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Cancer stem cells and radiotherapy

YOICHIRO HOSOKAWA™ RYO SAGA™ KAZUKI HASEGAWA™
KENTARO OHUCHI?  KAZUHIKO OKUMURA™

(Received October 8, 2019 ; Accepted December 23, 2019)

Abstract: Malignant tumors consist of many cell types. Cancer stem cells comprise a small population of a tumor and are not
as tumorigenic as the other resident cell types. However, they have gained importance because they replenish the major cancer
cells while retaining their self-renewal and differentiation potentials. Understanding cancer stem cell behavior can alleviate the
challenges associated with cancer, such as tumor recurrence, metastasis, and acquired resistance to radiotherapy. Therefore,
research on cancer stem cells has become widespread. In this review, we discuss the history of cancer stem cell research,
origin and methods of identifying cancer stem cells, biological characteristics of cancer stem cells (such as signal
transduction), effects of radiation on cancer stem cells, and future strategies that could be used in radiation therapy.

Keywords: Cancer stem cells, Radiotherapy, Redioresistance, Metastasis, Epithelial mesenchymal transition
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70 \’ -

80

—a—LRERELT - 0REN —e—60ERMN —A—TORRMN —p—SUmEfRLIE

X2 FRBFAREG (ZEH) (N=152)

MoTohd, 40 ERELT & 60 iEfX, 70 mEfR, 80 mEftLL Lk,
F72 50 Al L 605 R, 70 m%fX, 80 RIRVEL L& DMICHEE
PR BNz (K1), ZHTIE 40 MR T & 50 5,
50 5 fR & 60 5 Ak & DWNTZEIT RN o 7203, 40 sfRULT &
60 7kft, 70 m%f%, 80 WXLl LEOMIZEREZNRD LN
7. 50 Al e 70 mEfX, 80 5 REL L, 60 s%fl& 70 mfRiT
bHBENMER TS (K2).

3. 1 BL-YDEBEICKSFRANTEHEA

Y EIEA T HE B HERE T D 18~64 kD EBh O HEYE
L L, BMETs LA EOSRE N & HiEB) %2 1 M IZ AMETs - Kf
PLEZENE LT\ 2B BB, CAURmOE & IR &
L 2RI, /gZaFRITLIT 48 (50 mARELT,
60 kf, 70 %fL, 80 mALL L) IZ24i), EhEFhat b
\EEN T 2 BRI /0 T Lz, S BEOBREHR I & o
YHEHEEX A E, FHEZhEN#E 4, K577, AL
HEHI50mARU TS LI 60mINTIiE, FAL oA
IRV CGEBFE OB BEAIEEBH LV IRWETH - 72
Wiz, 70 et L < I3 80 AL BT, EEhEEORE M
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B IEEBRE L B E 2R LT

Rk DER L EB O EDZ AR ZEEMICHE L
LA, HBIODRDH Y FD 60 mACLLT & 70 LI
ETRELLERD LI ICEbNZDOT, R %202k
& LT 2 ER S HS ﬁ%ﬁok ZORER, HEIZBNT
1,000 Hz, 2,000 Hz, 4,000 Hz CHEZRZHEERANR LI
(FNZFh F(1, 148)=4.07, F(1, 148)=5.35, F(1, 148)=4.45;
WL p<05). ZD oL, MR HERRER L
2,000 Hz & 4,000 Hz %X 31Z7R3. Zoofh, RAAEHANA
HTRWESES, EHEEZEL% < OFEHCR AR
R b, FHH 1,000 Hz, 2,000 Hz, 4,000 Hz {22\ T
B ERRZ 00 LT FE R, Wb 60 Ll T ClrdiEs)

x4 EHOAELFABPIRES GH) (N=152)

JEW B [ AL Hz)
AR EBAM n 1,000 2,000 4,000 8,000
50 A o 36.1 28.9 26.4 25.8

g EBEE18 g9y q16)  (144)  (187)

412 350 294 259
(143) (16.0) (18.6)  (19.0)

394 302 28.1 36.4
61 (74 (85  (17.4)

453 398 395 498
(13.6) (15.7) (184)  (22.7)

435 398 425 542
(6.7) (102) (13.0) (19.6)

430 384 391 509
G4)  (73) (94)  (18.1)

80 BRI 515 527 585 704
BB 13 157)  (168) (162) (12.8)

463 500 525 63.8
(12.4) (19.4) (21.7) (145)

BB O P E ST (AL dB] (R YE(R 72)

HEERE 17

60 X EEIRE 24

FEEERE 20

70 A EEEE 30

FEEERE 22

#5 HEHOAELERBEARES (EH) (N=152)

JE B HAL Hz)
R EBAME n 1,000 2,000 4,000 8,000
50 At 34.2 26.1 23.3 25.6

HERE 18

LI (10.7)  (89)  (73)  (12.8)

418 341 309 259
(115) (17.0) (20.0)  (21.5)

413 342 327 352
6.3)  (7.0)  (149) (16.1)

395 348 348 445
(9.3) (7.8) (116) (17.6)

403 397 422 563
(78)  (91) (135) (18.0)

43.0 41.4 395 51.8

FEEERE 17

60 At EEEE 24

FEEERE 20

70 A EEEE 30

DR 22 g5y (106) (152) (17.4)
80 Bt . 508 535 592 704
g EBEE13 937y (165)  (112)  (12.0)

45.0 47.5 49.4 58.8

I 8 (11.2)  (17.1)  (19.8) (17.5)

5 JE e D IE S [HAL dB] (REHEAR 75)

(©2019 Health sciences Research.

AR 2 T COREIRAI X 5 slind O T B R OMEs —
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QBT TOERIME OBELT TR
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201 mmme B0 EmE
g g
B = o,
Eaw lk* En N
so | FEEBENEE 50 FEEBRE

X3 HEB)OA ML FRGTEEES CHHE)

FEDFH NIEBFE L W BN BELSFREICK) -7 (B2
FU F(1,148)=4.48, p<.05; F(1,148)=6.90, p<.01; F(1,148)=4.45,
p<.05). —J7 70 WAL ETIIAEEZTRD N2 o7
(Wb F(1,148)<2.0).
4. BEOBREOEEICKHERFNTEHIED

BMZZIK EDHERIZOWVWTET 7 — 2T [EL<H
5] Wpxbsd) LEZLZEZBREE, (720 2EAR
BEE L 2BEIC . B2 FRIT LT 48E (50 2L
T, 60 iR, 70 KM%, 80 mEfRLLLE) 24, FhENE
ELICHEOHROFIT 2T TON L. &EED
AW L OVEYEN 2 A E, FEZnEh#E 6, KT
Y. AERMICERESEA ALY BEEABMESE <,
S HIZERD B D T EICEER ER LT BIREED fERR
It

FREBROFED 2 BRSBOWTORME, HFEHFLD
ETOEEHICBWTEROFEOFEREDRPROH
7o (4% FAE(E M EE 1,141): 4 F 8,000 Hz, 13.90; 45 H 4,000
Hz, 17.13; 4 ¥ 2,000 Hz, 18.03; 4 H 1,000 Hz, 19.88; &£ H
8,000 Hz, 21.30; 7= H 4,000 Hz, 30.69; 7& X 2,000 Hz, 25.61;
72 H 1,000 Hz, 18.97; W1 b p<.0l). FE L AROH

#*6 HREOAMLERBTELRES) (FF) (N=151)
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BRSO HRA®E n 1,000 2,000 4,000 8,000

BOMI L 9 416 353 311 297
P (117)  (13.7) (154)  (18.0)

327 260 203 17.0
(13.0) (123) (9.9)  (9.5)
428 363 342 463
(12.6) (140) (165) (21.4)
404 307 314 346
(7.7)  (86) (10.8) (17.7)
441 404 432 55.9
6.1) (95  (11.2) (17.6)

400 350 332 414
(.2)  (6.0) (10.1)  (19.7)

BOMM . pne 1 D544 566 6L3 709
gk B (127)  (177)  (178) (12.4)

340 360 400 580
(.8)  (37) (105 (13.6)

EHER 15

60 X AR 30

HER 14

0 AR 41

HRER 11

H JE W D IE S [HAL dB] (REHEIR )
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KT HREOHMELENBIEERET) (E£F) (N=151)

T B 2]
Gt B3EAE n 1000 2,000 4000 8,000
50 FEfC L . 411 337 332 308
g TEEE19 1) (138)  (162)  (17.4)
wep 15 340 260 193 170

(10.7)  (13.3)  (105)  (12.2)

417 358 360  42.3
(82  (78) (142) (186)

379 314 286 332
65)  (55)  (10.1)  (12.6)

424 418 438 573
(83)  (9.7) (140) (17.1)

37.7 35.0 30.9 43.6

60 X ARRE 30

AR 14

70 BREE 41

S T
MENRE 11 65y (83)  (106) (16.4)
80 Bt . . 525 569 613 713
pp HEEE16 0% (153)  (122)  (113)
wewp 5 360 3O 370 490

(200 (51) (112) (146)
AU ECO> V) LA dB) (P 2l 22)

L OAHEAEMIL, 5 H 1,000 Hz (F(3,143)=3.03, p<.05) &
25 2,000 Hz (F(3,143)=3.06, p<.05) TR®H LN, HEXR
S EFRBEZOR SNV EAEEMRE L., &0
ETOREEIZOWT, FFERICBIT 5 B OF B Hii
ERRE N LT, BROAEONRIL 60 rfl TIrish &k
WTERD»STZN, 70 R TITHALATF L 1T 4,000 Hz &
8,000 Hz THE CTH -7z, F7= 50T & 80 miftll |k
TIHAROFEDOGENKE L, 80 mftLl o4 B 8,000
Hz ZBR< 2 TOREH THEE CTho7z. DFE D, 80 mfl
YL BT, AFICEBVT 1,000 Hz 75 4,000 Hz £ TiEH 5
NIZHREOAERZHEN 8,000 Hz TIIEE Lz,

V. %

1. ERFOFHTEHREE

ERB DL S B CIE, F0E < 72 5120 h
RIS ES- L, BEAETARD 57z, 4,000Hz 725 8,000
Hz 1220 CORE ERIZOWTHHT L= FE R, 40 mEflL
T & 50 mAOMEECERZNEED SR 720, 60
AL EOFENTIIMIEOZE 'SR Lz, ARFFEE,
SATHRIE CTHERE ST D RBUSEEEZRAE & 13822 0 8
BRI, RERITINECE D BEE T 8 L0 60 AR\
POBHE L R DR EmEROBRE LA 22 o TH D,
FATHRE T HHDOTh o7,

BRI, BEEOVARLO—~ATOENRETH
D, BEMTOTHEZZ T CHEELF LTV A AEELT
ETERO. JITFE T, &S 27, IWARD 2 L
REORWHZ GO THAREZERL T\ 5. FFICK
F ik 500 Hz ORE BB, BREME O BZZIT TR L

(©2019 Health sciences Research.

NSNS D, BAMKROFEFEEIBB L RO LN
TS, AIFFRICZHEVT B EREE 500 Hz LT A4 BR < 1,000
~8,000 Hz TH OB L, RROIAS AR LT )
BICHEELL TRY, BHR T/ ThHo LT 5.

2. 1A% YOEBE L FERBIFHEEH L DOREE

FERBIERIES) Z BB OF TS 5 &, 2KHIC 60
LA CIGE N A 23 I E B L 0 W) B AME D o 72 23,
70 WAL ETIE, Z o BRSWEE L, JEENRED )7 AN FEEE
BRI A~ CHE ) BRI 23 B MBI SRR C & 7o e DFE R,
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— 5 70 AL, LoE g T, £ OEIFBEICITES 20
> 7.

