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TRAERF IS 11(2) @ 1-4, 2020

[RE]
HERBBRRICE T2 RKEERTEEDORE

ERAT TEESEET EHTEEET A RERTD R EET

(2020 4210 A 5 H=AF, 20204510 H 26 H=H)

EE: KBHEIZe b - BoOREETER CHDI L LI, & MNEYYERRNE TLH 5, KB Z IR BT 2
HiEE LT, EC 7 AL EMB EXRKEMAZHANWD FENMON TS, ZOHETIEEC 7' 1 A% 44.5°CO EiRR#
EITH180, BETERWRBRELEZ O, A TIL EC 7 1n 2% 445°C, 40°C, BL N HI 7' 3 aiks#Ek
40°CEEE D 3 DD THETEEE L, BEIRE « FIEOEWI LD KIBER IR ZHRAE Lz, ZORE, KIBEsLHK
1T EC 71 ZITHT, 44.5°CHEER L 0 40°CIEE TE D »oT-e DT LMD, 44.5°COEIRIEE TIZ—EHDOKRBE D
FEEDIE S, ZOERIREIIRGEORPUNLT LHEY) TiXWZ En3B 2 ohi, 4R, KIG@HRHE3HE
M+BHZL2BEL, Hl 74 I AL AEHEEABM UL, EC 7 1 R 40°CH:E & KIBE O HEIC K& 7275438
Oieholz, TOERKE LT, Hl 74 3 > TIERIGELINOME NMEMIZRE T 5 rlRetEN 5 2 i, #8722 5B
FNEZHEEICEINRT 20 E R H 5, EMB 2 RXEHCIX BN RIGE X 0 BETRECTH 223, SLHEIE AR IR SR G B

FRESND AR H Y, SRITFFRRE L LI, 1 R LODRONKRIGESBHEZ BRF L TS BERH D,

F—U—F:

I. FLBHIC

RIGE L, BNHEBHCE T 2 @D 77 Akt
BET, b NEYOBENFAEETHY, XICE MF
FHEDIRKIC H 725 D, 0L EORBEOMRBITEE L
T, SS, DHL, ~ v o ¥ —ZKXEMZ & ORI
AT EERZ HIIZ 0 53 HiET 5 R VI EC 7 r A & EMB %
KigaE W2 FHiE3908 % 5, EC 7 1 A3 445°COHIR
BRI L KRIBH A2 BRI R T 5, LrL, 20
BECTIIRECERVWKBENGTET D 92 0b, KB
N RSN THDAREENREZ bND, £ 2 TRIFRT
1%, EC 7 v A D538 5 BRI K Sy BER I 2 A L7z,

I. ®WRELUVHE
1. X%

KG% 2018 &£ 5 AN D 7 A F TIZHARTHN O [ R H% R
R & 72 T RE B A B AR AT K 1 mL IR
L7z 207 ik & Uiz, 7eds, ABFFRIEELAT R R FRL R mE
PR E B S ORRB LG TT o 7o (EEES : 2020-
011),

2. Hik
1) BEIFIERIRGE OBKH
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*3 LAl EM SRS v & —
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KW, EC 7 u A, HRIRIZ, EMB XK

ARFFECHEM L= EREBREROBEEFIRZ XK 11277,
BRI 100 L % EC 7' m A () IcHefi L, Hik1 Tl
44.5°C, JiE 2 TIX40°C, 24 + 2 h I L7, TN DHEEE
% EMB ZREHL CGRAF) 121 A4 H&BERL, 37°C, 24+
2h 5 Lz, F£720515 3 TIEMEIR 100 pL 2 — A >
TaYarZAary (H 74 32, 500 B/ L, 40°C,
24+2h §ikE#E L7=1%, EC 7' 2 2|2 100 uL #2FE L, 40°C,
24420 B LTz, £ D, EMB ZEREEMIC 1 A& BB,
37°C, 24 + 2h 3% L7, EMB XK LI2s— kD4
BHRBB LN EERBEEHEL (K2), SRR
B D RIGEFE BRI A ik L7z,

2) RIGHEDFE

R RIRIBIK 207 Wifk% 3 DD HiETE#E L= EC 7
2 &0 AEF 621 BifkoFT 7L — bk DNA Z1ER L,
Escherichia coli 16S rRNA &5 1- & #Z/#) & L7 PCR % 3

R B R
ikl Jiik 2 J7ik 3
4 ¥ Y
EC 71 * EC 7’1 % HI 74 3
44.5°C 40°C .' 40°C
EC 71 %
‘ 40°C
EMB & KB Hi

1 HERTIA



BRI 5 KRS IO R

S K HE
CH T EED

2 EMB ZEXH FoO v — MREBCINOEET

Liz, Zo&Xx, HELIMMNEZID T v 2~ A F—
OCEHEERESE, TOHKE—HTHT T L— |
DNA %, 621 #fAn 6 32 ikt L TiT7 o7, 794 <
—1Z, forward primer (5- GGAAGAAGCTTGCTTCTTTGCT
GAC -3°), reverse primer (5’- AGGCCCGGGGATTTCACAT
CTGACTTA-3") ZfEMA L7 9, AU KV EARZEZH N
Lz, 72721, nidERICE ENDHERGE, p 4B
REHERE L,

p(l_p) 7)

196 X

m. #£8
1) EBRAENKBERERR

EMB £ X5 EICB W T, GBI E AL LTz DI ER
IRIRWER 207 MR 171 MR T, 36 MiRIT &R EIR & TE K
L7ginoic, BEERIERN ORI RE R 1ITRT,
SRR R E — 03, FERFTECBT 588 LRMR
HRIIc kv, 8 RE—IZHE L, &BERBALN
7= 171 #ifkrh, EC 7’1 A 44.5°CH:#% Tld 54 Wifk, EC 7
I A 40°CHE# Tl 153 MR, HI 74 = VR E A BN L
7o FETIX 151 iR BRI S hiz, (R2)
2) E. coli 16S rRNA &fzF# HIREL

EC 7w ARFEIRA: 621 #fk P, EMB ZEXEH - T&E
KRB LNT-DIL B RIKTH 722 &b, SRR
WA DN B EZ RIGEGE ERET D &, BrEEIT
57.6% ThH o7z, Lo T, EAEEIL017L L2V, HEOfH
% 57.617.1%DMICH D Z il D, BEIEE 621 ik
DT 7 L— bk DNA Z{ER L, TOFMSiH Sz 32
& E. coli 16S rRNA {1 OHEEAZE® Lz b DX
21 Wik, BIERRD SN -2 b0ik 11 BRIk TH D K
5 EE B PESRIT 65.6% Tdh o 72, Z DfEIL, 57.617.1%0DH
WHDHZ b, 22LRIEOEE LTEEL, &BER
MHLNTREERGHEERET D& & Lz, ZORER,
BEERITEONT IO —2TH KIBEIS R S iz o3 f#
RIS S 207 IR 17U IRIKCTH o7, T, BIET
DOHEMES F 572 20 BIKTF 7 MiRid EMB KB | T4
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# 1 EMB XM EICB T 58BN IRERIRE (n=207)

RN F— JrEl Hik2 K3 iRk
1 + + + 45

2 + + - 4

3 + — — 0

4 + - + 5

5 - + + 88

6 — — + 13

7 - + - 16

8 - - - 36

207

R ECEBNIRNEBE LI L DIE+, R LA b0 —T
#ie Lz,

# 2 ERERJTIER EMB ZREGM EICRIT D
@ BT R (A% (n=171)

BTk B (%)
Fikl 54 (31.6%)
J7ik 2 153 (89.5%)
ik 3 151 (88.3%)

