L

NEEK VA CIS'aE 38 =1
(A1 3 4F 3 HHUH57)
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EX M UICLBREEDEHIE B Y T 12y MERRBEIT T EDREL

HpR

&

P s S NEYNES TE 2w S e [

(T=]

v 2+ (H2A, H2B, H3, H4) I ZEHAWIC
N EEICRIEENTY 2 TH Y, DNA %
BEOITFX 7 LAY —nfEdE suxT UigEr
WS 5. v A b idge sk Lo Sssic s L
TWb 70, 5 DNA 7 &4 ToO DNA 4
RIS EFENS. v A M EIREZE
i BE 9 2 WEFEIE 1990 AR S IR {AThb T
72500, #EALWITRTE S N7 IEB R A A
DNA MMERISIZ ED & 9 ixE 2 R3O iE+
TN EN T Wi olz, TNFETIZ, BA R
YT BRI A MENICT 7= IS ER Lo
FWR e A b P RERKT A TT) —I12KD, ¥
B DNA HEICEDLL EEZ N5 T I/ Wk
2439 (9 b 16 FEIZFIEMEEZRT) 2EE S
N, %< OISR DNA /e RO #1235
THIEIRIRENTZ, LPLEYS, 256D
L A b VEEDPEARMIZED L) IS HIENICE
HLTWBOPEWTELZICAHTH - 72,

AW T, EEZROETRICLEE SIS
LA NYT I EBREBEEOFEDB X O OFM
REAMT 2L, & A b 22 X B gtk E o fl i
PR OMBICH D A, T2, TELZXZ LA
V=ABIXONYT Y IX 7 LF Y= LD
ZIENSHH2BA, TNTNDOX 7 LAY —LTHR
o B E XL H 727w AN ARREIRAT ) i
REFRLT. S50, ToOHEREHEEMIEIC
BT A2 LT, WHFREBETHS 2SNz H2B
IEHiEEOREDY, BHEEY T b LA IZIRIF
ENTVELZEXMDTHLNIZL 7.

[EX b2l & B EEFIEFHIEBBORBIT] (X5
X 1)

EE R ESRICLEE b A VR
HRD 720, WHBRC AN GEREKTAT T
V-2 v, MAEEAGHERNTDH 2
thiabendazole 3 X OF benomyl 0 FH &2 1 % 48
BICAZ ) == 7 L7, iUk, SEHIK

ZHERT 24MEEE L. IS 0KEIEX 7
LAy — 2HE Lo 3 AP oI ETLTED,
Z 1L % thiabendazole/benomyl-sensitive regions
(TBS)-I~I &ML, &KHEHDOL A b ¥ ik
AR G R BT O R K & o 7z

TBS- I IZfZiE$ % H2A-1112A, TBS-TMIZAZETS
% H2A-E57A FHZEFATIE, uhNEE Ly box
7 & DI 4 A T S mono-polar attachment D
BEEIML7. F/2, INRb0HERKTIE,
WNEEEY YO X7 EDOIEE RESZRET S
shugoshin (Sgol) ®% )37 @B Lt ha x
T HEEANORIEPHFE IR T L2, 202 enb
TBS-1, -I#EEIE, Sgol # /L CTvNEE £ b
O A7 DIEE RGO e MFFT 52 LT, g
BARDEOIEE 2T ICHS LT A 2 EPIS
nE o7z, TBSILIZALES % HA-LITA MZERK
T, vY PaATHEBO S 0xF CHEEICED
YA NYNYT Yk Htzl (H3FER H2AZ) ©
ruaxF UEAENHELTEY, oKk
Htzl/H2B & fAk0 7 a<F ~OR Y IAAZ /i L
T, ERZREASRICEFSTHEEZ LN

(@Y T 1=y FEBER A E (Functional
analysis of linker-mediated complex: FALC) D%
x] (F#WxX2)

LA MYHZBIFHZABL A MINY T ¥
MNH2AZ L8 AEZREL, ThEhX 7 L A
V—ALEMERT 5. H2B O HERKRIIM A R3]
BAIRTH, ThHED 5O 8RO 4
L5250 EXEN TV o7z, HBIZ2 D
O w7y N ThHY, HZB~ND A
BEIM )T O = EOERIZEEL 525720 T
HY, THEFHEEYST2=y PERIIHTIEES
METH-7. £22C, H2Bx @Yy 7212=v b
oflE L, kil 7r=y bOEETEEKRT L
WIXBI L CIT T & 2, #i7cie s v X7 BikRe
WM HEDOEZ L ZOHFRMEEBGE L 7-.

el 72 =y b & XB) L 72 B RE AT R
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Functional analysis of linker-mediated complex
(FALC) ZEOFHIZLTTH 5. (1) k@72
=y M RBEARIIEE Y T =y by
B RN ENERE LAY N R E T
%, (2) FnEhodiksy vy Bodkt 72
=y MBFICEREEAT S, (3) # LB
HERE R RRICEAE Y X BB RRE IS E 5.
ZOFALC #:%, @72 =v b H2B, $¥HEH
7=y P H2A BEX O Htzl IZ#A L, #ige A
k> (H2B-H2A, H2B-Htzl) SRR Z RS
% Z LT, H2B-D71, -L109, -K123 OHEREMFHT %
To72.

FALC I X 2205, H2B-D71 13 £ 1
Htz1/H2B Z&FEIZBWTHEL, €oru~s v
HARRICHETH L Z L0 h - 7. H2B-L109
&, H2A/H2B B X " Htzl/H2B =R DM /57 THE)
X, MROAFIZLETH - 72, H2BKI123 1ZFI2
H2A/H2B —#1kI125 T, DNA#E, DNA &
B, MECHIEICHE 2@ X 2/H> 2 L0550
Mol TOLHIZ, YT L=y b OFRRED
EORERPTHEBEINLONEXHT B T,
FALCHEIIERTH AH Z LAIRE NI,

[Z7 MU H2B & H2A.Z AD iFALC 3D
Al (EFH/X3)

FALC 12 & % H2B OFRREFEAT IZ B L 7278,
FALC#12iE (1) A EARp Tl L T
Whr Il (2 MEEdHIEY Ty P BID
HEY 7212y bOSEET % KB L2252
HCThhHT L, (3) WHFREHLIMNIEHTE 200
ARHTH S Lo 72HlIRSH 7. £ T, FALC
ERECHEATES L9, (1) ~ (3) OFRIZHD
A, (1) 7=y MEOHEKEIZ 300 7 2 /D
A - EHEATELZ L, (2) FEY T
=y NOARBERTHIET NI IV L, (3) BB
Wik Ic b BT RETH DL I D3 HERLT.
Z D% improved FALC (iFALC) #:& #i7-
W& AT 7.

iIFALC#HE# =7 M) ®H2B & H2AZ IZ#H L
7oA e A b CSHMI A B L, B HEE
2B 1T 5 H2B OB 2 A7z, T ORER,
H2B-D68A (Hi3FEEEE H2B-D71A ICHM T 5) %
A L7z, H2B(D6SA)}-H2AZ #iEv 2 h > 1
T UAEERRDS, WA L FIRRICTHET 5 2 &
BSOS PE oz, ORI, EALAICHRES

n7z-e 2 b VIEBHiKEOKRED, MFRE2S
BHBWICEL2 I TREICRFESN TV 2 LR
ATLOTHY, WFEEEOL A VFITOHEH
WE2LRHTL2LD0THL. 72, iIFALCHEIZLD,
MBLCHFAET A4 @Y 722w MIZDOWw
T, BEEEKPTORREL XH L 7T A5 A < 1T RE
Wb EEZLNT

[#848]
REFFETIE, B A N YD ED L ) 1B
FOSHIBEIZBES- L CWwWb D, TOEAKRNZ: A7
ZALD—DFHLNIZ L. HEFEBEHe A N2
HEBKI A7) —OBH 25, EERIGR
DNA ##, DNABEIIGICEDL EEZ 6N
WINLHBFEEINTVED, TN 0EMANZ
B GIZWE LTI R, AFZE TR LA &
I, B ALY EARKOUREWRENTIE, A
k> & DNA STEROCHIE R & ORISR ST
WL HIEIBIROBHICHED TERITH S L EZ D
nn. 7, @Y7y MR HETH S
FALC#EB L UNFALC L L 5T, A MOtk
RED'E b EOEEEM THLHRAESN TR L D)
RS B 2 EDSUREIC 22 o 72, AKWFZE TR L

77 =B Loy 7oy MERRENT T
HMAGDLE LI LT, ¥ N7 EIRRRIRNT D 9T 72
ZIREICHES 2 EBWRFESI NS,

(BEXH) EHRX (REHRX)

1) Kawashima, S, Nakabayashi, Y., Matsubara, K., Sano,
N., Enomoto, T., Tanaka, K., Seki, M., Horikoshi, M.
Global analysis of core histones reveals nucleosomal
surfaces required for chromosome bi-orientation.
EMBO J (2011) 30, 3353 —3367.