ZOREROMERIL 2 SDOBENOLREETH S, 1 Didxt
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TlX, EEENSS VI EHEREDO Y A7 MMERT 5 & S
DD, WTIs T0RMOEFE LG L LTEDOEE
FELTWA. ARBFEIZIB VT S 60 ki E TOXRE CTIiiE
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XRTDHRERTHoTEE 2D, 10 EExtge e L-H
I DARMOWE & LT, ENEFERIE L ¥ —03 5
i U7z, 40~79 5%I2d 1T 2B 2 &Rk, FFE Tk
ENDHIRIEEN R & HIEE OBBROMIAH 5 2. Zhix
REREB RSN 58, HEREY A7 BmEd v
IFERTH Y, R LW E OBRIR I, w5
W70 mARLLEEZELZ ENBAELEONE LR,

2 DO HIIARMFZE THWE 1 %72 0 oS E o LI
BRT 5. R EE D IEEIEE R E O 7= DI O 5t %
AL RN LT- 84 30 T, 65 MUl LomEmimE s,
), FERLLEGOHERITERENLTED L, RAESH
TAET ATV RE—LDORIEY AT EED D E VI FER
Thotz. ZOMREEZZT, 65l L CidEERE b
STHARIEEZ 1% 7-0 10 METs » BiLLEATH 2 L & ¥
T"LTWD. Lo T, AL CHEBIOSHTIZHW 2 E%E 11
WL7=0 3METs UL EOJRE OiEE 4 4 METs « BFLI L) &
WOl 18~64 M xS L CHEREIN b0 TH Y, 70
AL E OB ITId L VROV EREER R E LN T 200
ZFELWVWEEDRS.

WPFNIZL TS, EEIC L > G2 & S AEE %
FAER L RITEE R T 5 2 & T @EEEIREE &2 E 9 5 ARErE A
HY, KfFECTT—~ & LEFEIIC OV T [EEED TRENE
DIRIB STz,

. HEOBRODERLEERFHEH & DOBEE
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M Ei, Uchida & L&A L TW5.
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LEORMABBRT S EEZS. AR OTIEHHIL 20~
20,000 Hz TH 53, &E6% 13 250~4,000 Hz FRIEIC & £ h
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DIEENCHE N A Y C ) SEIEE E o E RS 2 L,
FloEEEOHIEO B RICE T OREA LT L L
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[Original article]

Relationship between hearing ability and physical activity or
hearing loss awareness
(A consideration of the prevention of age-related hearing loss based
on auditory-tests data in two cities in Aomori Prefecture)

MIKA SUTOU™ KYOUICHI HIRAOKA™
SATORU NARITA™ FUDEKO OSANAI™

(Received August 13, 2019 ; Accepted March 3, 2017)

Abstract: The first purpose of this study is to examine the relationship between hearing loss and physical activity, and the
second purpose is to gain an understanding of the characteristics of self-perceived auditory problems in elderly people. 152
people filled out a questionair and participated in pure-tone auditory tests at health fairs held in Hirosaki and Hachinohe cities.

As people age, their audiometric thresholds rise at the high pure tone, which is an indicator of age-related hearing loss. This
has been shown in many earlier studies. The statistical results showed that the older people were difficult to perceive their own
hearing loss. And the subjects 80 years and older didn’t perceive their own hearing loss, especially at 8kHz. As for the subjects
who were 60 years and younger those who engage in physical activities showed significantly better hearing than those who do
not, at 1k-4kHz of right ear. This result support previous studies of overseas suggesting the effect of physical activity to
maintain  their hearing loss.

Keywords: elderly people, hearing loss, physical activity, hearing loss awareness, prevention
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v FOBEANIZED A —F A= aAfepniED L, AN&W
PR A RE HIE L TE 72208, Al OS5 LY ek
— A= a NP RETH > T2 FICHONTH BEYLED
EREPYF SN TODRWIZH D 2, BERRESBFICBT
ZHBELOR L U T4 LT BB S E < H 8 g 5w
(CBCOEEDH Y, 1ZIF 100% D F I H Bk & K EE B O B
kA ER LTS 30, CBC MEEITESENTRNICES
MmERBEE AN 7 &0 & U CEMEM O e S h, BE
EFONHELST R X 2 EEHM AR S iz, JeiaLik
RiE7a—%A4 FA MY —HifZ®HALTEY, LEOM
WTMmERD 72~ & AMERSFEHO [FIRFZIE H MR D3 vl hE &
2o TN D, AIEOHSITMER SR EHE N ELS, B
EAROERNARE 2 L, 2 < OMIBEE ST D720k
BHICEND R EORERHTEND 10, Lnl, 7n
— A b A U — UL E R MR AN i R 3 5
5N5 OO, (LFEREIC X 2 MmEREREDZE L5 55l
WHET LBRERIBICBOW TR R AX Y v ¥ 7T 218
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A= iR, NEATEOEMENS D Z ENHEESNT
BV, ZOXS RIERITIIEARBLEIC L 2 HRES LI L
72 REBERRIE EHRER LM R2EmCHD B, —
77, b b OBEMEELEIC LD BRSBEOMNEEAM E LT
HINTZDN, NEZ—UREBAFRERE L L2 HBEIERES
Bl cdo 5 1219, ARIEORHEIE, MM 2 DR A Bk
PR NTG A= RCHADSWTHEET D 2 & CIEMRRA D A
REE D L, E95MIa & O EAREMIIZ oW T
ITE=F—COHBHRNTELI LR EDFERH D,
—HTRRE LTI EEENELS, SRk s 720w
TORESIINTHZ EREToND, LEDZ b,
B B B BRI B E R LV s E RO R T
LZENEBELRY, WEOAY v NEEFEo 2 MIRE
REBIZHIR AR D 5T D, A TBERESFFICE N
TH HELEMIBRE M TN TELLDOD, RENRH
BT CId/e<, S ETHHMWBEEICE EEST
BV, NHOEZBERIEEZXBRTERNWI ER—HRTHEH-
7": 14)O

WA, A0 BEBRENE & OB S 8 72 oS AT RE e B i &
L C AT JnfE(Artificial Intelligence, A)AS2U0EICFERE L T
%o Al LIXFFEOIMONGR, MR & OMmiiTE %
Ao Ta v Ba—Z—fThE o8 chy,
REIETE ST HAIT b B < W STV D B, B
HE Al LDEWE, BETE TR — 2 I THEAIERR
RE =2, NEORE LEBERNLZEET LT D
8, BWIIANT —2 & LTHFET— 252200y, 22
DO EZHT D, FENCABNERT HILEND D
& T, ARERERE S LW—FT, RAOFEHRE
RHTRIGR & TERVWEWVWIBRBERH 7219, —J7, FTHEH
SNz Al HIRD 1 > Th 5B E 1L, AH Okt
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B AR L2 —F VXY N =T L BHICTHZ &
T, AUEa—¥—HOLRT —XITEENDBIEN 2R
LDz, X0 EMTHRNHEZ2ERSEIHMTH
% 20 PERE S TR Y O TR 2 B 31
HTDZ L 2H#ME LTS, FRNCARNTEHT DLE
WIRN—TF, MK G > T-BFHROEAEEZLE b
ST 2 Z e DIERARHERZUHE L X200 En
IMEN D o7z B2 T, N— R TRV T T
HifoREIC LY Al HIFOFAFECH LTI L—27 R
N—IZE o2 e h, AMNFIARFREL I2oTz 2022,
Al 2 X DRERE T, Al BREMIRZ o0 LESE2E
FRTH LD, ZLOHMBEBRT -4 EFEFIEDZ
& CRIRIEIC & BT BB T REMAT A FTRE & 72 D,
T, RAEMESHE LB b XS ATRER P E 21795 2
LTHRIGETE D LIk L HIfFCE 5B DD, CBC itk
IZB W TR ZE B X 2T EIR I W T oRE T 7
W, F ZCARMFR TIIERE BB X 5 IR RE T O
FAPE & ATREMEIC W T IR 21T - 1=,

I. ARAVREFE

1. ®&

fEF R (40 £) & 0 #57- EDTA-2Na MRS ik & A,
MREORERBHREREZERL, X 1 IZxTFIEICT
May-Grinwald- Giemsa (MG) 4+ % 1T > 7= 29, MG YLl A
Xk 100 fEIMIR L o R & IV CHRMEEEIZE L, BEMEE D
A Z (Axiocam ERc5s, Carl Zeiss #1)(2 C b (#4527~ 3
1E% A M BRI 245 L, 1335 MO IE 4 A MERE{4 T — &
R—=2EER LT,

2. FEAEGRT—2ty FEHRTMAEGRT—2 Y
~DIERL

i U7 M EREGE F AR & 0 BRI A Bk (Band),
4y Hii % 4 1 EK (Segment),  %F 1% EK (Eosinophil), % ¥ 3 Bk
(Basophil), H.¥k(Mono), U >/ ER(Lymph)ic 6 433E L 7,
H M EREG O F] & X 2 \Z7RT, 4FHERIT Band & Segment
& OERFEEIL B A RE IR PSR ELNERES XY
FRVE ST A R ERCR MR o T o JE AL UE 292 > 7=, Band
ITER 12~15 um, BEOERLERBOLEN 3:1 LIE,
DA D B/ MEER 5T AR RIEER 53 D 13 BA E TRV HliAY -
RERFOZ L Lz, —J7, Segment |3y HE L7REORM
IR TORP DD, O F/IMEE B+ Me Lic
BT RTRL S ST L 7= & 7+ T Segment & HIE L 7=,
BT — X%y FOERIEK 3 IR TRIEIC T 72,
KM EEOEG 1L 750X 750pxels Th U I oSBT,
ERLEEG T — 2% v NA &y b)EIEY LG
—4%y hB Y MO 2 BEOERT — 5% v N EERK
T 5720, Aty hCIE A MERMIRE O & 3= <
ARILERRL ML/ 72 & AR OB iR A HE L2, B

(©2019 Health sciences Research.

Ty MZRBWTIE, BsIafER 27T 72 OARLE X Th

FIig ERR B
EE. & May-Griinwald & & 10%
N2
May-Griinwald[Ri&E | > BEfEE
o) w 3%
DNEERER

N2

Kk 15~30%
N2

3®E FLYFPR 25%%
N2

Kk 15~30%
N

Eo1% REMIZ TR

X1  1/150mol/LY) > EE#RTER(pH6.4)
%2 ) UEBBERImICE AYRKLI~1LSEDEIES THM

K1 MG ZtaFE

o T, &5 E I Augmentation AU % it L,
Band500 £, Segment 500 4%, Eosinophil 462 ¥z, Basophil 520
#, Mono 500 £, Lymph 500 ¥t D45 2982 #cod 7 — 4% &
v AR LIZ(EK L), BONTEBRO 5 BT & HZhhi
L7= 8 Bl #MiHEBRT —& &y b L, 2 El&HeimiTm
AWigs—2+% > b Lz,

3. BREFEL (Deep Learning) [T & HEHE R
3.1 BREREE VA TLDOER

RIEE T 4 77 VIZid Nnabla (SONY #1) %, BHRERBE
21X Anaconda3.0, Python3.5 ZffiH L7z, F7=fFHrH ~—
K7 = 7121 CPU (T Intel(R) Core(TM) i7-8700 3.2GHz,
GPU (Z NVIDIA GeForce GTX 1070 8GB, OS (Z Microsoft
Windows 10 professional % f# ] L 7=,

3.2 pMERMEFEE 1 BELLEIC K % 2 3 EBH

6 03E L 7= AR CONMERE 2RI 5729, 1
REM LRI L 2 Aa 2 BT 24T - 72,

Aty OB GT — & LR MmAE ST — % &
v, %7 —(3RGB), 280X280 pixel Z4f L7, AHERIZ
LK AR T 2@ COBRIAL=a—TF Ry NT—7F
(CNN)IZ L o CHfiFE A& » M &AW iRE 8 %
TV, B350 7= CNN BF/UISH L, HeEFmsEmH g s —
2y MITHEREEE K ORI B & FHI - 5741 L 7=,
3.3 pmEkHMARIEE 1 Bt N HLLRIC & % 2 D EMRNT

6 430 L= S MIBERNIC SO W TEE D 1 B L 2 oftfil
TG B TONERE ZFHET 5729, 1 Bt N BEEIRIC &
LA 2 FEENT E2 AT o7, Ay SO AEG T —#
EHETR AT AR T — % X0, &7 —(3RGB), 280X 280
pixel Z AR L7z, ABEGIZ L, K 412779 28 To CNN
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(Z Ko THANAEME G v b2 AW AE 21TV,

C
F

A B

&
w

2 EBT—ZEy e UTHEM LA
Rz 7~ 9 B I ER G D 451
A: FRIREZAF T ER(Band) B 4y EikL4f o ER (Segment)
C: #fF;Ek(Eosinophil) D: 4f# HEK (Basophil)
E: HLEK(Mono) F: U > 7XER(Lymph)

o3

o

[RIE& gy HL
750
——
Lo 750 . 41
Augm entation LI HRWE
90° 180°

$t a
8 8

270° RER
3 HhT - HERR AT 7 — 2 & > S OAER Ik

44

Component EHEEE
i Input Dataset:x 3, 280, 280
Convolution KanelShape:5, 5 16, 276, 276
MaxPooling Shape:10, 10 16, 27, 27
Tanh 16, 27, 27
Convolution_2 KanelShape:5, 5 8,6 23,23
R MaxPooling_2 Shape:2, 2 811,11
Tanh_2 811,11
Affine 10
Tanh_3 10
Affine_2 1
bl Sigmoid 1
BinaryCrossEntropy Dataset:y 1

M4 2 5% CNN #hi

(©2019 Health sciences Research.

