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THEOMEICETFTEZXT7 4> dITYOHBE ZOEEERNRE
BEDBD
FALBE R R R e TS

AT A4y TREICHTEINDAT 4TI
> (sphingomyelin, SM) ® A7 1 ¥ THERE
(glycosphingolipid, GSL) &, JEEE ETa L A5
O — )b & IR e v hvaEI (IRE ~ A 2710 K x
1Y) 2L, 2V T FNEESTZED
RIEL RSN RET 7 b fiEik, M
JE EDZEEEN LIy T FVEER Y V87,
TRESFOMEEHOEE L CEEREHEZ LD
EEZHNTVS,

T AR MR P e O FpL LR E 2 305 1) 2 oxX
Ho—#HTHY, KRB TELERBOELRS - 1
Gl - b A XY N B RTHEA L, SRR
LCRELZIES . MM ftohTd "Ik
BB LHIENLA XY METHBPECE
B EHRTLETROEELZAINRY N TH S,
IEEOERE GO &3 5 AL o 554 <> b
& T Mg dtE 24k (T cell antigen receptor,
TCR) R EDREZHERICL > THFEEINL VTS
WREOHEIC L > THIIES NG, ZhbDT T
FIOVIZHIIERE & 2 IR D5 T OB 2 2 L &
a7z, RE~A 270 XA URZOMERK
RERABLTLIDEEZOND.

INFTIRE~A 70 FAAL YOFFRICIE, &
YITVF TR (YT VERERERAEIZS D GSL O—
) ofTH GMI1 & extended-GM1b 12 &2
ot ralL 9 MRy yBYy 7=y b (cholera
toxin- B subunit, CTx-B) "% HWHN T & 72,
Lo L, Msile i3k T txTh > 7
)Y FOEBHEMEL, BB L Twb GSL o
TY CTx-Bi#EaMTr» 7))+ FidbEThsH 2
Lo TWi Fh, BETIHEADORAT 1
YONRE S TN A DA 70 KA 4 2 EREH
LR ZERZ D EEZONTEY, Mk
FIloBITDIEE~ A 70 F X 4 v ORISR
WEZKRERTH 5.

ARWFE T T Mo LB BT 5 SM ~ A
70 RXA ORI 2 Y E L.
X LDICE AR~ 7 2O RliE O 5Lz B

BHAT Ay IIT) UEBEMNT L. SM 5 F08
56 51T I AY —fLLTWBHIKE (SM~ 1~
ORXA V) OATFRYIZEHRT LI/ =
(Lysenin, Lys) &, —4 T THBtL Tw5b SM I
TR ET A% 5 ¥~ (EquinatoxinIl,
Eqtll) o 2f##HO SM a1y v HRE AW
T L7z, 2R, Mo SM ZE8iE 1%
— OB TRKECERHL, TELIT I
NHSMEEGWT A2HMETH L SM AEHEEE L
(sphingomyelin synthase, SMS1) ®ZH L N)L T
BEICHIB SN TWA Z EAVRENT. HETX
E IO W B A & SM FEBLIE AR 2 1K T
L, FEOBERBICHERECHENTLZLTH
L. e THaELL 72 SM OB IR X IE & 0 #IR
B EHRTH 2/ TH 72D L, SM~A 71
FX A VFBEIZ 10 B RN L T,
FEOERIIBITASM YA 270 KX AL D
BhEz 5iz728 SMSI DRIE~ 7 X% T
Z OWHREMNE R Z AT L 72, SMSI KIE~ ™7 ATl
SHALIZRE S SM BB OB AGED g, SM 33
FEEFBEBICBNTEHELIKT LWL, 20
& & SMSI DRIEIZ L A SM OHIEMETH 51 5
I MR GSL ORMEW 2B INERED S h o 7.
WIZ, 2O I A% EAORROETIVE LS
TCR NI VAV 2w <o R EHITEDE.
EOBRIROEFNTHETCR NIV AV 2 =v 7
<7 A (A AHY TCR Tg, OT-1 TCR Tg) %
TIE, SMSI RIEIZ X 0 oAb B oo Mt i 45
WAL TBY, EORROKTARRD SN
BHOBEROETNVTHALTCR N T VAV 2 =v s
<~ A (F A HY TCR Tg) ®%Tld SMSI KHHIZ
IVEORBIROTLHEL RO, TNEDOHEH
TCR KA DO MBIE T 5 WD D B 720, Kl
FRLLC TCR HI# % 17 o 758, SMSI R E M M
faclda >y bo— v & i L CHIREEALTTHET %
LDV L 72, & 512 SMSI /R IERIA L T,
TCREN DY 7 F VT Tdh b ZAPT0 DY) ¥k
1623 TCR RIS ARV ITHE L T 7z, A O#EIRIZD
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D35 ERKS O V) Y RALR 7 R b — 2 AR ST
Tdh 5 Bim 5B, ERKS O T DmiEs 1o
Nur77 OFEBL B L TH Y, SMSI KB
WAL TIX TCR ¥ 7 F MEEATLHES 5 2 & A3
L7 AR~ 2 ORI SM % 7w L
72IKREC TCR A A 1T 9 &, SM DR KA
12 TCR ¥ 7V D5 & AR O INASFED &
7z, k&, AoRRIZBWTSM~ A 71
KA A4 21d TCR ¥ 7 F IV H FHE§ 5 ML 12 $0i]
BB 5 952 ENHLNE o7z

SMSI1 R¥E~ w7 A D fgiihe Tid TCR ¥ 74 v
EEOBERS A SN2, v MAIME T Mgtk T
& 4 Jurkat ML D SMSI E=T D/ v 7 57 Vil
fakkTix, MEo SM &2% 2 Eljd L 727213 T SM
A7 RAAL CHPHEL, TCR ¥ 7 FIVRED
W2 e mESNTwE. £2 T
CRISPR/Cas9 ¥ A 7 & % T Jurkat fiE 12
SMSI1 & GSL & DO W3S ThbH 7V a )bt
I I FOEHEE (Glucosylceramide synthase:
GlcCerS) OZREAZE A L, Jurkat filgicB v T
SM~A4 20 RXAYHRTCR V7T IVRZEIZH L
T PRER D &5 5128 < 2 FHRE T 5 &
EDIZGSL VYA 27 R AL v EDEEEL LKL
72. SMSIZE¥E A Jurkat Mg TIESM ~ 4 7 0
RALOREBPZELEALTEY, 2oL
TCR HIBUZFES ZAP-70 ) Y FRALOK T R Ca2*
OB DTLHENFED S L7z, — T GleCerS % #i8
AR TIE TCR ¥ 7 F Vo Z LI R 6
Dotz &5 SMSIZ S A Jurkat Al g 12
SMSI1 #aT#FEAT S &, SM FEHIE mock EH
A Jurkat Mg & RIEEICEFCTHEL, 2ok X
SMSI 7 538 AMifg TR &7z TCR & 7 F VAniE
D TCHENE mock A Jurkat Mg & FFEE I F T
TL7.
RWFFEIZED, SM~¥A 270 XA VIETCR ¥
T F AR E Z WHI I HE L Tw b 2 E S A
&7 o7z SMSI RIEMEHE TIXIE & OERIF I

