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BRI ERFIEE E 700 > BREE] Gel-200 DZE

T REBIERAE (CXF T B

TS S UCREMOHEN

L]

ZIVERE B ETE (B OA [osteoarthritis]) (X B
kg oM - BaRIcX ), FERIEE, B
Hi R B KAE, BRI O IMETH S, B OA
DOIEHETIE, EERDE, WS, EWEEr L
DORIERNEREDRE R T Ta—F &), EYEE
T, BOFRPLHHEAME LTI T I/ 72>,
JEATu A FYEPLEESR (NSAIDs) 7%, PBHHEIFEN
EHFIE LCce v yEES MY A (HA) 3%

REEEEA T A FRADPTFIIHONE, )
R TIER DEE D/ O N v, BT S HE

Ftt%%fi FAFENEZESND.

A BN, 1970 FICBEER OERR L L THIH T
ﬁméﬂ,%OAhﬂLfiwwﬁ~7wﬂ%E
WNTHID THRB SNz, ZOERH A D =X 8+
FICEHEN TV RnWb 0D, £ OHEI LI
JHEVER, SRR B X OB ET ke O
WHOIEFEILEETH I EARBEIN TN D

Gel-200 (Gel-One®, A fb&: T 3Rk S H) 13
HIH TR D H 5 4406 HA A TH Y, KET
01LELWVRFEINTWS, BEHEEEZHETL S

W& D, ko HA A O M 1 05 m¥5 3
HAOFENE?S 156 77 A OB REN L%
G0 WA & BREDIERIZ BT L7z

Gel-200 1Z 2L F T2 3ARDERRAER (FiARHBR

¥
LS S UNEYNES R 2 S i A

oy

TR

@ : FEOA BEZF IR E L7z Gel-200 © 1 A% G-
13 EB OFRMEB & O MRS ; BR 5
@ BRABOERT L2EBRE 2R E L7 Gel
200 O 1 [\A1¥ 5% 26 B TOEMEBILE B L O
T 5% 13 M F TOREMEMGERER ; BiRHER
@ B OA BEE xS & L7z Gel-200 @ 1 1% 5.4
26 8 F TOHEMMED L et 2 EKL,
EOA BRI LT, 1 MEEEENES %, 26
BAETORERMEETTRL, BVWEAEENH L Z LN
RENTWA

—75, KRETIIMO HA BHLBEENTEY,
FNH L Gel-200 & LT % & ERRAERO FhTE
75 b, Gel-200 O ERIR BRI T & 51l 5 235 7%
5720, KRR ROBIRSEE L v, S 512—
HFERLTILTIE, HA BAIO AR & etk
L CHESENZERAPRTBY, WEIA NI A
TOHEREETICRATYS

Kﬁﬁﬂf(i GelZOO@Ef HEET— & R

FHT L, i HA 35 & B RE 7 Gel-200 O

@ﬁﬁ;ﬁ% =T — 7 S L, BT sk
ZHME LTEMLZ.

(1) Gel-200 DEHRS5HDOLELM Y

R SR @0 B3 5213 HA BA o3 BRI 1
NCTEA o7z FEFHEGHE, FEHES O Gel-200

éﬁaﬁ@ 13]@&'10)_5?”&33&0

(1) BRRSBRO+Q: }

REMRITAR Bk Tl BRELReH
|§E§®u§h
Gel-200%F 1z [&PBSIZ 5 -~ N
""""""""""" (2) EREREBRDO+O:
) 26:BE DB ERERAER SR A - LB
_______________________ -,{ 135418 ”’ Ak
| ] g
Gel-200F#% 5
\
EEEREAER®D) | 26 BRDAEMNMES S UK SIERIHR (2) BEERHERD):
wﬁlélﬁltzgﬁ%‘%
D
Gel-200F 1= ($PBSI} 5 4
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DREWER 2SR THIG: % 2T 7= 222 72D 2 % T
Y5720, WIEFS5%O Gel-200 12 L 2EIEH B
L O Gel-200 AR I D WT, Gel-200 F#t 5-1f
& Gel-200 FEFFH5- 81 M CERRRER O % F v T
L7z,

G-I TGRS LT, Gel-200 #[al4%
GBI AEBEICEWIERGE 2 R~ L7z, BME
Ho#EIE1E, BERHE TR ZEPRO NS
holz. LoT, FHEGEIIMEKG %O Gel-
200 DEREDFEE L, BIRGEIAETH o728
RIS, Gel200 12 & 2 RIVEHASHIE T2 o 72
Mot

72, Gel-200 OG- D%V 2 7l 5 72
%, A0S O REIR SR & A CFFM I < H 2 Bk
b4 AL TORERAPHE SN2 BZOHEIZ
DWW, EREBROT Gel-200 & 4% 5- L 72 BEHE
& Gel-200 % 1 [m#5 L 72 BE R CHE L 72,

Gel-200 H# 5% 4 M TCORIMEH OH &I,
Gel-200 % 1 ¥ 5% OEIWEH O & L et = A

BEDVGPoT. Xo7T, Gel200 IHE5#% L%
SISO o 7z,

(2) Gel-200 DFERhM 2

Gel-200 DA &) % AR A IIICFHIT S 5 72, R
REBEO L BERBROOF— % #Ka L, Atk
Gel-200 # & PBS B CHlER L 722 25, Gel-200
X PBS IZHERT, MEHAZIE R s L7z,
72, Gel-200 OFRRRERTIX, o HA #H 0
BRRRER L LT 2 &, TRILEVEEEOBERE)
GFENTnwiz o HA BH oK & Aok
AT HZENTEDL L), BRABRODBH
T2 o fth HA A OERRRER & F B ETEE K &
WL 73 g 2 W T, Gel200 DA RIME %
AT L 72

Gel-200 (X PBS (2R} LT, 1 [I4%5-1% 12 8 LLR%
268 F CRETWARBICKEYWE L. 72, W
HHOEIEBERLTEO AT, 35612
K& ot

DI ER LD, Gel-200 OG-z et
L BOAEMMEIUREN, IS ORERIERT
A B4 ¥ TOIE LWkl = RS T O iaHtE
NN NCER R Y (-8

(BEXH) EHRX (REHRX)

1) Strand V, Lim S, Takamura J. Evidence for safety of
retreatment with a single intraarticular injection of
Gel-200 for treatment of osteoarthritis of the knee
from the double-blind pivotal and open-label
retreatment clinical trials. BMC Musculeskelet
Disord. 2016;17:240 doi 10.1186/s12891-016-1101-0.

2) Takamura J, Takayuki S, Strand V. A pooled analysis
of two multicenter, randomized controlled trials of a
single intra-articular injection of Gel-200 for
treatment of osteoarthritis of the knee. Clin Med
Insights Arthritis Musculoskelet Disord. 2018 May
9;11:1179544118773068. doi: 10.1177/1179544118773068.
eCollection 2018.

3) Takamura J, Takayuki S, Strand V. A single intra-
articular injection of Gel-200 for treatment of
symptomatic osteoarthritis of the knee is more effective
than phosphate buffered saline at 6 months: a subgroup
analysis of a multicenter, randomized controlled trial.
Cartilage. 2018 Apr 1:1947603518768015. doi:
10.1177/1947603518768015.