Layer Name Output Size ResNet-18
convl 112 X112 X64 7 X 7,64,stride2
3 X 3 max pool, stride2
conv2_x 56 X 56 X 64 [3X3,64j| 2
3X3,64
3x3, 128}
X 28 X x2
conv3_x  28X28X128 [3 x 3,128
X
convd x 14X14X256 [3 3, 256j| x2
3 X 3,256
3%3 51ﬂ
X7 % L ' X2
conv5_x 7 X7 %512 3x3,51
averagepool 1X1x512 7 % 7 average pool
fully 6 512 X 6 fully connections
connected
softmax 6

5 6 %7%EMH CNN i (ResNet18 % %)

| T—%tv bt OEm |

BERLEEFHER
HEMA 3,480,480
Ml 3,320,320
ZEnA: FFMA=8:2
v
| ResNet-18DEE |
N
| PreTraining |
OB ILFE FEDRE
@F E R EH DR
NG
| FineTuning |
ARRDIEHEABER
NG
| 6 5 FBET{ |

6 HIMER 6 234 CNN OFF A FIE

#£1 AMEREGOWNKRE T —Z & v b OFEM

[RE{&# Augm entation JLIEH
(#0) (#0)
Neutrophil(Band) 250 500
Neutrophil(Segment) 250 500
Eosinophil 23 462
Basophil 104 520
Mono 250 500
Lymph 250 500
a5 1335 2982

19
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7 257 CNN T & 25738 it (1 B vs 1 #¥)
A: Band ##-Lymph #£fH B: Band #£-Segment #H

#2 1HEEICB T oM

Neutrophil

(Segment) Eosinophil Basophil  Lymph Mono

Neutrophil 919 0.990 1.000 1.000 1.000
(Band)

Neutrophil 1.000 1.000 1.000 1.000

(Segment)

Eosinophil 1.000 1.000 1.000
Basophil 1.000  1.000
Lymph 0.990

ZOHRFMAE BT — % & > MM CTHOREREE & ORI B2
ZFHA - B L 72,
3.4 REEEIC & 5 MERME 6 55 EfEH
FHILERGH G 6 S BRE L 2 R AT 9~ 2 7200, Lo JRfiAT 217
o7z, Aty NOEEAEG T — & LRI ARG T —
2 Y0 HfiAE ST — %%y k& LTHZ—(3RGB), 480
X 480 pixel Z/4Emk Uiz, Fi=HimarMAE G Ty XD,
715 —(3RGB), 320X320 pixel 4R L7z,
HRAAHF A HGTHE SR >~ hEHAWT, —#%ELE
ResNet-18(1X] 5)2)(Z & % 18 B T? CNN HfE28E 247\,
OB b7 E FEOME &L @FEEHEMDORET21T > 72,
Bl b E FE L E R ORI, T SR A

(©2019 Health sciences Research.

8 2 /0%H CNN (T L A5 dhfr(L B vs N FE)
A: Segment Ff-Z O fth iR B: Basophil F-% o> LA #]

# 3 1RE-NBERICR D05k

X

1 78 NEFEl A&Et Accuracy
(#) () (%)

Eosino 475 502 977 1.000

Lymph 485 500 985  1.000

Mono 555 486 1041 1.000

Neutrophil /o0 499 979  0.977
(Segment)
Neutrophil

(Band) 495 498 993 0.968

Basophil 520 493 1013 0.826

ARG T — 2 2 o MO TR R OMR LB % #
- b U7z,
3.5 JEEFRAEERIC & 5 MmMBRAMK 6 2 EBAT
341TBWTHE B CNN EF /LGS N EEH I IT D
M ER S RS GG FTRE D & MRET 3 5 780, FEF LB m
A% <c®H5BE >y b AV 72 ResNet-18 (2 L % 18 /& CNN
DOF A T-o72, M6 Ic7u—F v — F25RT, 34128
W B VT B S & B & E 7 Pre-training 538 ¥ A
CNN EF/MZH L, BIFE & LT B &y MES R
A ®E ST — ¥ &~ MMZ X 5 Fine-tuning 217 >7=, £ D
%, HERmATAMA S 2 > b & O COBERS B & ORCRE 3L
ZEHIL, REEE AR L7,
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0.8
0.8
0.7
0.6
0.5
0.4
0.3
0.2

o

10 20 30 40 50 100 200 300 400 500 1000
Epoci
+«dl+s Accuracy ke Cost

9 WRILPRRE HBIMEIGIC KX D HIMmER 6 43 FER R
) %38 ih#t:100epoch 12 % % T TRAINING ERROR
%, VALIDATION ERROR ifftiZ k& < Z£HL,
100epoch BABEIZ B W CBHE RO b TV 5

T) FE BT L 2 EREME & HEROZE

* 4 FEEEACSIERA SR

Optimizer Accuracy
AdaBound 0.956
Adamax 0.953
Adam 0.941
AMSGRAD 0.930
Momentum 0.923
Nesterov 0.901
Adadelta 0.898
Adagrad 0.863
SGD 0.854
RMAprop 0.836

m. #8

1. BmEkEREE 1 ﬁFéltl:ﬁs‘zl:J:é 2 ﬁ%ﬁﬁﬂ#ﬁ

7 1T CNN [Z X 258l 2 7, FE L No.3
(Band f##-Segment Ei)%f&%< T ARTOMAEDLEIZENT,
Cost F%cih#, TRAINING ERROR Hfi#t, VALIDATION
ERROR #9471t 10~30Epoch TN L7z, —J7,
No.3(Band #£-Segment #£)i%, Cost BH%kilifR, TRAINING

(©2019 Health sciences Research.

o W0 e M0 M

P10 FEFFFALEEEIEIC K 5 IBINEE T o E dhik

5 SRR X D HERm AT AR R

Neutrophil  Neutrophil

hil inophil h ™
Basophil Eosinophil Lympl ono (Band) (Segment)

Basophil 21 0 0 0 0 0
Eosinophil 0 45 0 0 0 0
Lymph 0 0 55 0 0 0
Maono 0 0 0 49 0 0
Neutrophil
(Band) 0 0 0 0 45 0
Neutrophil
(Segment] 0 0 0 0 1 51

ERROR Hifi3/E T L 7= % D d, VALIDATION ERROR (315
THFREE L7, BHEA D Accuracy & # 2 125777, Band
i & Segment BEM O3 BERE 1L 91% DIEE AR LTz, €D
fth O HMAEEERT Tl 99 LA L OREEE R LT,

2. BMERMRAEE 1 BN N BELEEIC & B 2 SRR

LT LRI E ZEHH%%% 8 Iz, £HMAEED
Accuracy & # 31277, 75 #hi#R 13 Eosinophil, Lymph, Mono
3 1 BER & 72 B #A 2B E TiT Cost BA%k AR, TRAINING
ERROR i #%, VALIDATION ERROR itz v+h &
10~30Epoch TR L 7=, —7F7, Segment, Band i Cost B4
iR, TRAINING ERROR #hi#iZ 10~30Epoch TR L 7=
7%, VALIDATION ERROR IR 3 7 L 7=, Basophil
TIT Cost B%cHh#R, TRAINING ERROR Hh##, VALIDATION
ERROR Hif#tiZ 3"+ ¥ 100Epoch TR L7227 » 7=,
Basophil Z B < 3~ X TOMIHEIL 97% L EOREEZ R LTz
75, Basophil TiZ 82.6%DksEA R LT,

3. REFEIZX 5 MmMEHIRE 6 2SR
3.1 R EEHD LB

RS O EE R 4177, b Accuracy 23
%7k L7z DX AdaBound £ (0.956) CThH~-7-, —F T,
Accuracy MMEAE % 7~ L7= D% RMAprop 4(0.836) THh - 7=,
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3.2 FEEBEHOLE

9 2 R 7e & ONTF B B E ST L B Accuracy
fii & Cost fE D> EAL % 7~ ¥, Epoch D BENNIZHEV Y Accuracy
1% 5 L 300Epoch Tl 0.99 123 L7-, Cost {HITRE
I\Z{X T L 1000Epoch T AKAE 0.051 12K T L 7=,

4. IFERNEERIC & 5 EMEKME 6 D ERHT

X 10 (CFER SHALELE S A F O 2B NSRRI L D S h
WA &5 ICHERRRHGRS R A2 R, BN X DR
#1% 20epoch T TRAINING ERROR Hi#iZ i L, 50epoch
C VALIDATION ERROR Hif > K & 22 8B TN A L 7=, #E
Tt O % B Accuracy 1 0.996, Cost fE1X 0.109 TH - 7=,

V. ER

ARFE CHRE F BB L B MR Re T O A FME & aTHE
PEICOWCRBEMIRET 21T o 7245 R, AImERARL 1 8% 1
RED 2 ASJEMGERE 57> 51%, Band #£-Segment B T4y
HE R T _NTOMAEDE TRIFASEBERENE LN,
Band #£-Segment BERIIZ VT Accuracy MMEEZ R LT-
FRELT, TG 2B ELLbHPERTHY, HESE
FICIIEEDO S CNOETIZ L > TORZER R I TN D
TEBHEEINT, 02 & IXERE RO S —
FE T LT D 72 OIS R i 2 IR 7= - 72 & HEH
TED, ZOZCIFERLICE DM E L HESEHLE D
HBICEBWTHRBROEEDRHED LN TNDL I ENBHX
FFans 2, A<, AEEh#HR 51T VALIDATION
ERROR DR L TWVRNT &2 DB A%EA L TH
5T LD, B AERIC OB LR mE AT
NhEINZZEb—~HThHAREEBEZLND, KD 2N X
L EBFEENEAETLIHRNE UCHEHEMAT — 2 ORER
ERREINTRY, BEEHOMEL, =T voEseT
— X BOFHIRERNLENL LD THY, FOT —
AEBKBFALELS ETHELTENLMETH D & S
NTND, Z0Z &Epar PRSI BN T R —FE D
HIFREIZ BN T E O ERESCRFTEROBEN S 3EE
RO DGEICB N TRERORENFKAET D2 L2 RET 5
HDThDH, £O=DF—MIRFED IV TIE, Fimy
AT — % # %425 Z &, drop out CEANLETT S
&, BV REEE e Stho B E FEE MR B
TLETRFEAEREL, HEREEAKOINERHD LD L
Exbnb,

F 72 1HE-N BRI O 2 MRS L Y, Basophil I3 flo>
HIMEE & 0 2 53 HHIZ 3BT Accuracy DMEAE 2w L7z, (Hk
D IR IR RE S BRI B\ TR I 8 1 B i Eh R
Accuracy NMEETH - 72 Z LIZE L L TWD, ZHUINRE)
RO {5 8 2 EAE DMIZ AR TR E < RO RO Z < —H
THDHI LMD, 77 AMOBEREMK L CHETE TV

(©2019 Health sciences Research.