2) Nakabayashi, Y., Kawashima, S, Enomoto, T., Seki,
M., Horikoshi, M. Roles of common subunits within
distinct multisubunit complexes. Proc. Acad. Natl. Sci.
USA (2014) 111, 699 — 704.

3) Nakabayashi, Y., Harata, M., Seki, M. An Improved
Functional Analysis of Linker-mediated Complex
(iFALC) Strategy. Biochem. Biophys. Res. Commun.
(2020) in press.
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MR DO U WERIE

TR DRF T

JUR - Befd
FALEE AR R AR A BB AI R R L2 3=

EYHEX, NEDPS LR BRRTREBETH 5
753‘, ERGHETRE ORI BB TR E b
NTW5h, ZZTRIZETIE, 3 LW IRYERHESE

2D BN BB FALEY & A& RISk, OR
(u—fﬁ‘é&( B EDFTE L 72 \» Mycobacterium
avium complex (MAC) JE{RESE, B X UOQOIERK
7 AKRT) Yy B (AmB) OPLELR M % #5#
T AP IO W TIERMGE 21T - 72,

f):n

BT1E HAABEETIVEAVEMAC
EORE
(T= - B#Y]

IR (NTM) EE, EEREB IO
BWHZBRWHEREIZ X o THRIET AT,
HARTITEZIE L ) BERIEC, 2FMmH
HAONDLIEGGETH D, FFIZ, M avium B L M
intracellulare SR H & 7 5 MAC fElX, NTM fE
DR IEZ HOTBY, BIGTHE 2 AR L DT
ENTWLWZ DL, Il hEFERPLEL IR

S

A%

;q;%fj?jw

TWa., F72, frL WEARROMELRDO—>2 &
L C, in vitro CEIRS NEHILEW DL A
RN TIZHEREDRE RS VW ERFEIToN 5,
COEZBOLIODOFERO—2L LT, EEH)
ME LThAaz B850 7% &Y in vivo 5Tk
F (DA TEEETIV) PEKLIZL o TRES
n, H#E (Em) REZH/EE LR EO X 2
==Y M STV, Z 2 TAIZETIR
4 2 MAC FEEFIVAIEA L. A ik o
MAC i E OFEFE %17 - 72

(Hi& - BR]
D4 AMACEETIVOEE

H A A5EHHR (19-20 g) OFREL”S, M
avium JCM15340 ¥ B £ ¥ M. intracellulare
JCM6384 ¥Rk H ik (0.75—75x107 CFU/A A 2 -
g) &AM GOul/A1Aa) L, 3TCTHELL
EOERERREICBE L. TofR, AHE
WAKZHG Lz A 21380 K F CaThEFL

WAL, MPLERTN & AR L 7o A TSR BURAE

3 . T M
e e

OhmyungsamycinA  R=H Chartreusin Griseoviridin
OhmyungsamycinB ~ R=CH,
°, e 0.0 0,0 o "";
i v o X e
)\ s ﬁ"&o OT"“’ on M - o N
om H'E’/ °°j":0 o / “OH
0 o8 wiBe ol Novobiocin o
. S 2L
T Zro)— m%-g‘)::ijﬁ;“ o Tubercidin
p “, °
S.g N H N )L -
M HN SN NS
Dodry Wiase ey
\ o
Siamycin | Bottromycin A,

1 Ho R HR O MAC {1 E
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ISR TREGIE L7, L722%> CEHiE, #4 2
H3 72 W LIRS A8 3 5 WL (25 %107 CFU/ 7
13- g) ZHEM% 4MFIFCEBRILILICL
72, ZOSMT CTHED MAC {GEEE %37l L 72
LA, HEORLTHLIER 7 F) Auv Ay
b, BEEGIEFEGTLT I 7Y a3y PR
PR (HF~A42 >y, AMLT AV U BE
BT IhTr) BWEGE TV THBEIR TR L
7o =, W boFHiEEE L Tr 91) Ab
YA VEPHENRLA) Ty Y B Y
TRV, BEMREIRS ol TG
DFEFIL, HEZINTWSE YT A MACEE TV
TOHRHFENF L FAEOEAMEZRLTEBY, 743
MACHEETFNEAZ ) ==V ZIZHHTE 5 L&
Eroly Al
i MAC B E DR

A TETIVOREIZEITL T, BES X
PR O BT ER A4 1,500 % 2 T iz own
T, i MACTEMWE DA 7 ) —= 2 7 %47 -
720 F9, MERARREICL D E M avium B
£ " M. intracellulare 151 % &7l L, A EBHE

PED R > 7B AW A S B, W EOH
HERE B B & OGS RAT 2 4T o 7oA R, T M 8 i)

OEIitam e (M), Zhs0ftawia,

0.00313 = 6.25 ug/mL O #iPH T MIC 1l % 7 L 7228,
714 3 MAC £ & 7 )V T,
griseoviridin, ohmyungsamycin A B L U B ® 4 i
TORPGENRERL, €D EDy EIZENZEN
23, 35, 85, BIU42ug/mL%E/RL7. L7
Mo T, HEEEL-H 4 3 MACEEE T VI HER
RERTHREOD L EMILEWD A7) — =
ZIZBWTH, A —FEELR)FEDLZ LEAUR
Shiz.

chartreusin,

F2F NMEREAmMBORMEREMHEZHEET S
HRAEORSR
(&= - Y]

R T VRPERIE AmB 1, KV ILER A X
MV EBNRREREHR LR L, RO
blTE A LRGN W7 R LR E G 55
THhsd. LrL, ZoOEARF IERMED
VIZATUu— Ve DEENEEETH LD,
MO I L A7 a = IZd b F IR L,
BEERA ) T AE % EOREE LREIEH %]
ERIFTIEPMBELE SNTWE, Z 2 TRIF3E
TlE, AmB OFLERE M Him T 2LEMW & off
Hicky, LPhniksaEcd HEofERERN %
RSG5 2L CRIEHOMEL2 Wik ca b L%

= =

: : H : Rl
OH OR, OR, 0-a-L-Rha
Phialotide R, R; R; Ry
A —a-L-Rha —p-0-Man \/\,r' —COOH
B —p-0-Man —H W —COOH
c —a-L-Rha —H \/\,r —COOH
D —H —H \/’\’,.» —COOH
E —p-0-Man —H \/:\,.v' &:/Lcoon
F —B-0-Man —H \/\/k/k,,r —COOH
OH
G —a-L-Rha —p-D-Man \/\)\/k’, —COOH
OH
H —a-L-Rha —H \/\/'\/k w  —COOH
OH

2 Phialotide A —H D&
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2, WEWER»OOWREITo72. TOMR, B
Pseudophialophora sp. BF-0158 #k o 1% 225 v 7
5, phialotide A 25 H &% L7z 8 DR
AmB R E % R 72 L7 (K2).
[k - #BR]
EEH LUHEBER

HINENGEOTE L) 5B S KA ERER
%, ArUO—RAbL T )Va— Ak FESET D EGE
A AT, Yx—77—Ar¥—CTHAHHE
Beag (27°C, 68 Mg, [al#24% © 300 rpm, 5= :
3L/min) %1T->7:. BoNEHEZ 71 ~ i
(1L), BERR—F Vi (pH 3,200 mLx2) BXW
SHUHPLC (ODS 79 24) 12X D EE ATV,
phialotide A (104 mg), B (14.0 mg), C (249
mg), D (183 mg), E (488 mg), F (458 mg),
G (720 mg) BLXUH (505 mg) ZHEMELE L
THHEEL 7.
BIEEh