(AR SR E) 91

Importance of core fucosylation in FLT3-mediated cellular signaling
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Fms-like tyrosine kinase 3 (FLT3) is a glycoprotein,
that is a member of the class Il receptor tyrosine
kinase family. Approximately one-third of acute
myeloid leukemia (AML) patients have mutations
of this gene, and activation of the FLT3
downstream pathway plays an important role in
both normal and malignant hematopoiesis.
However, the role of N-glycosylation for FLT3
activation remains unclear. In this study, we found
that the N-glycan structures on wild type (WT),
internal tandem duplication (ITD), and tyrosine
kinase domain (TKD) mutants of FLT3 were
different. Interestingly, expression of either WT or
mutant FLT3 in Ba/F3 cells, an interleukin-3 (IL-3)
-dependent hematopoietic progenitor cell, greatly
induced core fucosylation. To elucidate the function
of core fucosylation in FLT3-mediated signaling, we
used a CRISPR/Cas9 system to establish «1,6-
fucosyltransferase (Fut8) knockout (KO) cells.
Surprisingly, the Fut8KO resulted in cell
proliferation in an IL-3-independent manner in
FLT3-WT cells, which was not observed in the
parental cells, and suggested that this proliferation
is dependent on FLT3 expression. Fut8KO greatly
increased cellular tyrosine phosphorylation levels,
together with an activation of STATS, AKT and
ERK signaling, which could be completely
neutralized by restoration with Fut8 in the KO

cells. A tyrosine kinase inhibitor consistently and
efficiently inhibited cell proliferation induced by
Fut8 KO or specific fucosylation inhibitor.
Additionally, immunostaining with FLT3 showed
that the proteins were mainly expressed on the cell
surface in the KO cells, which is similar to FLT3-
WT cells, but different from the ITD mutant.
Finally, we found that Fut8KO could induce dimer-
formation in FLT3 without ligand-stimulation.
Taken together, the present study clearly defines
the regulatory function of core fucosylation in
FLT3, which could provide a valuable direction for
the development of drugs that could be effective in
the treatment of AML.

(BEXB) XWX, &EHR

1) Duan C, Fukuda T, Isaji T, Qi F, Yang ], Wang Y,
Takahashi S, Gu J. Deficiency of core fucosylation

activates cellular signaling dependent on FLT3
expression in a Ba/F3 cell system. FASEB J 2020
Feb;34(2):3239 — 3252.

2) Lu X, Zhang D, Shoji H, Duan C, Zhang G, Isaji T,
Wang Y, Fukuda T, Gu J. Deficiency of a 1,6-

fucosyltransferase promotes neuroinflammation by

increasing the sensitivity of glial cells to
inflammatory mediators. Biochim Biophys Acta Gen
Subj. 2019 Mar;1863(3):598 — 608.
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Analysis of a2,3-sialyltransferases (ST3GAL3, ST3GAL4, and ST3GALS6)

in cell biological functions
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The «2,3-Sialylation of N-glycans is considered
important but complicated, because the functions of
the three [-galactoside «2,3-sialyltransferases,
ST3GAL3, ST3GAL4, and ST3GALSG, could be
compensating for one another. To distinguish their
specific functions, we established each individual
knockout (KO) cell line. Loss of either the ST3GAL3
or ST3GALG6 genes decreased cell proliferation and
colony formation, as opposed to the effect in the
ST3GAL4 KO cells. The phosphorylation levels of
ERK and AKT were significantly suppressed in the
ST3GAL6- and ST3GAL3-KO cells, respectively.
The cell aggregations were clearly observed in the
KO cells, particularly the ST3GALS3- and ST3GAL6-
KO cells, and the expression levels of E-cadherin
and claudin-1 were enhanced in both those cell lines,
but were suppressed in the ST3GAL4 KO cells.
Those alterations were reversed with an
overexpression of each corresponding gene in
rescued cells. Of particular interest, the «a2,3-
sialylation levels of f1 integrin were clearly
suppressed in the ST3GAL4 KO cells, but these
were increased in the ST3GALS3- and ST3GAL6-KO
cells, while the a2 3-sialylation levels of EGFR were
significantly decreased in the ST3GAL6 KO cells.

The decrease in a2,3-sialylation increased the a2,6-
sialylation on 1, but not EGFR. Furthermore, a
cross-restoration of each of the three genes in
ST3GAL6 KO cells, showed that overexpression of
ST3GALG6 sufficiently rescued the total «2,3-
sialylation levels, cell morphology and @2 3-sialylation
of EGFR, while the a2,3-sialylationlevels of f1 were
greatly enhanced by an overexpression of ST3GALA4.
These results clearlydemonstrate that the three
a2,3-sialyltransferases modify characteristic target
proteins and regulate cell biological functions in

different ways.

(BEXB) EHRX, TEXH

1) Qi, F., Isaji, T, Duan, C, Yang, J, Wang, Y., Fukuda,
T, Gu, J.. ST3GAL3, ST3GAL4, and ST3GAL6 differ
in their regulation of biological functions via the
specificities for the a2,3-sialylation of target proteins.
FASEB J. 2020 Jan;34(1):881 — 897.

2) Yang, ], Isaji, T, Zhang, G., Qi, F., Duan, C,, Fukuda,
T., Gu, J. EpCAM associates with integrin and

regulates cell adhesion in cancer cells. Biochem
Biophys Res Commun. 2019 Dec 2. pii: S0006-291X
(19) 32280-6. doi; 10.1016/j.bbrc.2019.11.152.
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EpCAM regulates cell adhesion and migration in cancer cells
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The epithelial cell adhesion molecule (EpCAM)
is one of the most frequently and intensely
expressed of tumor-associated antigens, but the role
that EpCAM plays in the proliferation, adhesion and
migration properties of cancer cells remains
unclear. In the present study, we screened several
tumor cell lines and found that colorectal cancer CW-
2 and epidermoid carcinoma A431 cells expressed
relatively higher levels of EpCAM. In order to assess
the biological functions of EpCAM expression in cell
adhesion and migration, we established a knock out
(KO) of EpCAM genes in both of these types of
cancer cells via a CRISPR/Cas9 system. The
elongated cell morphology was converted to a
rounded morphology in the EpCAM-KO cells. These
cells showed decreases in cell proliferation and
migration into extracellular matrix proteins, as
well as decreases in cellular signaling elements
such as phosphorylated focal adhesion kinase
(FAK), AKT and ERK. Moreover, the cell growth
and the colony formation abilities were
significantly decreased in EpCAM-KO cells.
Importantly, co-immunoprecipitation analysis
revealed that EpCAM associated with integrin f1.

I
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Also, the expression levels of integrin ab were
decreased in EpCAM-KO cells, compared with that
in the wild-type cells. Taken together, these data
clearly demonstrate that EpCAM associates with
integrin f1 to regulate FAK/ERK signaling
pathways in controlling cell adhesion, migration and
proliferation via extracellular matrix adhesion,
which provides novel mechanisms for EpCAM-
mediated biological functions and cancer

phenotypes.

(BEXB) EHRX, TEXH

1) Yang, J., Isaji, T., Zhang, G., Qi, F., Duan, C., Fukuda,
T., Gu, J. EpCAM associates with integrin and
regulates cell adhesion in cancer cells. Biochem
Biophys Res Commun. 2019 Dec 2. pii: S0006-291X
(19)32280-6. doi:10.1016/1.bbrc.2019.11.152.

2) Qi F, Isaji, T, Duan, C, Yang, J., Wang, Y., Fukuda,
T, Gu, J.. ST3GALS3, ST3GAL4, and ST3GAL6 differ

in their regulation of biological functions via the

specificities for the a2 3-sialylation of target proteins.
FASEB J. 2020 Jan;34(1):881 — 897.
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) OIRIE IR, REHA, HEREEZ2 &0
s L OB ERNEREETL2EETH L. B
BB ORI L S L, TR 30 FEORFEIH
LB EBEDOREIT % ) DWW EO Wiz &
N5, BAED D DWEETIZEL L 0P DA
HEINTw2h, EREEEEL X CENRBIZX
53T 74T YAMKTOHEN»S, ) 2RO
LB XL O HEGEREOREIS RO SN TW 5.