ROl Z ENFEEHR L TWD, 7T AMOEREE
JELU-IRARRKICEE 5 2 LT, EEANEERKS T
HLERBUBENRREDL EBA NS, ZHILIMERICE
T2 D LB OMBO BRI L, RS 5D 5 HET
NN E L AL IZ & o> TEEREBFRMS T2 & BT
ERPoOTLEZDLNTED, ZOEKEHRO R L
LAEK & LT9 T o Basophil 25 NI/ S - &
HH=D,

UboZ &nvn LR LREE 1HERE N BEE O 2 53 JERAT
IXFE5T ISRV Accuracy 35 H L5 2 &6, Accuracy fE A
WD ONLIEICHIlZ 3T 2 2 & T, RS2 e LT
SEAREZAMEROMBIISHTE b0 EE I LD,

—77, BMLERGHIA 6 4538 Tld ResNet18 |2 & % 1 LB
FH D A M ERE 4 C O pre-training 17> 72 fE 58, Bif725038
i AR LTz, E72% 0% OIS SAFRO [ IERE&IC &
%iBMNEE L Finetuning 2k Y, A EROREICEAD L
TR NE/BEDE LN, 202 &b [FFETMmER
SEDOTODOHEMFEETLVE LTHEHTHS EHEESHh,
FUE A A ST B mERA IR BB ISV A AR &SN O &
Zz bz, Pre-training 7> 5 OBIIEE IO Tl Pulkit
Agrawal b B3 L HREICB W TEOFAMEEHA G E
SINTVDLEHDOD, HHWOEFEDE B E Y MZBWT
pre-training 11T E SN D DDy, HDHWVITASEIF & 3T
TR E OFARME R » N & V72 pre-training 2380 R0 7e
ONFARATH D, EFRRTIFIZIBDTIARD TR 2
REZRM R — BT HDMENRDH D Z L0 h, FREHRHE
RMFAEARZ F— Oy b LTEETEZENAEH
oD EEFH AL ORRERMEICORE 72 200 A ik
ONWTEHAEBRORMB S D LEZLND,

4 [A] ResNet18 #E 5 /L & L7= 6 43 HIC B W CIRE 8 1%
IR T BN E — v F o TR RS L EOSHT
FEZRLEZ B, 202 SIX AR CoMMLE
WZBWTHEAICIR X B RIZT TIEE B2 6N E K
B E OREENMRSE AR TH D Z LR RL
THEY, FEFEHEIERBESBICEBNWTH I NVAY ) —=
CIUEMME LTIERTE 2B 20605, TF, EFRO
FAl & R BFELZRITHT L TH I RE 0 AN L
INTNDEHOD, BROXTNTF = v 7 IO ERENES
FHOWMONKETHY, ANERONFAIEH &0 5 iz
BWTHER o7, AR RIT Al IZE > TAROH
RERIK LR NTF =y I BRAETHL I EERLTEDY,
RIpDERERILE LI RRIT 2B L= 7T =
v 71Tk k0 RAEMEDE WL RS RO ME R T
&5, ABFZECIXAMERD 6 NI A% & & T &
THoT&E, AFDBIE WTIE, CNN IZX Y H=2 a8
BT AT K K DB R BIE R & AR B I
DERB W 72 E MK T2 NTH Al 2o F M
PHIZBWTEWAIEER S Z 2lE LD, —FT
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Z ORIGAEIZB W IR ERI A G T — % "% — 2 DR
FERIRMIR B OFELINE 2, MIEELFEOT —
BEMEELIZFEEITH)RETHDH R EMRTREFED
ALTWS, TNOLOMEEMRRT 52 LT, HERZKN
REETE - T Fi EBNZ X T 2B R S I b b DB %
LD, Lo Z &b MiERESEICE O TIARTFE %
FERITIORBMFEEZITI LT, @FAOMRA
MERTZ T T 7e < Sl lae R o, £-ghio
AR S EO AEb 2 E~DISHANEFETE 5,

V. %55

VEIE 22 1 (Deep learning)iZ L 2 AR A5 M A I ER /3 FE Al £
TAXEREE R SN T, SRR GBI b xS
AR TH D Z &b EREEEORMECTEEER 2 CRIH &
N57 4= RICHETZY AT ABEOR R BT, ERL
BREFLTNT = v 7 VAT KN BT HHIEIZE N T
bR TE D,

SR AR R A ST B R e SF 2 SCOPE 72
5 TNT ISPS BHIFE (19K21737) DBk 2 5% 1 TR 0 £,
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Basic study of Artificial Intelligence model for peripheral blood
leukocyte classification with deep learning technique

MIKU ODA™ AMI SASAKI™ HIROYUKI NOZAKA™
MANABU NAKANO™  MIYUKI FUJIOKA™ HIDEKI TAKAMI™

(Received January 15, 2020; Accepted February 18, 2020)

Abstract: Deep learning is one of the Al technologies that make accurate and efficient decisions. Al is able to perform
multi-layered analysis with neural network and discover potential features. In this study, we examined a blood morphology
analysis Al model with the deep learning method. The Al model learned with teacher images of mature white blood cells that
show typical morphology, and parameter tuning for optimization was performed. The Al model obtained by transfer learning
calculated the classification prediction value with the evaluation image. And it compared with the human visual classification.
Two classifications between any one cell group showed an accuracy of 99.0% or more. Two classifications between the single
cell group and the mixed cell group showed an accuracy of 82.6 to 100%. After pre-training with background-processed
images, additional transfer learning and fine-tuning for six classifications was performed on non-background processed
teacher images. The learning model showed 99% accuracy, and a highly accurate Al model for leukocyte classification was
obtained. This model is useful as a leukocyte classification and screening technique. It is suggested that this technique
contributes to accurate detection of pathological conditions through additional learning of teacher images of immature cells
and abnormal cells.

Keywords: Artificial intelligence, Deep Learning, Hematological examination
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(1) #Em¢E AES
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TRBHAEAR 40 il & L=, MG B A1 I3 100 fFlE v
VR W TCHAMSEEIZR L, BEEE 7 A 7 (Axiocam ERc5s,
Carl Zeiss f1) % TR AR RS & 7~ 37 1R & 3 i BRHE A
% 2560x1920 pixel ORI TR, ARt 1335 O EH
B BRI 2 15 7=,
(2) HFELMAES

MG Yo 21T o 7ol N8 MK B RS A 57 #il & L7z,
MG ZLEAEAI 6 100 F5IHIR L 2 A % FH N C BRI 22
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3 WRdHEHEZRE v b

(Axiocam ERc5s, Carl Zeiss £t) % VT 2560x1920 pixel O fiF
B THRE LTz,

BN B L OHERRFTAG I 1k U 72 8 iR B AT &
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EbiZ, EAkEIToT,

2. REFESRATLOERK

WRIESE 7 4 7 Z U IZi% Nnabla (SONY 1) %, BHZSEREL
\Z1% Anaconda3.0, Python3.5 Z#fEfH L7, &7 H ~—
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73 AUy GTEA N SN RN =GR AN SR S 37N =358
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I FRERIT Band & Segment & OEERIENE L LC, Band 1ZE

26



feeR, /W, BB R B, B M, W A

£ 12~15um, EORERLFEROLEN JL U E, H oD
B/ NMEERSS N RIEER 5y D 13 PLETE WA - 72k 2 3
SDZ b L, —J7, Segment [F3HE L -REOMITER T
DIRMWB, BEOREE S B IME LT 56 138
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e LIEHEIC & 2 i3 121X CNN £7 1 & LT
Kaiming He & A3B%& L 7= ResNet-18 (2> T4y %EME H 5%
6 MBI LT L7z 9, deE#% D CNN SRR 4 12
L7z, BXZE ResNet-18 % V>, 7 5t7p L4 —
Ay b 2385 BUZDWT /T A —& & LU AGE A
(Optimizer)ix AdaBound ¥, %3 [1%%13 300 Epoch % &% & L
R E 21TV, AMERMESERICEAF T A&7
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Layer Name Output Size ResNet-18

convl 112x112x64 7x7,64, stride2

3% 3 max pool, stride2

conv2_x 56 X 56 X 64 3x3,64
3X%X3,64
3x%x3,128

X 28 x

conv3_x 28 x28x128 3x3,128

convd_x  14x14x256 33,256
3%x3,256
3%3,512

7x7%x512 '
convb_x 5 33,512
average pool 1x1x512 7 x 7T average pool
fully connected 6 512 X 6 fully connections
softmax 6

4 HiMERS T ResNet-18 €7 /L
Training & Validation TiJ Input Size |% 480X480 pixel & L,
Augmentation ALFRIZ KV 1 %#E4EIZ Contrast, Brightness,
Magnification, Angle #2558 L7-, #EaaakAlilc 3y CTiE Input
Size 1% 320 X 320 pixel & L, Augmentation ZLE 31T 725 7=,

(2) BEEHYEBRFETICEK S CNN EF7ILIER & HEMRETME
AR O 72 L L CNNE5 /L THh 5 WBC EF LA
& Pl (Pre-training) 7 L & LT, EHICERHY
HETAEGT — 2 v b 3284 LTSNV TRTA—F L L
“C Optimizer i% AdaBound 7%, %3 [E1%4/% 300 Epoch % &% &
LB MN#s 5 (Fine tuning) 217\ B LBk M A 4> B A I &
IAHT A7 ST I#{k CNN &5 L (WBC £ /L B) %15
2. D%, AWBCET /LB %MW THEAMERII L
THERRATM 21T\ A MERAIAE D 5 2338 & 6 /33 CTO Pl
EEHRALBE LT,
Q) HEAEGOERVLEOFEICL IS ERELR
WBC E7 /L A & WBC &7 /L B ® AL ER 53 B AS E
\Z 2T Wilcoxon DNERLFIAREIZ K 0 #EEHERIICKREE L
2o AEKMEP<B EHEEAY & LT,

. #R

1. BREG LEREEIC K 5 HEMETEM

5|2 CNN IZ & 2 ¥R %4 ~7, TRAINING ERROR
Hi#R & VALIDATION ERROR HHARICIZTREEIZZR O ST,
VALIDATION ERROR #f#%, COST BAt#ifgiz v 9" b i
B2 0.1 R E TR L7z, X 612 2 Bl oHEzmaEAmfRS 4
59, A-1 13 57 ilH Accuracy 23 b B 2 R L7 AEAR
ThHbV, A2 1T 57 flFRHIEEZRLIZERTH D,
Accuracy 13 5 70 %/6 438 Tt A-1 12380 T 0.985/0.949, A-2
{235V T 0.985/0.646 T ¥ 0.303 DIERED BNz, # 1
(A-1, A-2)I24 57 BEAROHEFRREMAL % 7~ 7, Accuracy I3
5 4346 0.990+0.011 (Mean+SD), 6 43%E T 0.822+0.062
(Mean*=SD)% =~ L 7=,
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FEICE
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it & VALIDATION ERROR Hi#tIZ i3 EEEIZFR D ST,
VALIDATION ERROR i, COST BI%hftizv bk
FEHIC 0.1 R E TR L7z, X 81

WO SRS O B 722\ E(p<.001) 23588 BTz,
2. BEHYEBETICK HHRITME

AR RS R A R,

(©2019 Health sciences Research.

W ANFEA 2 Bl o HE
B-1 i 57 fi¥ Accuracy 73 & il %
IRLTAEARTH Y, B-2 13 57 fil i IR Z R LIZFEART
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[Original Article]

Artificial intelligence analysis with convolutional neural network
for peripheral blood smear screening in leukocyte classification

AMI SASAKI™  MIKU ODA™  HIROYUKI NOZAKA™
MANABU NAKANO™  MIYUKI FUJIOKA™ HIDEKI TAKAMI™

(Received January 15, 2020; Accepted February 27, 2020)

Abstract: Medical Al is a next-generation medical technology that presents a diagnosis based on EBM regardless of the
experience of clinical laboratory technologists. The technology is characterized by learning large amounts of patient data
diagnosed by experts based on years of experience. In this study, we examined the clinical usefulness of screening technology
with Al for peripheral leukocyte classification. The subjects were 57 healthy person's peripheral blood smears performed MG
staining. The CNN model learned with teacher images of mature leukocyte cells that show typical morphology, and parameter
tuning for optimization was performed. We performed additional learning and fine-tuning on this CNN model with various
leukocyte images. The accuracy of 5 classifications showed 0.990 and 6 classifications showed 0.822 respectively in the
additional learning with background-less images. Contrast, the accuracy of 5 classifications showed 0.992 and 6 classifications
showed 0.879 respectively in the additional learning with images included background. It was cleared that the mature
leukocyte cell morphology screening with CNN was highly accurate and useful. However, it is necessary to examine the cutoff
value and the judgement pending condition for the boundary area cells in the clinical application.