SM ZSHLE AN L % 72812, TCR #ll# o B fiE
HTFAS) TCR ¥ 7 F Vi EE A S AU CH O #IR
BHELZEEZONRDE. COZEIZTCR V7 F
VIEE ORI SM ICEAZIRE~Y A 70 Fx A
UHGT A ERREL TS, Kila st
(2B T SM S OB UL Rk B I HIE S T B
D, FROPMAEINL Z L TY 7 IVRERE
A SN, IEEOEIRE E T 5 TCR FIE O
EEHEEILLTWAbDEEZ SNL.
HORERBEEED THITIZ~A 70 K2 A
CHERURE Q- - B EALDSE Z B 2 LA
ENTwL, &%) 7~ b—7A (systemic
lupus erythematosus, SLE) H## @ T fifg T3y
fEDa L A7u0— )L GSL2s#MmL T8, 21
b OFEH 2w N Tl & RIREICKRT S &
% & THIlOBEREDS S 2. HOMER SRS
O THICBIT S SMEHZ/LITHME SN T
WS, RIEDE G- 5 X9 IR Tl
» SM OEZAL RO 7 > Vit & 0 ZA1L)
HRELZEFMOENTVE, 5%, BEALH
CoEREREZE O M THMRIZBIT S SMEBHO
ZALZ AT L, HORIERBIZBITS2SM~ A 7
O RXAAYOFREAMANERLHEICL, Ht
W, IWEEORIEIZORIT T E 2w,

(BEXH) EHRX (REHRX)

1) Kaoru Toshima, Masakazu Nagafuku, Toshiro
Okazaki, Toshihide Kobayashi, Jin-ichi Inokuchi.
Plasma membrane sphingomyelin modulates
thymocyte development by inhibiting TCR-induced
apoptosis. International Immunology, 2018. DOI:
10.1093/intimm/dxy082.

2) KBIEA, BB2H%, WA &£ /00— A
T4y TITY) YA s8R AL 2T Jurkat Mifgo
T MFEPUR Z BRI BICHIE S 5. &
JEEEFIHFF I 7ERE, 65, 20—42, 2018,
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NPCIL1 #/* U EBEAS5OIAL XFO—JLIRIRICE (TS
HoTUF ROEBZHEZDEN

-}
WAL AR R AR A Be BRI e R BRI R 1223k

(HREx - W)

VAT U= )IFEREDHEEE ST D1 >Th
D, 2784 FRVEY, HIEE, ©% 30 DA
AROTYE L R b EE LT ThbH. FE,
L AT U= )VIIE &, FACH] & HE < B IRE
ILDOHERICEEICBWTEELRIENZ HD 50
A, MMEEED) A7 7725 —E L CHE
o THBY, Mmfal 27— VikEo@EY) 7z
HMEFEICIZZ KRR LAFEL N TnD. ERICE
5 aL A7ua— VEHEEOMRHTESKR L &F
MODWINDING » A2 L > THY o TWib,
BEIZOWTIZ 7TV CoA # W EE L, 2
VAT H=UNERDLLEEBEORIGIZOWT, Z
NETICEESR, SEH, UOHELZIICOELT
MR DS R ENTE. — T, BEDOES
HEI L AT 00— VORPHEREIZOWTIEE D
K SAFE SN TN S,

BErSoaFERRO T L A F 0 — VIRILE 13
A&l ¥ > 732 %, Niemann-Pick Cl-like 1
(NPCIL1) 2sHLmy etk ziHoTBh, T
ORI EE SO L A 70— VERIUI D BE S L
TW5, Il AFa— VIERERLZEF I 7
IENPCIL1 2% —% v b &L, filastsE—v—7
WCEEFEET A, NPCILL ZEFRETIEIZ VR
V—AZBEL, 2L AT O — UKTEREICIIRE
fE~E Y 70— k&, N KEHEBICA TS 3L
AT U= VOMEER MY A =& LM% &

TEFIIEF—7)
,O/t”ﬂ’@w
g
:

1) ENRE 2)ALAFO—LEBHN 3)ALAFO—-LRFER

aALAFA—,

rd
m———;;/.:aF:

o N—— ?

1 NPCIL1 DV HA 7Y 7 kkk

W

i

VIEED 2L 250 — )b &N LB At
(I41). NPCILLIZH > 7 )4y FIZEDE~ A 2
0O FAA ZREL, EEEEEEZ RS OI30R
BT NDRY Y vy THAHT7uF) 1, 70
F)UL2NRETHL. w470 KX 4 DR
ZBWT, o r7)F v Feyuady v idEHELR
BRIZH D Z EHE SN Twb oo, NPCILL
ICEhralLA57a— VIR BWTCH 7 )+
RASR7=FTIHZENZ DOV TIEH S 227 o T2\,
DroBfzsEz, SHOMETIIRE»S
DO NPCILL #4r L7z L A7 0 — )VIRIUZ BT
HrTI)FY RBPED L) EHERIL TV
O HHT LA E L7

(& - R - EE]

v MERE O HEK293T (Human Embryonic
Kidney 293T) = > hu— )Vififlg &, HEK293 T
GM3S &Rk (GM3S KO) Mg % HvT
NPCILI KM 2 a L A5 0 — VE%EERIZ BT 5
T F Y FORRET 21T 72, ZOfER
GM3S KO fifacid o > b o — Vil & kX T
NPCIL1 # /v L7z L 27 1 — VELY A B A3
ENTWw/, &5, v hba— Vil Tlix
NPCIL1 [HEH TH 5 =¥ F I 7 L > THl
JaN~O 3 L 278 — VLY JA B3] S v T
72, GM3S KOMifgcld = ¥F3I7malL A7
O — VELD) ABIPRIZRDSHE L L Tz, 2ol
EMB, GM3SORIBIZ T ¥ F I 7 LD
B - B2 L D NPCIL1 ORI T 25 &2z L
TWVWAIREEN R EIN., SH6I12, IV AT
0 — JVIKAE 9 7 NPC1L1 O IR E I 2 & ML~ D
JRAEZEALDS NPCIL]1 OHRRICEZETH L Z &2 b,
NPCILl DRTEZE ) TV ¥ A MICBE TR 2%
Fer L, Ol AT u— VLEE o NPCIL1 O R
Zbxk 3 ba— Ui, GM3S KO M T i
Sl 2ofER, 3 bo— VMg TR
W 2 & Ml A~ NPC1L1 28HL ) sA F T
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aLAFO-)L
T e ol
) -l
C.?/s\?:; C%/ Va
on L
"0
REn
BERALTIFLEEY BERALTUTEGL
BERATIEVFRA
4 =
REpooaRTa-LeRET — LA
4
RILATO-LEEREHY