) OIRETIVEIY & L CHIFZEE TIE, BRIk
Hi (Olfactory bulbectomy: OBX) ~ ™7 A % W T
D) OIOIFEEL L UHL) DEDOIEH AT =X LD
RHZIT->C& /2. 2O~ AT, RBREERR
(Tail-suspension test: TST) & & OS5l 7K ik i 5%
(Forced swimming test: FST) THEByE:[# o it
ELTRHMI S N5 ) DRRATENCINZ, N £/
7 I UMREERE L E LEEIHR SN T
Wb EHI, INLOEEIIRFOI) DXL
BTG5 TUEIBOLNTWE. Th
LT &N, OBX BiIZERRNZ L EDH % 9
OIRETNVEME L TEHSIN TS,

HEAE R 72 BB 121 ) 2RO TR RV H B 2 &
MITAEDOWI R TRE SN TS, EEIZ X289
DRSO FE 2L, Adenosine monophosphate
(AMP) FHMAL72 714 %+ —+¥ (AMP-
activated protein kinase: AMPK) ®B5-29/R1E &
NTws. &5, AMPK O LER =63 %
Metformin, 5-Aminoimidazole-4-carboxamide-1-4-
D-ribofuranoside (AICAR) 3 X UF Resveratrol %%
) DIFHEER ) DWE T IVEI O 9 DOEREEIR 7 L
FEITLIEPHESINTVSE, L2Ladss, BN
WD AMPK iEMHALASED L9 7 A 1 = A L THL
OUEH ZRT DE I S I SN TV,

DEoEmIH, KL TIZOBX 7 A
AICAR ##45- L, AMPK {&MALIC & 2409 o1k
HABLOZFOEA AN =R LOMHZEE LT
BN, M LENB XS FAY TR
M L7z

OBX &2 65 21 HHIZBIT A OBX ¥ 7 AT,

TST 2B 2 |ENER OIER, T2bE ) DRAT
2RO b, ZoEHRHOERIZ AICAR
DEMEEEGTIE R 4 HHOBHRSICL AR
WHEAMES N, L) oEH AR L7z, 72, AICAR
W& B8 DTEHIZFST IZB W TH RO b7,
INHLDOZ EnDL, FlZe AMPK &ML P19
ONERICREG$2 2 L AVRIB S L7z,

INFTIZ, AMPK &bz 7ar 4 » %
+—+ (Protein kinase: PK) C{ OiFHAL =4 =
&, TOPKCCIEHANHEF kB (Nuclear factor-
kappa B: NF-«B) %4 L CHifEoMAgEGmE, m&E
KHFELTHONTWS MBI EMERERT
(Brain-derived neurotrophic factor: BDNF) @ %3
%L, Tyrosine kinase receptor type 2 (TrkB)
SRR N LCTHA 2 v 7 AMP IRERGIREE 4
> 737 (Cyclic AMP response element-binding
protein: CREB) # V) Y b3 5 Z LA ST
WBLZEDNS, INSDY D) YR LB LU
B L NV % Western blotting #:12 & 1) FFiffi L 7-.
ZOHER, AICAR 2z BH&H G35 2 & TlEl
AMPK B X U'NF-kB D) YBALDSFEO bz, &
512, OBXHTREO 5N 5 #E PKCL & CREB @
1) YEEEL NV E X U BDNF S8 L~V oA,
AICAR D&M 5 12 X > THEICHE SN

YUy OEOERME &L LT, SNETHRHAE, T
IVOLEFICERTAE 7 I KGTHBE SN T
W72, BRIR TR SN A9 DVEH O FEBIRE] &
PL) DEDE ) T I VIRED ER BRI ATEHE L
TWAREDOFIEND -7z, 20004FE/KI12%R D, T
9 D#13 BDNF 7% & & L Uil TR 5 1 2 1l
RO EAEZESE L 2 L6, kA4
BRARIEENDIZE S TVD, O Lnh, i
FSERIRMNC BT 5 #4225 AICAR D512 LD
fiAE S T B DB D % SRR L i G 12 C
ML 7z, 2 OfEE, OBX ¥ 7 A DU IR EC
EFr A~ — 4 — T& % 5-Bromo-2-deoxyuridine
(BrdU) B X OR#MEMIL~ -7 —Tdh 5
Doublecortin (DCX) % FL583 L T 5w A=
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Fig. 1. Hypothesis of AICAR antidepressant mechanism.

A Em %R L7z, —7, AICAR %184+
5952 L1245 ) BrdU/DCX FridAlfa i3 A =i
gE L7z L72ho T, S AMPK O LA
BHE T RESELZ EXHLNIT L.

AICAR 12 & B0 2EHIZ PKCL DG MHEALA B
G LTWaB,E,PZHONIT 570 PKCL FHESE
T& % Myristoylated PKC pseudosubstrate (Zeta-
inhibitory peptide: ZIP) % Bt L, AICAR ®#19H D
EHZFFM L7z, 2O#ER, OBX Y7 AND
AICAR M52 & DO 5Tz TST TOM
BjRFM O BRI ZIP 2 FH 5 2 & TIHE L2, £
7z, AICAR 1842512 & ) 8% 54T\ 7z BDNF
FEBIE O A &g RN 3517 2 e R e
b, ZIP OPFHIC & ) AR S 7z, i
A:213 BDNF B & 2 OZHETH % TrkB 44k
DAL G L TWwb 2 55, AICAR D)
DAEMIC TrkB 5 OGS L TW 2 20
DEMETT 2720 TrkB ZBET7 v ¥ T=A M THh
% ANA-12 DR R Z#ET L7z, € oOHKE%E, AICAR
DEEIRGIZ X BP0 21EHIZ ANA-12 DBFH I
Lo THEL £72, WBHEMEHENDORE TR
FL72EZA, AICARBEEIZE DO LTV
TR AR EE I ANA-L2 2 B35 2 & THE
Rl SNz SRS 0RERE D, AICAR 1S
AMPK/PKC{/NF-«xB #& %12 & ) BDNF O %3 I
AxfE L TrkB &4 % /v L Gl RENZ 3517 5
I DI AR L T\ 5 2 L ATRIE S 7z,

WIZ, AMPK (2 & 2 —@# DY 7+ VRO
RO EOMBETRE TV 2% ET 5
728 Neuronal nuclei (NeuN : By ~ —
71—), DCX, Ionized calcium binding adaptor

moleculel (Iba-l: 37w ) 7<—h—) BIW
Glial fibrillary acidic protein (GFAP : 7 A h 1
A ~—d—) ZMHL, VYt AMPK &0k
e & AR L FETRE LBIRE L. £
OFER, 1) VBt AMPK i3 NeuN, DCX B X O
Iba-1 B PR CHIBFEDTRD S 7-A%, GFAP B
A IS BT Y EBRIL AMPK & 2L RAEIL a2
DOoNLEhol, ZORREERTZ, AMPKOT
FIZHFTET S NF-kB %% NeuN, DCX B X ¥ Iba-1
DTN OGN TIHEIL L T D 225 L
72, ZOMER, ) VERIENF-kB & NeuN B L O
DCX Fptfifa CHFFEEZ R L, Iba-1 BalEflfa &
FHBERED N Lo/, IRODOFRLY,
AMPK 2 & 2 —#D ¥ 7 F )WIEMHALIT KRB L O
AN TR X TWa 2 EAVRIB S 7.
D EORIZETORMREEBIET 5 &, AICAR I
T R B A RR M I B & O R A R A B Y o
AMPK/PKC{/NF-«B #8 % {141t L, BDNF %
BEOFA%%E L%, kT, BDNF 8 TrkB %
FARIZ/EH L CCREB DY Y B L E A L, #hisr
HEERRE LTI 2MEHZRTZEZHL ML
72 (Fig. 1). F7=, #EE AMPK % ML T 2 3
DB DEITHL Y 152 W REME R RIZ L 72,