Phialotide A X, &4 #HE ESI-MS A7 b L K
0 Z D55+ % CrHgOp & hE L, ARIAMEIR S
R L7z, W, EXY ) — VR THELE
HENMR AT FVORHTIZE DS IZ L7
(}43). 9, 'H'H COSY # & ' HOHAHA A%
7 PV LD, KEETR L7 S T — VI
DIFFEATRIE S, KT HMBC A7 LD
LD, #ofEl -ViEaso#ERR) r+F, 2
ODTFF I AFY—ZA BHEABIUB) BIW
1oDOAFY -2 (HEC) OFENFHL 22 % 5

v m
18-CH; 16-CH; 14-CHs  12CH; 10-CH,

7. MEA, BBIUCIE, HUHBLUBCH®
TN TEBL), TN a-TH -,
a-Fh ) —ABXUB-~xY ) —AEPEL. &
5 |Z phialotide A BRI E L7206, 16517
TERCHE 72 B0k b L, 2hue HPLC 09 5 2
&ET, ¥/ =23k 2o0F 4/ ALK
ThHhALZEEHLPIC L., S HI2KMEIT,
HMBCAHEB L W 77V a>d5 9BLWI3fLE
J) AT FHEELTWLIZERHNELRD,
phialotide A O itz ke L7z (KM3). 77
I Y ONAREFEIZOWTIE, HHO Yy ) VT
ERHED  THAEHRSB X P ROESY M, &
TONEHEL 7 7)) a v & @ ROESY M2 5, 4S,
55, 8S, 9S, 12SBL13S kP L /2. 7=,
16, 17 B LI MDOAFKFEIZONWTIE, 82D
BTCOIVTAT LAY —ICBWTEIRE S NIRRT
EREE, 2O THERR S b ROESY MBI & B
W—E AR L7216S, 17TRB L UV18S L HEE L 72,
Phialotide B-H ®#3&125WClZ, phialotide A &
DX Y, 7T7) a3 opEMIPMEL -
EHEDORMPE L o T2 BEETH L L 2L
MLz (X2).
AmB #EEM S KOS

4 FEDIRIFEEE Candida albicans ATCC90029 Fk,
Cryptococcus neoformans ATCC90113 #k ,
Rhizopus oryzae NBRC4705 #3B X O¥ Aspergillus
fumigatus NBRC33022 #1293~ % phialotide A ®
AmB #5aiE %, CLSI M27-A3 B & U M28-A2 i

I I
8CH; 6CH; 4CH,  2-CH,

NJ\Cé/)l\BCOOH

<« sugar C—> <—sugar B—> <—sugar A—>

wmmmm 'H-'H COSY and HOHAHA

/N Key HMBC

3 Phialotide A OREEFAT
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#1 Phialotide A OHLERIETES X OF AmB #5005 1%

C. albicans

C. neoformans R.oryzae

MIC*! Ratio*? ~ MIC*! Ratio** MIC*! Ratio*?

Phialotide A alone >128 >128 >128

AmB alone 0.50 2.0 1.0
+ Phialotide A (0.25 ug/mL) 0.25 2 2.0 1 1.0 1
+ (050 ug/mL) 0.125 4 1.0 2 0.50 2
+ (1.0 ug/mL) 0.0313 16 0.50 4 0.25 4
+ (20 ug/mL) 0.0313 16 0.50 4 0.25 4
+ (4.0 ug/mL) 0.0313 16 0.50 4 0.125 8

*IMIC value: ug/mL *?Ratio = MICamns/MICamp + phiatotide A

(ZHE U 7o E AR RIS K DR L 2. T
phialotide A 1ZH T 4 FEER 2R L, 128 ug/mL
THEREEEZ R E 2o 72, KIZ, phialotide A
& AmB OOFHRIR % T4, C albicans, C.
neoformans B X ' R. oryzae \ZxF L T FEEAKLEI)
|2 AmB OPLER G2 858 L 7243, A. fumigatus
X LI E R R S a o (KD, I
\%, phialotide B-H |22 T & [Afk D @[ % 7~ L
7z. %7z, phialotide A BEHIFF® AmB ® & hilE
BN HEK293 (235 2 g st &, M s &
DIREE L 7 5L KFERE (LDH) 2 E=ET 5
Z & TEIM L /2. F o H, phialotide A
(4-32ug/mL) & AmB OfHlg M L8 EE 3,
ARSI AmB OB Z IR T 5 2 EH S
Mo 7z,

#E

KT, 2 207 7a—FI12 X ) kY k
DIEGIETGHEDOER X To 7. FE1ETIX, &
A2 MACHEET VEMEL, HHRMIREZRTK
Kz lwnwiZLz, 4%, A4 3ETIVERY

V== Y ISR 5 2 8T, EMRE
TR REMEAYE W HT MAC 6 W B 0 3h =R 1) 72 B
BRI NG. FE28ETIE, HMTRINE
BIEME2 /R & 9712, AmB OPUEE GO A % Bk
5 FHALEY phialotide A ER L. 20k
it R TALE Y O MG FMOWE 7V — T
5ix7 <, AmB BFHZE & v ) 3 LW B EG S
DOUEEMEE LT, SHROBERSFIND.

1)

2)

(BEXB) EHRX (FEFH)

Yagi A., Yamazaki H., Terahara T., Yang T.,
Hamamoto H., Imada C., Tomoda H., Uchida R.
Development of an in vivo-mimic silkworm infection
model with Mycobacterium avium complex. Drug
Discov Ther., 14, 287295 (2020).

Yagi A., Uchida R., Kobayashi K., Tomoda H.
Polyketide glycosides phialotides A to H, new
potentiators of amphotericin B activity, produced by
Pseudophialophora sp. BF-0158. J. Antibiot., 73,
211-223 (2020).
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Studies on phytochemical constituents and biological activity of Mongolian

traditional medicinal plants; Oxytropis, Brachanthemum, Calligonum, and

Apocynum species

Buyanmandakh Buyankhishig

Tohoku Medical and Pharmaceutical University Division of Pharmacognosy

For many thousands of years, plants have been
considered to be one of the major sources of food
and medicines that are usually used as primary
health care for humans. In this contemporary era,
many researchers are paying their attention on the
investigations of the medicinal plants for they might
reach to success in the field of drug discoveries and
developments in the future. Moreover, up to date,
chemical constituents and bioactivities of numerous
plant species which grow not only in Mongolia but
also worldwide have not been investigated yet.

In addition, zoonotic diseases, including
trypanosomosis, have been posing one of the big
issues happening in livestock husbandry of
Mongolia. Due to the consequences of the zoonotic
diseases, financial losses have been widely observed
in the animal industry which is vital sector of the
Mongolian economy. Hence, studying highly
effective compounds from Mongolian native plants
is a really essential way to combat zoonotic
diseases, especially trypanosomosis.

In this study, we focused on studying chemical
constituents and biological activities of four plant
species, named Oxytropis lanata, Brachanthemum

gobicum, Calligonum mongolicum, and Apocynum

pictum. Typically, this diploma thesis was written
with five chapters that will be briefly explained
below.

Chapter one generally covers medicinal plants
growing in Mongolia and Worldwide and their brief
history. Therefore, the conditions of animal
husbandry and zoonotic diseases in Mongolia and
the overview of some biological activities were
written in this chapter.