M2 FEEalL 27— VIEREBERE LTOH v
ZAE AN

727%, GM3S KO #ifig <& NPCIL1 Ol N2 47
A S Cwzz. Lk HEK293T #ilfig % Fi v
TeFEBIZE Y, H 74T FAYNPCILL OH#fE
B E ENDE T EDTREE N, WRIZ, FEEEIZ
& 2B \VT NPCIL1 OFERRICH >~ 7)) 4 2 B8
BIG L TW200E ) RETE2IT) 729012, ¥ 7
2% T 21T - 72, ZOfEF, HEK293T #
ok eV E LTV FEERE B GM3S D
Sy 7T ML), YU RAOBEIZBWTYL I
L A7 0 — )UIKAF) 72 NPCIL1 O#KEFEH 2 5 W
HANOREZALTFI E N Tz, 512, BE
PHDIL AT I — VIIEIZOWTHRET 2175
TR, GM3SD /v 777 ML WBENLLD

IV AT H— )VIRPERITAEEIEKT L Twe DL
LFofER LY, GM3S ®/KIEIZ NPCIL] @ #EEK
T, $abbE»S DL A5 0 — VIO
flzpl XTI EDPHLNE R ST, 561,
GM3S / v 7 77 b~ AEEN TR, AF
FEMOE I L AT O — VI L TR %
IRYTHEENDS, GM3 B LU GM3S 23 oE I L
AT U= VIIEGEEN & 20 5 5 2 LRk S
7z (2. Y

(BEXH) EHRX (REHRX)

1) Nihei, W., M. Nagafuku, H. Hayamizu, Y. Odagiri, Y.
Tamura, Y. Kikuchi, L. Veillon, H. Kanoh, K. Inamori,
K. Arai, K. Kabayama, K. Fukase, and J. Inokuchi.
NPC1L1-dependent intestinal cholesterol absorption
requires ganglioside GM3 in membrane microdomains.
(2018) J. Lipid Res. Nov;59(11):2181 —2187.

2) Inamori, K, H. Ito, Y. Tamura, T. Nitta, X. Yang, W.
Nihei, F. Shishido, S. Imazu, S. Tsukita, T. Yamada,
H. Katagiri, and J. Inokuchi. 2018. Deficient
ganglioside synthesis restores responsiveness to
leptin and melanocortin signaling in obese KKAy
mice. (2018) J. Lipid Res. Aug59(8):1472 —1481.
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Memantine Dt > 21EH & T DIEREFHRAICEE 4 2%

ki

i

FALBR AR SRS B S 2 SE B

JEAE G B A2 X 5 2016 4EFE R T OB RE DK
I I L, ) OIRIFAEEICBWTHAD A
DA=TW\IFRET S LHEESNTVDE, 2D L)
IR, 9 2WAERKEEZ 5N L HBE S
ML %oTBY, H)2WOTH - GRIZKE %
MORFE o Tn5,

T NA = — RIEBHE G 3 O memantine
(MEM) &, K9 2mOEZICK LIL) >EH %
R Z &AL AT E 7z ketamine & A AR IZIEHE
4 1y N-methyl-pD-aspartate (NMDA) = &1k
antagonist T& % %%, ketamine & %7 ) XJH, %)
TESE L Vo 72RIWER A 72 <, a7 nicotine &K
% serotonin (5-HT) 3 AR L CH M EH %
HLTwS, T/, HH=ETIE MEM »RA
dopamine (DA) % 5-HT OFIL Y AAHEL X O
monoamine oxidase (MAO) MAEEHEZH T 5 2
ExLMICLTEL EE, BRABICBANT
MEM @ Efli#5-%%9) D EF I L TRIRTH
L ENTwE, fEoC, MEM IZBEFOD
i) DEOVERTF ORI L 2 5 7 7 3 ik
FAERT %7217 T7% < NMDA 2K 72
EOEKBERMERET A 0Oz s AT
PO DL R D RLUEEIEZ HND.

K BT T IVEIE L THW S LT B IRER
it (olfactory bulbectomy: OBX) #i#id ) 2%
BB ORI HDL L 72478 FZ b, fiifE
LA T 2O E#MTH L. E 512,
B F0IC S, OBX B o 8 - il - BIR
¥ - MR OZE M2 & IR E LR, w4
DIXTF Loz, 9 DHEE T LD 5N 5 ik
LEAL LR ENT WS, Lo REITE R
FARRA I I, BRI L) 2o 28k
Tl 7% (MBI GTUdET S, o T, AET IV
R Z L Z o2 ) DWET NV TH L L E
2o, HLHH) DEOHIERIREHMHIZH V5
NTETV5D,

DERLEERZIEIC, IOREFVEWE L
TOBX ¥ 7 2% v, KB TIE, MEM D)

DERICOWTATE M ICHRET L, S 6I12%
DA F Z A LA TR A 2 & NI fRiE
1 72 BLR 20 & WAL 70 © N2 FAEY F I F
U L D ME L7z

Mtk 6 MHEIZBIT S OBX ¥ A X B TE)EE
7 & NZHRHIKIKRRB L T — VAR T3
VBRI B W TEF R OERSREOLN, Th
5E MEM O 2 METiE 7% < 4 AR EERS 12X -
THEICEE SN2 L9 5, MEM OB E#E5-1E
Lo OMER A RT LWL E o7z, HaEIK
KRB T — VY AR Y 3 v RO BB O
ML 1L, noradrenaline (NAd) ##%R% DA ##E
FROWEEKTABBLTEBY, COE/) 73
BEARADKEEKTA OBX ¥~ 7 A THH SN L. Afif
FICBWT, £/ T I VAEBBIZBIT 2 EHER
DB F T 5 tyrosine hydroxylase (TH) DI
HPEL72E A THIZOBX ¥ 7 ADWETHE
WA LTED, ZoREAIE MEM OEMEHR5- 12
Lo THEIZW#H SN S Z & % Western blot {12
Lo THERE L7z, £72, MBS NAd %= 5 N2 DA I
B LTl OBX ¥ 7 A28 W T Sham ¥ 7 A & g
LAREIZHD L CTW7225 DA D4 D AH MEM
(B2 GIC L > THEEICEEE SN2, DA ORI
HLDIRIE CTd 5 DOPAC/DA 7 &5 UNIZ HVA/DA
WL THEIBL72E 25 MEM OBERSI2L -
TOBX w7 AIZBIT%5 DOPAC/DA 7% 6 VI
HVA/DA "E R Sz DUaT, S#EEICE
T MEM (213 MAOg FHEEM 7% & TNI2 DA L
DAABEEHEZET A2 L E2HE L TWE.
fit> T, MEM 3} DA oz 2 HE L,
DA Z#IML TW AR RIS /2. S 512,
DA ZFARTI Y 7T VAEEIC O W THE 2175 72
& Z % protein kinase A (PKA), DA- and cAMP-
regulated phosphoprotein-32 ( DARPP-32) ,
extracellular signal-regulated protein kinase (ERK)
1/2, cAMP-responsive element binding protein
(CREB) @V » it 7% & NI brain-derived
neurotrophic factor (BDNF) L \)L28 OBX ¥
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Memantine

