.hirosaki-u.ac.jp

* 2 Public Health Enhancement Section, Nanbu Town
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The current status of the support for families who have children

with chronic diseases and their perception about sharing information

Ayako OHGINO™', Chiaki KiTAMIYA™', Tomoko ICHINOHE"'
Mitsuko SUuzUKI*', Makiko NARITA™?

(Received October 22, 2006 ; Accepted December 20, 2006)

Abstract : The purpose of this study was to identify the current status of support for families
who have children with chronic illnesses and their perceptions about sharing information. The
data was obtained from 165 parents whose children attend the pediatric outpatient ward at A
University Hospital. Most parents were supported by their parents in respect to their children’s
care, and the people they consulted with most were their spouses and friends. Ten point nine
percent of parents used facilities other than medical services, and that information was obtained
from physicians or healthcare providers. There was a correlation between the feeling of
satisfaction with medical treatment and educational and health services and the age of parents,
while a negative relationship was observed between the feeling of satisfaction with health and
welfare services and the number of diseases and amount of medical care that children required.
Sixty seven point nine percent of parents think that it is necessary to share information about
children’s care among a number of facilities, and 60.6 % of respondents would like to participate
in meetings as parents to share such information. Healthcare providers should supply
information to families in accordance with their needs, and support the promotion of their

involvement in care.

Key words : children with chronic diseases; information sharing; family; people to consult with;

level of satisfaction with services
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The Attitudes of nursing students concerning the advantages

and disadvantages of using cellular phones
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Abstract : In order to examine the opinions of nursing students in A-prefecture regarding the
usage of cellular phones and the way they actually utilize them, We distributed a
self-administered questionnaire to students who were enrolled in eight schools — including high
schools, vocational schools, and universities —in 2004. The results of 1270 effective responses
indicated that 98.6% of the respondents own a cellular phone. Although university students had
more numbers and addresses stored on their phones, high school students used them more
often, presumably because of the extent of their interpersonal communications network. Other
than convenience, benefit of using a cellular phone is that it increased the number of friends (by
more than 20%) with whom a student communicated by e-mail alone. Each of the following
matters comprised roughly 10% of the responses concerning the drawbacks to using a cellular
phone: 1) personal issues such as the added expense and being disturbed when others are using
a cellular phone (a lack of manners); 2) matters concerning interpersonal relations such as
feelings of constraint and isolation, as apposed to spatial sense of connectedness, and the
attenuation of personal relationships; 3) matters related to problems such as fraud and the
leaking of private information.

Key words : nursing student; cellular phone; university student; high school student;
vocational school student
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Survey on Actual Condition of Attending Programs of
Nursing Continuing Education Outside the Facilities
and the Needs of Remote Learning over the Internet

for Nurses in “A” Prefecture

Tomoko ICHINOHE™', Kumiko KAWASAKI"", Yuka NoTO™'
Noriko OGURA™", Mikiko SAITO** and Hisako YAMAUCHI"®

(Received October 22, 2006 ; Accepted December 20, 2006)

Abstract : The reality of nurse’s continuing education made outside the facility in “A”
prefecture and the needs for continuing education through remote classes have been identified
by respondents of 1,290 nurses.

Regarding the necessity of continuing education about 70 percent of respondents answered
“absolutely necessary” or “necessary.” 399 respondents wrote about obstructions to receiving
continuing education (635 cases), and four categories “ (child care and/or home
affairs,” “economic matters,” “no time,” and “working shift”) accounted about 70 percent of the
reasons for the obstructions. Nurses who wrote about obstructions was higher 30s and 40s than
20s and 50s. Regarding continuing education made by nursing colleges in regional areas, 480
respondents answered “absolutely desire” or “desire” to have such continuing education.
These nurses was higher among nurses who wrote about obstructions, nurses aged 50 years old
and under, and nurses who work for facilities with 600 beds or more. Regarding continuing
education through remote classes, 409 respondents answered that they “absolutely desire” or
“desire” to have such continuing education , and nurses who desired such continuing education
was higher among nurses who wrote about obstructions and aged 50 years old and under. It is
search for that construct program of continuing education by distance education correspond to

learning needs.

Key words : nurses; continuing education; learning needs; e-learning
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An analytical study of the utilization patterns of data by students
who use the newly established multimedia seminar room

at Hirosaki University School of Health Sciences
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Abstract : A multimedia seminar room (hereafter called the “multimedia room”) at Hirosaki
University School of Health Sciences was opened for information education and correspondence
to information in the medical-related special fields in 2003. A multimedia room was established
with 51 computers installed for use by students as a satellite computer room of Hirosaki
University Center for Computer and Communications, and 4 years have passed since this room
was first opened. We herein analyzed the ways that students who regularly use this multimedia

room both process and utilize data.
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Effect of heparan sulfate on radiation-induced intestinal injury in

the mouse model irradiated on abdomen

Kohsei Kupo™', Yoshinao ABE*?, Yong Liu™**
Kohetsu TARUSAWA™', Dong-Liang HU™®, Hiroshi Kijima™*
and Akio NAKANE"®

(Received October 22, 2006 ; Accepted December 11, 2006)

Abstract : Previous studies on radiation-induced intestinal injury were focused on examining
intestinal crypt that was named microcolony survival assay. In current study, we examine the
effect of heparan sulfate (HS) only or with basic fibroblast growth factor (bFGF) on slit
radiation-induced intestinal injury by investigating of survival rate and body weight. Slit
irradiation in abdomen of Female ICR nu/nu mice was delivered to assay the effect of HS only or
bFGF plus HS. Before and after slit irradiation with different irradiation dose 10-30 Gy and
different slit width 7.5-10 mm, HS only or bFGF plus HS were intraperitoneally administered
daily from fifth day to tenth day after irradiation. The survival rate and body weight of mice
were measured after irradiation. Mice were sacrificed at 13 days after irradiation, the intestine
was obtained to assay histological change by Haematoxylin-eosin staining. Our investigation
demonstrated that the survival rate and body weight of the mice were decreased with
increasing of irradiation dose or slit width of slit irradiation. After the treatment with HS, the
survival and body weight of mice were increased significantly and crypts regeneration were
enhanced obviously than untreated group after irradiation. HS may play a role to prevent
radiation-induced injury and the studies on survival rate and body weight may be a useful

method to investigate irradiation-induced intestinal injury.

Key words : radiation; localized irradiation; heparan sulfate; basic fibroblast growth factor;

intestine

INTRODUCTION

A total-body exposure of more than 10 Gy of
photons commonly leads most mammals to symptoms
characteristic of the gastrointestinal syndrome,
culminating in death within 10 days after exposure.!’

The microcolony survival assay as described

previously by Withers et al. was used commonly in
the investigation of radiation-induced intestinal
injury.?’ Briefly, the intestinal crypt was counted at
35 days after whole body irradiation. -7’ However,
this method is not suitable to observe the extended
effect of irradiation more than 3.5 days. In this study,
we determine the effect of irradiation on intestinal
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injury by investigating the survival rate and body
weight after irradiation.

Irradiation-induced the intestinal injury is most
common complication in radiotherapy of cancer, its
mechanism is not clear to now. Previous studies
reported that heparan sulfate (HS) increased in
inflammatory bowel disease 8’ and basic fibroblast
growth factor (bFGF) was induced by irradiation?’ .
The study of the effects of HS and bFGF on the
intestinal injury induced by irradiation is necessary.