Chapter two describes phytochemical and
biological investigations on the aerial parts of
Oxytropis lanata, which belongs to the family
Fabaceae. As a result of the phytochemical analysis,
three new oleanane-type saponins (1,2, and 3) and
33 known compounds, namely saponins, flavonoids,
oxazole alkaloids, and glycosides were obtained
from aerial parts of this plant. In terms of
compounds 28, 29, 33, and 34, they were previously
isolated from the roots of O. lanata while other
compounds were reported for the first time to the
aerial parts. For trypanocidal screening, 5,7,4-
trihydroxyisoflavone (25) exhibited inhibitory
activity against T. congolense (ICs=105uM), the
causative agent of African trypanosomosis in

animals; this activity was little weak to compare

Chemical structures of previously unreported oleanane-type saponins isolated from the aerial parts of O. lanata
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with 2-(2'3-dihydroxyphenyl)-5- (2”-hydroxyphenyl)
oxazole (ICsp=1.0uM) isolated from roots of this
plant. Furthermore, anti-hyaluronidase experiments
of some compounds were carried out based on the
traditional usage of O. lanata as used for treatment
of inflammatory diseases. Saponins, 3-O-[a-L-
rhamnopyranosyl (1—2) - B-d-glucopyranosyl (1—2) -
B-D-glucuronopyranosyl]-3,24-dihydroxyolean-12-
en-22-0x0-29-oic acid (3) and dehydroazukisaponin
V (9) showed a potent inhibitory activity.

In chapter three, absolute configurations of
compounds isolated from Brachanthemum gobicum,
which included in the family Asteraceae, were
discussed. Drs B. Odonbayar and Ph.D T. Murata
performed almost all of the experiments in this
research work of B. gobicum. Consequently, 11 new
and 40 known compounds were isolated from aerial
parts of this plant. However, there were some
compounds with the racemic mixture before
purifying pure enantiomers by using chiral phase
HPLC. After purification of them, absolute
configurations of 37, 38, 39, 41, 44, and 45 were
elucidated by spectral data obtained from specific
rotation and ECD spectra. For compounds 40, 42,
43, 46, and 47, absolute configurations were not
determined due to the inadequate yield of
enantiomers. In the trypanocidal screening,
compounds 37, 38, 39, 40, 44, and 45 showed
inhibitory activities. Among them, compounds 38
(IC5o=28 uM) and 44 (ICso=2.4uM) inhibited

HO 0.0
© 48
HO HO" Y~ “OH

OH OH

more efficiently than others. ?

Chapter four presents phytochemical and
biological investigations on the aerial parts of
Calligonum mongolicum, which is one of the largest
genera in the family Polygonaceae. As the result of
the phytochemical studies, two new compounds,
named R-4-(4-hydroxyphenyl)-2-butanol 2-O-(6-O-
galloyl)-f-D-glucopyranoside (48) and 5-(4-
hydroxyphenyl) 2-pentenoic acid (49), and 20
known (50—-69) compounds, including flavonols,
flavanonols, flavanols, alkaloids, a monoterpenoid, a
phenol, and glycosides, were isolated for the first
time from this plant. Compound 48 was not
reported previously to literature, while compounds
49 and 50 were newly obtained from a natural
source. With regard to an examination of the
trypanocidal activities, all of the isolated compounds
did not show significant activity. In the anti-
phenoloxidase screening, however, catechin (54)
was roughly ten times higher phenoloxidase
inhibitory activity (ICsy 9.1 uM) compared with
epicatechin (55) (ICso 148.3 uM). Generally,
compounds 54 and 55 have a similar molecular
structure except for their stereochemistry, and this
result was supported by a reproducibility test using
pure guaranteed authentic samples.?

Chapter five illustrates phytochemical
investigations of Apocynum pictum, which belongs
to the family Apocynaceae. By doing phytochemical

investigations on the aerial parts of A. pictum, one

OH

Chemical structures of new compound isolated from the aerial parts of A. pictum
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new (70) and 20 known compounds (71—-90),
including flavonoids, sesquiterpenoids, glycosides,
and amino acids, were isolated. Therefore, these
compounds were obtained from this species for the
first time. It is interesting that no previous research
works on the genus Apocynum reported that
quaiane-type sesquiterpenes are one of the chemical
constituents in this genus. ¥
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FACERBHERI R AR A B3 A 7E R, B A B

T UVIWE—EAK, EAROEELZDIHERETH
BRERISDS, 451 E 72 3R A2 Ak %
T LMK A R, AREEBRE O E A
REOZLE LI, KF, BEEORLSTELDL
ENZBWTLZOHEMENEMLTE, TV
FoRBOWEIE, BELZL) F REIGERT
BEREER &, BEDRO B E R A B
HLT, $¥h7x /54 7RBBRIOEE2RT.
L72ho T, @Yl & b R RinEZ1T) 72
DI BB DO FEAE L TE T2 B b B SE AT % %
Bri, JWREZIEMEICHM L 20X 6 v, &
BEIZBITSH T LIVF—IX “one airway, one disease”
EVIOMENRIBENTWD L) 12, EREOE
BRTREOERELEFH L TBY, KEmME L
TR S RIT B ICER L T b, & 2 TRIF
72lE, REICBIT LT LIVF—EEOEEILB X
DEEEILICET 2 A H = R AIZDWT, B
FEAT % TR - BRIRI 2 BeEt 247 - 72

B1ETIE, DL ) MR S L Tn7zHs
A NV ADRT LIVF =B B S &2
IZDWT, ut ¥t A P25k (MOPR) #nf
(OPRMI) O—E3%R [A118G (rs1799971)] &
Wi ERRE OB IC T % B T, BiRB L OV
W72 a2 AT o 72, VS 0 BT 5GE O 18 M 4 E
2 X BB E FF o 7o SGER AR TR T 5
NDEETH L., KA ML ZITEELWED
HMEICHST2HEORWERKTFTHY, 1HH
ONS EDLNETH DRI IR E R B
b5 2 L2k ) Th2 BIRIEILE % Tl S8,
Wi RO EALICE S5 5. RORTET 20787
W—7TIEINF T, MOPRMHEMAGA b L A2
L7 VIV F— I RER SR O B I B % E
H) T EEIEL TV,

LaL, B A L AIZ X SN EEE IS
T HEMEMERTTICHEH I TR, 22
THIX, MOPR O#RemMZAfLE b 7-6 3 F 8- —
WL TH Y, 36~48%DT7 VT ANFo L &’

H5RBEEEMIT L.

347 [OPRMI A118G (rs1799971)1 sk &,
T U, ATERR IR BRI Z3 75~

c WEBRE 292 A0 9 B, rs1799971 1B 5
AA BAERL AG AT OEER, BXUGG REH
HERIOEAIZENZN36%, 41%, BLU23%T
Holz. AH I T B SGE BB R L
728 A, 1s1799971 O GG R EHAREET 5 HE
Fix, rsl799971 O A 7 LIV ER AT B BE L R
L CREBBESEZITTE L T,

WIZ, OPRMI G118 SNP 7% H.o> HAE & |2 55248
FHRADANZALEWSE L ET L0,
OPRM]1 G118 & #&fEMICF%Z D SNP 2 A ¥ 5
Oprml G112~ A (GG~ A) LHFpER< T
(OprmlI A112; AA <=7 A) % Fvs Tl B85 &
L7z, OVA FEAREIMEET IV AIZH
WO, MEBELFRBEICGE Y Y AL AA R T R
EHE L CREBBESEEICTELTBY, K
X aveE (BAL) W OB EREE o8N, 1
5 IgE ¥, 0B R MRS 5 © 2 M
DEEOBEIMAFRD SNz DK D 7 i E 5
DOWHE|ZI1X, GG~ ADNiZHBITS Th2 %4 b
HAVEACDA " T T 275 —THIR, =77
F—AE)—-THIREBLPTELY NIV RAEY—=T
BoMIMAEG LA WEEEAH S 2L 2o 72,
OVA % 1WA L7248 Bt D GG ~ 7 A DK,
B vo8E (BLN) Tld, AA~7 AL EL
TTh2fMiEraEICHEML Tw/e., —hHT,
BLN 226 D) > 738kl AR~ DA SNP OB 5-1%
REMTHLEEZONTZENL, GGITAD
fifilZ BT % Th2 MEEIREOTLEICIE, BLNIZB
V7 % Th2 #iFE O 5L TCHE DS B G- L T B W EYEDS
R E Nz, 512, BLN 28135 Th2 Mifast
DITHEIZIE, RKAHAKICFEBLT 5 4 SNP AR5 L
TV FEEARIE S 7.
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Z I T, WBIRAIE T M5BT 5 4 SNP 28
Th2 Mifd D53 ALTTHEC G- 2 5 B % AT L7z, In
vitro DFEERIZBWT, PLCD3Hufk, $t CD28 L
fk, IL-2, IL4, PLIFN-y HUEOFAET TR L2
FA =T THIEEZELL 2L o THBLL 7225,
AAR T AL B LTGG Y AHRKD T M
BT 5 L4 EATLEIIBIZ SN D> 72. MOPR
T MR DAMC S, B MR BRI b 5 L
TWbZ Ens, ASNP 2L S Th2 Ml ETT
1L, Mo eEMIEIC 34 5 MOPR 24 L 72
TPV EEREE A D TREEARIE S N

REFZERH1E, OPRMI A118G (rs1799971) (2
L AMGEBETE X ) = XA %S L2 O
HTH L. AWEOBES, S, OPRMI A118G SNP
HIEVE i S OB B G- B # 72 B AR E A
&L CHUE S, HE N B E O FERERHN & Hr /-
B EIRDHEMENZ DA 2 E D IfF SN 5.