JBRITA SN2 T, TS DRAIL E. coli 165 rRNA
Bl fraRAL T2 e0n, KBEEFREShE,

V. &8

EC 7' m AL, KRIGHEMUOIGNME X Bkt %
RTMHE Y% R LT, 45°COmME FCREEXITH, L
L, AL NIEANS 445°CTREEFTTERVRBEZ
SYBEL, BEM D X 44.5°CO &R CIEMh o BN 72
I C<, KRIBHEORE b IHT 5 rleE 2R Uiz, ARF
ZIZB T, SBEXRMPHLITMEIL EC 7' 1 R 445°C
FER TR LD, EC 7R A% 40°CTHE#E LT & 210K
LE < M ENT, 2O b, EC 7 ADOREROE;
BETHD 445°CL Y 40°CREUITH D EE X LNT,
AHRFIETIL EC 7 1 A 40°CEEE DRI HI 7' A 3 2 40°C
BERHAT O HiEEBIN LT, EC 7' r AZITEIRAI & LT
FRHFEE N & TV AN, HI 74 I R IRANITE £
nTWwwn, 207, HI R 2800 L7z 5L T, EC
7B R ACCHMEZR LV b RKGERHEN L b e T
BEnen, RRICIIRERELZRORPoT, TOHERK
ELT, HE 7 A 33 BRE LTY VDR IR E S T
oW, KGELSOMERNEMIZEET LEME T 28R
R TERWATRERENREZ Z b, Lo Z &b, KiE
B OB R IR EEIGERIRT 208N H 5 19,
REARERM T, KIBEBEOF T 4.5°CTHRE
U HLBE & oy i3 2 M B & B R KIGEHE, S HICEDHR T
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HEERGEEBRELTWD, RIFETIE, oo
BPER 2 S, RIBE S EMB #EREEH TR R 2
Yan=—% T AME OEFMH LT, KIBEOKNZ
1To7-, EMB #EREHICITAENE T TRV, Z O
BOfRULIZEZIZEUDLERIZED pH OZ{LIZ & 5
TE&BARPBD NS 0, 4], PCRIZ L D KBH DR
TEWCIBWT, 32 Mk 7 Mikid EMB ZERER M B Ta Bt
RMBH BT, E.colileSrRNA Bz g S h-, Zh
it EMB ZXH M ECeREINE AT T, FLBEIES it
DODRBETHDL EBZ DN, 2O b, BREES
BERFIRICB D & T HNEIE SR & ORBGE O RK L2 5
DAREMEN R I T, 51T EC 7 ADEEIBEIC S
WTHEGRE L T & & big, Lo RELODARVKE
WOBRBEIEEBRTLLERD D,

FIBAER PRI S FEHILD 0 E A,
51 AR

1) FHHE—, Bk, fth 7 @S
(s, B, 2013.

RT 34 iR, pp317, A

(©2020 Health sciences Research.

2)
3)
4)
5)

6)

7
8)
9)

10

N

11)

12)

AR,

—RAEEEN BRI S, JAMT £ili 8ok o ) — X
R PR PRE R A B AT 0. ppl48-150, FLE Ak, R, 2017.
AR BARR MRS, R ERARE MEY

MW SETH 2 i 2018. ppl75, KFnkEAHEIMI, HT, 2018.
BRIF]—. BriT  BACREYYE & M KA. pp212, 4%

IERLHIRR, B, 2000.

FEYA N ELEROFE (http://calc-site.com/randoms/integral)
202010 H5 A7 7 X

Sabat G, Rose P, et al.: Selective and sensitive method for PCR
amplification of Escherichia coli 16S rRNA genes in Soil. Appl

Environ Microbiol, 66(2): 844-849, 2000.

FREBR. Do ROTWESERGHY 25 1 K. pp235-236, =k
DHEAT 4 AN NY B a—, T, 2004,
YR, AR - RIGEBEORE B I RIT T RARILE D

BT OV T, BT HERS, 33(12): 46-49, 1982.
=2, WM, fth : Escherichia albertii 12 351) % 55 iR E
Rt RAEBFIFSE, 11(1): 1-5, 2020.

Leininger DJ, Roberson JR, et al.: Use of eosin methylene blue
agar to differentiate Escherichia coli from other gram-negative
mastitis pathogens. J Vet Diagn Invest, 13: 273-275, 2001.

) %, ARESEOR, M. BRI 5 3K
5 BRI AE . pp379, R SEHIAR, B, 2010.

TR, FHhH, b« SLATTEZOWNIKE DOAKRICHE T
BHIGGRI. PR ERFSE, 9(2): 27-33, 2019.

WD



R IR 35 1F B KB AITE 7 IR O F

[Original article]

Investigation of growing temperature of Escherichia coli
in different culture methods

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

(Received October 5, 2020 ; Accepted October 26, 2020)

Abstract: Escherichia coli is an indigenous bacterium commonly found in the intestinal tract of Homo sapiens and animals
and also acts as an infectious disease pathogen in humans. Common methods for the detection and isolation of E. coli include
EC medium and EMB agar plates. A high temperature of 44.5°C is required for detection with this method. However, some E.
coli strains may not grow at this temperature. In this study, we investigated the optimized conditions for E. coli detection based
on culture method involving the EC medium. The efficacy of E. coli detection was the lowest at 44.5°C and highest at 40°C.
This indicates that some E. coli strains could not grow at 44.5°C, and hence, this temperature may not be appropriate for their
detection. The results of the detection of E. coli when cultured using the EC medium at 40°C and HI broth at 40°C were almost
similar. A dominant presence of bacterial species except E. coli was observed in the HI broth. Therefore, it was necessary to
determine which method was more appropriate. The EMB agar plate can isolate typical E. coli but does not demonstrate similar
results for atypical E. coli that do not ferment lactose. Therefore, it is necessary to identify a method for the isolation of E. coli
with less overlook of E. coli.

Keywords: Escherichia coli, EC medium, culture temperature, EMB agar plate

(©2020 Health sciences Research.



TRAER IS 11(2) @ 5-9, 2020

[RE]

$EB R Escherichia albertii IZ8 1+ 2 X RS2 HHAE

W T ORRECET BRIRRET

EHIEF ARIER™ R ZESE

(2020 /£ 11 H 13 H=AF, 2020 411 H 30 H=H)

E'E : Escherichiaalbertii 12, & HEFNE & L TER SN TS, KREOELZAEIRCHE R T RAIRILIZH 5z
RV oOOH BN, FWHIBZMIRIUI AR SR LN, KBS T TRERE HRERE LY SEEs 7 E
albertii72 £k & xS ERANRZ MR AZRE L, MREHIT=Y An~vA vy (EM), FAK~A > (FOM), #
7ux¥vr (OFLX), ¥*ZFuvux¥ v (CPFX), 7 7+ A7V (TC) O5IHAL L, 7 4 A7 IEHIEIC &
D EHE LT, EORER, EM T 72 BRI 67 Bk (93.1%), HE 58k (6.9%) TH-7-, FOM TIE4A 72 ¥k (100%)
NEMETH Y, Ealbertii ICBWTHANTH B EEZSNTN, MEMEGROEE CITHEROBAARR SN TN D
728, PO I TEE T A 0N H D, £72, 72 B OFLX, CPEX Mt 2 #% (2.8%), TC it 10 #%

(13.9%) THhotz, T4, OFLX, CPFX 72 EDF / v ¥ RIEHIS TC SO ME S EIMEMIZ 5 5 728, AL
TR S-SRI E. albertii 1235 2 THEB G TR IRU-CTHER T 2 O NS T2RERH L LB 2 b,
F 72, ERBLHK E. albertii IZBWC, BWEISTHMEESDEESNL TS Z LD, 5%ILEe b HEK E. albertii (2/01%
BRI 3K E. albertii % & 6 7o ANEZ AR E B H NI T 20BN H 5,