Here, we investigate the effect of HS or bFGF+HS
treatment on irradiation-induced damage based on

mouse slit irradiation model.

MATERIALS AND METHODS

Animals

Female ICR nu/nu mice, 8 weeks old, 25 - 31 g body
weight (BW.), were obtained from Japan Charles
River Laboratories (Yokohama) and the mice were
housed (for 1 - 2 weeks) in plastic cages under specific
pathogen-free conditions at the Institute for Animal
Experiments, Hirosaki University School of Medicine.
They were kept on a 12 h: 12 h light: dark cycle, and
food and water were available at all times. All animal
experiments were carried out in accordance with the
Guidelines for Animal Experimentation of Hirosaki

University.

Irradiation (Slit irradiation)

Female ICR nu/nu mice were anesthetized with
intraperitoneally (i.p.) of pentobarbital at a dose of 50
mg/kg B.W. before irradiation. The width of 7.5 mm
(X-irradiation; a single dose of 30 Gy) or 10 mm
(X-irradiation; a single dose of 10, 20, 30 Gy) abdominal
region was performed to be irradiated and other parts
of mice were shielded by lead. X-irradiation was
performed using Hitachi MBR-1505R2, 150 kV, 5 mA,
with 1.0 mm Al and 0.2 mm Cu filters, at a dose rate
of 0.75 Gy/min.

Body weight ratio and survival rate

Mice were weighed daily after irradiation, and the
survival was recorded for 13 day. At 13 day after
irradiation, the intestine of mice was removed.
Irradiated damage was examined by histological
analysis. Statistic analyses of body weight and

survival rate were performed using Students 7-test or
Kaplan-Melier, Logrank test respectively.

HS or bFGF+HS treatment

HS (Heparan sulfate sodium salt from bovine kidney;
Sigma-aldrich, St.Louis, MO, USA) was used at the
concentration of 100 ug/ml with saline. bFGF (Fiblast®;
kindly supplied by Kaken Pharmaceutical, Tokyo)
was used at the concentration of 100 zg/ml or 400 ug/ml
with the HS solution.

Some mice were treated with HS at a dose 1 ug/g
BW. (ip)? before irradiation 24 hours and after
irradiation 5 days to 10 days daily. Other mice were
treated with bFGF (ip.) of the HS containing at
different doses as following: bFGF 4 ug/g +HS 1 ug/g
B.W.9) 24 hours before irradiation and bFGF 1 ug/g
+HS 1 ug/g BW. after irradiation 5 days to 10 days
daily.

Histological analysis

After single 30 Gy irradiation using 7.5 mm slit field
13 days, the mice were sacrificed. The intestine were
removed to be fixed overnight in 10% neutral
buffered formalin. Sections were paraffin-embedded
and cut at 4 um and mounted onto slides. Haematoxylin-
eosin (H.E) staining was performed for histological
analysis. Stained slides were examined by using an
Olympus microscope and photographed with a digital

camera.

RESULTS

Change of mice body weight and survival after slit
irradiation

The change of mice body weight and survival for
13 days after different irradiation dose and slit width
were analyzed as shown in Fig. 1 and Table 1.

As shown in Fig. 1, the weight of the mice
irradiated with 10 Gy and 10 mm slit width increased.
We found that decreasing of body weight induced by
irradiation was dose-dependent. After irradiation of
30 Gy with 75 mm slit width, the body weight was
reduced significantly compared with 10 Gy and 10
mm slit width. Until 13 days after irradiation with 10
mm slit width, the survival rate of irradiated group
with 10 and 20 Gy irradiation was 100%. However, all
the mice irradiated with 30 Gy and 10 mm slit width
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Fig. 1. Body weight of mice for 13 days after localized irradiation. Mice were
X-irradiated on a local area of abdomen with different doses and different slit
widths respectively. The localized irradiation were performed as following: 10 Gy
(X, 4 mice), 20 Gy (2, 4 mice), 30 Gy (L], 5 mice) in slit width of 10 mm and 30 Gy

(@, 4 mice) in slit width of 7.5 mm.

Table 1. Number of surviving mice ( Irradiation only)

Condition of irradiation n

Days after irradiation

7d 10d 13d
Slit 10 mm, X-ray 10 Gy 4 4 4 4
Slit 10 mm, X-ray 20 Gy 4 4 4 4
Slit 10 mm, X-ray 30 Gy 5 5 2 0
Slit 7.5 mm, X-ray 30 Gy 4 4 4 4

died until 12 days after irradiation. With decreasing
the slit width to 7.5 mm, the survival rate increased to
100% until 13 days after irradiation (Table 1). From
these results, we chose 30 Gy irradiation with 10 mm
slit width and 30 Gy irradiation with 7.5 mm slit width
to perform the survival rate assay and body weight

assay respectively.

Effect of HS or bFGF+HS treatment on slit irradiation-
induced damage

The body weight of mice treated with HS only
increased significantly compared with the untreated
control 8 days after irradiation with 30 Gy and slit
width of 7.5 mm but not after irradiation with 30 Gy
and increasing slit width of 10 mm (Figs. 2, 3). In
addition, the survival of mice treated with HS only
was significantly higher than that of the irradiated
only mice 13 days after irradiation (Table 2). However,

n : numbers of sample

the significant effect of bFGF+HS treatment on mice
body weight and survival after slit irradiation was not
found as shown in Figs. 2, 3 and Table 2. These results
suggested that the effect of HS or HS+bFGF agents
could examine by survival and body weight of the

mouse model.

Histological analysis of irradiation-induced intestinal
damage

As shown in Fig. 4, the control mice showed
ulceration and granulation tissue formation in the
intestinal mucosa, associated with less frequent
regenerating intestinal crypts. The mice with HS
exhibited a lot of regenerating crypts and healing
stage of the ulceration. The mice with bFGF+HS
showed many regeneration crypts, but less
frequently compared with mice with HS. These
results suggested that HS may prevent the X-ray
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Fig. 2. Effect of administration of HS or bFGF+HS on mice body weight after
irradiation with 30 Gy and slit width of 7.5 mm. The mice were treated with
HS only (&) or bEGF+HS (X) 24 hours before irradiation and 5 day to 10 day
after irradiation daily. Control mice were irradiated only (LJ). Each group was
included by 4 mice respectively. Data are presented as the mean *SD. *: p
< 0.05. **: p < 0.01 compared with irradiated only mice.
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Fig. 3. Effect of administration of HS or bFGF+HS on mice body weight after
irradiation with 30 Gy and slit width of 10 mm. The mice were administered
with HS (&, 5 mice) or bEFGF+HS (X, 4 mice) 24 hours before irradiation and
5 day to 10 day after irradiation daily. Control mice (5 mice) were irradiated

only (L))
irradiation-induced intestinal damage in vivo. whole body irradiation. However, the method is not
suitable to observe the effect of time and repair after
irradiation because the age of intestinal epithelium is
DISCUSSION just 35 days. On the other hand, whole body
Studies on irradiation-induced intestinal damage irradiation induced the damage of other organs. The

primarily depend on the counting the crypt after indirect effect from other organs is difficult to be
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Table 2. Number of surviving mice
( Slit width: 10 mm; X-ray 30 Gy)

n

Days after irradiation

7d 10d 13d
HS 5 5 4 4*
bFGF-+HS 4 4 1 1
Control 5 5 2 0

*: p<0.05 compared with irradiated only control mice. n : numbers of sample

Control

bFGF+HS HS

Red bars: 2 mm

Fig. 4. Histological analysis on intestinal damage induced by slit irradiation. Mice were X-irradiated with 30 Gy and slit
width of 7.5 mm. The mice were administered with HS, bFGF+HS or saline respectively 24 hours before irradiation and
5 day to 10 day after irradiation daily. Thirteen days after irradiation, the intestinal tissue of the mice were obtained
and examined by H.E. staining. a, A: Control mice (saline); b, B: bFGF+HS treated mice and ¢, C: HS treated mice.