B2FTIL, EHMEBIIEE STV L IFEE
BRUER S 912 B B KRS MR T MlE 2 & OV
A O SRz e, B X O 2SI R Bk 14 Rl 5
JEgBE O RMIMFP OREMiaD 7 ~ 7 5 4 712
5.2 BB R AT L7z, WFPRERTER] BPE 25T R
R AR BRI ERER O L ViR E R D BT
HEUETHREOBRARERETHY), = TKRD
BRI OMBERE LML TS, 51,
IFRRERME R S e B Tl MRl e B & It
L TREZMBER T A YY) v lsE, BT L
V¥ =7 EMOBEEE T 2 E G E. FEER
ERUERI S IE R D SREICIE, SRR BT 5
IR ER O EAE L EEAL, 7 & NS Th2 BISREIS %
DILEDPELCEGETLEEZONTVLY, ZD
FRRETZ I BE b 2 T ML R B L o 50 % 22 1 g
BITVWELZTFICHO N E Lo TRV, 22T
AL, BT ERER IR LS\ BT B RAY I s
WHfao R ~—7 — L EELT 71y s OF#
AT L7z S50, IFERERIERI SR EEOK
I o> CD4* T Mg & CD8* T Mg+ 4 7 A
VREEREDSREEIC OV T L AR, MRl A —H
W7 L L TieRES L 7.

Wrezingx, WALEREER R AP 1 EbE L
T\ % 14 NOMFERERVER S 585, B X O
L L CHRILERER RFOFA, BB L TOR
NS 14 NOBEZE ZHFELE L. KIFZEOKE,
0 1 ER M R S E 45 BB o SR A I T g IL-4,
IFN-y 2 Z N Zh, FxmmssE Lz THRE

L O Thl % Treg fifg, Th2 B Treg fMfnd X 9 7
WwED7 /)74 TP ERE LB L CHmL <
WD EDRHSNE o7z BRI O AT T,
IFERER LRI S E B O KMo TR I = o
A FERMAE (mDCls) 12 X 2 Seehil i asidog L
THY, BEMARERME (pDCs) DRl M Kk
TLTWEZEPHONERoT, S 512, B
BE ORI O L4 A CD8* T Mg D El &
BLUpDCsI2BIT 5 CD86 FEH L Nk, ik
BEOZTNLINDOABIIEVWI EPHL ML
Holz, TOXHIZ, HEDT 2/ 54T 2R
S oD BN A3 e IR ER A ) S 8 DR R LR <
MboTwnwpbZl, TLTEOREXAHN AL
EPEDSBE T B T REEAR S 7. RBFZE D RR
X, FERERME R SE 2 B O BRID BRI O
JEIRBICEBTEZ 2 L & b2, RERHIEAZFE L7
I il TRk 1 S 9 VS0 3 B B R e IGEEE O B FE S
S 7= R E 25 2 eSS,
CDEHZ, TUVF—EBRRELED AL
59, MR E 72 IR IS F I L e RIS &
537 VREE OMEERR, EGHRORE
BT & OMEERICL > T, SESCHEB LY
FRRED M I ST L REMED S 5. AR
7212 & - T, OPRMI A118G SNP (rs1799971) 3
TFNVIZE BRELmBOREOHE R, Ik
% Th2 BIGEICE ORI % &, £ O —i %
HITENTE, KW, TLVF—EED X
Pl 2 RREDEFICERT A Z LA TE, Th
SOMBZIGH LT LIVE —REOE/TFHR
BRI 2 E IR O BT\ D e 08 5 i th v 12
HTEXBDDEEZOLNS.

1) The A118G single-nucleotide polymorphism in
OPRML1 is a risk factor for asthma exacerbation. In
submission.

2) Altered immune regulation of dendritic cells and
enhanced cytokine production of T cells in the
pathogenesis of eosinophilic chronic rhinosinusitis.
International Archives of Allergy and Immunology,
In press, DOI 10.1159/000512591.
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PEFMETIZICHTIWEBRNIZA NOSF OSBEET 2L — 42— BE3G0 D
MO MERB LT ZDOIEREFAFRRICEE T 25
A3
L EAy S SNy NeaoE L T M St Lo e

BAEH] EAPARERIR S T oD 10 FEEIRL, B
IR EL [HEMICHEN 2 ZHE M2 ERO T
THREMZEALITER L 2 WiiER % B4R E R & 1
O, INHOFEIRTHEATRIZ L E L2 & 729 IR7E
LEFRIN TS, BlfE, HERAZEDO VG TFar
BERLEFY)THY, FHITEMHEMEIZL D
E8TAS FEIEL T b, —J7, MRk %
i S TEV v, B O HAR Ao B
EREHL0mE RfEL 5L, NEOH 2501 %
FAEMDSLHBBORETEL IR A. L
Ao T, HEMB XIS BEREIT~DE
BEAMHTHZ 3 LEOETEDE (Quality of
life: QOL) % HMEFFd 27200 D EELFED—D &
Wz 5.

AR o) 3 7 RN BRI & 1) IR B AE AT
BKFL, ZRCfEwEn T CREICHIB SN TS
2T A ay oI ENPZHICEAT S 2 L
[ S N 0 ) 1 - B Q= NS B e BRI 2 15
R, R RS T % EEAIZHE
B35 1lEoTERPEITLEEZONT
Wh )DORLFEMOZERICL ) BET LEED
=Dk LTETONDD, PR & PARERZ K
T5E, PRRICBWT) DIWHORERD 14 F5D
BWEWV)IEDD 5.

FEARIIRE 5 20§ 2 FEYIRE O REN % b DD —
D& L THIVE AT (Hormone replacement
therapy: HRT) 2328 F 65N 578, THIE= A o
U RRLET LA G T HRHEET, HAE
WIEEICH L CE—ERE2oTWE, LIL%
5, HRT IZFEERPAREZ O EHIH, HHEO
BIEF Y 2 2, HRT ZEfEHT - o - RICBIT 58
2 X BEHPUTER ERRA RFEERMERED D 5.
Mz T, BEARCEERS 2w LR & T
G R iEf 2 b E bbb, KDEE
) C L4 7 G HRE ORE A IAN T, Az 38 R0 i S P
HEDEO THFEHMEDPHERE I N TS, €O
THIEEH SN TV HEEBEHO—DL LT

EBRW A b r r2fRKEY 20 —% —
(Selective estrogen receptor modulator; SERM) #%
25N %. SERM [ E#CH#E&IC L > T A+
o7 AERRPLT A fa AR 2R T E Y O
G, A MOy Y POV AEEEET S T
AbBTyOX) y FEELOD, JRERH G
Rl ENEREE RITS v X ) EN/Z SERM O
BREPHFEINRTWE., 0L REREZUT,
BRFDOFFFAFALFHZE I B THBLEm O
SERM & L CikFEZGULMAETTIFES 7 A8 —
% H 9 % BE360 (1,2-bis(4-hydroxyphenyl)-o-
carborane) AP & 1172 (Fig. 1). BE360 (254
FIERRAGEE T VK L CTHERIMEZ RS Z &8
MESNTBY, TNHOEBOHEEIEIZR D H
HUTREEEDRIEENT WD, LA LARAH, HE
WHERO P T LRI/ ESE (9 DHIER) 12
THRRIZOVWTIERMFT TH L. L72h o T,
ARWFFE TR E T IOVEI O 5 DERFEIRIZR 5
% BE360 DIEH B L D X 71 = X A IZDWTAT
R, MRALF 2 & NI AW
Fas L7z,

PJREAEE (Ovariectomy: OVX) BB IS
BRELELZHHBEDEFVE L THHAESATY
L. MW EICBWT, OVX &Ik - LIRS

HO
LXA

7
HO

BE360

Unmarked vertices of icosahedra
o

BH
C

Fig. 1. Structure of carborane compound BE360.
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Fig. 2. Schematic illustration of the antidepressant mechanism of BE360 in OVX mice.