F—U—F:

I. FL®HIC

Tl 2 OHUA W B TR % 7 3 SEAIRE B 00 4T A3 it LR
TR L 72> T Y, 2050 FIIEEAITHERE I K 5 R4
ROFERFEEH 1000 T AEHZ D L b T d Y, it
TR O BIEITER IR T 2 EEARRETHY, ATV
U VMR 7 K o EREE (methicillin-resistant Staphylococcus
aureus : MRSA) L AIMMIEREMRE, ZAImMET > b s
= ERTERIFRE & 2> TW5B D, SANME R 63
D FAIIER I T Tl Bdh - BESEFIZRBWT
biTOI, FHIMED KPS E S Salmonella, Campylobacter
BEMWN S b MY LI PEERE O —RIZ 2> T D &
ENTWD I, T HMEITE bSO 5 JFUA B
ATH Y, UHEHELREER Escherichia albertii % 857 e R
L LTHBEES LTV A 49, E. albertii 1% 2003 4F 12 %% 8%
SNTHHE YTH Y, EREATIIRBEICEAFRE ST
WD RTREMEM B 5 58, KEIZHOWTIL, KRR T D%
ARV FLEIE R - FEEEE 7R & DA AR O R
LT ENTE TN D 5028, FHNESZ: MR I A B 72
BMRE, £ ZCAMSE T, E. albertii 23548 RO RN
Thrllzelisar, RPHKFEKRNE LALTH D

*1 BLRTRZE R AR R AT JE R
Hirosaki University Graduate School of Health Sciences
T036-8564 T ARWAILATTIAM 66-1 TEL:0172-33-5111
66-1, Honcho, Hirosaki-shi, Aomori, 036-8564, Japan
*2 FLIRERIR A o 2 — Rt
Sapporo Clinical Laboratory Inc.
T060-0005 AbifEiE kLI X AL 5 475 18 T H 9 & 1
TEL:011-641-6311
18-9-1, Kita 5-jonishi, Chuo-ku, Sapporo-shi, Hokkaido, 060-0005, Japan
*3 R ER v 2 —
Amakusa Medical Center
T863-0046 ALK AN ALSET &Y 854-1 TEL:0969-24-4111
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Escherichia albertii, 3RANEZME, 7 ¢ A 7 JEHGE, SRANMMERE

Campylobacter JEJHUEDIRFEE TH LY Au~v A D,
MR R OIBEETH DR AT~ A D, b FOES
DEIIERRRF LS R BRI S AT 7 x40,
vZarvaxt 2N FRIHA 7Y 0805 HElE
HRICEF R EHERYYEICE I 5 E. albertii o> $HEL
SRR A R L7z,

I. HRELVAE
1. xi%
RGUIFIREE R R & v ¥ —, REHUIRERE v & —,
SR RAT 4 HNTART Y — LETHEMS#EZ 2
— CTAMERIR L 0 508 - FE &7z E. albertii72 #k & L
720 BASHIE 42 DM B 35 L OSBRI YLIE (2 B3 2 A9t &
FhiT HEROMEA R EFEHINCANY, Zh b EKOIR
DB D MEFE AT > TV,
2. FHik

AN ZERBRIT T ¢ 2 7 JEETE 1000 T L7,
Clinical and Laboratory Standards Institute (CLSI) o>}k 1
CHESN TV —RET 1 AZIEL LT, dREHITT
yzu<ATr (EM) 15ug, mAK~<A 2> (FOM) 50

854-1, Kamebamachi jikiba, Amakusa-shi, Kumamoto, 863-0046, Japan
4 MAREI I AT A INVTHRT MY —
Miroku Medical Laboratory Co., Ltd.
T384-2201 R EFURMAATIEIA 659-2 TEL:0267-54-2111
659-2, Innai, Saku-shi, Nagano, 384-2201, Japan
SLRTTTEAI @2 ' v 2 —
Hirosaki Medical Association Health Care Center
T036-8045 # ARVLIAATTEFH 2-7-1 TEL:0172-34-6121
2-7-1, Noda, Hirosaki-shi, Aomori, 036-8045, Japan
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B JFA Escherichia albertii (2 3617 2 3RS M0 A

FOM

1 FRFRZ MEERBRIC I 1T 5 Miller-Hinton 28 Kz i 4%+-

Mg, F7ua¥xH v (OFLX) 5ug, ¥7mr7afxi v
(CPFX) 5ug, 7 7% A4 27U (TC) 30ug @ 5 HHl
Lk, B> - F 4 A2 BD) AW,

MBREREN— I 7 2V a VERE CERD I8

TR, 37+1°C, 24+2 WpfHIpliEs 2864, WA AIEK T McF

05 DEFEICHKZHAR Lz, ZOBEKEZREREICT

Miiller-Hinton J&K5s# (BAA/bS) 1C8ER, R 5 FEA|

F 4 A7 ZEE L, 37£1°C, 24+2 MR L/m, HE®i%,

B EOFLIEMREFRIL, #£ 1 OWEEERE L II2HE,

J&ME (susceptible : S), H'[# (intermediate : I), Tk
(resistant : R) t¥|EL= (K1), £7=, kL LTE.

coli DIEHEFRETH D ATCC25922 ¥k & E. albertii @ type

strain Td % JCM17328 £k D HARAZ MEBR 217 - 72,

M #E

HRANEZ MR OF R A2 R 21TR L, w8 & L- 72 8k
W2 T, EM TIEIMRMEAS 67 # (93.1%) , H1H 23 5 # (6.9%)
ThoT-, EM MtPE 67 #kth TCMHMEIZ 10Kk T, 209595 2
FRIX OFLX, CPFX IZfitE% 7~ L, EM H1[# 5 £RiL FOM,
OFLX, CPFX, TC#M:% 7/~ L7z, F7= FOM [T 2Rkm M
Toh o7z, OFLX, CPFX TIXMmiER 2 ¥k (2.8%) TH Y,
WL S TC i, FOM Bt %7~ L7z, TC it 10 £ (13.9%)
1%, 2 823 OFLX, CPFX fit4:, EM, FOM JE&4:CTd - 7223,
OFLX, CPFX itk k< 8 #kiX, EM, FOM, OFLX,
CPRX JiitE &7~ L7,

% & L7= E. coli ATCC25922 #k & E. albertii JCM17328
BT, Wb EMitE, FOM, OFLX, CPFX &METdH
o7z, TC Tld, ®15: 72 ¥k 62 #k33 L O E. coli ATCC25922
FROSEME T - 72728, E. albertii JICM17328 ¥k IZili 4 T -
7=

(©2020 Health sciences Research.