determined just using comparing the crypt after
irradiation 3.5 days. In the current study, we try to
investigate the effect of high dose irradiation on
intestine by slit irradiation but not whole body
irradiation. Our results demonstrated as following: 1)
slit irradiation can be used in the study on mouse
intestinal damage induced by irradiation; 2) the effect
of body weight and survival rate is dependent on the
irradiation dose and the slit width in slit irradiation.
HS can bind to a variety of proteins, such as
growth factors and protease inhibitors.!” Previous
studies mentioned that bFGF and HS can be
combined in vivo 1% In current study, we found
body weight, survival rate and crypt regeneration of

the mice treated with HS only increased significantly

compared with the untreated control after slit
irradiation. Other reports showed that heparin'¥ or
heparin fragments!’ decreased the biosynthesis of
collagen and the distribution of TGF-f1 which
induced injury after irradiation!®. These results were
consistent with ours which shown HS decreased
injury induced by irradiation.

In conclusion, HS may play a role to prevent
radiation-induced injury and the studies on survival
rate and body weight may be a useful method to
investigate irradiation-induced intestinal injury.
Though the mechanism is not known well, we think
the investigation of HS may be necessary to
understand the formation of irradiation-induced

injury well.
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Fig. 1 Diagrams showing how (a) the forward dose kernels
and (b) the backward dose kernels should be constructed
using semi-infinite water phantoms, where the photon
interaction point is situated at point O.
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Fig. 2 (a) 4 MV and (b) 10 MV x-ray spectra in relative
photon fluences (®) as a function of off-axis distance.
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Fig. 3 Diagram showing how to calculate the dose at point
P in a water phantom, arising from a volume element AV
at point (Z R) using a parallel photon beam.

£ backmard)
Fhains
1]
i Herm LR}
4 PER @R
{
1]
I
1]
b
R
lu]
Hgem @ RO
PEZ R  #m
Hycat @R
Z tlorwardl

Fig. 4 Diagram illustrating how the H,;:,(Z R) and H...(Z R)
kernels are derived, expressing the primary and scatter
doses at point P(ZR), respectively, arising from the photon
interaction point O.
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Fig. 5 Diagram showing how the primary or scatter dose
is contributed to matrix element (i), arising from the
photon interaction point O, where the primary or scatter
dose is averaged within the ring made by rotating each
matrix element (i,j) around the Z axis.
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Fig. 6 Integral primary, scatter, and total doses (J) for one
photon interaction at the center point of a large water
phantom. The lines were obtained by the analytical
method using Egs. (20), (22), and (24). The sets of dots were
obtained by integrating each of the MC-based primary,
scatter, and total dose kernels for monochromatic photon
energies.
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Primary dose kemel (Gy/photorrinteraction) for 4 MY x rays
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Fig. 7 Primary dose kernels (Gy/photon-interaction) simulated in an infinite water phantom using photon energies of (a)
0.391, (b) 1.330, (c) 1.955, (d) 2.443, (e) 2.794, and (f) 3.320 MeV that are the representative photon energies of a 4 MV x-ray

spectrum.
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Scatter dose kemel (Gy/photordnteraction) for 4 MV xrays
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Fig. 8 Scatter dose kernels (Gy/photon-interaction) simulated in an infinite water phantom using photon energies of
(a) 0.391, (b) 1.330, (c) 1.955, (d) 2.443, (e) 2.794, and (f) 3.320 MeV that are the representative photon energies of a 4 MV

X-ray spectrum.
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(a) primary. (b) scatter. and (c) total dose kemel (crm™) for 4 MV x rays
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Fig. 11 (a) primary, (b) scatter, and (c) total dose kernels (cm?) for 4 MV x-rays, simulated in an infinite water phantom
using a spectrum measured at the central axis.

{a) primary, (b) scatter, and (¢) total dose kermel (crmd) for 10 MV x rays

] 2 4 ] 2 4 1] 2 4
2 T T T T R {cm) 2 T T T —=gR (em) 2 —=gR femd
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Fig. 12 (a) primary, (b) scatter, and (c) total dose kernels (cm?) for 10 MV x-rays, simulated in an infinite water
phantom using a spectrum measured at the central axis.
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matrix element (Fig. 5) change with the interaction depth
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Fig. 14 Diagrams showing how the 4 MV x-ray primary
doses (Gy/photon-interaction) at matrix elements (a) (1,1),
(b) (1,50), and (c) (50,1) in Fig. 5 vary with the off-axis
distance. The results were obtained based on MC
simulation using measured sets of x-ray spectra as a
function of off-axis distance.
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Development of high-energy x-ray primary and scatter dose kernels
constructed using Monte Carlo simulation based on x-ray spectra

information

Makoto SASAMORI™ " *, Akira IWASAKI*"®, Hidetosi SAITOH"*

Shigenobu KIMURA™"°, Morio SEINO™ " ° and Fumio KoMAI* "’

(Received October 22, 2006 ; Accepted December 11, 2006)

Abstract : The convolution method is one of the methods that can calculate 3D high-energy
x-ray doses in media. This method is to convolve the primary x-ray strength (terma or collision
kerma) with a dose kernel. The dose kernels used in the commercial radiation treatment
planning (RTP) systems have been simulated using an infinite water phantom; however, it has
been found that this idea is not reasonable. Simulating dose kernels using a semi-infinite water
phantom is rather reasonable. The x-ray spectrum as a function of off-axis distance varies
depending on the linear accelerator. Moreover, the x-ray spectrum varies along each rayline in
media. The present study was to develop a new method for obtaining dose kernels based on the
x-ray spectrum using a Monte Carlo (MC) simulation. The dose kernel was separated into
primary and scatter dose components, and the primary water collision kerma was used as the
primary x-ray intensity. For a linear accelerator producing 4 and 10 MV x rays, x-ray spectra
were reconstructed as a function of off-axis distance. The present study describes: (1) how to
remodel dose kernels produced using an MC simulation into those used in the convolution
method, (2) how the dose kernel based on a semi-infinite water phantom is different from that
based on an infinite water phantom, (3) how to simulate dose kernels using information of
measured x-ray spectra, and (4) how the primary and scatter dose kernels based on semi-infinite
water phantoms vary with off-axis distance.

Key words : dose kernel; convolution method; x-ray spectra; high-energy x rays
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Morphological changes of cultured cells by the medium convection

under strong static magnetic fields

Shingo TERASHIMA®, Ryoichi YAMAUCHI", Tomonori SAKURAI"
Takehisa NAKAHARA™ and Junji MIYAKOSHI"

(Received October 22, 2006 ; Accepted December 11, 2006)

Abstract : Cell orientation under exposure to strong static magnetic fields (SMF) has been
reported to occur through orientation of the extracellular matrix, diamagnetic torque and
convection of the medium as a result of gradients in the magnetic field. We investigated the
influence of medium convection by magnetic field gradients on cell orientation of the
fibroblast-like MC3T3-E1 cell line during exposure to SMF. Furthermore, we measured
convection of the medium in each flask using a charge-coupled device camera. In the absence of
medium convection (or negligible medium convection), cell shape under 6 T and 10 T appeared
different compared with sham exposure, in which the form was random. In flasks filled
completely with medium, the cell shape was longer and narrower than that without convection.
In addition, convection in flasks completely filled with medium was significantly faster than that
with a minimum essential volume of medium. This study suggests that cell orientation can be
induced by exposure to SMF alone, and that convection in the medium by magnetic field

gradients enhances cell orientation.