\Y/

MAOg activify, DA uptake

(]t _—— vD At "/‘;cmglia

\ 4
- 'v' DA receptor
V1

Hippocampus

(Biol. Pharm. Bull. 32: 850-855, 2009)

Astrocyte

&

Activation of glia cellsl

QOO0

IB_D_N_FH\

)
v
@lt I Neuroprotection “

Anti-depressant effect

Fig. 1. Hypothesis of MEM antidepressant mechanism.

ADWHRIZBWTIKTFTLTRBY, st
MEM OEHFH G2 L > TSz i) 2Fo
TEMFE & LTEZON TV A MREAEICES L
TWAiHEEBDNF L XLV OBX w7 A TR T L
Tz Z & H SR T OMAgIEGE 7 & 0N
RSB~ D 3L D EAL & WRAL 1 7 & 25
THEYFTFECHE L. Zo8%E OBX v
A O if 5 B IR 01 C O A MR BUE A 7 70 A &R
L, ZHICHBE L TR~ — 7 —T
5 DCX % b I #EME~ — 7 —Tdh 5
NeuN OFEB L NV HEIHED LWz, b
DA S MEM @G & o> THEIHE S
N7z, INHOREL D MEM O 21ERICIE,
BDNF 5% 4 L 72 1 B R IR [ -C oo il g 3 Bt 412
2 B AR~ D 5L 2S5 L T BT
REMEATRIZ S 7z,

AR PRREN 2 Bl ST 217> 72, OBX
< 2L pIkB-a 7 5 N2 p-NF-xB p65 D
HAbx AL C TNF-a & IL-6 L NUAYEEICEEINL
TBY, 3707070 —h—ThbIbal %5
7 Abay A ho~v—5—ThbCGFAP O
EHOEREN R 2o TW5DH I &% b NI MEM
DEMEHEGICL s THBEIIRESND Z L 2L
ML — W —BEMEE 72 5 N2 Western blotting 12
Lo THER L7, $72, MEMIZOBX Y7 ATD
BHEICBIFAMTRN—= AWy V7 TH D
Bel2 LNVOREA E ‘S, TR A%S

YT Th D Bax LI B G52 o7z, —F
T, OBX ¥ 7 A TOifEHIZBIT S cleaved
caspase-3 L'~V FHIE MEM 0% 512X > TH
BllgEES N IS ofER L2 S MEM 35
IN® caspase-3 TlEMEL 7 & ONIZ Bel-2/Bax D /35
Aw#BEZ LI L oTT RNV A% LT
VBT REMEASRIE S 7.

Dk, R CHONIERTRIET S &,
MEM D&M+ 5 13Ol H 12 B 15 5 MAO BHE,
DAY AARHESL L O TH oEMHALICERF L T
DA L \)Laiind+, DA SHEE TR Y 7 FIVik
FOWEMEALIC & 2 BDNF S s % /i L 72wkt
FAERER R B L OCOEMEILI 7 a7 ) 7 o
WX BRFEVET A b A A V43w & Bel-2 Z8H &
BN & A U 7R IR EE RN R & D B SEH &R
FTHREE A S 2 L7z (Fig 1). #£- T, MEM
SRR E O EATIIH O A & T IHEIEE L EER
DR T EOREMIEIR % B3 A Rk 2R L7z,

ERX (FZFFHR)

i

Takahashi K, Nakagawasai O, Nemoto W, Kadota S, Isono
J, Odaira T, Sakuma W, Arai Y, Tadano T, Tan-No K.
Memantine ameliorates depressive-like behaviors by
regulating hippocampal cell proliferation and
neuroprotection in olfactory bulbectomized mice.
Neuropharmacology, 137: 141 —155 (2018).
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Importance of O-GlcNAcylation in cell adhesion and migration
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O-GlcNAcylation is a post-translational
modification of protein serine, or threonine residue
catalyzed by O-GlcNAc transferase (OGT) in the
nucleus and cytoplasm. O-GlcNAcylation plays
critical roles in the cellular signaling that affects the
different biological functions of cells depending upon
cell type. However, the molecular mechanisms that
how the O-GlcNAcylation regulates cell migration
remains unclear. Here, we used the doxycycline
(DOX) inducible short hairpin RNA (shRNA)
system to establish an OGT knockdown (KD)
HeLa cell line and found that O-GIcNAcylation is a
key regulator for cell adhesion, migration, and focal
adhesion (FA) complex formation. The expression
levels of OGT and O-GlcNAcylation were
remarkably suppressed 24 h after induction of DOX.
Knockdown of OGT significantly promoted cell
adhesion, but it suppressed the cell migration on
fibronectin. The immunostaining with paxillin, a
marker for FA plaque, clearly showed that the
number of FA was increased in the KD cells
compared with that in the control cells. The O-

GlcNAcylation levels of paxillin, talin, and focal

FEEMFZERE MR R

adhesion kinase (FAK) were downregulated in
KD cells. Interestingly, the complex formation
between integrin 1, FAK, paxillin, and talin was
greatly increased in KD cells. Consistently, levels of
active integrin f1 were significantly enhanced in
KD cells, while they were decreased in cells
overexpressing OGT. Taking together, these data
suggest a novel regulatory mechanism where loss
of O-GlcNAclyation may promote focal adhesion
complex formation, thereby affecting integrin-
mediated functions such as cell adhesion and

migration.

(BEXH) WX, TEHR

1) Xu, Z., Isaji, T. Fukuda, T., Wang, Y., Gu, J., O-
GlcNAcylation regulates integrin-mediated cell
adhesion and migration via formation of focal
adhesion complexes. J Biol Chem. 2018 [In press].