We LTHFBAA ML AZARLIZA ML AHA
i OVX &7V & /F3 L B#ERR D ) DRRAEIR % Ut
TEDPEPERT LI2EZ A, TORYMEDRD
b7z, Yo TAMETOZDETVERAL,
BE360 i OVX FAlr &4 5 14 H M Fific 2 T3 5
L, #3REARA ML AEFMiE8~14 HEIZ1IH 1
WM L7z, 20k, ) 2FHORA ) —=
v R TH LimflkikaEE (Forced swimming
test: FST) #3725, A ML AEfM OVX
XU ABWTEE L 72 BB Y BE360 O 5-
LD AEICER L., o2 k25 BE360 dHt
IOMEER T H I ENRBEINT. KRIZ,
BE360 DA JEi e~ DB M T 57201 =HE
malE L. FofiE, 17 f-Estradiol B L O
Tamoxifen ¥ 5-# TlZ#F L W FEHE RO MA@
BINZOITR L, BE36O XSG HTIITEERED
TACIFERE S e o 72, L722%-> T, BE360 i
HEFEZR N DBV D T WITRRMEATR S L7z,

I A MOZ SRR & NI L,
IR E o2 254K % 4 L 728213 non-genomic #%
B, WD D ER % I L 728113 genomic £
BREMIENTEHY, MEkEEHZET LA b

FVF—NEINS DR E N L TEOEH %
HyzlsnTws, fMiaELA oy a5k
ALY T IVRERE O T E Y 5 inE
T @»—>2& L TCREB (c-AMP response
elementbinding protein) &% V), V) YER{LIZ X -
THM LI NG, 9D TIL, WHEHEIREZ & O
FEETRAIZ BT B AL DA 2 5 LT B
0, PR A R AR R IC B G A T & L TN
et #E ¥ (Brain-derived neurotrophic factor:
BDNF) ®#t7 K =3 ZAKF (B-cell lymphoma-
2: Bcl-2) "5 N 5. 2 @O BDNF % Bel-2 i3z
HHNF? CREBIZ & ) BEHEAREH SN TV DHZ
25, CREB 24 L7z 7 VIR ISR
RHIEREIIBTHEETHLEIN TS, X
ML ZEM OVX <7 2B 5 i IR A @ p-
CREB Jt 8l & % AL 7 ge 212 ThET L
72&£ 2%, Vehicle #5-#F & g L BE360 +x 5-#f
T3 p-CREB O HGREDHEISHINT 2 2 &8
A 7z, I CREB O LIC L D EEA S L
% BDNF & Bel2 ® A F L AFfif OVX ¥ 7 A2
V% NS T D38 Hi s % Western blotting 712 T
L7 ZoiE, BE360 3t 5-H 128V T BDNF
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& Bel2 HIZEBENABEICEML TV, Inb
Doy H3 P59 B 5 g S s IR B2 35 ) B AT
MO ZAL MG T 5720, FrAaMBO~—
751 —CT& % 5-Bromo-2-deoxyuridine (BrdU) 3 &
ORI O~ — 51— Tad 5 Doublecortin
(DCX) #HWVTCEHME L7z, A b L 2EM OVX <
7 ADWEEIREIZB W T Y h O — VL L
L, BrdU/DCX BB EAa A LTz, 2o
WA, BE3GOHG 2L a3y bu— )LL)V F
THEIIWEL:. L7223 > T, BE360 D512
L0 AT AR E R X O RER) RN S
ENTWAEZEAIRIE ST,
AFgekRERIETHE, A ML AEAM OV <
7 A2 BE360 % e TG4 45 2 L1 X 0 #ili
gt 2 vay B K% 35 CREBDY) ~
WAL E AN T A b a7y v HEOGEHEALISER L
C BDNF/Bcl-2 £ DG AL ), 2612

P U BRCIR (B C O AR T AE 7 © DN AR PR 7S
AL, ZofEREL LTI 21EH % £ T Hek
Mg s (Fig 2). & 512, BE360 X7ERkD
THEARNVE VLR ) BN O BN 2
Z s, BE360 IZLMEOHEELIZBIF D) Ok
FERISER T 5 QOL DK TICEEZ b 7253k
PeaRL7z.

Sakuma W, Nakagawasai O, Nemoto W, Odaira T, Ogawa
T, Ohta K, Endo Y, Tan-No K. Antidepressant effect of
BE360, a new selective estrogen receptor modulator,
activated via CREB/BDNF, Bcl-2 signaling pathways in
ovariectomized mice. Behavioural Brain Research. 2020
393: 112764.
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PERRMAEEENEEICB TR VAT
— L7 FUORE2EBRRFET IV A& AUV F-1%E]

I VN

MRS 2 DIREIDAFEA

LB PR SR UNENE SIS 20 P i SLE S S e

PERIGIZA > A OEBAEIZL DAL 218
PEES IR 2 T e L, BHRECMIRE, MkkhEE %
L ET A aHEEZHIET 22 L TRE
HE D quality of life (QOL) KT #4EL T &b,
BHOBEENFIEZENL. CNOOAEPHEOHTH
A e E L B RN S E T 5 2 LTz, %
FEF G B, HIRBREE DD L bRt
BELEHFLTVD., S6I12, ERKHEZOD
20— 34%7D3m & % 4 ) MR E 2 R 5 2 LS
STV B A PRI P A B P O T R 11
TIM)TF) T auaxkFr, TLHNY
EWVS IZEMIDPEH N TV AY, ERAAD
RERITH A Z LIz, HFMEIHEE S 2 5
RIEH 2052 Eh b, BFOEREZT T
TR HREREHRLITZ TR VORHIRTH 5.
L7z2hoT, IhH0EHED QOL 2 YT 57:0
(2, BRI A RE B E IR 105 B B HLiG
B OWRENPEEIN TV D,

Renin-angiotensin (Ang) system (RAS) &, 4
RN DRI = R EBIRE /N7 » 2O % 5 21
FEDOMEFHZEEGLTBY, < 25H5N TS
PEER RAS &, HM#kJRPT THEEET 2 MLk RAS 231F
95, 53R RAS TlX, BlROERERMAHME D S
Bt & 72 renin 28K T E A S M7
angiotensinogen (AGT) IZ/EH L T Ang I % A4
L, 2O Ang I3 MENEMBIZFEHT 2
Ang %3 (ACE) 12X ) AnglI~NEZEH S
5. AnglliZ RAS O FE L EBEEARTF FThH
D, G¥ 37 HIBRZHKD Angll type 1
(AT1) BX U Angll type 2 (AT2) =A% IHNE
b9 562 THEMIERHYRYT. £72, Angll I
ACE2 2MMEH$TAZ LICX DAEKENS Ang (1-7)
(&, G & vy BRI D Mas ZERIZH
ALTC, Angll® ATl HEEKZ N3 5 EBEH =
WiHl$ 5. $4bH, ACE2/Ang (1.7)/Mas %4
213 ACE/Ang T /AT S8 RITHK S 2 1EH
#RL, RASHIZBWTHRNZEEH2H-> T

B, —FT, ThELMmME, BN, M, FREZ &1
PEER RAS L1372 L, RTC Angl ZIig Lo & d
% Ang BE T F N & REA T 5 Th MR
RAS 2SF1ES 5. AM#ARASICX ) RFTCEA S
72 Ang BgERTF NigA+— b7 1) v H LW IFTRT
7)) AERIC X D oM E X, B - MR
DIEERCHRBEDOMERE, REDERIZHEG L T\n5,