Key words : strong static magnetic field; cell orientation; medium convection;

magnetic field gradients; osteoblast

endothelial cells in the presence of flow, cells exposed

I. INTRODUCTION

to shear stress become elongated and are oriented in

It has been well established that cells and proteins
subjected to a strong static magnetic field (SMF)
become oriented in a direction parallel or
perpendicular to the magnetic field direction!~%).
Possible mechanisms of magnetic cell orientation
include magnetic orientation of the extracellular
matrix?- ®) and effects of diamagnetic torque on the
cytoskeleton ¢). It has also been reported that
convection of the medium, induced by magnetic fields,
can enhance magnetic cell orientation?’. In the case of
convection-induced morphological changes in vascular
endothelial cells, cells become extended and oriented
in the direction of blood flow as a result of the blood
flow-induced pressure and shear stress. In cultured

the direction of the flow, whereas statically cultured
endothelial cells are mostly round and are oriented in
random directions®- 9.

There is no doubt that cell orientation under SMF
is induced by magnetic fields. However, it is remains
unknown to what extent cell orientation depends on
convection of the medium by magnetic fields. In many
studies of magnetic cell orientation, to prevent the
bottom of the flask from drying up due to Mose's
effect!”, a phenomenon by which water becomes
divided under exposure to SMF, volume of medium is
increasing in the flask or the flask is completely filled
with medium. It is also known that buoyant (natural

or thermal) convection is generated more frequently

* Hirosaki University Graduate School of Health Science, 66-1, Hon-cho, Hirosaki-shi, Aomori-ken 036-8564, Japan

E-mail; miyakosh@cc.hirosaki-u.ac.jp
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as the volume of medium is increased. In addition, the
convection velocity induced by magnetic fields
increases as the magnetic susceptibility gradient in
the flask is elevated along with the increase in
medium volume. In this study, two volumes of
medium were selected, ie, 5 mL, which was the
minimum essential volume in which the flask bottom
would not dry up as a result of Mose’s effect, and 19
mL, which was the full capacity of the flask, to
investigate the effects of medium convection on cell

shape with different medium volumes.

II. MATERIALS AND METHODS

II-1. Cells and culture conditions

The fibroblast-like, needle-shaped, mouse osteoblast
cell line, MC3T3-El, was used for the cell orientation
experiment and the non-adherent, human leukemia
cell line, HL60, was used to observe medium
convection in the cell culture flask.

MC3T3-E1 cells were cultured in MEM- a (Nikken
Bio Medical laboratory), supplemented with 10% fetal
bovine serum (FBS) (BioWest) and HL60 cells were
cultured in RPMI-1640 (Nikken Bio Medical
laboratory) supplemented with 10% FBS. Cells were
maintained at 37C with 95% air and 5% CO,. Cells
were cultured in 9-cm? SlideFlasks (L/W/H [mm] L
50W 18 H 20) (NUNC, SlideFlask).

I1-2. Exposure unit for the static magnetic field

The strong SMF exposure system was comprised
of a magnetic field generator with a helium-free
superconducting magnet, which has previously been
described elsewhere!”. For sham exposures, an
exposure system comprised of a similar sized
chamber that did not generate a magnetic field was
utilized. SMF in the sham exposure space was < 5.0
uT. In Japan, the average level of geomagnetism is
about 50 uT. Each exposure was maintained at 37C
with 95% air and 5% CO,. Figure 1 presents the
distribution of magnetic flux density and magnetic
field gradient in the centre of the SMF generator.

11-3. Analysis of medium convection in the cell culture

Sflask

Cell suspensions of human leukemia HL60 cells
were prepared at a concentration of 1.0 x 10* cell/mL.

Magnetic flux
density (T)

== DD DN GO GO =
COUocUOUIOTIOUION » O ® O N

Magnetic field
gradients (T/m)

-35-30-25-20-15-10-5 Q 5 10 15 20 25 30 35

Distance from

ﬂ) 0 position (cm)

6T 10T

Figure 1. Absolute values of magnetic field intensity and
gradient in the SMF generator and flask layout. The point
of 10 T, the maximum magnetic flux density, as
designated as 0 cm from the baseline point. Magnetic field
gradients around the 10 T point (-5 to +5 cm) were
considerably lower. However, those around the 6 T point
(20 to -15 and +15 to +20 cm) were markedly higher
(maximum: 41.7 T/m).

Five or 19 mL of the cell suspensions were poured
into 9-cm? slide flasks, which were then fixed at 6 T
(the largest magnetic field gradient possible in the
system: 41.7 T/m) or 10 T (the strongest magnetic
flux density in the system) at the centre of the SMF
generator (Figure 1) for 30 minutes or more. Motion
pictures of the flow of HL60 cells in each flask were
recorded using a microscope (VH-5000 KEYENCE),
for subsequent analysis. Figure 2 presents the
measurement system for convection in the flask®’.
The convection velocity was estimated as follows: still
pictures were captured from the motion pictures each
minute and the velocity of HL60 cells per unit time
was calculated from the distance the HL60 cells
moved between each of the still images. The overall
convection velocity was estimated from the velocity
of three HL60 randomly selected cells. To assess
Mose's effect-induced changes in spatial distribution
of the medium in each flask, 5 mL of agarose gel
solution was poured into a slide flask, which was fixed
in a magnetic field and images of the agarose gel were
recorded.

II-4. Cell orientation
Cells (2.0x10° were seeded on a 9-cm? slide flask

and incubated for 2 days under normal culture
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Microscope

Optical fiber

45°rectangular prism
Slide flask

Monitoring area
Penta prism

CcCD I
Magnetic field direction

Figure 2. Determination of convection in a flask. To
investigate convection profiles of the medium in a slide
flask fixed in SMF, the dynamics of HL60 cells were
observed in a slide flask sandwiched between a 45°
rectangular prism (light source) and pentaprism using a
microscope.

conditions. Immediately before exposure to SMF, cell
cultures were prepared in final volumes of 5 and 19
mL. The flasks were fixed at 6 T (41.7 T/m) or 10 T
and were incubated for 2 days. Following cell fixation
with methanol containing 10% formalin, morphological
changes were observed wusing phase-contrast
microscopy (IMT-21, OLYMPUS). Cells exposed to
sham conditions were also treated according to the
same procedure.

1I-5. Statistical analysis

Statistical analyses were conducted using Scheffe’s
test, and Student’s #test or Welch's #test properly by
a result of F test. Each of the respective experiments
was repeated more than three times. P-values <0.05

were considered significant.