EHRX (FEFHRX)

Odaira T, Nakagawasai O, Takahashi K, Nemoto W,
Sakuma W, Lin JR, Tan-No K, Mechanisms underpinning
AMP-activated protein kinase-related effects on behavior
and hippocampal neurogenesis in an animal model of

depression, Neuropharmacology. 2019;150:121 —133.
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EB R 25 (Ulcerative Colitis: UC) 13 Efig &
R 2 RS REAAHOEREREETH ), &
I GBS TH 5. UC BB TIEIIETBI O
KIGIZB T, g 0 ZA b= B NATH #% O ZA1L,
MRLHEIBR OB & 2 & B ITESEZ Y, Bk
B8 ) THEREDSHE L TV B 2 SN TV D,
X512, UC BE D2 B\ ORI 2L
RO SN2 W, B D WIT KB OREAERE L
TW2I2b2nb b, TRRERZ & DMEIRA
B B BEN BTl TR %  TTEATFED 6
Nzt &, RIEGBLTH 5 KGN 2 TN
TORRERE DRIB I N, BOKG SN-3E
DELZWIGTIAINETH Y, M2 BIT L3
OFEMETCHEIIED OMPRE A% L7656 L,
BMERZEHEZAE L 2TRENH L. TO720, &
Y P G-k 7T 72 012 b TR RERE 0 HEWp 1k N B E
IR T DL LIEEETHL. £ T, RKiWffgET
e P UCLHEBLWRELET L2 TF AT~
tilks 1) 7o (DSS) FEMEUCET VT v b %
v, SREREO/NGIZB I 2 OWRINES B X
N Z DEDENEIEND A R L 7.

W ORIV — b % A PRFEH IR 5 &
R Fa i % (transcellular transport) & il [ i
fi% (paracellular transport) (253 TE 5.

FEA N B OV — M, B R IE b R e fs oD i
BHOERBEHMILBICL > TERTLII END,
—HRIZHRE Y O EBEICENL TS, BE R
i b Bz AR O Rl A N AE S PR - T v X
R—=%—THh5LPHEY /37 (Pglycoprotein; P-
gp) /NG EEMBANIC BT SR HEE
Cytochrome P450 O CTix b £ < BEH L TWw5b
CYP 3A1E, Wb IEEFREIFEL, <D
HEWOREANA T T XA FTEY T 4 OKTFIZH
HoTWbIEPHLNTWE, £ TAWET
i, FFCoMIERL, UCKO/MMEZIZBIT 5 P-
gp B LU CYP3A FEBLB & UK Il @ %) 5 o 22
B OWTHET 24T - 72. DSS T v b OZER;, b
B UNB) B X0 ORE) 2 W T P-gp @

oy

rORR
MR SEMEREEHE

mRNA k585 B X O diffusion chamber %12 X
LIERBNIT 21T o728 2 A, BB L UHBICE
W, DSS BT P-gp @ mRNA J8Hi & B L U FAE
O LT, Tt L 72 P-gp B O IGE K
i -z M A & O F WL RO S, —h
[ 55 T id P-gp mRNA FEH 5 L OB O T IEFR
B 5T, UCKO P-gp 8B X OBERE T 121
HEENH S b oo/, E512, DSS #HO 2L
B L OREEIZB VT CYP3AI mRNA o A
RO b, NI RN T OB TTHE S
LUHEMEDSE 2 bz, — T, KT b
BEED L CAEET A IFIRIZ BV Ti, CYP3AL,
2,9, 18 mRNA OFEZFEBKLT (12%, 23%,
5%, 17%% TIRT) ooz ens, &1
B G RICEFMEBRINAZE 250 /NMEB & ORI
L2 EEERN RN T 5 LRSI N S5
(2, DSS #1Z B\v THF Al IE o fHE Il i o P-gp
mRNA BHUL T 2EE s/ 2 & s, JEHR
DI L FED ST WIZ, P-gp ORI T A% in
VIVO NS B I DOWT P-gp DEETH 5
Rhodaminel23 (Rhol23) % H\v»C3EWy® B Ra T
%47 72. Rhol23 I3 HHIRNF 5 O IfiL H i BEHE RS
wAbHE, DSST v METIX LM (HEM) Ok
T, PEOEEEZ R L, ZIUItEv AUC oK
LBV T IV ADIKTRELSE. 20
SULNBE R AFAES 5 P-gp OB T 25580 5
NTWanZens, HHPEEORTIZ X 2THEKD
BIEAE 2 S5z, F72, Rhol23 &% G-H DI
HIREHER 25 &, WIGEEER R S Ik
MmiEED ERAPRENT. LD ->T, ZEHo
P-gp BEREAME T LT\ 5 UC BE A P-gp HE & 7%
5 EY) 2 REIEILL 72856, Yo @& BT
LI H i EE B AR ) BMER ORI D 5 720,
BHROWENLEII DL EEZOND.

—7J7, MR ER LV — NI E KBRS
ML Lo CEMAT 5. Mg LMz
Tight junction (T]) IZX > CHBEICHEAEL TH
D, N THREE LTEELZBHZEZ LTS, T
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Scheme of Gastrointestinal Absorption and Drug Disposition

DOBIEARBEESE 2 A 4 > O &S ITTHE IS
5T ens, MBHEBEELV— MIBWTIT,
T] 2KEVEZEY OWINHIEIFR F & L CHRE L T\
L. ARWFZETIX, T]HREEOREMZ 1T ) 1272012,
KEMEDOET IV E L CHIREB~—7—Td
% 6-Carboxyfluorescein (6-CF) % v 72
diffusion chamber #EIC CRHli T o728 2 A, 22
W X UK 22 5 @ 6-CF O & # M Ji i 1x DSS B
WCBWTHFIZRO O N2Y, HBIZBWTIEHE
HEREIIFRD SN o . RIS T HEEEIRIE T
HAHFERPUEEZHE L2 2 A, BB L UER
fb\/\fﬂi?fﬁ?}hﬁﬁ@ﬁ?i}’ 2 LTz AY, |\
j'o\/‘ EABLEBHIEDO N Do T2, if’
[EHHTER T k 6-CF U)Jfﬁlifbl_ (IAHBE SRR
S, P-gp OFEBEILT & AR DO EAL A & 75‘
7o 72, RIZ, whole body 12 BT b [AEEDERAL
RO LN D P EMET 272012, Loop % H
Wz, g B & O O & EAL A 5 6-CF % #%
L, M gEHERERE L7285, in vitro D
TR R L RO EDTRO STz, T OHAL
EOFERAZHS 2T 572012, T] ZHER L Tw
55 X7 ORTHBESBICEIL, HMkIT
T & ZEIVRT & OO 5T b claudin4
DRIERBEIT- 728 25, claudin4 OB L ZE
B CIEE RO b, B & O TIERO 5
Nzpolz, 2O EE/NGERIZET 2 EEME
TCHED R 21, claudin-4 D FEBLT O A HEAHE
GLTwaEEZON S512, T]HEREETIC
£ B IREMESEY OB L N2 Z DHORPNE)HE
MR 572012, 6-CF & 5-12 0 Mg & % 72
L, RYWEERBNT ZIT- 72, ZOMER, KO%
GHBombREH#EST AL L, WILEEER S S
KRB IMFRED EAIR SN, Zhik, 2