2) Zhang, G, Isaji, T. Xu, Z, Lu, X, Fukuda, T, Gu, J.
N-acetylglucosaminyltransferase-I as a novel
regulator of epithelial-mesenchymal transition.
FASEB J. 2019 Feb;33(2):2823 — 2835.
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Functional analysis of N-acetylglucosaminyltransferase-1I:

a novel regulator of epithelial-mesenchymal transition

iR

e
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N-Glycans are involved in numerous biological
processes such as cell adhesion, migration and
invasion. To distinguish their functions of complex
high mannose types of N-glycans, we used
the CRISPR/Cas9 system to establish NN-
acetylglucosaminyltransferase I (GnT-1I)-knockout
cells (KO). Loss of GnT-1 greatly induced cell-cell
adhesion, and decreased cell migration. In addition,
the expression levels of the epithelial-mesenchymal
transition (EMT) markers such as a-SMA,
vimentin and N-cadherin were suppressed, while
the expression of claudin-1 was promoted,
suggesting a mesenchymal-epithelial transition-like
phenotype, an opposite process to the EMT, was
occurred in the KO cells. The phosphorylation
levels of Smad2 and EGFR, as well as those of
integrin-mediated FAK were consistently
suppressed. Furthermore, the restoration of GnT-I in
the KO cells suppressed the cell-cell adhesion and
augmented the expression of EMT markers as well
as that of FAK activation. The expression levels of
integrins were upregulated in the KO cells although
their functions were decreased, while their

expression levels were downregulated in the rescued

cells, which suggested a negative feedback loop
between function and expression. Finally, we also
found that the expression of GnT-1 was important
for cell survival, resistance to cancer drugs, and
increased colony formation. The results of the
present study clearly demonstrate that GnT-1 works
as a switch to turn on/off EMT, which further
supports the notion that on most of surface
receptors, the N-glycans differentially play

important roles in biological functions.

(BEXB) XWX, &EHR

1) Zhang, G, Isaji, T., Xu, Z. Lu, X, Fukuda, T.Gu, J., \-
acetylglucosaminyltransferase-I as a novel regulator
of epithelial-mesenchymal transition. FASEB J.
2019;33(2):2823 — 2835.

2) Lu, X, Zhang, D., Shoji, H, Duan, C., Zhang, G., Isaji,
T. Wang, Y., Fukuda, T., Gu. J., Deficiency of a1,6-
fucosyltransferase promotes neuroinflammation by
increasing the sensitivity of glial cells to
inflammatory mediators. Biochim Biophys Acta Gen
Subj. 2019;1863(3):598 — 608.
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Functional analysis of core fucosylation in neuroinflammation
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In mammals, core fucosylation is catalyzed by «1,6-
fucosyltransferase (Fut8) in N-glycans. Previously,
we reported that Fut8-deficient (Fut87/") mice
displayed a attenuation of cognitive function with
inhibiting hippocampal long-term potentiation,
increased locomotion and schizophrenia-like
behaviors, indicating that core ucosylation
plays an important role in the brain. Since
neuroinflammation is a common pathological change
in most brain diseases, this study was focused on
investigating the effects of Fut8 in glial cells.

Surprisingly, the results of immunohistochemical
staining of brain tissues with Iba-1, a marker for
microglia, clearly showed a significant increase in the
number of Iba-1-positive cells in untreated Fut8/~
mice by comparison with both wild-type (Fut8/+)
and hetero (Fut87/~) mice. In addition, under
inflammatory conditions stimulated by a lower dose
of lipopolysaccharide, Fut8 /" mice showed an
extensive increase in both the numbers and sizes
of Iba-1-positive cells. Also, western blotting
consistently showed increases in the expression
levels of both Iba-1 and GFAP, a marker for
astrocytes, in Fut8/" mice by comparison with
Fut8** mice.

Interestingly, stimulation with pro-inflammatory
factors, such as IFN-y and IL-6, induced expression
levels of fucosylation in primary microglia, as well
as in glial cell lines. To understand the underlying
mechanism, we used the CRISPR/Cas9 system to
knockout (KO) the Fut8 gene in BV-2 cells, a

model cell for microglia cells, and C6 cells, a glioma
cell lines. Cell motility and INOS expression were
easily induced by IFN-y in Fut8 KO BV-2 cells
compared with wild-type (WT) cells. In a similar
manner, C6 KO cells showed a higher response to
IL-6-stimulated phopho-STAT3 signaling, compared
with wild-type cells. This phenomenon was further
confirmed by primary astrocytes treated with 2-
fluoro-L-fucose, a specific inhibitor for fucosylation.

These results clearly demonstrate the
importance of core fucosylation in glial cells, which
regulates the states of neuroinflammation by
modulating the sensitivity of glial cells to
inflammatory mediators. Taken together with
previous finding, suggesting disorders found in
cranial nerves system of Fut8~~ mice are caused by

not only neurons but also glial cells dysfunction.

(BEXB) EHRX, &EHR

1) Lu, X, Zhang, D., Shoji, H, Duan, C,, Zhang, G, Isaji, T,
Wang, Y., Fukuda, T., Gu, J., Deficiency of «1l,6-
fucosyltransferase promotes neuroinflammation by
increasing the sensitivity of glial cells to inflammatory
mediators. Biochim. Biophys. Acta. 2019 Mar;1863
(3):598 - 608.

2) Zhang, G, Isaji, T. Xu, Z, Lu, X, Fukuda, T, Gu, J.
N-acetylglucosaminyltransferase-I as a novel
regulator of epithelial-mesenchymal transition.
FASEB J. 2019 Feb;33(2):2823 - 2835.
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PEPRIVERRE (L, HEPRIE D EE R B PAED —D
THhY), ENMEAOELRFEREL L L CHEL
o TWa, HERFEEEX, BRI E LT
I - TS 5 LIHEEE T CTLEEITILEEY
T, ETERBESELIELLTELRY. L2do
T, RWISR & FHIBED 720 O RE A B 1 R
MWEEE DL, A7 4 THIREE, A 71
TRECTHILEIIFETNVI—ART T I b+ —
A, YTV EORETHEREIN TS, T3
Fix, A7 4 T2 VEBICRPIm (720 E)
AT I FHEETHAELTBY, 2L O5THEITE
LTS, 73 FHFHEOSERMEIE, T
HE [ESETRE (C16-20) & MESIRIIE (C22-
26)] 156 (2KEEIL - ZEAES) HEL DRI
BRIZE->T, IR ENDLOEL .
AT 4 Y THERRE X, WA, BERIE, MR
Bl EFSTREBICBOORREAMENE
EEH-oTwL I Mo T, LaL, B
RIGHEBEIC BT B A 7 4 > THENGE Oy fe E B
EENZOVWTIE, WELEARITH L. KiFZET
X, BERIRMEEIEB I A A 7 1 v THEIRE DR RE
HEHEN LR BEREHSPICT L7202, BlEo A
T4 v THERRE & AT L7, ZOREE, FERRE
TN AREE SR~ Y A, ANLT MY
N EREME 1 BB R R~ 7 A OB TR
THAT 4 v IHERRED R D 2 EAVHTL /2.
HEHRIMENCE ST AL TF v BENERL 2
db/db~™w ATIE, ZVai kT 3IFeLF 27 b
DIVt T I ROREBSEINT L2 EPHmESINT
WA, RFZEC/URRRT 4 v THENRE
(Gb3Cer) MDA, o bu—)b=w AL L
TERWZ EZRWE L. BRFIIEE D @EER
FERBERNTFOMGVFIEICES T 52 &0b,
BRI SAE (S B O B B R T 55 5
KK ¥ ACEEHTEAR$452 LT, A74 0T
WEREOREAMPNERT R L2, Ko 2
T4 v IRERRE B E AT L 72K R, db/db~
A2 LI B I A RR AT 4 v THERE 5