£ 1 FEFRRES RIS T 2EIEMZOHELEEE (mm)

HeH R I S
EM <13 14~22 =23
FOM <10 11~15 =16
OFLX <12 13~15 =16
CPFX <15 16~20 =21
TC =1 12~14 =15

# 2 HANEZMERR (n=72)

T R E. coli E. albertii
ATCC25922 JCM17328
EM 67 5 0 R R
FOM 0 72 S S
OFLX 2 0 70 S S
CPFX 2 0 70 S S
TC 10 0 62 S R
V. F%

1991 4 WI4 B S U7~ E. albertii 1%, AT EFRE & L
THEHINTWD 4, —MOBEKITEEFTEREEELET D
DD, JERYYEVE C S RURYYE IR E STV D I E H .
MERIGHEIZRARE SNDH AR H 2 19, £, mFEKXE
#<> Campylobacter 72 & A HP g5l K B 1 do v CEEA it
(L3 S TWA 3, 2 Z TR TIE, E.albertii ©
FERRSZ PRI AN %, E. coli & D IRFMNESZ M D FHE A %
A LTz,

~rnuI4 FREFTH D EMIL, MEF D508 ¥ 7 2=
v MCER LEAEAREZIAET S 2 & ChEEEZ R T
A, ZOHEFN, L FERECMRERE 2 &0 7T ARk
i, Mycoplasma, Chlamydia 72 EIZH 2 HE 3K 9T,
Campylobacter B DIRIEIE N TH 5D, EM (FBRKMEDOZEHA
TEGFREDIYD, 77 LEHEREOARICER ST
DEAMEDOR =V LA BB TET S T ARERE I
E T e & 21, E. albertii OUTEIETH 5 E. coli 2
Salmonella 1%, EM HAIME & W bbivTuys 19, E. albertii
b ZALHMEE & FRERIC EM it & #d ST % 10, Kibret
5 8, E.coli IZBW\T EM Mtk 89.4%, i 3.0% & #E
Lz, AAFZECIdE & Lz 72 Bkt 67 £& (93.1%),
5 Bk (6.9%) THY, E. albertii © EM EEZ MR ILIZ
Kibret @ E. coli Dz MR 18 & [FEE O %78 LTz,
X 51 Kibret & 1813 EM PO E. coli 23 7.5% & #4545 L T
VW%, E.albertii 1% E. coli IZFEHICHERIL, BRFE ST
LEREMENRH B 50 L s, 5% EM EME E. albertii 234
BEIND LZBX DGR ENLETH D,

RAR~A T RIEHID FOM 1%, HFENNEL, HE
DREBIIHERIC LV FEARNICER VAT, MEEEDO &K %
T2 2, RIEANL, 7 FUEKRECZ 7 ABRMERER R &
WCHEZIT 2, /NRARBEPERS 20 IR B YLE ORI X



o 119 SRS THA FOM (B TH 7= 2 &
5, FOM X E. albertii IZHEZNTH D EEx b=, FTo,
Z OFEF T E. albertii 13 FOM ([C BAREMETH D L S L
Stock & DA N E —FH L7, Lo T, E.albertii ® FOM J&
SPEXRGFTHD B2 D, MEMEEK DS  ITRHERIE
DB TR D 72 0 HUE FE O M 3H R MR R
Campylobacter i O%A R EIZR BN TND 12 b,
E. albertii JEYYIEIC 1T 5 FOM O FiIZ B B HI¥r4 5 4
TR D, o, EHED DFRFEHFAKREE LTALNT
V% Campylobacter (Z331F % FOM Mtk &2 #HE Lz, 20
Z &5 E. albertii T OIS FAET D ATREMENE 2 5
NAEBOMERET D2LERH D,

PIEHIIE R TR NIRRT X R EOFEICBNT
HIBYERIRP R BIREZ B S hTnws 319, fi
N FE IR E STBE, FEEN TIZZE OFANT M
DHENRFEIRT D, oD VITEANCRTE SNIEW L o7
W OMTER R T28 BAC X0 T PEFE A 2 5 72 & Otk #
DMENLIC2 D, MR Y Te MY UBRYYEZ RBIE LT
L&, IBENPNEICRD EVnbRATWDS 3, &2 TR
T FRFZBICHEH SN TS OFLX, CPFX, TC %%t
LA L LTBEM L, OFLX, CPFX j3==2—% / n %
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[Original article]
Antibiotic Sensitivity in Emerging Pathogen Escherichia albertii

SHO YOSHIOKA™ MASAHIKO ITHO”? MASAHIRO ISOZAKI™
SEIKO TAMAI™ SEISHIN TSUKIASHI™ MIYUKI FUJIOKA™

(Received November 13, 2020 ; Accepted November 30, 2020)

Abstract: Escherichia albertii has attracts attention as a food poisoning pathogen. The biochemical properties and genetic
characteristics of this bacterium are becoming clear, but many questions remain regarding its antibiotic sensitivity. Here, we
investigated the antibiotic sensitivity of 72 E. albertii strains isolated from diarrhea stool specimens. In antibiotic sensitivity
tests, erythromycin (EM), fosfomycin (FOM), ofloxacin (OFLX), ciprofloxacin (CPFX), and tetracycline (TC) were used with
the disk diffusion method. As a result of this experiment, 67 strains were resistant and five strains were intermediate to EM.
FOM was identified as effective against E. albertii, as all strains were FOM-sensitive. Therefore, it is necessary to consider the
clinical application of FOM carefully. In addition, two strains were resistant to OFLX and CPFX, and ten strains were resistant
to TC. In recent years, the number of bacteria resistant to quinolones, such as OFLX and CPFX, and TC have increased; thus, it
was necessary to clarify which tolerance genes and resistance mechanisms against these drugs were present in the E. albertii
strains evaluated in this study. It was also necessary to clarify the antibiotic sensitivity of E. albertii strains isolated from the
environment, as antibiotic-resistant E. albertii strains were isolated from the environment.

Keywords: Escherichia albertii, antibiotic sensitivity, antimicrobial disk susceptibility tests, antimicrobial resistant bacteria
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7%, Friedman £ & K& ' Wilcoxon DfF5fF X AN I E %
ATkt &217 o 72, £z, BEHEOFAEIZ-W
T, BN & 7z, 4347 7 ki3 IBM SPSS Statistics
version25 & VY, HEAKMEILS%E L,

5. fRIERIECE

KGN IIARF D B, ARG IEFEOMEIZOWVWTH
RO EE AW CHAEI T2, RIFEICENT D L
THBRDRBESLT TICBW TR EW D Z v &,
FIEZ#ET 2 Z LR CH DL &, T4 —
PIRET LA AL, BREBRERICLVERE/S O,
TR I EHAM G A B O REE R LTRE L, K7
DE=H N T EfTolz, £, HEFBIRMLO D OHERF
Wi, WHREFEOERESANRICONT, ICLa—F—% w5
EONEEKRL, MELEZE LT Lk,

A VL BL R R TR F B E 0 JE B B 25 B DK GR
ZFTWD (EHEFE 5 2018-1138),
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£ 1 HREOPHE

BE i | 5 BEEER NRS [ REHK | mNE% | PR | B | AR 52
B A% BRAL bizy;4 =4 fERE | fEAR
1 50 1% % meﬁHWMME D), mMEIE, 1§ | 5.0 13 T RE TR @) O
BHLRRE, TR B
2 70 1 © BT ~F, B A, KNk 4.0 21 T TNE el O O
3 60 1% % ok NP 8.0 12 T fEE, O O O O
4 70 1% (3 BT~ 5.0 A 7c B O O
5 70 1% 7 TR (i) 3.0 11 T SRR @) O
6 70 = FREN T 75 13 pEREYiS @) @) O
7 70 1% [ 72U 3.0 570 T NE R @) O
8 80 1% © TIE, @ LT, T TEVE D R i B, AN Z2 e 3.0 g e T O
JiE, FORIREEREIS FE
9 70 X % T 1), WE T RKm, e i 4.0 6 7 THE O O O
10 30 & 7 i ML, 6 BL 3% i e, DR DRt, ARk 5.0 49 T VSRR O
11 30 1% L) TETR DB (B BT A A ) 55 4 TENETR O O O
12 80 1% 7 e ML AT 2.0 31 TR NEs @)
13 60 1% % T EPER 8.0 2 A R s @) O @)
14 50 1% 7 NEH B FIE 35 1 T NE R @)
15 60 1% 5 /7 ) — A SN, WA 0, AR 5.0 96 T e O
ﬂ%f“ #’éF'J“ 121 iﬁﬂﬂ%k
16 70 1 7 3.5 10 7 SE R O O O @)
17 80 1t 7 i»ﬁflfﬂ&%% T Bl AR b e 35 7 FEUR AR @) @)
18 30 1% 7 4.0 45 T NE TR @) @)
19 70 1% S &L 7.0 26 e T O O
20 70 1% [ FEINEEES 25 34 TR NE R @) [@)
21 60 1% 7 7L 0 66 T B O @)
22 60 & 7 EEEDS A 4.0 7 TR O O O
23 70 F& L) R P R AR 5.0 22 TGO FA S @) @)
24 70 1% 5 M JIE (RE 35 12 T NEER @) @) [@)
25 80 1% [ VAN 5.0 36 e EI @) @) O
26 70 1% I 72U 3.5 192 FEURRR R O @) O @)
27 60 1% L) FEPT, o MU, C T % 15 11 T e @) @) @)
28 60 1% B 72U 9.0 36 7 e @) @)
29 30 1% = RS 9.0 2 T Pk O O
30 70 1% 7 g ML HiE 4.0 36 T NE TR @) O @)
31 70 1% L) BB A, TBTE B BT 4.0 4 TR O
32 60 1% 7 PETRIR, L 1o 9 1.0 11 TR @) @)
33 30 1% 7 BETEIR, v L 4.0 34 T TR O @) @)