III. RESULTS

WII-1. Medium convection in the cell culture flask

To investigate the convection profiles of the
medium in the flask, the dynamics of HL60 cells on
the bottom of the flask was observed using a
microscope. Changes in the flow velocity of HL60 cells
in the medium are shown in Figure 3. In flasks
containing 5 mL of medium, no convection was
observed in the sham and 10 T exposed groups.
However, in the 6 T exposure group, flow of the HL60

800 T

* 2
O Sham
700 o8 T ks
BIi0T
600 ,
500
400 ]
**
o0
.e * &
200 ) )
100 |
%
[ ol - -
}]

]
The Voluma of medium (mL}

The velocity of the HLED [ i m/sec)

i

Figure 3. The flow velocity of HL60 cells in the medium in
a flask. The velocity of the HL60 cells under each condition
are expressed as the mean = SD. Significant differences 5
mL group or 19 mL group were tested using Scheffe's
test: *P<0.05, *P<0.01

Significant differences between 5 mL and 19mL were
examined by t-test: #P<0.05, ¢4P<0.01

cells was observed, suggesting that convection was
generated in the flask. Statistically significant
differences were observed between the 6 T and sham
exposed (P<0.01), and the 6 T and 10 T exposure
groups (P<0.01).

In flasks filled completely with medium, convection
was observed in all groups, i.e, sham, 6 T and 10 T
exposure. Convection velocity was significantly
enhanced compared with 5 mL groups. Significant
increases in convection velocity were observed in the
6 T and 10 T exposure groups compared with the
sham exposure group (P<0.01, P<0.05, respectively).
The velocity in the 6 T exposure group was slightly
faster than that in the 10 T exposure group. However,
no statistically significant differences were observed.

II1-2. Mose's effect-induced changes in spatial distribution
of the medium in a flask

We also investigated the Mose’s effect-induced
changes in the spatial distribution of the medium in
the flask by using agarose gel solution. Magnetic
forces inducing Mose’s effect are expressed by the
product of the magnetic flux density and the
magnetic field gradient. In the 6 T exposure group,
both magnetic flux density and magnetic field
gradient were high and Mose's effect was obvious.
Significant changes in the agarose gel were observed
(Figure 4). However, in the 10 T group a gentle slope
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R THNe =

Sham

,.i_ =
6T

10T

Figure 4. Spatial distribution of agarose gel (5 mlL). Magnetic forces
inducing Mose’s effect are expressed by the product of the magnetic flux
density and the magnetic field gradient. Both magnetic flux density and
magnetic field gradient in the 6 T exposure were higher than those in the
10T exposure, and exhibited more significant effects on the medium.

uopoa.Ip pR1 onaubep

Figure 5. Magnetic cell orientation: Sham exposure (A and B), 6 T exposure (C and D), 10T

exposure (E and F).

The volume of medium: 5 mL (A, C and E), Full medium (B, D and F)

was formed in the surface of agarose gel; albeit less
obviously compared with the 6 T group.

II1-3. Cell orientation

In flasks that were filled completely with medium
and exposed to SMF, cells were oriented in a direction
parallel to the magnetic field direction (Figure 5: D
and F). In flasks containing the minimum essential
volume (5 mL) of medium that were exposed to SMF,
the cells were not extended any further than cells in

the completely filled flasks. However, these cells were
arranged more regularly than sham exposed cells and
exhibited a slight orientation (Figure 5: A, C and E).

IV. DISCUSSION

In the present study, we investigated whether
differences in convection of the medium exhibited any
effects on morphological changes in cells exposed to
SMF and to what extent cell orientation depends on
the induction of medium convection by magnetic
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fields. In flasks containing 5 mL of medium, the
minimum essential volume in which a flask bottom is
not dried up by Mose’s effect, medium convection
was rarely observed in the sham exposure group
(Figure 4). It is considered that natural convection, i.e.,
buoyant and thermal convection, that are generated
by gravity and uneven temperature in the medium,
depends on the volume of medium and is generated
more actively in proportion to the increase in volume.
However, in the 6 T group, a significantly faster
convection velocity was observed compared with the
sham and 10 T exposure groups. The three possible
reasons for this are as follows: [1] Mose's effect-induced
changes in spatial distribution of the medium in each
flask (Figure 3) exerted a positive effect on the
generation of convection, [2] Mose's effect induced a
magnetic susceptibility gradient that made it easy to
generate magnetic convection?’, and [3] the magnetic
force in the 6 T exposure group was higher than that
in the 10 T exposure group (Table 1); therefore,
stronger magnetic forces were able to more actively
generate magnetic convection. In the 10 T exposure
group, the above three conditions were not achieved,
and convection was rarely observed, similar to the
sham exposure group. In flasks containing 5 mL of
medium, sham exposed cells were not arranged
regularly or oriented in any manner. However, cells
exposed to 6 T and 10 T SMFs were arranged more
regularly than sham exposed cells and were oriented
slightly, exhibiting a rather elliptical shape (Figure 5:
A, C and E).

In flasks filled completely with medium, convection
was observed in sham, 6 T and 10 T exposed cells.
The 6 T exposure generated the most active
convection, followed by the 10 T and sham exposures,
respectively. The convection observed in the sham
exposure was due to mnatural convection. The
convection observed in the 6 T and 10 T exposure
groups was also due to natural convection that was
enhanced by magnetic fields 7. In flasks filled
completely with medium and exposed to SMF, the
cells extended in a direction parallel to magnetic field
lines and were oriented more regularly than the cells
in flasks containing only 5 mL of medium (Figure 5: D
and F). In flasks filled completely with medium in the

sham exposure, a stronger convection was generated

compared with flasks containing 5 mL of medium in
the 6 T exposure. However, no cell orientation was
apparent (Figure 5: B). Based on morphological
observations, cells exhibited a shape that followed
with the flow but were random in shape, and very a
few cells were observed with an elongated shape,
which suggested that the direction of convection was
random and that the flow and shear stress generated
in this study were not sufficient to orient cells.

In conclusion, even SMF without medium
convection resulted in slight orientation of the cells
(10 T exposed cells in flasks containing 5 mL of
medium) and the generation of medium convection in
flasks enhanced SMF-induced cell orientation (6 T
and 10 T exposed cells in flasks filled completely with