B2 BT % claudin4 ZHm O T IZMES TJ B
2O bnThiLrEEZ LN 72, 6CF &
RINFE GBI iRERRE A2 A D L, DSS T v b
HETIEAER M (HEM) OB %25 2R
HOMEITREN, TOZ EHHHEE R AUC OBk
EEHG )T IV ADKTEENEEZ BN
L7225 T, 70T T v ARBRAEHTH 5 KE
PESEYIL, UC BHICBVWTHRGSEOHE D HEIC
ANWTEYELEE T HUEDR DL EEZ LN
KifzeCid, UCEFIVT v b AW TREIZH
THYWIGTAL T D 5 2285 5 O P-gp FE B &
DIREHESEY OWRIEE R, 51227 7 ¥ Ak
WCH LB L OO T 25 S L
TWAI RSP, FAERZ Lk M
BVTHRI-TWAEIERFHMENDL 2D, L
72055 C, UC BEIITINGEIHKRFB L0270 7
T v AEER ORI T 2 B L 72 R E s E
THY, RO RIL, SHBOBEEEZEEL
EYFEIZB W CIEFICEH AR E S 2 Twb
LEZBND.

(BEXB) EHRX (FEFH)

1) Kumagai M, Ishii M, Morimoto K, Tomita M.,
Increased membrane permeation and blood
concentration of 6-carboxyfluorescein associated with
dysfunction of paracellular route barrier in the small
intestine of ulcerative colitis model rats.
Biopharmaceutics & Drug Disposition, in press.

2) BRI, A Wk BAPBY, EHERE TF
ANT UREEES MU AFEEEEEARRT v b

BT BB LN THREOED). FILERF
FAFFZERS, FR .
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A T BE Persicaria tinctoria B HEEMR D D PPAR y @Mt LEA XU >
EHMEDOHERY TNF-aFERETTIVICE T 2IMREERA DT
&8 K5t

FACERRHERI R AR AM e R AR SR

% 78 Persicaria tinctoria \%, % 7HA X% Tl&
DO—AFERMPTH Y, HRIYEEDODOGER A
B, BIUOAEEL LT, ZO0ENERLLORK
REEICHIR T Bk~ 2BV HI O N T W5, 4
78 % T 1% Peroxisome Proliferator-Activated
Receptor y (PPARy) V%> FiftEER4{LEW
DAY == T &iToTWwWBHYP, ¥ T8
Persicaria tinctoria \Z & % 114 Indirubin, B L O
Tryptanthrin 78 PPAR y ) 7> FiEtExa H4 4 2
EIWZAEB L, ¥ TEOERBIEOBRI & H7-kinkE
L L TOWRMEIZOWT, H1ETIEY Y AR
IMiAE 3T3-L1 Mgk % F v 72 Indirubin & 4 >~ A
) UIRPUMEEEEH IO WT, 23T Mg
fps B M HT-29 Mg #k 12 B 1F 5 TNF- a #EME
RAEE TN &2 HWZEE KRB % (Ulcerative
Colitis; UC) 2B} % Tryptanthrin D PLIEAE A 7
ZALEET L7

[881E] # 7% Persicaria tinctoria 8B B %
Indirubin (& % PPAR y 7&t44E & BRBA#IRRIC & (T
51 > R ERMSEER ORET

[(BR] 12V v EZHEOTLEIIFG T 5
Adipokine 1%, IE® 2B L 7z BB L 0
FEAE SNBSS, BRIGMIE O 43 fbRE & B I HE R

Proliferation Differentiation

Stem cell | Pre-adipocyte
cell

Adipocyte cell

Starvation Insulin sensitivity Insulin resistance
Exercise Adiponectin TNF-a
Hypermetabolism Estro Interleukin-6

| Free Fatty Acid

L L 72 MR & 0 A S LB SE &Y BT
A2 YRGS 23 (Fig. 1). PPARy
RS fbO~Y A Y — L FaL—F—ThY,
A2 VEZEICHES T A2EELZNTFTH S,
PPAR y #1&MALS % 2 &1, NRIATERHIIE 2 Bt
N~ Ml b 2 R S5 & & b2, i
PRI BT 2 EEERHEL THESES 2
E TR OIER 2 a2 EmL, 121 >
EHEOUEIIHFSTEL2TRErH L. 202
L 55, Indirubin @ PPARy V) 7~ FiGEtEE /L
7oA v A YERPUHELGEEERIC O W TGRS L 72,

[#i%] Indirubin @ PPARy V) # ¥ Fifit i,
ELISA {ECREi L 72, F 72, ~ 7 ANGHhwrEAH AL
3T3-L1 #ifatk 2 v CRR AT SR IR 2> & oG 1
ML~ DM T ACIREE I 28 L Bk
BE B A A 12 B 1T % Glucose 1 # =, GLUT4,
Adiponectin, B X (F Estrogen ®%E &= & 1T\,
Indirubin & A > A1) RFUIECEVEH 2 55 L 72
[#558] 50 nM Indirubin (&, [ O Pioglitazone
EleEg L 135 fER\V PPARy ) Y FIEMEER /R L
72, ZORAEEMNIE, PPARy 7% I =X b
GW9662 (100 nM—1 nM) 2 & D BEKRFWICH
B sz, JRIGETERAIIZIZ R 9 4 Indirubin
(1uM-1nM) OEEZME LA, IRIH

Hypertrophied
adipocyte cell

[ Insulin resistance ]

[ Insulin sensitivity ]

[ Insulin resistance ]

Fig. 1. Differentiation process of adipocytes and insulin sensitivity.
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ER AL O AR B ~ oMl b 2 R L, #
DERIEA > A VARFEMICH @ S 7z, I,
R BB 1 %3 % Indirubin @ 8 % ET L
72, Indirubin (1 xM—1nM) THRLELL 7-Hlf8 122
v ha— VL I L €, Rosiglitazone JLEEEE (1
uM~—1nM) & FEEICIRIIEY A XOfihE S5
Do 7 e 5% 0 53 B % 789 A Ml sk o kAL
WX HEFEZIEERAERICHEIL2. 72,
Indirubin ZLE I X 1) £ HbH Glucose I B O H & 7%
KTFz2RL, OUMET L7 1uM Indirubin JLBE R
Tldary ba— VEEE L 137%D T AR S5
7. Z®& %, GLUT4 %= S Indirubin MLELHE
Ta Y FE—VEEEHELT, RKTIBHBEOH
BoEmERL, TORBIHEKENTH -7,
OB IX, 1uM Indirubin X [F & EF o
Rosiglitazone & L L TH 1.2 %55\ d D TH -
72, & 512, Indirubin L L 2R I2 BT %
Adiponectin, B & ¥ Estrogen 7= (&, T~ b
O— VL L CHE AR 185, BL U164
BoOBBELRTWEILELZRL, TOREIZITHE
i AR 2 R 7.