Keywords: Artificial intelligence, Convolutional neural network, Hematological morphology test, Leukocyte classification
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Figure 1 Permanent inflows as a share of population. The
percentage of settled immigrants to the Swedish population is
1.4%, which is higher than Japan (0.07%) and other EU states.
This data was referenced by OECD?.
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Figure 2 The ratio of vacancies/job-offers from 2009 to 2018

at the training facility A in Japan
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[Report]

Changes in health science and medicine in Japan: Increase in
foreign workers and emerging possibilities

Satoru Monzen™  Yuki Morino™ Mitsuru Chiba™  Andrzej Wojcik™
(Received September 25, 2019 ; Accepted January 17, 2020)

Abstract: The Japanese government is considering inviting foreign workers to supplement low numbers of workers. To
predict the influence of the increase in foreign workers and immigration, we investigated the differences in the field of health
science and the medical systems in Sweden and Japan. We observed that immigrants were integrated into the Swedish
population and social environment. In addition, medical-related licenses of the native country can be converted to the Swedish
version after a screening process. However, Swedish language skills are essential to obtain these qualifications. We confirmed
that the ability to communicate in the native language is critical to employment. On the other hand, in order to obtain a
medicine-related qualification in Japan, foreigners must pass a national examination in Japanese. Therefore, in Sweden,
foreign workers as medical staff may be more active in medical facilities in comparison to the Japanese scenario. This
investigation suggests that the supplementation of the workforce requires a continuous and long-term investigation for workers
to merge with the characteristics of Japanese society.

Keywords: foreign workers, Sweden, language skills, health care worker
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REHR CHEEREZTRD b ole (K1), KT®RF
TIE LA L F 2 A AT R<ERL VWA R
F% 70.8%, Fik L CWRVETFN 292%TH Y, HEM
MICTHEREZXRD N2 (X 2).
(%) ns.
100.0
80.0
60.0
[a]
&
% 40.0
20.0 —
0.0
H#LTnd HEi# LT
=R o2
PARE n.s.: not significant
K1 h—= 71l GbE AR E#R (B H%TF n=24)
(%) ns.
80.0
60.0
g 40.0
ﬂ
20.0 —
0.0
kLT o ax APV

= UMRRE oA
RRE n.s.: not significant

X2 h—=TIlEbE R E, (L5 T n=24)

BEEABHBRL NS ERIZ LERTIL, Cokirrzt
EEHRL T PEMUEME, Sr&Fcix (oo
BER NE 1A T 208% TH 7228, 5 2 Wik

TIE 54.2% & A EAREMAFRD S, vy MR 1
37.5%7> 5 33.3%I2 A 72D 3 ER 0 BT (p<0.05) (XK 3).
TFEFSL (X R EEBIU OB 20.8%1 5 29.2%I
BMUENEERZTRRD DN -T2 (X 4).

BEOBBRIIE, W, B, YRTHLIYHMAE, 5
2HIRAE L DI AR LWV BRI o T,
HLIMAEL F2HRAELZ R L CHiRE [BARED ]
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%imgm%#ggw%tﬁw,Eﬁ%ﬁﬁﬁ&égim
97.9%7 5 93.8%IIHHL, Y BEEHENDEFIL 100.0%

M5 95.8%IZIHA L7zAy, FRAH T i’ﬁi‘fi%‘g (B3]
n7ph-oiz (145).
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EMHE oA

Mann-Whitney Test *:p<0.05

M3 ERLTOHEH (BFET n=24, BHEEEH D)
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skimgm o4 B
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Mann-Whitney Test n.s.: not significant
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EIRE o2

Mann-Whitney Test n.s.: not significant

5 RHFEOMIPURDL (n=48)

BLEIVEZT VAR RTRA—=N— =y b7 Y
THATIEOSE L LT, RERLEEIERLDIIEN
MEWHERITIE, TR X — | 25 LIIFAE TII 74.5%,
%2 WIFRA TIE 70.8% & MFR AWM TR b EmWER & 2o
Foo T2 B IR BEHE Ehith OHF 2 HIFRAE T 11.5%
%MLt(Im LorL, WENGRAEHNE CIIaE R~

IO NI T,
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op 03
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Mann-Whitney Test n.s.: not significant

X6 PmBEARFCERRL TWDHHEER
(n=48, EHERZH V)

(2) A&

BEARFEEN, 28 L WAL F 2 WAL b b 17 B
DLk 8 BRI | A% 42.6%, 41.7% L Kb o7 (K 7).
FHEHH CIIA R R ZTRO bR h o 7. 10 RICHEER
MEMRIE CTd 25 16 BRI L 8 e %45 1 MiF& T
78.7%, %52 WIfAA T I7.1% DB FNHETE T

(%) n.s.
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400 1
i 300
s
#l
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ol — W n
; * 2 & & X
¥ Wl %l ¥ %l N
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gé{%\ 3\ @%{o
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Mann-Whitney Test  n.s.: not significant

X 7 REARAFR] (n=48)

HEEZWE B2 EB3H D0 E 0 ) BRI, TBEG R
STW5A] F72 MEBERICE-STWE] OEE THINLT-
(X8). A4 =y MEBROAEEZONTY, ABEORKREE
AL (M9, M=y MEBRDEHDBEF TR LRV A
Ty FOEHEE LT, [BESOM EOOOREE] 2358 1
HIFRA ClL 62.5%, % 2 Wifi& Tk 60.0% Th o7z, ¥ A
Ty MNEZEEF A=y MEBROGEICE LT, FAABET
A BRATRD DN o7z,

(3) A

WIRRAEID L) 114208 TH Y, AREHNERIX
124 (57.1%) T, EEHREDZ TORWAEM/ITIAT
bote. ARRE CHLIHBARITIISA (14.3%), WRH
FRIX 54 (23.8%), FrfitEMARIL 14 (4.8%) Th-o7-.
W OFH & BMUZITA B ARHBILRD b s o7,
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8 X AT yMhE (n=48)
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Mann-Whitney Test n.s.: not significant

M9 ZAxy MEEROAME
(% 1 W74 n=5, % 2 HIFIE n=8)

2. {RFERLERA

(1) FEERREEET Ot

BFRFEOHE 1 HIFAERF L 2 HIFERO K TH R,
2N B R, HRE, BEHE, WRIEHEICAEEZREEM
N B (p<0.05). F7=, NEMEITAE 2B 230
bive (p<0.05).
TTERFOETIE, HE, KE, ¥ X7H8&E, A

&, BRI &, B s CHRRINARED bl (p<0.05).

F72, IEMETARZRBANED b (p<0.05) (3 2).

#* 2 JHERHEETF O

(2) RHEEET O L

BrBRFOH 1H]

ALy &5 2

FERFO I TH E,

oy HE, AR, BRHE CTHEREMSRO L

= (p<0.05).
ZH B (p<0.05) (& 3).
HTHol-l=,

#3

7o, RIEVIE, RIRNRTAHE 2D 2

HAFRFITHARHEN 1 4O

MEIThRhrol.

R EREBE T O R

(3) BT 0 Lk

BFEOH 1M

BriET (n=7)
WUEA A pf
& (em) 158.7+8.3 160.848.7
K (kg) 445+6.8 449462  ns.
B E (%) 94.446.4 91.6:6.1 ns.
2R (kg) 7.6+1.2 7.9¢11 %
IR TV (kg) 2.740.4 27:04 ns.
IRIEIT H (kg) 59+14 52+11
i i (kg) 36.445.4 374552  *
FrRAgH (k) 38.6+5.7 295+10.7  ns.
s i (kg) 210434 217434 x
AR (%) 13.1+1.8 11521 %

*: p<0.05, n.s.not significant , T £k VE ffi 55

HTHEBRBDDRBD N (F4b).

K4 BEHEETFOMER

TR &0 2 IFAE R O i T R D

HABRBEMNRD 57 (p<0.05), L& F 30w E O

BriEF (n=12) ZiEF (n=14)

WBUMBA A pfiE WUNPAE e pfir
& & (cm) 164.645.1 166.0£5.2 158.0+5.5 159.35.3
fkE (kg) 51.6+5.0 51.9+4.7 ns. 47.3+4.3 476242 *
B (%) 98.2£11.4 96.5£11.6 = 97.3£9.1 94.9+81  *
2 S U (kg) 89407 9.1x07 % 7.4+0.8 7507
TF TR (kg) 3.110.2 32402 ns. 2.740.4 27403 ns.
R (ko) 6.6£2.7 6223 ns. 9.8£3.4 96430 ns.
i (kg) 424431 431432 % 35.144.0 35833
FrAENGf (kg) 450433 457434 % 37.4#4.3 38.1#35
R (ko) 25.0+2.0 255821 = 20.2£2.5 207421 *
IR % (kg) 12.6+4.5 117438 ns. 20.8+6.6 19.9453 ns.

BTEF (n=3) ZTEF (n=4)

EUAAE  HMA  pl BUNWAE  H2MIHE  plE
HE (cm) 160.1+14.6 161.4+14.3  * 159.3+4.3 159.8+4.1 n.s.
R (kg) 42.3+6.6 419460 ns. 46.31.8 46.3+20 ns.
M (%) 87.7+13.6 84.3t150 ns. 92.8+11.8 9L6+11.1  *
&R (kg) 7.4£17 7.4+14 ns. 7.5+0.3 7.5:0.2  ns.
I x7vik (kg) 2.6+0.6 25+05 ns. 2.740.1 2710 ns.
RHEMI (ko) 5.142.4 47422 ns. 8.142.2 84+20 ns.
P (kg) 35.148.3 35.147.1  ns. 35.9+15 357+11 ns.
BRAE N (kg) 37.248.7 37.247.4  ns. 382416 37.9+12 ns.
B (ko) 20.15.2 202445 ns. 20.6+1.0 20.6+0.7 ns.
IR % (%) 12.9+7.6 117463 ns. 17.5+4.3 18.0+36 ns.

*: p<0.05, n.s.:notsignificant , V¥4 +4 ¥ fff 7

(4) BHLET O i

BFEF, LKFEFLLICELY

AR & 5 2 WA Ay

1 p<0.05, n.s.:not significant , V-3 fiE £1% Ut ffj 75

(©2019 Health sciences Research.

DB THERAZTRD b1 (£5).
K5 BEHEFORR
% Fi#F (n=2) % F3#F (n=5)
WUNEA WA piE WUNTEA  E2ERA pfE
gk (em) 164.5:5.5 166.4+4.0 ns. 156.8+2.1 158.0:2.2  ns.
HE (ko) 66.5+4.5 66.2¢5.2  n.s. 51.743.9 52138 ns.
B (%) 129.0£22.6 1225¢19.1  ns. 110.046.5 1083t5.2  ns.
sy (kg) 8.9+1.8 9.2¢14 ns. 7.3:0.5 7.3t0.6  ns.
Ix 7 (k) 3.2+0.6 3404 ns. 2701 27+02  ns.
IR R (kg) 21.6+13.2 195+11.8 ns. 14.8+1.8 14.8+13 ns.
i (kg) 42.318.2 43.9+62 ns. 34.6:2.3 35.1#2.7 ns.
BRAE M (kg) 45.048.7 46.8£6.6  ns. 36.9+2.5 37.3x29 ns.
HE AR (kg) 24.745.4 25.8+4.2  ns. 20.0+1.4 202417 ns.
AR % (kg) 31.8+17.7 288155 ns. 28.6+1.7 28.4+16 ns.

n.s.: not significant , 7 4] i £4% 1 { 7
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V. £%
1. BRXFEAE

BFIBIZBNT, PL—=2CAbE-BEE2EMRL
TNDMIZONWTIE, BH%RTF, L H&FL bICHAELM
THERAEIRD N o7, T FRFILE 1 AR
BTEBLTHWDEETR, 70%E &1 -7 dfEME T
BALR IR Ino oD TE et E2 N5, LrL, &%
EEHRLTOND LEE LR TCTHY N EEREERL
TWL BT RFITAREICHEM L.

HPITEB 72 & OROEIRIC X - THEE SN S, EH)

BRICHIN Z X BRI B RER L Aifa T 22 LT

R EZHERT A LN TE S, ¥ oI HF=r VX —]K
LLTOHE LD G, EEORDOESL  ICHBE RN
FDO—OTHDHLEVWZD., ZDH, XUV EEREE
ﬁbfwé%?wﬁmﬁ%miA%®E$®%W%%W’
BWWEL RITTZ ENHEIND. AR TIE, BTFO
ﬁ%ﬁﬁiﬁhbfmﬁwtw,%%i%@ﬁ%%%ﬁé
Z&T, RO ERICENS - TV D OO iR
PR TEHEDOTEHRNEEZD.