T2 XN T TICEREIC BT 5 HHE RAS AR
fREICESTAZEEZHME LTS, T4bb,
ACE/Ang I /AT1 %45 % /3 % p38 MAPK &
) O RAL DS B AR E A 12 B\ TIEHERY 7 1R
xR L, 0% OEMA D streptozotocin
(STZ) FHZEME 1 BUBESRIG E TV~ 7 2 OFEFRIF I
HRREEEERO—RNTHAL I EXHL2IZLT
W% (Mol Pharmacol, 2016, 90:205—213). —} T,
Z O E IR X Ang (1-7) /Mas ZBE 2 D
WEPEAL IS X il 2% (Eur J Pain, 2019,
23739-749). INHOFERIX, FHEIAN Ang AT
R 7 A o Fe i - A R DR I B\ Tl D T
BB RIT L ERLTWD, L Lads
5, STZ EEIbE & 13 MR AR | SRR & 3
PEALE 5 Z &8 ), MRS EZFRE T2 2
&SRS &A1 (Mol Pharmacol, 2008, 73:995 — 1004;
J Biol Chem, 2015, 290:15185—15196), STZ ~ 7 A
H3HE TR e T S PR i O B ZE L 2o L 7o B E
T TERWITREIRIN TS, AT, #
PRIFGEE DK 90%1% 2 BIBEIRFE CTH 1), 2 BUREFRIR
VZAE D R R R L BB Ang RASEIS- LC
WHPIIAHTH 5.

ZIT, 2EBERmETVE LCL LB RTW
%L 7T v KB ob/ob < 7 A % I OB R R P
FEREEIIEICB T 2 FRHAN Ang ROB5 1250
TATEEEAA B X O L2 1 2 it 2 17 o 72,

FFIELDIZ, lean B L U ob/ob < 7 A DILHE
B L O EBE % 520 B AT THE L 72,
Bk B X OSBRI O 0 A E BT E N E
1, von Frey filament #8 & UF Hargreaves {12 &
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DIISE L7z, ob/ob~w Al, 5—15HEICB VT
SIMAEIREEIC B > 7228, £ Df%ld lean ¥ 7 A L i
R CAEESMET L —F, EmMiEs Lo
BMEREEBKE, ThEn 1l -14EEB L0
O-15HEICBVWTHZE SN, TNHOFE X
D, Ffik [éE;Fa X OB R A R R A 2 s U
WEEICHI EFHOWCHRIEL, MBESIERICKS
’C“%m@“%;tﬁ‘@?%ﬁ‘k&of:. ob/ob <7 A
TR 72 3 MUAE IR REAS, A BB ED M)
W=, o TWAIRENEZONLTZD, I
%A 5 HIWT, 5-16 B#EED ob/ob <7 A2
Miflf > 2 ¥ (sc,bid) ##%5 L, MUBEfEZIE
FHLANLTCTaY ba— )V LB E @k %
WwE L7, oK 42 )rz&G L7k
ob/ob~ 7 A TIL, SIMMEOCEITIE VMBS
L UOBMREEABBOBEENED LN IH6D
R XD, ob/ob < AT SN DR B
T B L2 IR L C B8 3 2 M PR I 2 e [éEJf
WTHHIENHLNE R ST,

PR 7 A T s S A R S NS BT B B A
Ang ROEALEZ S 22T 5728, 12 HEo
ob/ob~ 7 ADHFFEEMEIZB T 5 Ang SHER A
T-OFEH % Western blot {2 X VT L7, 2D
Fid, ob/ob~ v ADHFME MM LI2B1) %
ACE2 OFH & 3 1A L TB Y, Mas 7%

DFEJABICOVWTRBEIEMERLE. —FHT,
AGT, ACE B X U AT] A5 w122 1biX
RO NThoTz. L7z >T, ob/ob< T ADH
BaIS BT 3> C ACE2/Ang (1-7) /Mas % 215 %
DO TVRE L THWAZ EDHL N E o7,

ob/ob <7 ADFHEFH HHIZ BT ACE2 D3
HENPRDPTE2ADZALEZPSPICT L7720
SRR TR L) R MBI 5 ACE2
DEB A G L7z, 2%, Biikm (7
I+ 1 -1) 128 T ACE2 14, neuronal nuclei
(NeuN) B MM A B & U ionized calcium
binding adapter protein 1 (Iba-1) FFtE3 7171

12383 L, glial fibrillary acidic protein (GFAP)
Fﬁlﬁ?’x FaY A MIEFEHL W ol £
TR, FRBEAICBIT2MEMEB LI~
o) 7@(@75{1[372%7[‘)? L7z& 2%, ob/ob~ ™
A DR Tld lean ¥ 7 A & L T Iba-1 B
77 ) THIZEIERED SN ro72b D
®, NeuN F%‘[‘i*ﬂﬁ‘%ﬁ"ﬁﬂﬂ'@ﬁﬁ”ﬁi WA LT,
ob/ob ¥ 7 A2 BT A LM B E o A 1
Western blot (2 \Z & % NeuN ZEBl& DT 5 5 ?é)
MRS N7z, 512, ob/ob~ 7 ADOKEHIHKMT
X ACE2 Mg 223 A B 1A L w7z,
INHORERIL, ob/ob~ 7 ADEHIKZA TRD
51 b ACE2 O 5B &K T Al ia £ oy A 12
ERTEZEZRELTVDS

ACE2 0Bl &K TIZ L A Ang (1-7) EERD
PR T AW EBHOREIHICHEES L Tw30o0Eh
PEEDLHIT, ob/ob~ ™7 ADIKRE Y T I
W (it) ~Ang (1.7) 2% 5 L, WE&BROZEA
BT L7z, FO#EE, Ang (1-7) (3 pmol) 1
lean ¥ 7 ANZEEX 5252 7% <, ob/ob~¥
ATROLNLEMEL L OB EHZ A E
WLz, 72, 2o Ang (17) 2 X APURE
WHEAER 1L Mas 225 8P A779 (0.3 nmol) @

P,
\l ACE2 positive Neuronsl,

Ang (1-7)

i

Hyperalgesia

Neuropathic pain

i.t. injection

ob/ob mice i

Anti-hyperalgesic effect

Fig. 1. Putative mechanism by which imbalance of spinal RAS contributes to diabetic neuropathic pain observed in ob/ob mice.



37

it ARG ICL o TREICHERSN:. &b,
Ang (1-7) (3 pmol) B X WM A779 (0.3 nmol) (1,
ob/ob <7 AD MBEEIZ T TH - 72
%12, Ang (17) OB REEBBEER KT %
FHlN p38 MAPK O B5-% M5 L7z, p38 MAPK
PH5E3E SB203580 (1 nmol) # it %5 L 722129
WO 2 WE L2 & A, SB203580 13 Ik
I RE 5252 L, B X OB
HW ez HEICHHE L. AT, ob/ob< 7 A
DHFFEEHEIZB VW THED 515 p38 MAPK @)
YEEfLIZ Ang (1-7) (3 pmol, it) 2 X ) HZIZHD
Hanz, E512, 20 Ang (1-7) 12 & 2 I
Fix A779 (0.3 nmol, i.t.) 2L D& SN
72, TNHHRERXY, Ang (1.7) & Mas %4 %
LT ob/ob~¥7 ZADOHEHEMEHAIZEIT 5 p38
MAPK ©) Y EALZ#H L, ZoOMERE LT
R 2 Rt 2 E Sk 2o 7
RIFFEREZ RIS 5 &, 2RERK~ Y 212B
WCRESD B L2 fER R E S 1213 ACE2/Ang (1-

7)/Mas ZHEEZOY Y v L¥ 2L —3 3 a5
LTWwWBZ RS NER>72 (Figl). Z0%
Tyl Falb—varid, BHEMAICIBITS
ACE2 kMg oA Ic L D5l & S h b
L#Ez2zobhb. E72, ACE2/Ang (1-7)/Mas %%
RO IEEACIZ I B S E O EIHI R O < T Re
WRENTZ ED S, Ang (1-7) 7% &O Mas %
7 I = A &2 BUHE R O G BFRE T & 5 e [
EPESET I L CRIERRIGEE L 2 V15D 2
Zbb.