[Z%] PPAR y ZMlE OB ZE K L L THReNE
HMEFF 2 W] A EE RN TH Y, € oEHMEEE
FEHIUL D H Y FEEEEMAD) TV FiEEI2L D
& b & L7z PPARy 2%, PI3K/Akt £,
Extracellular Signal-Regulated Kinase (ERK) &,
B £ U8 AMP-Activated Protein Kinase (AMPK)
REOBBD Y 7 F MEZRIIW T 5L F 2 i,
BLO/7uA b= %A LTHIEENGEZ LICHE
W3 5. HEIZ, PIBK/Akt ¥ 7 VARG 51E,
Glucose Hiizk, 3 & ONREAHE DO LR 2 A FitkhE

Human Large
Intestine with

L

.......

RRBRPY & Tryptanthrin

COX-2 ICAM-1 | TNF-a |
Ulcerative Colitis %i% /

FBHICHE T2 EARENTVDE T END,
GLUT4 ZEBL S F ) HEH = 0T, BL T
Adipokine 43-#h &3 11 Indirubin % PPAR y % 41
UARKEREICAE L2 RN R S s, £ 72,
Indirubin LB L 720 (2 IS R0 2 TR RESA I 22 1L
DR I N2HY, THULNRIARTERAIIE 20 & B
P fE~D LI R IR A se 2 15 2 8%
I2BWT, PPAR y iEMEIb % 4 L 72 M8 8 A pk B i
R F3BR 2 O ERME, S5 IREAHMEESY
YN BEFEIH LB EZ LD LR TE L.
Gk, LD FEMLBREPLETEIH LA, Db
Z &A 5 Indirubin (34 » A ) VKPR SET S
TR H D Z EATRIBENT LD EER B,

(58 2 E] E hEBR_ERMRE HT-29 MR ICH (T B
TNF-a FERIEET V% A\ /- 2 78 Persicaria
tinctoria /4% Tryptanthrin DIREEX H=X
LD

(8] TNF-ald, UCOREFELICB N TRDE
BERATA T —=D12THY, K ERO%E
FEICRIE L COX2 %2 1Z Lk LA RIEFREMY 7
FUERET A, 2O COX2HKBERTIE LT
OR% A RY 7 FzEE, FEGEREZ 0 Tl
%K, % RS ARSI TNF-a 758 58 I
IBEMIES T2 LB, PGHICLVER SN
FIEXWEST LIED T 4 — RNy 7 il i Ui
BRI UCOEE/LEFISEZT. 512, 2h
5 ORI TiEE S 7z Intercellular Adhesion
Molecule-1 (ICAM-1) (&, RIEITHE, B L UK
B 53R TIETHERRICES T 5.
PPARy HHEEK T UCREND—KHTH Y, UC

o

Mucosa
Submucosa
—— Muscle layer
Serosa

membrane_ Q.
PPARy

- = Transactivation of
g | o |
s ) RXR

Fig. 2. Tryptanthrin may suppress cyclooxygenase 2 expression via PPAR y activation.



103

B2 BT 5 Key Drug 5-aminosalicylic acid (5-
ASA) I PPARy #/r L7-PLRIEME 2R3 2 &
F 707 FTRITIRRERIC X ) R MERNIE R %
Y [HFE] oORFEMEYTHL I EIZEHL,
PPAR y %1 & L 72 Tryptanthrin OPCIAELEH
#Et L7z (Fig 2).

[#3%] Tryptanthrin ® PPAR y U % > FifEiE,
ELISA #:CEFfli L 72, & N5y b R Mg HT-29 #H
JatkIZB T % TNF-aff B REET IV E HWT
COX-2, BLUICAM1 %I sH, ToXkEHEr
€= L Tryptanthrin (& X A PLIAERNS: % 570 L 7-.
[#%R] 5 nM Tryptanthrin (%, 5 nM 5-ASA & [d]
kD PPAR y W /I v P2 /R L, PPARy 7~ %
T=A F GW9662 (100 nM—1 nM) BEHIZL D,
ZOREAEEITRERFNICEREICHH S .
% 72, Tryptanthrin L3 L 7z#iflg © COX-2 FEH =
EREKFICE R R T 2R L7272, ICAM-1 %
HEI 3BT 52 hnrotz.

[#%] Tryptanthrin l%, ICAM-1 332 E L5
2912 COX2 FEHEZIH L7228, i COX-2
TUE—H¥ —PPARy ¥ 7 F VEESR D T it
WA E T S PPRE O—HIC&EENTWDH I &2
Izt EZHN5. PPARyIZLD
HEzzF-b0sLE2 oMb PPARy YH >V F
L5 CO0X20% L Falb—3arid,
COX-2 77U E—% — 2§ G K Activator
Protein-1 (AP-1) {HHALOIHENC L) S 5.
DO ENE, COX-2-PGE2 ¥ 7 F VLA G,

BLOHEREG 2 OMKX T 21EHZHELTw5
728, FIEEMTICBITBERY 7T IRERDE
ALK ERE g o EE AR B W TEET
BHbh. RIEFEIZIX, TNF-ald K EREMEIC B
TaE% 12 p2]1 Activated Kinase (PAK1) % 583 &
&, NF-kB DAL 2 HET 5 2 & TRIEMS &
W34, ZOEEXPPARy 7= M, BF
3L 72 PAKL % [ L PPAR y ZHl& % [0 &
$52¢T, NF-kBO¥ L Falb—arx
FELREICEHE T 2. Lo T,
Tryptathrin (X 5-ASA L [E#OEFE 2 FHOZ L |12
Mz, IkBaZfiWERIC & % p6b OBENEATE
LHIRST A2 & T, HEMLTIERR 2 FEHE T
BT ENHERIND.

(#48) PPAR y fi?ffb% /L Indirubin &1 > 2 1)
VIRPUEYGEER, Tryptanthrin (S PUIIENEH %
IR T EREBIN/Z DS, ¥ T Persicaria
tinctoria & A A REVE R 0 13 B 72 e GBS S O —
MicisbnlE2 5.

(BEXB) EHRX (FEFH)

Indirubin Promotes Adipocyte Differentiation and
Reduce Lipid Accumulation in 3T3-L1 cell via
Peroxisome Proliferator-Activated Receptor y
Activation. Taisuke Konno, Kenroh Sasaki, Kyoko
Kobayashi, Toshihiro Murata, Molecular Medicine
Reports, 21(3), 1552 —1560 (2020).
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Staphylococcus aureus @ Sulfamethoxazole-trimethoprim {4
small colony variants (ZB8 9 252

e
SCILEEBHER RS A BRI BRI 2

PR FE DA B PEDSIIRE T & 70\ FEHI T2 B 25 57
BN O—@E %2 728> Twb, #0720, 17 -
ERTE - FREDE DAL % o T2EANM R~
SRV EBINTEY, FIZERTTFIZBW TS
B PUHEEOM %8 5 & v o PR EE O @ IEff
HADEZEL SNTwD, LALRDYS, HRTIEN
WEEDBISIOBRGSEIEH SN B Z & RZIT S
n5. ZoO—#lE LT, Staphylococcus aureus J&4s
SiE DG 12 Sulfamethoxazole-trimethoprim (ST)
BHRIDBEREND ZENDH L. ZOBHIE, KE
BLUOKINIZBIT S ST & #l 0K R
98—99%Td ) M HEDSIZ & A ETEEES N TV AW
720, WHOERETA FT A VETHEREI N TY
LT ENBEIFENE. LaLeds, STHEAETH
WZIRH IR TG M 2SR L T 5 EF A
BRSNS,