m #8R

1. FREOHAR~DSMKR

344 DEBEPOS N BRSO, AR ARTZREH
MIRNEWVIER D14 BB INIIE L E2D, 334 M3 AHi
DR, I A, T ABEZOFEIZSIML T, ST A%
OFAEETIZ, SADBARBRITB W TREK T L7220, ik
WZB N 132840 (58 T 282.4%) Th 77,

2. NREDHE

F IR OWE LT, RO R E & et L2,
SR 2B NME ML & OBREHE E 2T R
MWRNZ Enn, HEFERBRE L-, Fini 38~87 i TH
D, SEEMERIT 72.2+10.4 5%, 65 mLL EOmEERE 1L 26 4
(78.8%), HHIEEmE 1% 17 4(51.5%) Tdh - 7=, HEBNT B
23 £(69.7%), Pk 10 £4(30.3%) Th -7z, ARE T 12 4
(36.4%), EREE 1T 21 4(63.6%) Tdh > 1=, BEAFE BRI
SE, OEME, mERE, MR EOMERIER, BN
BECHEBIC L DRI EOIRRBHER, BEES A, A
BIEN AL EOEMF A, BV v~TF, FREREE,
PEIRIS, TREREER CEMEETH Y, HEURRORE

HHDITN T, BT YISV T FRIELE YR
EORBE®RTHY, BEORAEAEFEEES TODHRHET

bol-, MREBRIEZOBEII 1 » A0D 570 » A L g
N, FHINL 4621028 1 H Th o7, BIREZ OEML
X, ZVINEICA KRS 10 4, AMIEE2S 8 4, ATEZEE
DA%, KEEHEWMN 44, ETEN34, EEEN 24,
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HEEN14, AFEN14ThoTo, HRESZ OIBEN
i, R Ty 7N 154, 20 bRk 7T o v s ERR
OFFHN 144, NROHZB 184 ThoTz, NIRIEFEROH
Wik, MIRZIEROH LK EP ) S>EHOH 2B EEN
THEY, BFIRLEHOH 23EDOMHEIT 9 4(27.3%), H1O
SNER D B 5D E T 24 4(72.7%), BEAEIL 7 4
212%)Toh o7, STAFIN BN 1 5 At E TOBRFENE
ERE—TCho7z, 72720, EHIZR 2 IRT I &Rk
Ja sy OEEIZERTWARRICH T2, TN » Atk
TIXEFIR TEN 54 Th o7z, £, PHN ORRIGHD
MY L, PIARZESH I SEOEHEA L T,

3. BMADEE
WA ARTORHDRE, /¥ —1, B, *HA1TE)

JE A DIRINZDONT, IMARI(FE 1) NRS HaiL 0 S8
1 £(3.0%) ERAEE T TORWEE DN WTR, 950824
6.1%) E EERFAEBE L TWLIHEEL W, EHIX
4564226 S THY, BIETIHFBREDORATH >, TP

DERNL & MEE DA 2 2 1T T,

£ 2 RAHOENL & PEE ORI

RPN ]
JMAHOME [ TRELS | SR | MBab~ MK | JH~ K
n=18 n=8 n=4 n=3

R 10 2 1 1
FHCHl T o7 10 1 2 0
[ 7 2 2 1
LON5% 4 1 2
Bl 5557 3 1 1 0
= EHN 3 0 0 0
[ TRFEV 1 0 2 1
FIF 0 0 1 1
EE 0 1 1 0
BN 0 0 1 1

14



KH, KE,
R Cik TR X% T8l L5722 1043 >
THY, L EICHA LN Tholz, BHEF TIXIL
OB ) PO 4 41 H LT, BEEH~ TR TILA
BN 44 EDidoton, TETHIT LS 7 TR YW |

DRIV 24 L EUC A BTV, B~ BB
H3IB LD T=RN, TLIND IR 23IHBI TN,

A D RE — 2 EEPIES OEALIZ DOV TEIITRT,

HPRRB O E LT b &0 o IIEHCIE, JAios
AT EBIXIEE A ERADN WS B EREE T BE L
WEED IRV A 5 BE X T > Tho T,

3 I DRE — 2 LARIRIEE O

e vz | s | R | AT
WD/ = n=18 | -8 Lﬁf #jf
FEATRARZD 2 2 0 0
ERITFEEAERAN 2N ) ) 0 0
A1 H1EFRVEAR S D
EREITTEALERAND 3 ) 1 0
21 H 2 FFRVEARH D
EERITFZEAERAND N 0 0 0
21 H3EFHRWVRARD D
TERITEE A SR A R 0 0 ) 0
21 H4BEFERVNEARD D
ERITFEEAERAN 2N ) 0 0 ]
A1 HSEFEVEARS D
RN BIRVE AR H Y, 1
HOMIZHEL 7o o720 §5< 7 1 2 1
o045
RS 1 H < 1 2 0 1
FHIR A DOFABNC L DTREAHANIRL 72D & 2 ORI T

B %, ETOERBEBAICHE LT TEW T %o Tz,
Mg Es DI A Tl MaTh LTV eWEE ) BSicb Evo 7=,
SHEAE I DB o D HE) TN 12 HIE A M08
{7po T,

K4 FRHOIMALINC L DRAHMIRLS 70D & & DR

EEIDN
Maopgin | sEZEES | MEE~T | A~k
n=18 n=8 % n=4 i n=3
fild, LR 12 0 1 1
B 7 B 7 2 2 2
il 5 0 2 1
DECF B B R 4 2 1 0
Wabng L& 1 1 0 0
BafR7Z2 L 1 1 0 0
BTk 0 2 0 0
HENHICE - 72 & & 1 0 0 0
MR A F LR 1 0 0 0
FEN & X 0 1 0 0
[P 0 1 0 0
R FE - - 1 0 0 0
L (T AT T—7) 1 0 0 0
A D T DIZEM L TW5D 2 & 2RSITRT, TERE

RHE IR LICETRT D) 364%, RO D) 333%, (%
BT 5 303%M EALICET Bz, THICZR W) oK
221.2%5 > 7=,

AR IO W T OB HRIF =33 K M) T [EFEHE17
4(51.5%)1 B Thole, [4 0 F—%y FT4(21.2%))
R [EESA152%)) %, HOHRXTWEY, [TFHKI4
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TRk A

(21.2%)1 MhEHE14GB.0%)) [KAIL152%)] %, E#F
BUSNDNINOEREHFTCHDE LW, £, THFCh
W64 (182%)1 HEbH T,

5 FHABBOLZOICERL TWDHZ & n=33 (#HEXKEZ)

N (%)