medium).
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®3. BEHT A PAEMBOHER (IRET—REOHLR)
#7 (kg bR L () RAEARRTE  (cm)
a2 A AN S N KV, N - S A VSN S S A AN B & s LV, ) - S AV,
~69 | 39042 | 2 | 261=43 [ 18 | 130 | 1 | 83%13 | 8 | 41535 | 2 | 37687 | 18
A [70~74 370428 | 4 | 22742 | 27 | 11056 | 3 | 7931 | 9 |363=74 | 4 |374=104| 26
7—% | 75~ | 30466 | 7 | 20538 | 20 | 9335 | 4 | 70%37 | 4 | 303+88 | 6 |382+103] 20
Zfk | 33863 | 13 | 22947 | 65 | 104=40 | 8 | 79=26 | 21 | 342+84 | 12 | 37698 | 64
e [65~69| 390+59 24444 132%58 71%55 368+10.7 40488
7—% |70~74] 361%6.1 23141 110£56 6.3%54 364102 389+90
75~79] 335%60 21341 96=59 5149 346102 36.4%9.8
HIRA RS (B) 10mFEEY &7 () 6 70447 (m)
a1 A AN S S AC.S L N S A .S S S A AN B & s LV, ) - S AV,
~69 |965+333| 2 665440 18 | 9409 | 2 | 92%09 | 17 [5075+318 2 [4566%551] 16
H [70~74] 970480 | 4 [510%432] 25 | 85+06 | 3 | 102%14 | 21 [4825%65.1] 4 |3975+873] 20
7—% | 75~ [306+291| 7 [338+324| 18 | 9827 | 7 | 110+19 | 18 |4450+5L6] 6 [409.7+864[ 15
Zfk [660+376 | 13 [504+422 ] 61 | 9421 | 12 | 10216 | 56 |467.9+55.7 12 [4196%810| 51
it 65~69( 784+ 418 738+43.1 62=13 73%19 6164880  [564.0769
7—% | 70~74] 664 +425 586+ 42.5 68=14 79=17 5865+918]  [5389+8L6
75~79| 516+ 411 40.7 370 73%15 86=19 5543+901]  [5042%916
x4. EEHTANORKIALAFHRROER
& bR L R
Gwpt By (OO &kr [0 BF [0V &kr [N BF [0 &F [0
~69 | 70+14 | 2 | 72+16 | 18 | 35%35 | 2 | 29%23 | 18 | 65+07 | 2 | 5421 | 18
FR(T0~74| 5810 | 4 | 59=17 | 27 | 43%30 | 4 | 2422 | 27 | 55%13 | 4 | 53%23 | 27
F—%| 75~ [ 41%20 | 7 | 49*15 | 20 | 30%21 | 7 | 18%17 | 20 | 41=21 | 7 | 57%22 | 20
4fk | 51=19 [ 13 [ 59+18 [ 65 | 35+24 | 13 | 2321 | 65 | 49=19 | 13 | 54%22 | 65
P S S 10m B 44T 6 7 HI AT
i) B (OO & (N B OO & [N B [N ] & AN)
~69 | 95+07 | 2 | 78%+24 | 18 | 2507 | 2 | 44=11 | 18 | 45+07 | 2 | 3816 | 18
A [70~74] 9000 | 4 | 66%27 | 27 | 38+10 | 4 | 3216 | 27 | 38%17 | 4 | 25%15 | 27
7—%| 75~ | 66+17 | 7 | 54%28 | 20 | 2418 | 7 | 3110 | 20 | 29=15 | 7 | 26+17 | 20
Zfk | 78+18 [ 13 | 65+28 | 65 | 2815 | 13 | 35%14 | 65 | 34=15 | 13 | 29+16 | 65
ARl
a1 N N A AN S S KON
~69 | 33564 | 2 | 315%57 | 18
FR[T0~74] 320=73 | 4 | 25865 | 27
7—%| 75~ | 23181 | 7 | 233%70 | 20
4fk | 275+85 | 13 | 26671 | 65
B [65~69] 404+7.3 388+7.0
7—% |70~74] 368+77 35574
75~79] 331=76 316=76
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Th o7z,
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K5. FREZHELE (B OEHT A MMIFROBER

x5. FEHT A MNOBRE LUORRAEORHEEIFTORER

Ei 71 bR L REAEDE BRI RN 10mBiEY 6 0T mAER

IR AH B 1 0.212 0.206 0.107 0.311 ** 0.002 0507 **
A () 0.067 0.075 0.356 0.006 0.987 0.000

AN Rl B T AHRI 1 0.185 0.208 0.206 0.242 * 0.661 * *
AR (i) 0.110 0.071 0.074 0.035 0.000

e JEARTIT A5 B AHEE 1 -0.099 0.110 0.139 0.486 * *
AR (W) 0.393 0.345 0.233 0.000

BRI AR Fy S 3275 AHEY 1 0.285 * 0.053 0.528 * *
A () 0.013 0.651 0.000

10mBEEYAATHR A AHEE 1 0428 * * 0.627 **
A A (i) 0.000 0.000

6 53 A T15 AHEY 1 0501 **
A (M) 0.000

*:p<0.05 *%:p<0.01

EEER

i & OFBIBIRDED 5N L EE) 7 A MR
M (r=-0495), 10m BEFEWAATER (r=-0444),
O rifrat (r=-0459) Th otz HE L OMHBBHR
MRDOONLEH T X MIBEDAR (r=0537), §&
JERHT S 5 (r=0416), 10m BEEWRITHER (r=
0409), #riAEN (r=0541) Thotzo —F, KHE,
RN, RN, ERIRWIAE, Aok, BMIL

IME, ARdA & HIBIBIAR 2 /R 4By 7 2 Md o 720

(5) BIEE)T 2 b OB X OE AT oM AR

(4) DFREREZT T, Fime FREBIBEERE L
TWAHB AT 2 4T > 724G, 7 2 o Hl T
10m BEEY AT 00 & 6 5 MARATIR O BICHBE (¢
=0428) RO LNz (K5). FEBT A N O
EREAFTOMIIZ EOEE T A MIB VT H AR
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%6. ADL BEFMOBREESHT A MOR/FREDIER

B EfREC L REMGNE R RS REWAT 6 o HRT AR
ADL1(% <) Pearson OFIBRE  0.166 0291 ** 0.101 0.349 ** 0.253 * 0321 ** 0.406 **
A B (W) 0.147 0.010 0.381 0.002 0.025 0.004 0.000
ADL2(E%) Pearson OMBIFR%E 0119 0.337 ** 0242 * 0.259 * 0.348 ** 0.329 ** 0.436 **
A A (M) 0.299 0.003 0.032 0.022 0.002 0.003 0.000
ADL3(%7:<) Pearson OFHBRE. 0212 0.201 -0.008 0.473 ** 0297 ** 0272 * 0.401 **
AR () 0.064 0.080 0.945 0.000 0.009 0.017 0.000
ADL4 (F§B?) Pearson OFHBIFREL  0.103 0379 ** 0.063 0325 ** 0.215 0.369 ** 0.399 **
A EMEE (M) 0.371 0.001 0.586 0.004 0.059 0.001 0.000
ADL5(372.5 1A%%)  Pearson OFIBIREL  -0.053 0.264 -0.104 0.238 * 0.105 0278 * 0.186
AR (M) 0.645 0.073 0.366 0.036 0.36 0.014 0.103
ADL6(Fr 232 5) Pearson OAIBIFRE 0139 0.100 -0.041 0.451 ** 0315 ** 0.239 * 0.333 **
A7 A (M) 0.225 0.384 0.724 0.000 0.005 0.035 0.003
ADL7(/SA/%H.)  Pearson ORBIFRE 0149 0223 * 0234 * 0.204 0279 * 0.376 ** 0.384 **
AR (M) 0.194 0.050 0.039 0.073 0.014 0.001 0.001
ADL8(REY) Pearson DML 0159 0290 ** -0.109 0.500 ** 0.261 0.207 0.375 **
A B () 0.165 0.010 0.344 0.000 0.021 0.069 0.001
ADLI(K % ) Pearson OHIBIFR%E 0159 0.105 0.030 0.250 * 0.140 -0.038 0.189
AR (W) 0.165 0.360 0.797 0.027 0.221 0.740 0.098
ADLI10 (£ [{) Pearson OHHBRE. 0088 0.110 0.183 0270 * -0.057 -0.030 0.189
AR (W) 0.444 0.336 0.108 0.017 0.623 0.793 0.098
ADLI1 (fif#)5&0°)  Pearson OMHBMREL 0126 0.148 0.103 0.380 ** 0.141 0217 0.320 **
A A (M) 0.273 0.197 0371 0.001 0.218 0.057 0.004
ADL12(E & E2%h) Pearson OMBIFRE  0.009 0.252 * 0.199 0014 -0.091 0.134 0.141
AR (M) 094 0.026 0.080 0.902 0429 0.241 0.218
ADL &1 Pearson DHIFREL 0215 0.418 ** 0.138 0.564 ** 0.339 ** 0.404 ** 0.581 **
A B (W) 0.059 0.000 0.228 0.000 0.002 0.000 0.000
*:p<0.05 **:p<0.01
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ADL B EHEE) 7 2 P TIIIET L2NEDND 5
72012, ADL ERMOFE EEB 7 A MMeriL O
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Usefulness of the implementation of the New Physical Fitness test

for elderly college students in a local community

Mihoko NODA™', Terumi KOGAWA™?, Chiaki KITAMIYA™®
Tomoko ISHIZAKI"?, Megumi Kup0*?, Ayako OHGINO™®
Miya NISHIMURA*?, Eiki THUSHIMA™®, Kazuyuki KIpA™"
Satoru ASARI*’, Teiko NARUMI"®, Emiko SHIBAYAMA™’