A, ST &R0 RS % %1F 72 S aureus &
Yot BE DI % M FERFG - TR L 72 & 2 5,
EE1 mm U ToO/~S a0 =~ (small colony
variants : SCVs) 237 E 5 2 & 3 Sz,
Z @ SCVs D3 3EANME 2 7R3 D20, FATHi5E T
HE2IZEIN TR WnZ e, RIFETIEST &
e v 7zigBEoRH Lo K & LT SCVs 258
5L CTW A BEMEIC D W TS £ 17 - 72,

BB—ETlL, S aureus \ZxF9 % in vitro ST AHl
B2 X Y, ST &AM SCVs OB 3 %
%17 o72. S aureus IR EERE 40 B (MRSA
20 &) 1x L, ST &XO&/NEE HILRE
(minimum inhibitory concentration : MIC) B X O°
it PR EAR I B -2 B (mutant prevention
concentration : MPC) % ifll%€ L, AR T4k
DHTE L P\ & SN DR Th 5 M PEZ Ak
BPGEEE . (mutant selection window : MSW) %
PE L7z BEBRRIRRIZ 2T ST AR EEZ R L7
7%, 40 B 328k (80%) 123\ T, MSWIZ SCVs
PR Sz, bbb, MSWEE® ST &%1#
W& ) SCVs BHBLL 722 &2 5, 6Ok

=

i

X SCVs a0 =—DREX T L9\ S aureus
EELATOMURETH L Z EDRHL NI 5 7.
WIZANTOERO R 7 ) —= v 7k E2E L,
TOREBLIUORFREZREL. REZ A
V==V 7 0%M1E, STEHI 4ug/mLBILT
thymidine 0.01 ug/mL % &7 9 % Mueller-Hinton
(MH) ZEXRE % 7z QR oR#TH Y, =
DIKEL L OFEEITZN TN 100%, 88.9%T
otz A, FEEH A V7 ) R
(Etest#) 124V, SCVsOEELZRFEL-F %
ST GRIEZEEPETE D EMEE R/l 2
DFEE VS Z 12X ) SCVs 254 T ST &#lii
% (MIC @ >32ug/mL) ¥RTH 5 Z EDHL I
otz EHIZ, INb SCVs @ ST AR
AT 5720, HWENAO thymidine U A A
1ZB85-9 % nucleoside permease C (NupC) % I —
FLTw% nupC® mRNA &% Ew L7z,
SCVs 2B T 5 nupC » mRNA FEH =13, KD
Rk (wild type : WT) 2l L4 55
thymidine ®HL ) AARDTCHE L TW7z, T bbb,
SCVs #4172 5 thymidine 28 ATr 2 & 12 X
D WA @ thymidine O Aliig % [0l L, ST &#IZ
MEEEEL-EEZONT. L2LGDS,
HOMAETHW SN S MH FEREE MBI O 55
LB A T TC\W A Z LA 5, thymidine 734 <
FENTEBLTSCVSEHBFTE V. TD720,
i RARAS CULAH & L5 MH 22 K5 % i 72 HH
AT, TR 2 B T & e o 72 2 L SR
SNz, Allo ST G SCVs DA 7)) —= »
7L, S aureus G IZRT L ST & #¥x 5-Hi D
A CTHMEREZRIBTE L2 L2 6, A2 E
HEHcCELEEZ 5N

s, G NFAZCBLOT IV IRED
% TIX ST &HFIM M S. aureus @ 43 B 56 FE A
35-59% & E\v. F7z, TIFE TR TRt
ZRLTWIZREIZBWTY, ST A#IOMLITHEREE
DM L AR 6-13%F TLALTE T
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L. IS DNt ERF X, trimethoprim O Y EF
3% Td % dihydrofolate reductase # I — F3 5%
dfrBBIZFOERITER S 2 2 Ll ST
B, ZOMMHEREFICIOVWTEH L2 TIE R
Mofz. EIETIE, S aureus\2xF L ST &#ID
172 MIC 12 X 2 BB AMZ1T) 2 LI12L D,
dfrB D% X % ST &Rl ko B &1z
WCHREN L7z, S aureus BRIR 7 BERR X L ST &
FZE 14 BMAMLAZE A, 40 ¥R 18 ¥k (45%)
ST SRl A S L7z, 2o 188k dirB®
YLy 2T L7z 2 A, & TIZ F98Y 25 7
EOMEFR SN T, IS 18K EIIEE Y
V- TI4 HEEERE L2 2 A, THIZST
BHRVESZMEDBAE L 72A%, 580 11 BRIZIE 2 fr¥r
L7z, 861, HRo 7HRICKH L ST &7 % fAH
L7z:Zh, 7THUMNIZETHTZ RS Z L5
M o7z,

HEENIZ BT ST GAIIERASEIR S LS 2 &
i, BEANZ S CICEMESOER & 72 508,
ZOMOER & L -CTHITH O biofilm TR ASZE T 5
L. L2 L7%AS, SCVs @ biofilm R IZEE T %
BEHZIEE A E RV, E=8TIE ST &A%
SCVs @ biofilm JEE & O Ml % 3 X UF biofilm Tk
SCVs \ZK§ 2 FAEIUHH DOBB DRI DO VT O
Hafro7z. B—FETHWS aureus ® WT 32
e, Z0 SCVs 32 DG 64 ¥k % BRI & L,
biofilm 2R E 7V # E#L L 72, Biofilm &= % crystal
violet et CHlll5€ L, biofilm JE B HE &z T C
%5 sigB®O mRNAFEHEDHMEL/Z. SCVsD
biofilm JERLE (X WT I2H L# 2 f58 < (P<0.05),
sigB ® mRNA ZEHEPHFEIZEA L Tz (P<

0.05). SCVs & sigBDOFEH LA N L THA 2
BR#AWEHL 0B I EDPHMOENTVWE,. ST A
FZ X - T sigB® mRNA HEDEHWSCVs A3
BERENZ 05, SCVs @ biofilm TEH & A3
hofzlEz b,

K2, biofilm R S. aureus | 2%} 3 5 vancomyecin,
daptomycin, rifampicin 8 & UF minocycline @ #% B
E % ME L 72, Vancomycin 3 X OF daptomycin
IR FE 1% 24 BRI C biofilm L WT D AR £ %
/108129 &7 126k L, SCVsidiZ & A &
YU Tdro7z. —J, rifampicin B £ U8 minocycline
I WT, SCVs & b ICAERKZ 1/10 (124 S 87
A, T2 BRI A 1213 % % O H $hS baseline £ ¥ T
R L7z, F72, INHORDITE A EDPKIEHNC
i P4 % SRS L 72,

W e LTAZICB VT, ftkofiEmd T
W#ECTdh - 72 S aureus ® ST A Hiit 4 SCVs D14
WAEZWEEIZ L7, S aureus EYEIZXT§ 4 ST &
FIOMEHIZ L) ST GHIIN M SCVs 2SR S M,
biofilm 2 % By & &€ 4137 ) Lo PLH E O %)
ROLME S L L RELHSH. L22-T, S
aureus JEGIEIZ ST GHI 2 HH L 2\ #iE i o
EFAROON D,

(BEBHR) TwRX (FEFH)

Takumi Sato, Masato Kawamura, Emiko Furukawa,
Shigeru Fujimura, Screening method for trimethoprim/
sulfamethoxazole-resistant small colony variants of
Staphylococcus aureus, | Glob Antimicrob Resist. 15:1—5
(2018).
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HLTIF2 K GM3 alBEZERY GM2 SRERICH TS
MR RE O