LRSI & 7 = LICEFTD 12 (36.4)
HD 5 11 (33.3)
RS 10 (30.3)

~ = 7(21.2)
KR 220 7(21.2)
md 4(12.1)
HE e 1(3.0)

AT FIIT LT D Am=33EEKHZ)T 72 L

114(33.3%) ] BNixbEn-o72h,  [TEEE 84 (24.2%)]
ME544(15.2%)) , [TEF4%302.1%)1 , T¥# Ty %
Wil D14(3.0%) & Gl D A 2 N—% 28T TN HEHINSE D)
o7, F, TRA3ZAO.1%)] ThHhinnh D [E24(6.1%) ]
DEZE S H T,

QT ABIDFEA, ik, L, M5 >OEE L PEER

NRSD Y15 #134.5622.265, FIiktsd T A b D5
FUF3.00£1.71 4, HADARZ O -4 51153.79+3.655, HAD
D DO FIT4.5243.655. ThH > 1=,

PHNEHE OHRIEZ BT 2% A, ik, RZ, Mmoo
OBFHENZOWT, MARTOREREZ AW Lc 7 v
<mﬁﬁ%ﬁoko%&0;5:,ﬂ%ﬁﬁ?xh@%ﬁﬁ
DOFEMEEEORFEL Y SHADDH 5 S DB SN EITIK
Mo 72(p<0.05), F 72, HADD RENE W TIHEWEEL Y
HAFEIINRSHE A2 E < (p<0.05), HADOHI H DD b
HEIZE DN 12(p<0.01), HADDH] 5 S5 S I2 >0 TS, K
WHETIEEWHEER Y b ABEICHBMERT 2 PREHRTH
Y (p<0.05), HADDRZ D5 E b A BTN - 72 (p<0.05).
#6 A, i, KL, #OOOBEIZONT n=33

N T FIFRAR

HH (n=14) (n=19) p it
NRS 5% 4.18+1.42 4.84+2.72 0.371
HAD 7158 3.21+1.81 4.2143.52 0.299
HAD #11 9 >fF/5  2.93%1.78 5.68+4.18 0.018*

RLZE RZRN

A (n=19) (n=14) i
FNGHERR T A B 3.16+1.78 2.79+1.67 0.543
NRS #5355 5.24+2.21 3.64+2.04 0.041*
HAD #19 D155 6.05£3.78 2434221 0.002*

LI ReT =N R i/}

HH (=12) (0=21) p it
FIFfEesR T A b 2.17+1.19 3.48+1.81 0.018*
NRS %58 4.67+3.03 4.50+1.76 0.864
HAD 2158 5.75+3.39 2.67+1.93 0.011%*

IR AR TR IR A FT

HH (n=14) (n=19) p fit
MR T A b 2.86+1.61 3.11+1.82 0.682
HAD &1 4.2142.67 3.47+3.13 0.470
HAD #11 5 D155 5.14+4.52 4.054+2.90 0.438

*p<0.05

Fio, PREE AT A, A2k, 152, REITHET
LER L OEEZ G L, AEELUHEEBINZRD b
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HARB R hRER O & B i L 7o 8H 0 Of O BEt

ToRERERTR Uz, WP 3 2 ki > )T,
B R 1TSS R OPHNARE & ek LT, AEICMm
PRHEER T A N DR SHMED 5 T2(p<0.05), F7=, #1H o5
DIEWEICHEEER VD ARNZ WWVHBA N H - 7=

(p=0.052),
£7T MFREM OB/ REFETLEKROEE n=33
NEU(%) p fifi
FNFAERR 7T A NS AL mn=14 K n=19
" 75 L 4(28.6) 13 (68.4)
R smkm 10014 63le 08T
HAD #)1 5 2155 mlon=12 {K\ n=21
» Y 5417 17 (81.0)
MERMFE 7(58.3) 419.0) %032
*p<<0.05

5. MERHEOMRORE
(W) A& Dz

WAL, MAER, St AL BHO PR LB DV T
Friedmantfi @& & 1T > 7o fE 5, A EZNFR O bi7z(p<0.01),
F D%, ZEEEME L L C, Bonferronilk % A THARE
BT B kR T A N O AHIHE O g E AT o TR B
ZRBITART, I AR CILH HA3.00(2.00-4.40) T d - 7o A
AN 13 R E6.00(5.00-6.00) & A B I E05%k DA AN
5L 72(p<0.01, Z{#4.73), ST ARTE DEETIE, ST ALD
H % © H 48 134.00(2.00-5.00) & A7 EZ A EIFR OSSN EF-
L 72(p<0.01, Zf#2.62), T AEf% &0 ALD A#OHRIZE
WTHHEEEDAELI, MABEZDOIEI BN AITAKLLIY
HH B m Do 12(p<0.01, ZfE3.70),
QI ANE DR H

SN, B, A B %O P RAEO Iz DV T
Friedmanffi i€ 17\, A EZDFE D B2 (p<0.01), < D%,
ZE L E & LT, Bonferroniy% & VW TNRSEF S DA
i O Hle 24T o 7o B 2 R8I, A ARG T il ix
4.00(3.25-5.25) Td o 7223, S NEAZ 1T RA#1E3.50(2.50-
4.75) E BRI A O AMK T L 72(p<0.01, ZAi3.42), " A
B LA ARIITFEEEN R -T2, ST A%
DI 1E3.00(2.00-5.00)TH Y, MARTEL Y b AT A
DOFEEDME T LTV 72(p<0.01, Z{#3.07),

# 8 MABOMGFEFADEL n=33

I ARl YIPNERS A1 5 Hi%
SRR 3.00 6.00 4.00
=2k (2.00-4.40)  *{* (5.00-6.00) F *(2.00-5.00)
3k 3k

5o I 400 — 1 350 3.00

(3.25;5.25) 1 (2.50-4.75) (2.00-5.00)

==

HAD DA% 4.00 B 3.00
(eI (1.50-5.00)) (1.00-5.50)
HAD @ 3.00 3.50
5o/ (2.00-7.00) a (1.00-6.75)

ol (PO fifEpH)  **+p<0.01
I ABDORE, #:H>>

Wilcoxon D 1§ = A NEAZ K E 2 F W THAD O RN % e OV
9 OFFRUITOWT, AR & S AL w A % Ot i 247 -

TR, WTNOBRIZEWN TS, FEENRLS, 2hh
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RO B IR T2(FR8),

HADD A AR EN AL S AZIZEBIT B REER S DD
AU RATHFIZONT, 19 DF11ELL L0 S DIRREN G
PID DTN AR T4 TH > 71223, ALy A#%IZIE34
WY, 14 LmoT, REIZHOWTHE, 1AL ETH=0
I THo 242, 3% Loz, RLELMHIOL D
I, BERAIZ A o AT RENE R OV R 72 4 O R BEIE S & B
SR VLRI [~ et 4L 2 AR L 72

6. HMEREtoFAMORE

F 9 \ZHFRSRML O A I BT 2 BT T O REAM AL R
BT, U=y hORNEFEF TEL otz 3R T
B, Tkoot) @] NEbETIEULETH- T,
866 b0 TIREMR DN TWehoTz, N
BROMGEIZHONTH, [t hote) @) %
HAOETIERU ETHo7, THL1ro7) O 1 AOEK
13 TR DI LV nh LRV Th o7,
#9 FHAMEICET 2 BETWEEOFTM  n=33

V—7 Ly hOHRE AN (%)
otz 25 (75.8)
i 6(18.2)
EbbEbnzien 2(6.1)
F << amoiz 0 (0)
NZE DS g AE(%)
LT ol 27 (81.8)
S| 5(15.2)
Lo 7z 1(3.0)
& BT EnEk D4 % o
DA b 2e00)
(aVAE o) 29 (87.9)
bbb 3(9.1)
BT T 720 1(3.0)
S DR & & AN (%)
HrorLhoiz 30 (90.9)
Ehotz 0 (0)
0 IRhoT 3(9.1)