AL C\w/z. db/db & KK~ ZDFET, 3§
BZEALS 2 A7 4 ¥ THERRE ASE IR 72 B % B
LMICT A7, LTFUVBIETHAERL
ob/obB XA ML T M M VEFENE 1 BIMEIR
K~ ADM %17 > 72. ob/ob~< ™ A%, db/db
~ ALY OFEHEALNY — &R L, ob/ob
I AND L T F G Gh3Cer D FEBE %,
T b=~ T ALFELNVE THES 7.
BLIRZEWE &2, AML TR MY FENE1R
PERIFE~ ™ 2L, ob/ob, db/db~w A L [AFRIZE
Gb3Cer DFEMMKT LT/, AMNLT MU MY
VIEEMRERE T AL, A VA VDORZIZE

DL TF DB - A S D R LR O S,
ZFEIKL 7 F VIERX 2T 5. T2, KK~
T ADY G, BESLEBTAERNOMKE, IR
MARKLEL 7F VIEX 2T 4. TNHOH
ErpiFz b e, ERRoEE LTF U REIK
D7 O RREREOHEIUHEG L Twb 2 L &R
BLTW5.

RO TIE, A7 4 ¥ THENRE ORI
FRSE 70 2 3 FHE7S, AHEEICKE R EL Y
ZAAHZEDRENDDH L. L72D> T, HERA
PEBEICBEE L TR 5 A7 1+ » THERE
DFFRER T 52 L1, JRREEHSMICHE
Thsb. KWFETIE, SENHEL M AR L7/
KK ~ 7 ADFET, WAL Sz 7 oK
TR O T %, Whkra~x 777 -4
TLAEEGHE R W T T 72, ZO8ER, fafl
DR T-FE (C22, C23, C24) HSHRICHEANL C
Wiz BESRIRIEPTE O C3H/HeN < 7 2 O B i ©
X, KK~ 7 2O THRIEDOMEN 2 KRGk
MBREE L2 FREPEREB L Tz, Lok
L0, ZuRREREORER RO S RE
END I EDD, BRIV RE ORI B 12 5 %
BRIEFISIZBT 5, 70 RKAHERE O JE &k
HEHEORELZ v PRSP~ AFHHIk~ s 0
Tr—=YEHACCEMEi L7, FoME, WEH S
O RAMENEE (X, Toll-like receptor 4 (TLR4) V)
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A Homeostasis B Pathological state C
(Obesity, Diabetes, etc.)
Gb3Cer Gb3Cer (VLCFA) Gb3Cer
LPS + Ghacer LPs + Gb4Cer

Gb4Cer (VLCFA)

j Activation

J & Activation

e

Host Defence

l Activation
) — poifiiod | @ [l —, oY — MB
TLR4 TLR4 TLR4
Monomer Monomer Monomer
Signaling l Signaling
NF-xB NF-xB

/

Chronic Inflammation

Fig. 1. Working hypothesis for the action of Gb3Cer and Gb4Cer on TLR4 signaling.

77~ F (LPS, HMGB1) OfEfE T, TLR4 #EIRWY
BRI T4 TEY 2L — % — b L CRIEMRMEG
REOZ LR E N (Fig 1).

M IREE OBV 2 Fefie 12 & D, BB LEW
(AGEs) DFEERFRILA b L AT S, B
ANOEN b~ 0T 7 =Y ORER AT XY L
ML TLRAFEHD EAH$ 5. T, #RIKT
I3 LPS ® HMGB1 % ColfihigE s LR+ 52 &
MH, BIEIEENER SN T WIREIZH- T
Wh LTV IRBUR T RSN L AR
AIF—HBEICHEICE D L 21T TR <, GEM
AR 5 2 & TREMWT A I A v 05w %
H#L, RIESICICHEES 5. KEMETA bH A~
&, BRI O 7 o R R AE R O F B A& BN
EED. LA T, BREEEMIZLDIERLZ
PRI 2> & MR E S Iz L 7 F v s, Bl
FuRRHEREOEBR 2 EMSE, EWnL/ru

RAWENREAS, TLR4A Y &> FAEAET, TLR4 I2AE
A3 52 & CRIERISZARHE L, HERWGIEEIED
FRRETEHC S LT b 2 L SARIZE & b Rig &
Na. L7F X 2EBO 7 RKRERE D%
BEA N ZALDE S HBHIZEY, IR
TEBE D72 2 B WL R G R S OHE R 12D 72
WL ENTFHENS,

(BEXW)

Globo-series glycosphingolipids enhance Toll-like
receptor 4-mediated inflammation and play a
pathophysiological role in diabetic nephropathy,
Takahiro Nitta, Hirotaka Kanoh, Kei-ichiro Inamori,
Akemi Suzuki, Tomoko Takahashi, and Jin-ichi
Inokuchi, Glycobiology, cwyl05, https://doi.org/
10.1093/glycob/cwy105, advance online publication.
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WVEIZ P L RCE B ARG B RERFEOERE BB L-ET IV X 2BV R
— REEROFEICHT 2NV X ML ZOFEERANHRREE —
KA A
FULE BRI R B i e R R M

(= - BY)

S SN BT W IR R0 U R, AR D) R SR A
JERE T AHEMRATH ), SRR E M
PEDTUHE, FEfid 2 RAEICL D B SN LMY
BT VTP TH D MBI BT S RIEK
AL, I IgE BEMR i iRk EIc L D gl & 2
XN, IR 2 AL S — THIFL (Th2) & A
v % —uA*x (interleukin; IL) 4, IL-5, IL-13
EWVoS T2 A M A VICXoTHEL S,
T THIUIHIENE T M (Treg) 12X 2P,
RA& N LGENT 2 AR STV 528, Wik
BE TIERMIM A R W D Treg O WA R
DT AR D, Treg 12 & 5 G KGO £
DRAT D L, HENT Y ADONGHEZF| & 2
L, #gR e LT Th2 REMISZ R L L5 R
FEZMEFE - FEEHTLEIEEZLNTWV S,
Wi (D FEFE N AT FR ~ 2 W FAHEICEEL THB D,
HETFHRRE, 7TLUUVF—FN, WL EOEER
FRT VNI U REYE, ERGRWE, %, O
A ML AR EOBREERT, Z LT Treg OAH
RENRBEINTVWDELODFHMZE X B = X A1
ANHTH 5.