Shouichi THUNEYA™® and Akira KAMANAKA™®

(Received October 22, 2006 ; Accepted December 22, 2006)

Abstract : We had a chance to try to evaluate the New Physical Fitness test developed by the
Ministry of Education, Culture, Sports, Sciences and Technology for students who attended a
community college for the elderly in a small town (T-town), which is called Kotobuki college in
Aomori prefecture. The New Physical Fitness test (for individuals ranging from 65-79 years of
age) is composed of an ADL test and 6 motor tests (grip power, upper body lifting, forward
flexion while long-sitting, standing on one foot with eyes open, 10 m walk stepping over
obstacles, and a 6-minute walk). The measured values were assessed based on the table for each
item score and the table for the standard total score.

Among the ninety eight subjects who participated in the physical fitness test (mean age 73
years old; consisting of 21 males and 77 females), 78 people (13 males and 65 females) performed
more than one motor test. The implementation of the physical fitness test and the feedback of
the results of the participants were conducted on the lecture days at the college. We were thus
able to obtain comparatively good responses from both the attendants and the technical staff
members. In addition, we also plan to continue conducting this New Physical Fitness test in the
future. We herein report our findings regarding the performance conditions and the results
obtained by this New Physical Fitness test, and also discuss future plans to improve this testing

protocol.

Key words : the elderly in a community; New Physical Fitness test;
health related fitness promotion; prevention care;

a community college for the elderly
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*4 Department of Medical Technology, Hirosaki University School of Health Sciences
*5 Hirosaki University School of Health Sciences
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Alteration of MMP and TIMP expression in human skin fibroblasts

under acidic culture conditions

Naoki NANASHIMA®, Takashi ISHIKAWA*, Tomisato MIURA*
Hiroyuki NozZAKA™, Tatsusuke SATO" and Toshiyva NAKAMURA”®

(Received October 22, 2006 ; Accepted November 24, 2006)

Abstract : Lactic acid is a metabolite of tumor cells, and produces an acidic environment
around them. Also, it is known that in the mouse, secretion of matrix metalloproteinases (MMPs)
from tumor cells is activated in this acidic environment, and this phenomenon seems to be one
of the factors involved in cancer invasion and metastasis. In this study, we examined MMP
expression in human skin fibroblasts under acid conditions in order to determine whether
similar phenomena occur even in the normal cells around tumors. The cells were cultivated in
serum-free medium adjusted to various pH values for 48 h. The protein present in each
conditioned medium was precipitated with 80% saturated ammonium sulfate and collected by
centrifugation. This was then used for Western blotting using anti-MMP antibody. In addition,
the gene expression of MMPs and tissue inhibitors of metalloproteinases (TIMPs) was analyzed
by RT-PCR. Western blotting showed that secretion of MMP-1 from cells cultivated initially at
pH 6.5 was significantly increased. Also, RT-PCR showed that expression of TIMP-1 and TIMP-2
was decreased as a result of the acidic environment. These results suggest that the induction of
MMP-1 expression and suppression of TIMPs in normal cells around tumor tissues in an acidic

environment may play an important role in the invasion and metastasis of some tumor types.

Key words : matrix metalloproteinase; fibroblast; acidic condition

INTRODUCTION

The matrix metalloproteinase (MMP) family,
comprising more than 20 isoforms, modulates the
extracellular milieu by degrading extracellular matrix
protein. MMP is secreted from normal cells such as
fibroblasts, and also tumor cells, and has been shown
to be involved in tumor invasion and metastasis!).
Tissue inhibitors of metalloproteinases (TIMPs) are
natural inhibitors of MMPs found in most tissues and
body fluids. By inhibiting MMPs activities, they
participate in remodeling of the extracellular matrix.
The balance between MMPs and TIMPs activities is

involved in both normal and pathological events such
as wound healing, tissue remodeling, angiogenesis,
invasion, tumorigenesis and metastasis?’.

It is well known that the pH in tumor tissues is
lower than that in normal tissues. This is thought to
be due to elevated sugar uptake and subsequent
glycolysis in tumor cells in the absence of a sufficient
oxygen supply, resulting in the conversion of glucose
to lactic acid3- 4. It is known that the capacity of
tumor cells to secrete MMP increases in an acidic
environment?®’.A similar phenomenon seems to occur
even in normal cells under the acid conditions in the

vicinity of a tumor, and this is considered to promote

* Department of Medical Technology, School of Health Sciences, Hirosaki University, 66-1 Hon-cho, Hirosaki-shi,

Aomori-ken, 036-8564, Japan
E-mail: nnaoki@cc.hirosaki-u.ac.jp
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Table 1. RT-PCR primers used in this study

Gene Sense primer

Antisense primer

MMP-1 5-CACAGCTTTCCTCCACTGCTGCTGC-3'

MMP-2 5-ATGGCAAGGAGTACAACAGC-3

MMP-3 5-ATGAAGAGTCTTCCAATCCTACTGT-3

TIMP-1 5-CCTGGCTTCTGGCATCCTGTT-3
TIMP-2 5-CAGTGAGAAGGAAGTGGACTC-3

5-GGCATGGTCCACATCGCTCTTGGC-3
5-GCTGGTGCAGCTCTCATATT-3
5-CATTATATCAGCCTCTCCTTCATAC-3
5-GGGACCTGTGGAAGTATCCGC-3
5-CATCTGGTACCTGTGGTTCAG-3

GAPDH(glyceraldehydes-3-phosphate dehydrogenase) used was human GAPDH Primer Pair (R&D Systems,

Inc., RDP-39-025).

tumor invasion and metastasis. However, no previous
studies have examined MMP secretion by normal
cells under acid conditions. Therefore, in this study,
we examined the secretion of MMPs and their
inhibitors, TIMPs, from fibroblasts in acidic culture.

MATERIALS AND METHODS

Cells and Culture Conditions

Human skin fibroblasts (HSF) were cultured at 37C
in a humidified atmosphere of 5% CO; and 95% air.
The basal medium consisted of Eagle’s minimum
essential medium (EMEM), which was supplemented
with 10% fetal bovine serum (Iwaki, Tokyo), 10
units/ml penicillin G, 0.1 ug/ml streptomycin sulfate
and 1% fungizone solution (Gibco BRL, Grand Island,
NY, USA). Plastic culture dishes were obtained from
Twaki. Viable cells were counted by the trypan blue
exclusion method. A phase-contrast microscope (LH50A,
Olympus, Tokyo) was used for cell observation.

Preparation of Culture Media with Various pH Values

The pH of the medium was adjusted to the desired
value (from 8.5 to 5.0 at room temperature) by adding
small volumes of 1.0 N HCI or NaOH. The initial pH
values of the culture media were determined at 37C
after incubation in a CO, incubator at 37C for 3 h.
The pH values of the culture media after incubation
with cells were determined at 37°C immediately after
collection. In addition, the control was set at pH 7.5,
because this was the value of the non-adjusted

medium.