BoNTmEO5%OF RN, THEYLHZ ] 5387.9%
Thotz, MENTZ7e\0 ] 1AOEBEIE, TR SR
T2 e nienolz) Thoto, Thrb7aw] 34 OEEH
HIFAHATH -7 O E &iXTH X 9 E Lo
NOEITHY, TRpo7= XV ot~ TRV 2otz
3HOBEL [b o L& =ho72) MANLLFHELT
WhHEWND, HAETHELTOHTHWWN BN 1£<
DNIRNZ ERCEFERH D Z L2 AR RILE-TN 5,
M LK RB L WA R20DITHNE R, fdL bR L
TERLW &, 2D 95 HLD14IZHADDH D D L REZDEFH
R ERESRTH ST,

V. £%8

1. f* ARID PHN 2B DA
AR 72D & X1 T L TWRWEE] 42.4%, [#)
UWNZEE] 39.4%, THRRET) 242%&, BHWTHEINZRL< T
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AR T2 o T A O TS N Ik b £ <,
A OEAHNC L DAL 725 & X ORI TIE, 2T
DEFREALICIE@ LT TEI 28R N% o 7228, JafEEs
DA TIE il LTWRWEE] NEHEhoT-, BIRD
(ZITPHNOJR A LR n 7 BV oA BN e, I, MR
BPNERF KRB SN, UFEMT e T =T (B
TR A2 & 720, REOTE, BE - JUEZL
HEORPKIC L > TR EhDMA) I EnT
WD, ARG TIIME R O A DORELN [ X% X% [$T
T L D72 PP EIcA LN L, JHADT—
LRI & OB T, MRS A0 & D BE TS B
DIEE A EREHRT VDB AR S D &84 (K140
NEELTWeZ Enb, MRPREIWVERE DD &R
bivic, RUFFEOXG L 72 - 7= BREERIZ % A % 3F 2 2 PHN
BE CIEBRV R A O FRE (840) LIAMZ, SLVER (84)
DR TH -T2, BN THHRAZRE LI TND DI

[l ST A P E BN A B A B X A RIS TN 5%, B
7 mF 4 =T RNELRTVEMITH D L EZ S5,

2. FrARIOPINEBEDEAHICBEERUVFET IER

I ANFTOFGEBRER T A N O RK O 5133.00£1.71
RTChoTlz, RIFEORIGEILBEHE 5% T T-RBR1 72
LGS T3ETHY, SEDIEERRTH > 7=, HHEED
SEEIE LA L R OFRH O2BE 25 1T TR ADIR S & OB %
IR LIRS R, ABANH N1, BEES10, 84
DOPHNEF /N7 Ly b EHWTERIZEET 5 EHie it
EAToTofER, RRICHT2HERAREDBE ORLE AL
KUEFRZHRT 2 AREERH D EHE L THD, Lo L,
AR DI A ADRTE LB A2 LD X 5128 L
FODRTRENTWRWI L, REOEEMEITI TR
Tholo, RBIETITAMERT A MesZx, ity 7 b
EROCTHNEITo 7y, REE OB RB 2EITK
<, F£7, HADORZDOWVHH R H3.I9m LKool &
Mo, kLA, REEOREEMEEZRT I LIIRETH
STz Bbhi,

ZO—FT, MR T A b OEEROREMEE SO
£ HLHADDH O SO/ RN FEITK L, HFEAMRVEE
T O RN Z &R EN T, PHNEF OREM - L
PRI T 2 R ISR L 72 ZR 1A 2 s, i 529130
O L LDHEMEROM G 2H#A L, PANEEIT (B
P & THERRW] OFENEL AL, 1) SHEAIC
HD R LT, BEINIITIEE O R EO R
BREDTATARVMIEY, HCOHEICHT IARE
BEEDD, fEe RERIKBREZZEL LT 2FeM o 2
RENG X SN ERH D, PHNBEF TR AIC X
DS ORISR D RTN T EITINR T, ABFED R %E
DOHJERIXT2.25%, 65Kk LA D FilinE 132644 (78.8%) TdH
D, BCHdHoloZ LD, 1D OBM L e o o wEEN
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TRk A

bHLEZ LT,

RO RELRIMIEIRE, BA, BV v~F%E
DEEFRBR & o 7o, TREBRAEE TIT O 223 SR OHF
T2 nbd, B A, BED A, B A7 E DRk A
B ERZ T D EREE XS RRERP BT &
THIZE SR < A B FTHEME N D B L RIB ENT W5, M
i) U~ FBETIE, RIELISHI D DORE & ESWIED
FHEARMRIC B o7z & S 52, 18P BE O RE R
Lo SRR A LRI, JRIAR BRI D &S
HHIROTMLIR O o 5 BEZIIPHNEF LV b1 5 >ikfE
DEMBENENIERIIRENTZDZ Ennd, WLt
BHRIRSE 2 B4 2 0 HREBEORBICL > THI ) I
B b2 o ATREMEN B 2 b, AR O RE ITREE R
BEERORBREBENR L, BRSNS S L BEEOH
LM RBE R CWEZ b, 1D ORI
WEL-WREELEZ DN,

HADD R @ WEE TR WA XL Y A EICNRSH A
N <, HADOHI D 2OF R b A REICE NP> T2, ST ARID
NRSHH A D FHIT4.5622.26 5 TH Y, RIRTIXFREEDOR
H TSI, SR EOFEEL F~BEDORADH 5 H
BN4LA2.4%) bW, AL TAEETLHZ LA
L ARLEL - B, RSO D ORAREITHE LTe R A
T A TREMNTLESINEDZENEZL LN, A ML AN
FEHMLT2 SRR E 72030, WANEIBRT L EEZS
niz,

MR FLFMIT L TN D N2 TIE, #, 1), &
T, K, FHE N, FRE, REOA UAN—ZZETFT TS
FEholeh, Tl ERIZLIZEEDNB3I%ERDE
Molz, ElE O D SIIEREI R — ORI TE L F
BV R — S RPN L ICEEEZ T A bR T
%o IRIEBIZ OV T OIERIRITERE & O [EIE 40
oD, TNDRFHEMTHENE I NIRHTH- T,
FRAHTFEL LT, 20D EMNL L VI EERH -7
D, BN &S EIKITR D o T2, AR TIRRIRIE 2 20T
HNABETIE, HRHENORWES, EFEEICHRL
WS WIBEIZ, BOEGRERHBEILEK» 27298 nb
NTWD, FASOUATENC AENR 2T & TRADE
MENCL K R AN H Y, SRR H R
PRIRML L LB ICHME T L R 2B ERET L LT, K
LIRA I L T < WEMERNRIB STz,

3. BEHFOEMMEORE
()N DI DR R

AR T 2 MZoWT, MARIBOLEETIE, SMAE
BOZIMDNN NI AR I b EBICERBED T2, I
AHTE Y BAABEZENALTAGOBEPEREIC LA L
72(p<0.01), M ARI CITREHE 2= T -RBEN <, Hil
Bl O OFERIBIEANEZ T LR E L CHEMEL, 1y A%
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HARB R hRER O & B i L 7o 8H 0 Of O BEt

WIRBREEE 22T 5R1L 0 I3z HicoF Tz, L
MU, MMAE#Z LY BNAMALL A% TIEAREICHABMET L
T, MEFESERERROBITICHE L 20, &
R TTIIEm ORI Lo TREMFEBRRBRO RN L < 7
DN ENHER I N TN D, RIFFEO X RHE 1L EH R
2B TEEENENoT-Z L b, EWRR RS
WKIFV =7 by b0 7 by bEBUVIKLIEALTH D
ZDHEIITBITRENDH D,