Yamagata R, Nemoto W, Nakagawasai O, Takahashi K,
Tan-No K. Downregulation of spinal angiotensin
converting enzyme 2 is involved in neuropathic pain
associated with type 2 diabetes mellitus in mice. Biochem
Pharmacol, 174:113825 (2020).
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Biofilm 2B Staphylococcus aureus (%39 %
in vitro rifampicin fEEEDEE S L UM ICEET 2%
FH 3E

FACERRHERI R AR BB A ZERE B PR A 2

TEBR A% B HE R0 B il 25 70 &R TR AV RE RIS O J& e
HE DGIE ICIRAL IR E D ITT b b6, €0
A3 AU EE REIET 2. 2hid, B8
X O AR B B M2 e w7z, P
DRATIREDPR N E 3BT 5N D5, ALEH
B B Al R0 N B B Al 22 SO RICA B
A N L BAHT R B & Y 5 (periprosthetic joint
infection: PJI) Tix, 7/34 A £ EOMEH
biofilm # XK 3 5 72O GHEIBEST L. 2O
biofilm (&, —fIZHIRIERHFEIWHENIZAS
BIOBRE T AR ZHIE L, WAROAL % HEFE
SELERENRDH L. L7z2Ao T, biofilm TR H 12
£ % 73 AR HIEG D HHE T3 biofilm O IG
BEBLZITNIE%R S %\, HABRERYLEEH
2012 4E7 5 2019 4E OB 2 S HE L 72 FAlr iR g 4y
=AM F 2 ATIE, PIIRZFOERERKNKEE LT
staphylococci 2873 -78% & #ix & % { B S L7z,
PJT 2B\ T biofilm TEH % £ 9 staphylococci 2355
BESN72354, biofilm ~NDBREENEH N EE XD
LT\ % rifampicin (RFP) O BEHEEA THNT
W5, HAETIE REP )5 H f 12 staphylococci
EEFEFN TV WS, biofilm F2EK staphylococci (2
£ % PJLICK L RFP &b PURSE & o ff F R )
EINTnwb. L2L%As, 29 L7ZRFPO
BERFRE I BT D IEHEBEO A REIL 76%Th - 72
&9 %—7T, REP JFHOH B THBERRIZEMN
Lol T hAMERY, —EODTET VY ADED
NT\WZavy, £ 2T, AW%E Tld staphylococei @
I B BESEEE DY & 7\ Staphylococcus aureus &
A 72 biofilm TE R 12 %4 % RFP fif H & &
RFP PR A H T, ITFOME 217o 7.

§ 1% TIX, S aureus O FFIR 7 BERR O R & fE e
R ATCC 292138k 1 R &FF10#kx H w7z, S.
aureus \2 X A PJI 2 HEL, AT YLV AT v
¥ ¥ — O FEIH LI biofilm #1EK & 5% [in vitro
biofilm L E TNV ]| ZHW, FHERSIZBITS
HALRRIEE (Cuaw) OPLRHE (cefazolin: CEZ,

i

vancomycin: VCM, clarithromycin: CAM 8 & O
RFP) % HE|CIRE &, &4 OBWRE % G-l
L7z, ZoOk%E, CEZIZ10EF 42 ERT S
9, WHERS TEAMICEITT 5 CEZ BETIX
T A EDPGFON L VIR E 2 b7z,
72, biofilm OFEBEPENZ EVHOENT WD
VCM TR 10 7HPBRE SN2 o72. it
biofilm Zh R AHRE E N T2 CAMIZBWTH 10
PR 8RS SN o 7205, THUIECAM D
FRARFEITIR DY CEZ & AR Z & 28R R &
ZAbN. ROBEMRPYFEIN/ZRFP T
W, 10 THERDPRE SN2 hro72Z EITHIZ,
ZOEFRMITETRANEFTHIEEE (minimum
inhibitory concentration: MIC) #%>128 ug/mL @
T % 7~ L 7z, Biofilm 2K S. aureus \2A}F L,
PUREE O AR 12 X 5 KRR IZHES L L,
FFIZRFP TR ZER LTI EAP 50
otz

F2ETIE, #1ELFFRD biofilm EHLE 7V
M\, RFP&#N— 2L L72&HHEHE (CEZ,
VCM B L U°CAM) & OBFHIC L 2 HERRIRE &
O RFPIPEIZOWTHET L7z, €O HEIRIZ,
RFP & CEZ @ ff il THit & #k 10 ¥k 6 #&, RFP
& VCM T 10 #&H 8 ¥k, RFP & CAM DEFE T
E 10 ¥R 7R R S 2. LA L s, ki
3ODOPEH/INY = THREIEE KD b,
B SN o7z 98I CEZ, VCM B LU CAM
DM ERFELZ-D O, RFP I EI %
(MIC: >128 ug/mL) %7RrL7z. 45 RFPHE
RO biofilm i % 7 1) A5 WNA F L v hefs
HICTHE L, 2oL L7z, Bk 10
D) b\ Off HEESR T REP b2 415 L
72 5 Bk 2 ¥R @ biofilm 2 pE 1ZBIFRIZ I L 1.5 f%
FH L7z (P<005) A%, 3D 3SHRTITAEERED
OO N0l KMENZHBWT, RFPIED
HEFFIZ & o T biofilm EHE D LA-§ 5 & AZED
DS, BRIREROHFIAEET AT L 2R LT,
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55 3FE T, HIR D biofilm B & F Ak & AZE
BRIz L, ERRICEB 1T 5 EM#H S % % L 72 RFP
W82 OMHLIZ £ 5 biofilm R DAL & Z DR
HTlieowTHmiFLAE., 79 2B%HWO®
Pseudomonas aeruginosa \:Z#EHK|HEH R > T D
mRNA ZBLEAS L5932 2 £ 12X ) biofilm DK
WEATLEMEIN TS, EHPEH AR > 713,
BRI A o 7o P03 % WARTE AR 3 2 1 E A
» % 137>, biofilm DI TH 2 L HEifk R
extracellular DNA Z#EHi 4% 2 & T biofilm 2L %
Mmsgas 2 ePREINL TS, 41, S
aureus BV T HFEFOEREZ LD LEEZ LMD
FHIPEH AR > 7 (NorA, NorB B X U NorC) %
I— FLTWw5#EnT O mRNA & % real-time
reverse transcription PCR I CTHEFR L 7. Z D%
%, biofilm K = A ¥ D norA & norC ®
mRNA EHEN TN TN 32/, 42/ EAL
72, —7F, biofilm B EAZLMETIE norA B LW
norB D 5B &= A LA L 72, NorA B X U NorB i
FZF 0 PREREMBT >~ €= 2FESENR
ENDLTEDPHOENTEY, INHLDRYTDE
FEBUZ L) PUREERLH BRI L Tt b 27~ d
—7J5, NorC i%, ¥ /0 ZoOHHICEE LT
D, ZOMOEENIEH L TEMWS IR o T
W, SF%, S aureus I2B1F B NorC O ENIZD W
THE 2RO 2 LED D A3, 48 RFP ORI
£ 1) biofilm & A E 5 L 722K D — 212 NorC
MBEELTWEhb Ltk

AKWFFEIZ, biofilm KL S. aureus 12 & A {H44E T

Wizxt L, RFEP Off FBE#E CTldse a2 & H L3 i
ThobI erwmRLiz. Tbb, WHREHK L0 P
5 ¥EA® in vitro BERIEEEIZ X V) RFP M2 45 L,
S 5|2 biofilm LK &E S BT 5 2 & 2R L 72,
FLWHRWENBHRE SN2 WHIRICBWT, B
PUA BE & ML A A b & 72 B G M R GE OGR4
TCTdh 5. Biofilm LS. aureus |2 & % PJT OFLH
LR Clx, RIKE 2T RFP 2 5 L3 »
DB PMRT 5 ENLETH ), MEREC
B O AN AR & O 7z Ak % B
L, PUREE IO EAEETH D,

(BEBHR) TRX (FEFH)
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