Preparation of Concentrated Conditioned Media

HSF were grown to confluence in a 35-mm culture
dish containing 2 ml of EMEM supplemented with
10% fetal bovine serum. The cell layers were then
rinsed three times with Ca?"/Mg?*-free phosphate-

buffered saline and incubated in serum-free EMEM at
different pH wvalues. The serum-free conditioned
media were harvested after incubation for 48 h and
centrifuged at 1,500 rpm for 5 min. The protein
present in the medium was precipitated with 80%
saturated ammonium sulfate and collected by
centrifugation at 15,000 rpm for 30 min. The protein
precipitate was dissolved in 25 ul of 20 mM Tris-HCI
(pH 75) containing 0.01% (v/v) Brij-35. This
concentrated conditioned medium was used for

Western blotting.

Western Blotting

Western blotting was done as described by Biswas
et al . Immunoreactive proteins were detected
according to the protocol supplied by the
manufacturer (AP Conjugate Substrate Kit, Bio-Rad,
Hercules, CA, USA).
Reverse Reaction
(RT-PCR)

Total RNA was prepared by the acid guanidinium-

Transcription-Polymerase ~ Chain

phenol-chloroform (AGPC) method 7). Complementary
DNA (cDNA) was produced from this RNA by a
reverse transcription reaction (37°C 60 min, and 93C
5 min) using an oligo (dT) 15 primer (Promega,
Madison, WI, USA). PCR-amplified DNA fragments
were generated with an i Cycler (Bio-Rad) in
accordance with the manufacturer’s instructions. The
degenerate oligonucleotide primers used as templates
corresponded to amino acid sequences conserved
among the MMPs (MMP-1, -2, -3 and TIMP-1, -2), as
illustrated diagrammatically in Table 18- 9’

RESULTS AND DISCUSSION

Effect of Culture Medium pH on Cell Growth
The effect of culture medium pH on growth of HSF
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10° X cells/dish

5.0 6.0

7.0 8.0 9.0

Initial pH of medium

Fig. 1. Effect of pH of culture medium on growth of human skin fibroblasts.
Human skin fibroblasts were grown to confluence in the standard
serum-containing medium, and the medium was replaced with serum-free
media at the indicated pH values. After incubation for 48 h, the numbers of
cells in the cultures were analyzed. The number of viable cells was counted
with a hemocytometer by trypan blue exclusion method.

Fig. 2. Effect of pH of culture medium on morphology of human skin fibroblasts. Human skin fibroblasts were incubated
in serum-free media at different pH values as described in Fig. 1. Phase-contrast micrographs were taken after incubation
for 48h in serum-free media at initial pH values of 5.0 (a), 6.5 (b), and 7.5 (c) (magnification X 100).

is shown in Fig. 1. The growth of HSF was maximal at
the control pH of 75 (13.6 X 10°), and gradually
declined as the pH was further decreased. Under acid
conditions, the number of living cells decreased and
the number of atrophic cells increased, indicating that
the cells were under extreme stress.

The morphology of the cells at four different pH
values is shown in Fig. 2. At pH 6.5, confluent cells
were piled up on the dish, exhibiting a thin
morphology, and 66.7% of the cells were viable. When
the pH was lowered to 5.0, the cells became much
thinner, and showed drastically decreased viability
(2.6%).

Western Blotting

MMP-1, 2, and 3 were identified by Western
blotting. The secretion of MMP-1 was maximal at pH
6.5. Although there was no change in the secretion of
MMP-2 in various pH values, the secretion of MMP-3

decreased under acid conditions (Fig. 3).

Detection of MMP and TIMP Gene Expression by RT-PCR

MMP-1 gene expression seemed to increase at pH
6.5, since expression of the GAPDH gene in the
control was slightly increased. There was no change
in expression of the MMP-2 gene, and expression of
the MMP-3 and TIMP-1 genes was decreased.
Expression of the TIMP-2 gene was not detected in
the acidic environment (Fig. 4).

These results indicate that acidic conditions induce

137
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pH6.0 65 7.0 1.5

MMP-1
(45k) ——
MMP-2

(62k)

MMP-3 —
(471

Fig. 3. Effects of pH on MMPs secreted in the medium
of cultured human skin fibroblasts. HSF were cultured
at pH 6.0, 6.5, 7.0 and 7.5 for 48 h. The conditioned media
were recovered and the protein in the media was
precipitated with ammonium sulfate (80% saturation).
The precipitates were applied on SDS-PAGE (10% gel)
and transblotted on nitrocellulose membrane. Western
blotting was performed with mouse monoclonal

antibodies against human MMPs.

GAFPDH

ol T TR .
- - . - ! TIMP-1 4

¥
pH65 f Y e
-

+

Fig. 4. Expression of mRNA for MMPs and TIMPs.
Total RNA was extracted from HSF. RNA was
reverse-transcribed with a common strand primer
(Table 1) and used for PCR analyses as described under
“Materials and Methods”. PCR products were
electrophoresed in 2.0% agarose gels and stained with
ethidium bromide. The arrows were the gene
expression of MMPs and TIMPs of HSF cultivated at

initial pH 6.5. The right side is the control.

the secretion of MMP-1, and suppress the secretion of
TIMP-1 and TIMP-2. Induction of MMP-1 and
suppression of TIMP-2 and TIMP-1 under acidic
conditions indicates that normal cells such as HSF

located around tumor cells may promote the invasion

or metastasis of tumor cells.
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Ultraviolet light absorption of melanin through ultraviolet

microscope analysis

Atsushi MURAMATSU" ', Jun KonDO*', Mihoko SuTto*'?
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Terumasa TAKAMATSU"*, Tatsusuke SATO*?
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Abstract : As melanin reduces the incidence of nonmelanoma skin cancer, the development of
the technological evaluation of the ultraviolet light absorptivity of melanin is demanded. Then,
we changed a halogen lamp of microscope to a xenon lamp and spectroscopically valued the
absorption of ultraviolet light by melanin. The melanoma with no staining paraffin section was
obtained a sharper image by using of a short wave length than a long wave length. The output
of the xenon light source was increasing, melanin in melanoma left a black image, however liver
tissue image without melanin was gradually disappeared. From these findings, the ultraviolet
microscope guarantees to acquire a clear image in the no dye specimen and the possibility of a
peculiar description of melanin was considered by the output adjustment of the light source. A
black hair was black by using the ultraviolet microscope, and a white hair was black too. This
black image of a white hair suggests the masking effect with a white hair on ultraviolet light.
Therefore, the development of the epi-illumination ultraviolet microscope will be able to exclude

the influence of the masking on the measurement system of ultraviolet light microscopy.

Key words : Ultraviolet microscope; Melanin; Melanoma; Ultraviolet light absorption
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The research report on the depression state of boys

in Aomori Juvenile Training School
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Abstract : There have been few research reports on the depression state of boys in juvenile
training schools using the depression scale. Therefore we conducted a survey on the matter so
that we could use it as a basis for future research.

Although many of the boys thought that they were in good health, a little under 70% of them
had symptoms of depression on admission, and about half of them were reported as suffering
moderate-to-severe depression.

The result shows that we need to confirm the boys’ own health assessment and the presence
of suicide feelings with special care during medical checkups at the time of admission.

Key words : CES-D; boys’ own health assessment; presence of suicide feelings
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