QM AZ DB HRARLRIIXT D5 F

NRSHF R DI AR O W A 4T o T2 FEHR, T AEZITIE
MARTEL Y b HEBITIRAORE ML T L7z(p<0.01), 7=,
MABEHEN AT ABIIIEEEN RN T2, LS
A% TIEMARE Y b EEICRADRENMETFT LTV
(p<0.01), & BCEEAR N O RHLIEIZ B 2 Aakiefitix, (8
BT FRIZ & 0 1053 ~203 FREEEALIC TR L7272 Th o
720, BEHE OEL TR AOR B RBRNED b,
MANEZP LN AL H A% E TICIRFENEOEE NI »>
7208, WANEERT 5 2 i3/, MAFILE Y bIr ALy A
BIZITAEBICWADMET L, ZoOERICIE, BEOEH#
Fis—HE L CRROMY & BEHBELPETORORHEDT-
DIV 2 bt 7z 2 &N RLNEE 5 2 72 ATRetED
bDEEZ ORIz, IWHLT EENHREREIZB VTR
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[Original article]

Examination of the pain-relieving effects of education
in patients with post-herpetic neuralgia

YUKINO OHTA"' HARUKA OTSU™
TAKASHI KUDO™ NAOKO KUTSUZAWA™

(Received February 1, 2021 ; Accepted February 9, 2021)

Abstract: The purpose of this study was to examine the effects of education with the aim of alleviating pain caused by
knowledge and anxiety in patients with post-herpetic neuralgia (PHN). Participants were 33 outpatients receiving PHN
treatment, and the researcher provided knowledge in 10-minute individual interviews. In the group with high anxiety for Hospital
Anxiety and Depression Scale (HAD), the Numerical Rating Scale (NRS) score was significantly higher (p <0.05) and the
depression score for HAD was also significantly higher (p <0.01) at baseline. There was no significant difference in HAD
anxiety and depression scores 1 month after the intervention. However, immediately after the intervention, the NRS score and
knowledge confirmation test score improved significantly, and even one month after the intervention, the NRS score improved
significantly from baseline (p <0.01). Therefore, patient education was considered effective in improving knowledge and pain
immediately after the intervention.

Keywords: Post- herpetic neuralgia, Patient education, Anxiety, Depression, Knowledge
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[Report]

Examination of a 3D modeling technology education program for
health sciences students -Evaluation of educational effectiveness and
motivation to learn among clinical laboratory students

HIROYUKI NOZAKA*! MIYUKI FUJIOKA*! MANABU NAKANO™!
KOUSUKE KASAI"! KAZUFUMI YAMAGATA™

(Received September 29, 2020 ; Accepted January 18, 2021)

Abstract: The use of 3D printers in medicine is expanding from medical parts manufacturing to regenerative medicine. 3D
manufacturing is shifting from medical companies to hospitals, and it is expected that 3D modeling education for health
science students will be necessary in the future. In this study, we developed a basic education program of 3D modeling
technology for health science students and evaluated it in practice. As a result of a questionnaire survey of 42 clinical
laboratory students before and after our program, the percentage of students who were interested in 3D modeling technology
increased significantly from 40.5% to 87.9%. 81.8% of the respondents thought that 3D modeling technology is necessary for
clinical laboratory technologist education. In the verification of the educational program, 95.2% of the participants satisfied
the technical standards, while only 54.2% satisfied the process standards. It was considered necessary to improve the
educational program to understand the issues from the user's point of view and to solve technical problems. There is a high
possibility that 3D modeling technology will be widely applied in the medical field in the future, regardless of specialty.
Therefore, it is necessary to establish a systematic educational program for learning 3D modeling technology for each
specialized field in the future.

Keywords: 3D modeling, 3D printing, Medical engineering
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[Report]

Daily life management of elderly people with physical illness
recognized by care staff in long-term care insurance facilities

HARUKA OTSU"" MAO KOWATARI? REINA KUROSAKA™
ERI NAKAYAMA™ RUI FURUDATE™
HIDETAKA NARITA"! MARINA KUDOU"!

(Received November 25, 2020 ; Accepted January 27, 2021)

Abstract: : In this study, the authors clarified realities regarding daily life management of elderly people with physical illness
recognized by care staff in long-term care insurance facilities so as to examine the problems in interprofessional collaboration
between nursing staff and care staff toward the daily life management of elderly people with physical illness. An anonymous
self-administered questionnaire survey was conducted on 1,000 care staff at long-term care insurance facilities nationwide, and
227 responses (valid response rate 22.7%) were analyzed. Since there was a moderate to high positive correlation between the
knowledge about daily life management and the implementation status of assisting prevention of physical illness deterioration
(p<0.01), it was considered that the knowledge and effects of daily care may have been the motivation for implementing the
daily life management. Information was shared directly and indirectly in inter-occupational collaboration with nursing staff. On
the other hand, in daily life management to prevent physical illness deterioration in the elderly, it was an issue to have the
recognition that nursing staff and care staff cooperate as a team.

Keywords: Long-term care insurance facilities, Care staff, Daily life management, Multi-professional cooperation
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[Proceeding]

[Special lecture]
[Can dialects save people/lives?]
Kahoru Imamura
Hirosaki Gakuin University Graduate School of Liberal Arts Department of Japanese Literature,

Aomori, dJapan

[Oral presentation]
1. The satisfaction of students during adult nursing science training
— the current situation and problem of the training in the study by the influence of covid19 —
Yusuke Muraoka?, Tateyama Mitsuko?, Mikiko Izawal, Youko Tsuchiya?
1) Hirosaki Gakuin University Faculty Of Nursing
Key words : adult nursing, training, satisfaction, COPID19

2. Construction of exposure dose calculation model and simple interface for emergency medical
responder using PHITS
Kazuki Narumi?, Yoko Suzuki?, Mizuki Sakamoto?, Tomoki Koiwa?, Shuya Nomura?,
Kanako Yamanouchi?, Takakiyo Tsujiguchi?, Yoichiro Hosokawal)
1) Hirosaki University Graduate School of Health Sciences
Key words : readiation emergency medicine, = Monte Carlo simulation, = PHITS,

emergency medical responder, exposed dose

3. The study of antibiotic sensitivity in emerging pathogens Escherichia albertii
Sho Yoshioka?, Masahiko Itoh?, Yoshihiko Izawa®, Riho Watanabe?®, Miyuki Fujioka?
1) Hirosaki University Graduate School of Health Sciences
2) Sapporo Clinical Laboratory Inc.
3) Hirosaki University School of Health Sciences
Key words : Escherichia albertii, Antimicrobial sensitivity, Drug resistant bacteria,

Gene detection

4. Development of e-learning material of the trauma treatment for the victims of radioactive
contamination
Tomoki Koiwa?, Momoka Narital?, Mizuki Sakamoto?, Yoko Suzuki?, Kazuki Narumi?,
Kanako Yamanouchi?, Masaru Yamaguchi?, Takakiyo Tsujiguchi?, Eichi Tsuruga?
1) Hirosaki University Graduate School of Health Sciences
Key words : radiation emergency medicine,  radiological technologist, = education,

e-learning tool
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5. Benefit effect of apple intake on hepatic and muscular glycogens in the rat
Kanae Ideguchi?, Mayumi Akasaka?, Ririka Nei’”, Ayaka Kasai’, Hiroe Matsuoka?,
Risa Otaka?, Natsumi Tanaka?
1) Department of scientific nutrition, tohoku women’s college

Key words : hepatic glycogen, muscular glycogen, apple, rats
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