Z 2 THRIE, PO A ML A REI
Treg O LFHE L IHIT 5 2 L I12 & D) BEAEN TR
BEEHEORZWT, R LT Th2 I2fF-> 725
P OB IZHE < 7 LV — Vb BLoo B =R 2 B &
5 EMHET, TORIED-DIZT LIV F —
B ET I~ 7 A TOLHVIA N L ADFELEN
REBRFEIG 2 2B OV THE 21T o 72.

(5]

i 5 E 7V~ 7 21X BALB/c M\VE~ 7 2 % i,
1% 24 H# (Postnatal Day 24: PND 24) & PND
202907V 7 3 v (OVA) &KEEET IV 3 =
LADOREWE ERENRS- L, PND 76 I2=7 1)L
{LL72OVA 2 A S TIER L 72, F72, g
ZFE L PND 18 & PND 21 12 OVA # A &8 T

T, P A ML A& LTPND 17 5 PND 22
BT BER ML A (MS) % 6 H e L CEfr
L7,

Lo, MSIZX DA ML 2B ZFMT 572
A ML AR L OPND 17, PND 19, PND
220X ML ABAMBRICHIE AL, A ML AK
VEYTHAMEEILF ATy (GC) %
Wz L7z,

Wi E TN BUT B REBERFLZONR L Th
259 % MS OB 2 a3 5729, PND 81 12 4
T a) T B R E BB, S S PR R
(BALF) O RKIEHEMAL e SAEMEA 14 b A~
MAEH OVA B0 IgE O E Z 1T - 72, T 7=,
PND 81 D Jififil %80 2 7ERL L PAS B4t 12 X D &k
W A A e BE L7z,

WIZPUREE RO &G REORE L ERFLEL
L OMS oY EOMEF D726, PND 76 HUE B
ORI & BRECL OVA 776K C 72 RE R 2 1T
vy, R B G & BE AR FIE R O BREEY A M A
1 OMEERIT- 72, Z L TREERFLO L
B E % 72 LT 5 Treg 2345 MS D2
Mial$ 572, PND 22 12555 7588 (BLN)
I L BLN 10 Treg l22oW T 70— A kA
N — T 24T o 7z

[#ER]

M4 GC & MS AR AT IZ I~ MS B4 12 H &=
WL, E72IEMS B~ T AR MS B A
Y ATHBEIIHEMLZ.

MEE IV 2B APUEARN B A 0
U R A RERSEIEmE~ T R RER
FE T ATHEBEIKT LA, BEEFEIIMZ
MS Bl & ) BhnEEL A 5 7z, BALF o %
FEPEMIIE S SEME A M 4 v, MET OVA FRE
I IGE 2BV T O RO R TH - 72, gL
WZOWTHERERSH L M EoRREE -7, L
L, WE~7 AL MSEAM~ T AIZDOWTIE,
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WIER L EIRR SN0 7

WAL D OVA 12X 3 2 B4 SRR A FHE T
TR S NzH, MSEMIZ L D BEMAR S
7o RIEEREFETICBNTIEIMS OFHIZ X
L OZLIZ R SN oz, BEEFETO
YA MAA DT HFEBRIC Th2 A M A >~
THDHILA4AICONT, REERFET TOMRT &
MS B2 X A HnmED &7z,

BLN tH® Foxp3* Treg |22\ T & [AKELZ, S
BERFBEICEDVEMAR SN MS BMIZLD
WA LTz, REERIFFETICE W TIEMS
DEIIZ L BEALIER SN h o7z,

(Z=]
MEETFLYT ZICBWT, REERDFHEIC
£ o TGS L 72 5B RAEDS MS BEAif 12 & 1) 3 el
BLCWAZk, F7-, REERIEFELT TIEMS
AMICE BN o722 L5 MS X
EESEEZERETLIOTIELR L, REEAED
WAL EHET L LI L > THEBREICHEET 5
LEZONDL. X512, BLN 0D Treg Ba
BERFEICL DML MSEAMIZE > THA LT

Wzl Ehb, HAMORMIEA b L AND R
X, REEREOPLIEE R R72T Treg D5 LE
EAPHIL, REEREORVAHEST LI EICL
DA ESELAT ISR T EEZ NS,

(#3541

AFZERER LD, WEETFILY Y AIZHBWT MS
I$ Treg 7 LFFEZHIHIT 5 2 L 12X ) EAEN R
BEEROBZUG, R L LT Th2 B%E KL
WA 7 LIV F =B OREL NS T 52 L
AR S N7z

(BEBXB) EHRX (FEFH)

Ryusuke Ouchi, Tasuku Kawano, Hitomi Yoshida, Masato
Ishii, Tomomitsu Miyasaka, Yuichi Ohkawara, Motoaki
Takayanagi, Tomoko Takahashi, Isao Ohno. Maternal
separation increases susceptibility to the development of
allergic airway responses by inhibiting respiratory
tolerance in mice. The Tohoku Journal of Experimental
Medicine, 2018 Nov;246(3):155-165.
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LAY 5 LBRERREICKH T 2 EL2EE EMMEEEHEICET 2%

ol

=

HACBRBHERFR AR B AW 7E R BRR ERAE A H

FBPIREORZEIZ L), MR EGRE O G
wmaEL < mEL7Z—F5T, T4 methicillin-
resistant Staphylococcus aureus, extended-
spectrum f-lactamase ( ESBL) B 4 ,
multidrug-resistant Pseudomonas aeruginosa
(MDRP), multidrugresistant Acinetobacter
baumannii % £ DL HKIMVER SFHRTHBLL,
R BB o T 5. TOMPER IS 2%
Kl L WiGa, TR EEGE I L 258 T
FRAS, 2050 4 F TIZ 1000 I N/AEIZEEINT 5 &
DOFHA 2014 FI2/FE N2, Ik i) 2015
fF 12 WHO 128\ T Antimicrobial resistance
(AMR) global action plan 25ERIR &4, 2016 4E 12
WEARFRTH, AMRXIIRT 72 a »r 7T U RERS
niz. Ko7 2 a 75 1%, global action
plan ® [1. & XIE5 - HEF L, [2. BlaHdkz - &
M, 13, BgeThh - S8, (4. YiEwH owE
R, 15, BFgERss - BIEE] 12 T6. EEtHI] %=
MZ726 DDy Vb,

AKWFZEOH 1 ETIE 2. Bymdid - Bd) & L
T, LA E TR S 7L HITER 6 1 % &
TeEF 260 BRI L, WS O BREEE A S i B
PLH 3 tigecycline DILH T % FiAT L 72,