1

e
N

FACBERRHERI RS0 T AR IR e B RETRRE 7T 142K

PERRAE IR L, WEG AR THLIMEX 7 L E TR
PORE LR LZHRIIZOWER S BB T 5
IBE T AR TH Y, HIRE, NG TIEH,
O M ERIBES, TusF 70 h v &4
REAHT ABIEICBO TR E L WEE 2 5
TWwh., RFETIE, Y7 IVEBREELAT7 10T
WERE CH LI 7)) F T NOESBIZE D L4
BREBBRICER L, STl X 28RN
EHERERBME O R, B X OHEEEERO
HHNE NS TE O FRETAEAE (2 D W TIRIT 2 17 o 72

Ho 7)) F Y Rid—20400 T WIZEKRMER S &
BOKMERR > oW % F oW BIEED G FTH D,
Z D57 FHEILBUKMEDRES I 47 &L BKED £ T 3
FARE 5 W O L RRIEIC & D FEEfH i &1
TWa, AN TOESRIIBRICHE I NS
D, Mk (ER) TEBE SNz T I FavhMafk
B, BLXOIVIfRcisfliTrvaivtes IR
(GlcCer) (ZZ#a X, cis#, medial #, trans
W rSAINY Ay hT—2 (TGN) %#5
HRETINVIRICHET D HERBEEZICL > TH
PEDSNEIRERFE S GM3, GM2, GD3 & v 7
VAL FRERENSL. GRENTT 7)) v
NZF ISR ICFEL, 23V ATa—)Lbe
HICRE~ A 70 N X4V EMIEN DS v o8y
HoO® & 2 HIRS 2M/hEBEZEY 3. TRE~
A 278 FX A PTG R T2 255k % & oM g
Y UNRTEDELHBETY, ¥ T FIRED Rk
WaEsd A7)+ FIZZoORE~A 70
RAA VTEHMBESBELRMEL Ty v g
OWEEXYIEE 3B ICHET2RERTFE LTo
e HESIN TV S,

Hr 7)) d s Fig DV DR EREST 2T
Y)Y REREERIEC L S BN e pES IS A &
WARNZZ T 5 ERIR L72hs, IV IR TV DR
DERLEHRERED BETIFFIZS A I v 71284
Ml NRETHY, ZELIT 7)Y Fitzo
TeONNIH v 7)) & 2 FERBER D/ NMAE,» S T

B

i

DRIEIIN TR, TOMRBEEET LG TH LT
VIR —ERHER SN L LE N H L. L L%
S, 2O TN IR T OB 2 B AS fi s &
DEHIATONT VD H, SHICHEEBERNE
DEHIZLTENTNDRIET LML EF -
TWaBD, Ml A=A 11T EAEDP ST
W\, KGR TIE T > 7)) F T N A A RS R
HoOBLEAS, 7))+ FGM3 GEEER (o
23-sialyltransferase : ST3GALS) B & UF GM2 &1kl
# (p-14 N-acetylgalactosaminyltransferase :
B4GalNAcT1, BAGALNTL) O 4 D2 FAk % (L
L, 270+ FEEERORGHERERE H
Wi ERERE I Z O W TN 21T o 72, € ORR,
ST3GALS, BAGALNT1 ®#HH mRNA /8 7 > b
g L7z, 612, MMl E s N K2 A E
SNTIEINMET IV BrE IR U727 X/ BRILY,
ST3GAL5 TiE7 V¥ => (R)/Y ¥ ¥ (K)-based
motif 2%, BAGALNTI1 Tix7 )V F = (R)-based
motif 23 ZF N FNEZ D T VEBBIZHES LT
B EV ) AR 2%z

1 ETIE, GM3 AR OHH mRNA /N
7 ¥ b (ctype) DHFIREERMICHEH LT 2 L
L7z, ST3GAL5 @ mRNA /N 7 » M a-
type, b-type 2¥¥RE I NTHBY, ST3GALS D/ v
7T bY T A% T GM3 O A B B R
TOWREVPBESINTE . TOBEET, FFEMA
ik CTEIV GM3 G RUEMED RO LB IZH b b
I mRNA /N 7~ + (a-type, b-type) DI &
PRWEWHIZE, /v 7T YT AORFNKT
DEPRPE GM2 PRI SN D 2 L% EOFIED
AL Tw/z <7 AR DO cDNA & w72 5"
RACE 7% EDOFEM AT 2 AT o 7246 5%, /v o 7
7~ 7 A DR T O GM3 A B T O H 2R A ik
BRI EIH T 58 mRNA N 7 >~ b (c-type)
ThbIExWLIZ L Y

8 2F TIX, BAGALNTI 2%%r# mRNA /Y1) 7
v b (variant 2) %5, ZOH B mRNA 225
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MI-BAGALNT1 2 #IfR s b Z L /R L7z, Ml-
BAGALNT1 2 2 B s > 87 BT, BEAD M2-
BAGALNTI & V) & E\Wlifa B3 N Kiig & #:F.
O N EKGIZIE TV DD S/NaRANO W7 %
7 FIVEHTH S R-based motif BSFFALE L,
COPI # B/ IMNEOBEMER 7 v b LA L ClifT# %
ENHZErERWAELA E5612, R-based motif
bV OTAY T 4 — 4L THDH M2-
B4AGALNTI 75 M1-BAGALNTIL &£ AT T ¥ f < —
T A2 & T, M2BAGALNTL RE ¥ 4~ —
LD L EVHITBN CORRLEEE D LAVR
SN BREWC LI, SoANTOF AT —0
LEME DA /NN O B AT BN T 7
TNV HRBERICKET 20 TH D,
B4GALNT1 |12 8> T R-based motif 75 T )V I K%
My r7Fne LTS A 2 EpRmgans. 2

45 3 #Tld, ST3GAL5 B X 08 BAGALNTI1 @ /)
JaAk & TV DR Ok L HEHE O fRAT %2 4T o 72,
LN REbr A N = SR TEb i Nl = VAN, R N R
VI EA~OWHNCLEE S [R/K] (X) [R/K] BLFIAS
GIETHEREEINTVES,. ZORYIHAELEE MS3-
ST3GAL5, 3 & U4 M2B4GALNTL (2K IET 5
B kA LR, [R/ZKIX)[R/K] BLHIZ207 T
<, [R/ZKIX)[R/K] EFEHBOIESRMET I /%
& &Ry (R/K-based motif) #%ST3GALS &
B4GALNT1 O /Nafkb 2535 2 & 2B 5 2
IZL7z. 25612, ST3GALS @ R/K-based motif &
o RATIE, MlRNBEDZA, ST3GALS ©
PRSI BRI AT NS 5 N & BUBE $H O B E D 2%
b, BLXUOMENTOREY v /37 BLEEDK
THRELLZZEEZRWELE Iho0EEPS,
HAE & HEI O R/K-based motif (Z/NEAEHxH D A7
579, ST3GALS D% L7z T JREEEEREICD

R RE RO LARIB SN, Y

PlboZ &5, BAGALNTI Tl Tt 7
F L& L CHERET 5 R-based motif A%, ST3GALS
TIE /ML > 7 F v e L T#iET 5 R/K-
based motif 2%, FAZENT)V IR IZ L F
B LTWwWa W) FrarsEFonsz, IV IhkN
DA B B R I FEE A2 5 HFLE E TIA
CRFEENTVWEZ NS, RIFFETHELNH
Wb LR O EICE D 5 55T O E
ZHEDOTNWLZ LT, < OEWEOEImIEEE R
D /NIRRT 2 TV DR ORI I
BhH I ENHREENS.
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