BEEICRIL, #E, B, YRV bLRAERET
BERAETIRD LN - T208, 90%LL ED@ETF,N A E
Bz LTz, #ils W o T, SigsmasiL
TW sl 85.2% T, JEATHFZE L el 5 & @ RE R
ThHoTo. RO GEE D L 5 ITHEE) LT 5 AT
LT WA 0 b il @ ME N & D RTRE T
DIRIB STz,

MRS TS W 0= OMEIRES 2014 | 12
LB & 100 8 BERRILL b, MBEZBEIREFMIIL 6 AR LA
b8 BRMAZYTHD E LTS, KT, H1
HAGRAY, o 2 WIgRA S, 17 W5RILL L 8 BRRART 1 23 b
B, BEVRTERSENThH . LovL, REUT
DOIERMFMOBET LRI TIL 83% b F/EL .
Munezawa © 1312 X 2 BEIRICBE 32 HE A E w5 & LR
WIHRRA C, BURMBICHEH B2 DA — L DT
HAT2HENZNEIZE, BIROMELZHLZ THDEEN

BWZ EPRITZEREL TV AETHAELHDZ LD,

SHITIERBERE DRETOILERHDH L EXD.

PR RME R A — PRk 20 FEE - 2K D &, HHEH
[ O HBLER (I IME A 2 7 L, H@e i~ 21 (B 23Kk) |
1 X IRE - AR A HEA T OFA 2OV TR
P E RS (PR 36 ) % 1.0% BT T, BEBO
EEFEENMEIC > TV DA, AifFETH, #4 =y b
ELEWETBRELESTWD | 72 MREICE - Tz
EbhE DL B0%MTHE & A HDTL. ZOREPNE
AL OB & ED LD IR L TL 2 DOMNIZ2OnT
ILEHIE - ERICRE - BT L TS RER S S.

(©2019 Health sciences Research.

O RFRICRDL & AR D ZAE

2. R#ERETAI

PR RE R A — PRk 29 EE - [C K ph AR T
DIF¥H R 159.4cm, EXIREIL 48.9kg, ZT- DO
F13 154.4cm, IR EIL 46.9kg TH B, ARFETIEE T
BTFEOHETFHN 164.0cm, FEIAEN 49.8kg, 1 ETF
O H FEFHIH 158.7cm, FEEREN 47.9kg & FRREH T
FAELY bEVFER L o7 SENEBEICATE L TW
RWEROPFEITRE TE R o727, SBITREY,
BEM OE) O F E TORKZD IERF b D TR
EThDHEBEZD.

% 1HITRA L 2 HIERAEOREMH O ik <X, IR
EECHEFEFLLHEFOELLLEE, Y008
B, AR, B, BRIBIFRICAEBREMNARO b,
JESS B VA B e D SRR BT (p<0.05) . - RS
FCIE, RELAREREMNBERD bz (p<0.05). &k
BETEFEFEFENEE, ¥ VHE, HNE, BKG
BCTHBERBIMNZED 57~ (p<0.05). Bk CcIxE+
BTOHETHEREMNBRD b, L RTFONMEIC
HERETNRD bz (p<0.05). FEHE TS & T,
LAFRFEHICHERETRD B2 o=, Edson 5 19
DOERAEERGIS, hTa s T AEkORMKE(LE
A L7 AT Ik, RIBIE & IRIB R A B
LTV /=, Harris 5 17 OFFZE CILEEN N AZ 3 % A LU
AL, SOICKREBEEEZMLEDESZ & CHRIEHENE
BT HEME LTS, T bOEITHIgIE, %k
HBEOEMPEATHDZ L ETRBLTND. AHFFETIE
iM% 2 » B2 CREEZFEE L7122, SRITEHNRN
ABLOE=X VU7 E2FE LTS ZENREELWVWES
ZB.

ARFZECIE, FHEHREN 2 » A BB TH I b B
DT, FHREROm B CEBERIE LT —4 %
WETE 2. L, BEFEIURI AL OB, X
FEBOMERBICOWTIIABROMETH D, AiFEIC
B DEL2AMEE LT, B COBRMBREL R R
Mo, SEOFHES LORBHEEN, Dieh b T RPN
FBFICBITORBRA~OHE A ®GODL I ENTERL LW
5. Fl, MNGERSRTEBLIIALERL TV DR
TIZOWTEENLZDRITIF > TV LT, FEEE
G ZONT-EBEERENDITPTORENZLEALETHD
LEZBN, INETRBEOEYE - HEFL2Z T 2HAEN
ol b BRI THY, RAFERICK T 2HENR
FORBOREL L ERAEELIEDINNWEEIC RS2 F]
RRERDD E BV 5.

3. MADRALESBRORE, BRE

AIFFTIE, HAREBRD R oTllcd, BEE LTV
BEBCH A B R 2 B d 5 Z e TE oo, L
L, #LHERA L 2 iRAEO 2 » AOMTY, IR,
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bivd.

FloRBENE X D 2 LT, MEHERT, RHERT,
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L. FOEDITE, MABFEEOTIETTIEARL, FAEE
ORELLELRD. AMFETITHEHEREEN L bk
Wk, HEZAZME CER L. Kobayashi » 1920
W2 & BATHFSEIZ L B &, BDHQ (brief-type self-administered
diet history questionnaire) % i\ 7= & FEER OHEERE R
BWTEEERNRENTZ EHREINTWD. E7z, BDHQ
o om A& M I L 72 BDHQ15y
self-administered diet history questionnaire 15y) % F\ 7= 9%
IZHRWVTDH, Okuda B 2V (THE 2 A Z TR L LTAER,
BAERSRE Lcd LR CREOFEMS CRIE A HEE
TELEHEL TS, ZNMERHLIMEHREHND Z
LT, BEEIURNREREBEIURNAHEE TE ST T
72<, BDHQ1by #FIM L= BATAIFERER L IR T&E 5 D
TRV EEZD.

72, BARKEEWS (NIPPON HOSO KYOKAI : NHK)
NFEHRE U7 BEIRICET A HERTEE 2 CIEREEY ol
HEITE (FH) PEEE A ToU% e R2HE2 50D 2
DL, FRAOREE TICHE L TV D O RES (B
Bl) LHEZEIND. ZOROAEEBERRFICOVTER
LIE#EL LS EEB-TH, ERIATHISHEODIT L2 &0
HLWGEERS D, 20D, SBITERTFORESITHT
LEHBAELED TV LERSHD.

I BT, RUFFEORE R EFEERFUIMI Y TIELE
00, MNBEFHEEZX TORELMLEILRS>TLHLE
z25.

( brief-type

V. 8HVIc

AR OPETIZL Y, B RRPETHY T HE2 BRI
BRLTWASZ L, 2 » A CHEEERTICBIT 55 E,
RE, ¥ VEE, HRE, BHEHE REMEZ2OAE
7R BENN & O EE O AR S . o L 5 IEEE T
OFHMAFEROm L2 Y, EEERE L ToT—4% 2INE
T&7. L, BFEICRIE AR E OBk, KEBE
OB OWTIISHOMETH 5.
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[Report]

Changes in dietary intake and body composition of middle school
track and field athletes before and after nutrition education

HIROKO MIYACHI™  ATUSHI ODA™
TAKAAKI ISHIKAWA™

(Received December 24, 2019 ; Accepted February 5, 2020)

Abstract: The purpose of this study was to clarify problems in nutrition management and obtain basic data for effective
nutrition support, based on the results of a dietary intake survey and body composition measurements of 48 junior high school
track and field athletes. The study compared the results of a self-recorded dietary intake survey and body composition
measurements taken during off-season (first stage survey) and during in-season (second stage survey). Nutrition education was
provided during the first stage survey only. As a result, conscious intake of nutrition led to a significant increase in protein
intake and a significant decrease in calcium intake in male athletes (p<0.05). Changes in body composition showed a
significant increase in height, protein, muscle mass, skeletal muscle mass and lean mass, and a significant decrease in obesity
in both male and female short-distance athletes (p<0.05). It was possible to collect basic data, including the results of
improved body composition, in a short period of time. In the future, it will be necessary to survey athletes and parents, to
examine nutrition education, and to continuously research nutritional approaches for athletes.

Keywords: Sports, nutrition, junior high school students, athletics
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ERERRNAAL VAR VIAATHRET D HIETHD, L
FRICZET 72 R A A IR D BUMEERE, 7 AL (A
L RAL U BBEOHIE ERIESN TN D720, BEAMED
BNA U H—Fy MTBWCEEEO D 2 EHE 2RI T
XHLEZLND Y, T, HRMEEICL SRV ERR
W TEDHLIIC, AMETHEA LY A MNEMEEEO X
DRMERT NERA L MEAMT DL N2 Th D,
S5, HRBRROMBIIFT > TWDITH b bFEE
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HHROEDENT A N ERBRIELO FALICRET D Z &R0
YA MOVAT DU e TLRT L%, MTORME DD EF
2D, HBITA VA —Fy FOERNETRZ LT, e ~L
AV T T —OREIZE o TEA - FEHNEE T X 5
HFROKENEBREN TS 3, LL, e ~VRAUT T
=D EARIC & S TRARR DO AN R IR E T, HH N
BOBmWMERAEHCELHRTALEZ DL b EETITA
WinkE 25,

4. KHRORF
FFFROFIBETH -T2 KRFAEIT 1T 4 TH Y, REEDE
WHRE AL LR THD EFEX R, X T, A
A CHEH U723 B3R T 2 235 (S92 O A3k
FIZERRLCWAD Z e h, FHEIEE BIAEOZ S IO
THRET A2 ZENFEE LTET LD,

V. EEE

A —Fy b EOERIRROEREL e ~V AV T T
—COMBEEZHLCTHIEEAME L, FilpA LI
IR 17 & 2RI MR R D FERBIC OV TRA L
TofE R, DA T ORI/ S a7,
1. MR, FTE, SPEEMT eHEALS BI85
72,

2. YR EMIRBEOREN TE DAL eHEALS 5808
EMWEIEE R T, eHEALS fBadmn & LTHEMRER
MBEEETE QO RWVWI ERREBINTE,
3. TR, eHEALS miff - ARHEMI TIZ, EIRY 1 MITBAL T
BAWZBHIZ R & 2@V T2 03, 1 b oBIRFTEhNCIE
B H o7,
4, REFADERRBOERE, e ~VAY T T — L ORH
DOBENEBEROEBOERE/2 N TE T,

BEE AR AN E F LRI E OB
R L B ET,
FIZEA BRI _REFSMHEITH Y T8 A,
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A description of Internet search methods for health information
and their relationship with e-health literacy

FUKA OSHIKIRI™  KEIKO AlZU™
YOSHIKO NISHIZAWA™ SONOKO TAKASE™

(Received January 6, 2020; Accepted February 10, 2020)

Abstract: This study identified search methods for health information on the Internet, explored the relationship between these
and e-health literacy, and determined the characteristics of information retrieval methods. Participants were 17 undergraduate
students (7 men and 10 women): 8 nursing students and 9 non-medical care students. All participants were in either the 3rd or
4th grade. A site for information retrieval on the Internet was selected by participants in a personal interview, and the
frequency of search for the site corresponding to the result defined originally by the researcher was analyzed. Further,
participants were asked about their awareness during the information retrieval process. The contents of the interview were
categorized using text mining, and the frequency of each category was analyzed. E-health literacy was evaluated using the
Japanese version of e-Health Literacy Scale (eHEALS) developed by Mitsutake et al. Although the eHEALS score did not
indicate differences between attributes of the participants, there were differences in behavior related to site selection. Findings
suggested that appropriate information retrieval methods and the high eHEALS score did not necessarily correspond. The
document for educational content of the e-health literacy instrument was obtained from the information retrieval method.