ESBL JFEEM % & T Escherichia coli, ESBL 4
Klebsiella spp. (K. pneumoniae, K. oxytoca),
imipenem 3 & UF ciprofloxacin @ 2 HIii 4k % & €
A. baumannii \Z%f 9 % tigecycline O &%
100% CTH -7z, —J7, MDRP % &r P. aeruginosa
\22 W T tigecycline I3 & T TaH b, ESBL
4 Proteus mirabilis 12 %53 % & 213 154% T
Hote. UIEDOERE LD, tigecycline ® 3 H| K
PHIERCR DO L [ TH Y, P aeruginosa & P.
mirabilis % B <, RIS T 2 B AR T O &G
JERBEICEHTHh L EE 2 b,

552, 3EIZBWTIE, [5. WigER%E - A1 @
—Br kL, tigecycline D@/ HFETH Y, b
NG DR FER KB T 5 P aeruginosa &
vy, SR E O ME1S % Reactive oxygen species

(ROS) DBIET 20Eh, $/Z0OA =X L%
fERA L, $TROS FEANH S % H4H L 5 % 1T hetk
IZDOWTHET L 72,

G S RE R 121X, Z ok (& Minimum
inhibitory concentration (MIC) LLN D& O HiH
TN, HIMERE D HHE S5 ROS 12D BREE S
N5, 528 T, P aeruginosa PAO-1 (FE#ERR)
v, ToRENPIEIERESE (piperacillin,
levofloxacin, ceftazidime, meropenem, amikacin)
NOBEFE, BIXUOAEKNROSOEFR L LT
hydrogen peroxide (H,0,) % MW THEM 217w,
LA HAERR 2OV TIRET L7z BRrEEH DA~
RN % R LRI PEDSHE S 72 RIZ DO W,
F 0 VitERESE (QRDR) OEETAR, B
LB-7 7% AREDMEART TH S ampC,
mexA, oprD ® mRNA FSIENT % FEht L 72

sub-MIC piperacillin 3 £ 0" H,O, Bl X D
piperacillin it 41200 2., levofloxacin ™~ 3¢ 2 14
DHER SN, TOREMED A=A L E LT,
D2/R—=1 Y% 32— N3 5 oprD ® mRNA OFEH
w=AY, BRI L 30% UMK T L7z 4 hFERE
AN LA OES L, PTROSETH S a-) R
FE%E 1K [sodium zinc histidine dithiooctanamide
(DHL-His-Zn) | oMz L Il s hsz. Dibko
AR B sub-MIC OPURFEFEFE 122, ROS IZ &
HEEALA b L ADS P aeruginosa (= B A & HF it 14
{LOEELRKNTTH DI LARES NI

F3ETIE, ERIRTREMRICB W T FEERIZ, $it
WHE LY ROS 282 O LRI HEALICBE S L, &5
IZPL ROS #2432 o M BLPIHNZ HF 5§ 5 2 HeEt L
7. P. aeruginosa @ Iifi IR 43 B ¥k 20 Bk & I »
piperacillin 3 X O* H,0, & F\272 in vitro Tid P4 353
SER % FE i L 72, sub-MIC piperacillin & 1 mM
H,0, 12T 24 BRI & L 7218, AEFR L 728k % A&
FE D HEH & A B H (R 2 Ak CHREZR S IR DR L,
piperacillin & levofloxacin ® MIC Z{b % % L 7.
LA S X 7 = A5k LT, QRDR O #EfnT
BEROMWR, BLUOEAPERY T2 a—-F$5
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mexA, mexY, mexC & oprD @ mRNA O3 =
AT 72, Piperacillin 3 X O levofloxacin @25l
M1 % 45 L7201, 208k 48k (20%) Td -
72, ZI6 481, QRDR O Efn 128 SAIHER S
N7 h o725, mexA, mexY, mexC DFEHITHE
S 3K, oprD O T A1 HRIZFED S 172,

AMETClx, piperacillin &1 27 levofloxacin D38
EMEEFEL, MO B-7 275 5 RED
meropenem & ceftazidime Tix 2 9 L 72 1@\ (X
E N h o7z, Ceftazidime % HEH 3 5 5 70 S5
HEHE AR >~ 71E MexAB-OprM T 54 %%, piperacillin
X 3FEFED AR Y 7 (MexAB-OprM, MexCD-Opr],
MexXY-OprM) 26HHE NS, 7vto¥x /o
VHRBEIINSETORY Th O ENL 2k
BHISEN TS, L72A - T, piperacillin @ £ fif
&) 3D KR Y T THRKIZFEHTCE L 72
o, 7IvAaF ) uy REICREM M A L
72k z 5172, ¥ 72 meropenem OEMRIX, F
DN AERIC &) BRI E S 272 o0 tEDs
Lotz Ez bz,

INHOARDBIET AR X S L
no 7z, EOLHFMEALIL, DHL-His-Zn O @0
WX Il STz SEOME 25, ROS 2%kIE
WERR BRI BV TH S AL KT 5 2
ENHS NI 57,

4R S 7z DHL-His-Zn O HF i S I E
ML, MBoOPROSFH & L THIS TV 5% ascorbic
acid X glutathione & fLHR L, b BENL T W7,
DHL-His-Zn (b A b L A &S 5 2 & CTHML

FIREROBREZIH T L2 L, $TIHHELE
LCHERIGHINT WS, Invivo TDT v ek
MEFVICBWTOMBES 2 EMT 5% L, M
WA &0 BB GAT L EDBWREEE 2 S
N5, G%E5 % MNP LETIEH LA, DHL-
His-Zn (ML A N L A 2880k L, A EAL % #7
9 2 PR FEREOMmBIEE L L CHifF s 7z,

EFX (FFHRX)

1) Sachiko Hayakawa, Masato Kawamura, Takumi Sato,
Taizou Hirano, Toshiaki Kikuchi, Akira Watanabe,
Shigeru Fujimura. An «a-Lipoic acid derivative, and
anti-ROS agent, prevents the acquisition of multi-
drug resistance in clinical isolates of Pseudomonas
aeruginosa. Journal of Infection and Chemotherapy,
2019; 25: 28 - 33.

2) Sachiko Hayakawa, Emiko Furukawa, Masato
Kawamura, Toshiaki Kikuchi, Taizou Hirano, Akira
Watanabe, Shigeru Fujimura. Exposure to reactive
oxygen species and piperacillin leads to multidrug
resistance in Pseudomonas aeruginosa PAQOL. Clinical
Microbiology, 2016; 5: 1000264.

3) RN+, WA K, WIEESET, WHNEA, T
—, EERER, WL . WAL T TEIRM R
DorHES N B HRIEAE ST 575 A 2 )~
DLW ). BRI ES R MRS, 2015; 63(6):
576 —579.