Keywords: eHealth Literacy, search methods for health information, undergraduate students

I Hokkaido Prefectural Obihiro Public Health Center, south3east3, Obihiro-shi, Hokkaido 080-8588, Japan
*2 Hirosaki University Graduate School of Health Sciences, 66-1, Hon-cho, Hirosaki-shi, Aomori-ken 036-8564, Japan
*3 Hirosaki University of Health and Welfare, 3-18-1, Sanpinai, Hirosaki-shi, Aomori-ken, 036-8102, Japan
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DEFAIDT-HDH S L BZERETEDE ARG

OmAER " EHFIGE . JITAEN i i
VELRTR PR R R AE A AR A BN R AR, 2 SLRTR AR e PR i AT et

1. #8

W, FESEOR TR, REARIIIH
IMERNZSH 5, = 2 THIHE Ch 5 ERENE

(LR, CIS) ORBWrkgELm L2vsked Hit T
5, LM L. Liquid Based Cytology (UL
LBC) £EARF D CIS D% & el T & D FRLINE D)
HEN A AT D BRIV B4 (DL
T, FAURA) ITEERIREER Z EZW, £
ZTC. AR TCIEIEOREICIER L, [ai:
Hue|. T¥JBE: Saturation|. [HEAEE:
Lightness] &2 ZERKHYIZHOND L
FHL 2 BB L T & 5 HSL 428 [IfEATIE 2 AV
T, REPWEHOERNA A EmE L,

2. M# - A&

FEEE © SLRTR = M B (2015~
2016 4F) i@ @ Papanicolaou defa S 7z
FESEE LBC 24 (ThinPrep) 206, RHAR
T B RARA 6 1 GRt 15 8) . CIS 6 1 (i
B 15 ) % Fv 7z, HSL 22 RIfiEHTIE T,
1. OO AN O, © M
OO, 2. RO« O miE, @
KARE, @ MBE, @ M™MEE, 3.
Nuclear/Cytoplasm (N/C kt) OfE#r: O
., @ M, @ MW, Zdi~7c, #at
WUBRIX, 1A 2 INLMERRE ., FRIEHT.
Mann Whitney U test 4TV, A EfER X
P<0.05 & L7z,

3. #ER

1. EF O CIS(X 1) 1%, FAIZITW

% VMBS (40~59) TEHH 200~240 D)

(©2019 Health sciences Research.

X 1. CIS JEH] 4 DFZ

CSEF&sh BBEAMSL(20EEH)

bt

180-199200-219 220-239 240-259 260-279 280-299 200

X2 1o CISEOE@fHE 2 |k

80% LA EREDHFIZ EDz (K2), 2. BRIk
DOFFHT : CIS IZMMEE RS @ MEIZ 8B 5 72,
3. N/C LbOfifdT :CIS 1X A N/C k(0. 67) 23
KEmoTz,

4 EE

CIS DKL, BimfED 80% LA E A EREE
B (fafl - 225), ULV R T< U T — (&
FH : 228), BEF G (A : 235) AL OBE &R
L. HEDN/C N 6T% EmWnEEZT-,
5. #&:E

LBC HEAIZ I T B D HSL 22 BT IEIX
CIS & BAULAEDERIZHERH Th -7,
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EREEETAVE-THEREEICESITS
TRIREXRGERREESERFDRR

FROBERT, RS B, RaR Y, ER A AR RS, BN w2
REINIPNE SV SV o SR IN: NS PN & R ER 2 2 A S
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1. #&

b MM TFRIEZ 5] & & 2 9 RAGE X T FR
PERRGE & FRIXAL, RS F OEWNIC LY, 15
B IR EE, R R R A, R Rk
RAMERIGE, W mRR R, Wi e
FEMERBED 5 SICpEIN W5, FEFE
FRRGEZ BT 23 E LT EC 71
ANELHBEN TSR, KIFHEZRIREIC
DBET D729 44.5°0D IR T TRENMTON
%o LinL, Z ORI R E O E AIRER A
BETHLHHTD, —FHOKIGHE%Z kLT
LE D AEEMERE X biLd, £ 2T, KiFsET
VG AR 7 VEBING T R A 0D 99 D B
BFOBRHEOMEEZRFTHL & BHIC, T
TRV FB A OO 1 SR UME G 1 s i BB AR 1 D
PRARIL TR L7z,
2. REBLUVAHE

*E% 2018 4F 5 A D 7 A £ CIzakaiH
FERT L v X — 1 CHRH S iz FRE B
H RS 262 il & U7, PR A PR HEK 1 mL
WA ZIRE L7-1%, DEC 7' 1 2 (44.5°0,
2)EC 71m 2 (40°0, 3)HI 71 =2 (40°0,
4)HI 71 3 (40°0 —>EC 7' 1 2 (40°C Tk
#L7, 77— DNA [3FEHRED
ERIL, PCR 2T stxl, stx2, eae, bfpA,
aggR, It, sth, stp, InvE, astA ® 10 fEfH
D T R EME R R B 99 i B AR - DR A AT
-7,
3. #ER

TRE B R ORE 262 FifATh eae 5 MK,
aggR 2 1K, astA 25 FiIK, aggR 5 L O astA
ZRIFFCERA L TW2 b o0 1R S

il

(©2019 Health sciences Research.

#£1 BEERENEGFREGEERE b = 262)

e VS eae aggR astA
1) 4 0 14
2) 4 3 24
3) 5 3 25
4) 2 3 23

7=. F£72, stxl, stx2, bipA, It, sth, stp,
invE XM TH o7z, FIEERED S b b
HENE NS0 3) ThHo7-, —F,1) T
1% aggR, astA \ZBW TR L NK
<, F7174) Tl eae lZBWTHLD FHk & e
THRHEEME -T2,

4, BE

EC 7 v 2 & W= KIGHE OMRHIZE W T,
aggR, astA & LIZ— MR EERECTHD
44.5°CL V) 40°CT DO TR RN E ) > 1=,
T, 44.5°0DEIR T COEEIX, —HOK
M & Rk RetE 2 "2 L=, — 5T, 4)
Tl eae DFHRNE o T-Z 0D, BEE
FIEIZ K > TRV FTRERIBLR I EZR R B D
AIREMEDN B 2 BT, A1k, BER HIEIZ DN T
ke L TG 2 B3 H 5,

AW, WERERTFEZRA L TW oKX
262 At 33 Bk (12.6%) T - 72,2018 4F
W HAENTREE L-MEEE T ESEICE
05 THRIFEMERBHEOEEIX8.6%THY, K
IR TORERPE N oT2, L LENDG,
astA \ZOWTIHEMAETERKE & OWE
NHDH—FHT, EHENTOREHE G H DD,
THIE D JRIK T & 2 HEEIHIEr§ 5 BN
b5,
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1. #8
HERBEARNDEAINL, 61 50 2 4%
e LT D, iR oG AKMLER N 1
W K X2 E T 90.9% 15t L AR RIE
79.0% TH v, 47 FIEFIRTH 41 fr & Wik
STV D, 7K DN RGeS R B 1275 G <
NTWEEE, EEMUKE T ITBERKICE
ANUEERZEBERTHZ L1280, & MEN
WIRAL, BYYEZSIXEZTEE2615,
BRBEAE MR LTV D ERBEIEAIE T O
KERHEIZB W CRIGEES 2R EEE & L
TWAH, NI HER RO KIGEREN G
Fh, BEAEEABZ 2 EERD 5, 2
CAMFIE TIXRG R D I E D I B
L0 ) BEEND D DN, b NEYYERK
B & %t5 & LTI K OB 2 584 L7,
2. MEBLUVAHE

ST F AR ILATHIE A AN AR D 3 )]
CaAN, HHI, BN (2B W, fEED
PR D R K 2 R AIZ 16 HikER
AKUTz, BELS 72117k 300 mL &2 A > 7
T TANEF—IETHSIEEL, 207 1
H—ZAEEAEK6mL THRE LB D% 50
FIRAEMRIR & L, 2 ORMMRA 1 mL &7z
D OAEBRE, BELOTRIFEMEKEE,
Salmonella J&, Vibrio &, Yersinia @ % %
o BERE R AT o T2,
3. #R

SLETHLXIR IR 16 ik % Skt i 217
VY, SR O A B E RS R 2 X LTz, B
PITEARN D 2.5%108 /mL, EHZIT IO
5.5x106 /mL ThH-7=, LHIIITIZ RIS
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107
106
/
L 104
103
102

o
]
”
(/m

e/ Al g |
a7l i

AR O A B ETRRE R R

TR Dy > THEEB D IMERNIZ & - 7,
EARN EETIEEToMKTHE L Lz
t MEERRES KRR TH o7z, L)
TR E. coli 3R S 4, Salmonella J&,
VibrioJg§, Yersinia BIIFMHMHEHTH -7,
4, BE

SEA M) IR RN & 0 A E S oD
RODRIEDR BV, JMREREB R TH o7z,
AU, WEAKDIER SR EHERF T D700
IEHMENKEICERT D2 Enb, AR
VR A A N B SRS K > T
ELTKBEMHET D ETHEFCTHoT &
EZ D, —HTHEIINE, AFESELZ KR
E L, KEEMIGT DX L0320 R, 5LhRITH
2N TR Y, AEIEHKOEANCE D15
Yuin EEE DL WK DEIR L b s, &
AT ~D K DOFARKE 2 TR D 720,
TN OJEDBREE DA 2TV,

5. BiEF

AR EATOICHTZY, BIRERBUZ 2
THE F LR IR R L EF £,
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ORCHEAR Y, HhA2, hRF?, dEnEiEs TN N/ T2
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1. #8

~ X = IME—DOREPR & LT ILEMY O 1f
A VE L L, RSN EIERYE & B3
% o WTAE, P8 B A oD EE B if /AR
PEAEERE(SFTS) D MERBF WA NI L D, £ 7=
b E O~ X =128 W TIL SFTS 7 A /LA
(SFTSV)DLRA DR SN2 BURD B HAR R
[E C & = MEE (TBDs) R R U 2 7 D
FORGEERINTND, & CTHEAIIVEFEE,
HRAEANO TBDs fRE U XA 72 OWTH 5
2T, v F = O ERRA RO A %
FEhi L7z, ZORER, 5 Al b~ & =D
B, 5 21.2~27.6 DO HHRIRE~ &
=HRJE AR O Borrelia spp. & #4 L T\
HZEEHLMNT LT,

AR ClE, WEAEEE SR L C TBDs @ H
AKLBEE, T A 295, SFTS O 3 R AFEH) &
L7e~ & = ORI RA R O A & F #R R
NEFTCEETHZ & & LT,

2. Bk

2019 4 5 A H ARRILRTTH 2 i, B R
W7 2 His, V8 HER 1S OF 5 s o LR
T~ X = ORI EFE M L, BEUXT7 T
ROVHERR D IEIZ IS & | & HUSUC 30~60 4[]
PRI ZAT o 1, 1M Lo~ & =13, JEREEMIC
JB K OV & 43 H 1% | -80 JFE CHEADIR FIA DR Ar
FCTHRE L7c, HAKLBEZ (Rickettsia japonica)
7 4 9% (Borrelia spp.). SFTSV @ 3 ¥R %
) & Lol d, ~ & =fili DNA X TUYRNA
% Fi\ >, Real-time-PCR & PCR 2 CHfid 5,

3. R
FREEFNCTE U7 IR~ ¥ =ZHE L

(©2019 Health sciences Research.

Haemaphysalis longicornis
L4 Haemaphysalis japonica

Ixodes(%& Y. 3.4

Ixodes persulcar
E1 WETX=48(%) : AAJE) - AAE)

72 147 VE® 9 H AT 100 PE(68.0 %), 5%V
D 47 JL(32.0 %)iFHE R TH -7, Hlix, &
BFHIICRATHLZ b, BRIEETE
LA FEE CRIE L7z, i Lopklhi~ 4
=OWRIE, ¥~ k~ % =(Ixodes ovatus)83 'L,
t b k&~ % =(Ixodes monospinosus)7 PC,
¥ a2V =~ & =(Ixodes persulcatus)s DL
d D HAL, 5 A i X iu7- Haemaphysalis J&~
=D IFHERTHoTe, ZNbOH~
A =3 DNA - RNA Z it U, 973 i 14 2 4%
e LA L, AR RITATRIC
THET 5,

4EE
HHREICBWT, ZhE T H =ik
RIRERIRE T e STV ey, KRENEF
BROBGIENRICTFG T ML D%
MFT 5,

5. 3EXH

1) ESERE M/ M FEBIE(SFTS). ENLEK
YLFEMFITHT.< https'//www.niid.go.jp/niid/ja/
sfts/3143-sfts.html >2019/07/10 7 7 & X
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1. #E8
WEBBINCI T, S CT IIF(ERI
B2 W %wf@@figfhéo—ﬁ\

Dual energy CT TIIWEEE D E R ]
BRTHY ., ZO7DIEEH OSSO 5
ﬁﬂﬂ BC. MESHELRRNKE B & T2 0Bk
BEESN TS, "L, & CT Rl
”EW@7K&.V@% EHTAFEIT D72, £ 2
T4 El, Dual energy CT Z=ffH L, Hifli CT
LI CT OKEE OGN 21T/ > 72,

2. ik

FEHEERE LT, 33— FE&EEAIORE &
{2 (100%~0%T7l 16 F#JH) Dual energy
CT TR 2T\ KBEN ED L S22k
Ll Ui, ERANIIA L= "—7
300, A A/ w300 ZfEH L7z, £z, 94
Al R F A B BE THiEfT & 4172 Dual energy
CT DEET—% 11THAMH L, B CT &
&R CT OER- 7K, BR & #ARO HHL CT-
&5 CT OKEEDN-EIE %2 Bf5 U HieEt
L7z,

3. #ER

I — &R OBREOEbE S5 E
I — REEAIN, BE 10%LL FTIXEET 7
h—Tho7en, TN EiZ/en L a— RiE
EAIO LI, KEEOHEMNBIE I
7= (1),

BET—F UTHEFIHL, B# CT B &
W& CT @, Bk L O AR K5 D -
%) (mglem?) z Rd 7= FER, Hili CT O#hR
1% 1037 (SD:7.697), &R CT O#EfkIZ 1030
(SD:11.82) . Hi#fi CT @ # Ik 1%L 1029
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(SD:9.389) . & CT o # Jk IX 1035
(SD:39.16) TH VD | EIZIFEAEENRD
N,

ﬁ%ﬁ%ﬁk*&ﬁ@%%

4. BER
BT 2 08T Tl &R AT . BhRE IR
IZE DBV TIIKREBEIZEIAONT, Zh
OAEFAPRAETIX, BN T < 7T
DK wm#@“k%%%ﬂtmﬁof
Dual energy CT (23T 2 KEESHTIZHB W
. ERIRAYL ﬁﬁb\Eiffgﬁﬁ'ﬁ%fp7fffgﬁﬁ|%%ﬁi
6iﬂ§’iﬂ75§f£b‘kﬂ?” b,

5. & 3k

1) Aoki M, et al. Measurements of Substance
Densities of Non-small Cell Lung Cancer Using
Dual Energy Computed Tomography are Useful
for Prediction of Local Control and Overall
Survival after Stereotactic Body Radiotherapy,
ASTRO. 2018;volume 102,issue 3:6671

6. HiEF

ABFIEIC BT 0 | W I i2 & F LTk
TR 22 B R R O B RR I IR 2 L £
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AL RRFEEMIRE (S X T 5 5 BIMRETC & S IMGHRE R
B AR
OWLIGHEE 3, WEMIR 2, RARJIRIRE 2, lish 2, RR i 2, R SERE S, 1P — R 2

LBLRT R R R AR R R B AN B 2 B, 2 BLRT R PR F B R A 2 R it
PREL AN R fER, 3 RIS T R B O SR R

1. #E

IS\ 29 2 — % B0 72 U RRR 8 D B 5t 5
15 Cd D B IR, AR 0N i R BT
HEEERT LI ERRESNTEY (D, /7
HKRENEBORKNTHDL EEZLNTND.
UL, 0B B iR O B AR IR BT 15 O AR
AR IIRTEARHTH D, £ 2 TARIFSE
1353 B RS H O Jil SRR IR U D A4S |2 B s
LHEREHERL, TOWFEHLNCTLZ
EERHE LT,

2. A&

A IR Ak T 5 DU145 1Txt
LT, UFDAT Y 22— CXMIBH 21T -
7= MRE 1% 150 kV, 20 mA, 1.0 Gy/min &
L7=.

- Irradiation (IR)1, 2 Gy/day ## & 20 Gy
- IR2, 4 Gy/day ##i & 20 Gy
- IR3, 4 Gy/day ¥t 56 Gy
PR (B3I & f5e 7= Ml &2 TR1-3 Al &
L7z, Zh b OMIlakRIC, 0-6 Gy £ THRE L
LEDEGFREan=—ERT vEAIC
KoMl L7z, £/, mepfiln~—h—¢&
LCHbTWDS CD44/CD133/CD138 5
MMEE S Z 7 e —HY A 8 A N U —|ZTHE
Br U7z, B SRR pibE & B35 2 &3
H IR TV DN b~ —H— CgA
} Y NSE @ mRNA #ILL Y, ZHetkRE
Bwinf-TdH 5 0CT4 L TUXNANOG ®» mRNA
%81% RT-qPCR ¥ ToHObT L 7=,

3 R

IR3 13X DU145 ®#E (P; parenta)#lifd & Lt
L C 2-6 Gy M THERAEFED EHZTR
L7223, IR1 OV IR2 1% P #fia & thile U CH
BRAGFEO EREFIALN -T2 (K 1).
HAMpRRIZ BT D CD44/CD133/CD138 [5:
HREIA 1T, IR TSR > 7228,

(©2019 Health sciences Research.

IR2 KOV IR3 Tl P fifim & i LT, AEIC
FIEN EAH L7, £72,CgA & NSE ® mRNA
S P M & el L C IR1 T L7227y,
IR3 THEICHM L., &512, ZHEMERE
{57 OCT4 X' NANOG » mRNA J&8i1%
IR2 & b L TIR3ICBWTAHEITH M L 7.

* [ ]Dut4s-P
DU145-R1
DU145-IR2

** I DU145-1R3

01 3 * &

Surviving fraction

2 4 6
Absorbed dose [GY]

1. B9 2 MR AE AR =R O b

4, EE

OCT4 & NANOG ® mRNA %#ii3 IR3 #Hl
fJaCToOHREMLE. Z ORI, OCT4 &
NANOG % CD44 & CD133 #&dekk < 709
A RSy 1 DR BL A FHET L, NANOG @
WREFEHL CD44 & CD133 % & epasiiia
~— N —REEWEINT S, Li=Bn->T, oE
PR K > TR REEEE T2 L, 2
T XK o THZE SNl o 8 3 Ok
SHRARPUIE RS D51 & 4 L 72 DA IN 3 We sy
bR SN D Z LR STz,

5. &3k

1) Li F, Zhou K, Gao L, Zhang B, Li W, Yan W,
Song X, Yu H, Wang S, Yu N and Jiang Q:
Radiation induces the generation of cancer stem
cells: A novel mechanism for cancer
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(Proceeding]

[Special lecture]
Miracles of Narumi Hospital's trail walked with interventional radiology
Hiraku Yodono
Department of Radiology, Narumi Hospital, Aomori, Japan

[Oral presentation]
1. Usefulness of the HSL color space analytical method to differentiate between the atypical immature
squamous metaplasia and carcinoma in situ in the cervical LBC sample
Godai TashiroV, Haruhiko Yoshioka®?, Kayo Horie?, Jun Watanabe?
1) Department of Medical Technology, Hirosaki University School of Health Sciences
2) Department of Bioscience and Laboratory Medicine, Hirosaki University Graduate School of Health
Sciences
Keyword : HSL color space analytical method, atypical immature squamous metaplasia,
carcinoma in situ, Liquid Based Cytology (LBC), cervical cytology

2. Study of various culture methods to detect diarrheagenic Escherichia coli genes in diarrheal patients
Ryota Hayashi?, Tsubasa Abe?, Tsumugi Matsushita?, Sho Yoshioka?,
Seishin Tsukiashi®, Miyuki Fujioka?
1) Hirosaki University School of Health Sciences
2) Hirosaki University Graduate School of Health Sciences
3) Hirosaki Medical Association Clinical Inspection Center
Keyword : Diarrheagenic Escherichia coli, Diarrheal patients, EC broth, PCR

3. Study to detect pathogen in the river water of in Hirosaki area
Tsumugi Matsushita, Tsubasa Abe", Ryota Hayashi®, Sho Yoshioka®, Miyuki Fujioka?
1) Hirosaki University School of Health Sciences
2) Hirosaki University Graduate School of Health Sciences
Keyword : Hirosaki area, Waterborne disease, Pathogen

4. Continual survey of tick-borne infectious diseases in Aomori prefecture, Japan
Mina Narita®, Sho Yoshioka®, Masaru Yamaguchi?, Takakiyo Tsujiguchi?, Mitsuru Chiba?,
Kanako Yamanouchi?
1) Hirosaki University School of Health Sciences
2) Hirosaki University Graduate School of Health Sciences
Keyword : Hard-tick, Tick-borne deseases, SFTS, Japanese spotted fever, Lyme disease

5. Study of water densities in plane CT and contrast enhance CT by dual energy CT.
Yuta SatoV, Katsuki NarumiV), Ryo Saga®, Yoichiro Hosokawa®, Masahiko Aoki?
1) Hirosaki University School of Health Sciences
2) Hirosaki University School of Medicine, Department of Radiology and Radiation Oncology
Key word : dual energy CT, plane CT, contrast enhance CT, water density
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6. Analysis of radioresistance acquisition mechanism by fractionated irradiation for prostate cancer cells

Ryo Yamazaki®, Ryo Saga?, Kazuki Hasegawa®, Rei Takahashi®, Roman Fukui®, Kosho Murata?,
Yoichiro Hosokawa?

1) Department of Radiological Technology, Hirosaki University School of Health Sciences
2) Department of Radiation Sciences, Hirosaki University Graduate School of Health Sciences
3) Department of Radiation Technology, Iwate Prefectural Ninohe Hospital

Keyword : Radioresistant, cancer stem cell, prostate cancer, fractionated irradiation

7. Investigation of radiation emergency medical preparation situation at nuclear emergency core
hospitals and nuclear emergency medical cooperative institutions.
Mizuki Sakamoto®, Takakiyo Tsujiguchi®, Yoko Suzuki®, Ikuo Kashiwakura®
1) Hirosaki University Graduate School of Health Sciences, Department of Radiation Science
Keyword : radiation emergency medicine, nuclear emergency core hospital,
nuclear emergency medical cooperative institution

8. Effect of apple solution on glycogen contents in liver and muscle
Yui Hama®, Sawa Itou?, Satomi Niioka®?, Hideo Kato?, Kanae IdeguchiV
1) Department of scientific nutrition,tohoku women’s college
Keyword : liver glycogen, muscle glycogen, apple

9. Refer to plasma amino acids profile in portal vein and hepatic vein of typeldiabetes mellitus rats
Kana Ogasawara®, Haruka AbeV, Risa Otaka?, Hideo Kato?, Kanae IdeguchiV
1) Department of scientific nutrition, tohoku women’s college

Keyword : typeldiabetes mellitus, plasma amino acids profile,
correlation of small intestine and liver

10. Refer to plasma amino acids profile in portal vein and hepatic vein of acute liver disorder rats
Sawa Itou?, Haruka AbeY, Satomi NiiokaV, Natsumi Tnaka?, Kanae IdeguchiV
1) Department of scientific nutrition,tohoku women’s college
Keyword : liver disorder, plasma amino acid profile, correlation of small intestine and liver

11. The effects of xenoestrogens in thyroid hormone system
Wataru Miyazaki?, Winda Ariyani?, Noriyuki Koibuchi?,
1) Department of Bioscience and Laboratory Medicine,
Hirosaki University Graduate School of Health Sciences
2) Department of Integrative Physiology, Gunma University Graduate School of Medicine
Keyword : Xenoestrogen, isoflavones, thyroid hormone, estrogen

12. Examination about the aphasia knowledge of medical welfare system training school students
Kazuhiko Asada®, Kenichi Fujiwara®, Miwako Hirakawa®, Kiyoko Itagaki®, Ryoko Kimura®
1) Hirosaki University of Health and Welfare, Department of Rehabilitation Sciences,
Division of Speech-Language-Hearing Therapy
2) Hirosaki University of Health and Welfare, Department of Rehabilitation Sciences,
Division of Occupational therapy
3) Hirosaki University of Health and Welfare, Department of Nursing
Keyword : Aphasia, Aphasia Knowledge Test-20, Interprofessional Education
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13. Characteristics of the course-decision process in Occupational Therapy students and Speech Therapy
students
Mika Sutou®, Kyouichi Hiraoka®, Youko IshiiV)
1) Hirosaki University of Health and Welfare, School of Health Sciences
2) Hirosaki University of Health and Welfare Junior College
Keyword : Occupational Therapist, Speech Therapist, the course-selection process, Image of professions

14. Aliterature review on housework and childcare support classes for fathers
Sonoko Takase?, Yoshiko Nishizawa®, Izumi Matsuo?, Mari Ozaki, Maiko Shioka?
1) Hirosaki University of Health and Welfare
2) Hirosaki University of Health and Welfare Junior College
Keyword : fathers, childcare support, housework, classes, literature review

15. Is the cancer screening system in Japan lowering the mortality rate from cancer?
Kunio Rikiishi
North Asia University / Akita University of Nursing and Welfare
Keyword : cancer screening rate by 47 prefectures, 22-year average mortality from cancer,
rate of change in cancer mortality during the years 1995 - 2016
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