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Comparative study of antioxidant on oxidative stress-induced disease mouse
Takayuki MATSUNAGA
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Summary

Oxidative stress model in mouse was prepared by injection of iron chelating agent. Lipid peroxide
in blood and kidney in mouse elevated 30min after the administration of iron nitrilotriacetate
complex. This elevation was in a dose dependent manner with the complex. In this model, vitamin
E, a antioxidative vitamin, inhibited the elevation of lipid peroxide in blood but not vitamin C and
N-acetylcysteine. Furthermore, extract of green tea, known to contain antioxidative catechins, inhibited
dose-dependently the lipid peroxidation in blood and kidney.

These results show that mouse administered with iron nitrilotriacetate complex is a valuable model
to evaluate the efficiency of antioxidative compounds.
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Table 1. Formatin of lipid peroxide in blood and kidney in mice
treated with Fe—NTA

Treatment TBAR
(min) Blood(nmole/ml) Kidney(nmole/g)
Control 41%+0.18 71.6+4.9
Fe—NTA
(Fe 5mg/kg) 30 11.6£0.80™** 300£14.0"
60 11,7+0.65™ 349152
120 11.9+0.38"*" 266+37.7"""

Each value shows the mean=*=SE of 6 mice.
*%%:p<0.001 to control
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1359 345, 10mg/kgTIEFI4£5i1C LA L7 22T, Fe-
NTA#: 5 & 13Fef 4 Eb5mg/kg & L THIR LM E DRI %
BEf L 7.

Table 2. Formatin of lipid peroxide in blood and kidney in mice
treated with Fe—NTA

Dose TBAR
(Fe mg/kg) Blood(nmole/ml)  Kidney(nmole/g)
Control 4.4+0.45 62.3+1.59
Fe—NTA
(Time 1hr) 2 6.1+0.53" 62.4+1.69
5 20.2+1.36""" 188+10.7""
10 17.3+£2.11"" 258+7.28™

Each value shows the mean+SE of 6 mice.
*,%%%:p<0.001 to control
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Fig. 1. Effect of NAC and vitamin E on lipid peroxidation in mice treated with Fe-NTA
Mice were administered perorally with NAC or vitamin E 3 times 21, 4 and 0.5hr before the treatment with Fe-NTA
and mice were sacrificed 1hr after the injection with Fe-NTA.
Each column shows the mean+SE of 5 mice. *,** ***:Sjgnificantly different from Fe-NTA at p<0.05, 0.01, 0.001.
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Fig. 2. Effect of vitamin C and vitamin E on lipid peroxidation in mice treated with Fe-NTA
Mice were administered perorally with vitamin C or vitamin E 2 times 4 and 0.5hr before the treatment with Fe-NTA
and mice were sacrificed 1hr after the injection with Fe-NTA.
Each column shows the mean+SE of 5 mice. **,***:Significantly different from Fe-NTA at p<0.01, 0.001.
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Fig. 3. Effect of green tea extract on lipid peroxidation in mice treated with Fe-NTA
Mice were administered perorally with green tea extract 2 times 4 and 0.5hr before the treatment with Fe-NTA and
mice were sacrificed 1hr after the injection with Fe-NTA.
Each column shows the mean+SE of 5 mice. **,***:Significantly different from Fe-NTA at p<0.01, 0.001.
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Screening of natural compounds for the restorative activity
against immunosuppression by tumor cells.
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Masaru OGASAWARA, Shino YAMASAKI-YASHIKI, Tomomi YAMAGUCHI-MIYAMOTO,
Masashi IKUTANI, Yoshinori NAGAI, Takayuki MATSUNAGA

' Department of Immunobiology and Pharmacological Genetics,
Graduate School of Medicine and Pharmaceutical Science for Research,
University of Toyama
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Summary

We have previously reported that betulin, a plant constituent, restored the reduced cytolysis
of splenocytes caused by TGF- B8 or PGE,. In this study, which kinds of cells are involved in the
restorative activity of betulin was examined. To explore the involvement of dendritic cells (DC) in
the betulin’ s effect, responsiveness for betulin was examined using DC-removed splenocytes. In this
condition, betulin’ s effect was much reduced. However, the restorative activity of betulin was not
observed under a coculture condition of DC and natural killer (NK) cells. Therefore, betulin’ s effect
was examined under a coculture condition of DC and B cells or T cells prepared from spleen cells of
scid mice. Betulin’ s effect was observed in the presence of B and T cells. These results suggest that
restorative activity of betulin involves B and T cells in addition to DC and NK cells.

F—D—FK: XYY TGF-B ; PGE, ; il ; £V (1:0C)
Keywords : Betulin ; TGF-8 ; PGE, ; immunosuppression ; Poly (I:C)

DADZRBFIZR CH L WIGEE L LT, PAREE
EPREMIICERIGHA SN TS, LaL, 4L ey
PR S N2 EDRVCIBEIESE s TR, E
F, ZOHRED—2I%, HBAMIEDIT WS 5 e il A 7

(TGF-B, PGE, %) 1Tk DHEADREIMET LT 37
DTHEIENbroTER., 2070, EESROM L
Z HE LTGF-B # 15 & L - HER DB L Bt &
NTw3?, ZnFT, APIEICBNTY, ETFLTVS
WHFahA%E & &ML, X b ERMEDEVWER DY % B
L, TGF-B I/ Z CPGE, D MHIEH b kR T & 21LEY

ZHIB00FED RARM G 6 A 7 ) —= v 7 LIRS DX
V) ICHEMEE R L 7Y,

AgETlE, XYY v OEIGIEER X A = A LI2DWT,
ED D, RV vOFLRBWHIIIC O W TG L 7.

RERITE
1. RERHZE

FVA /o v-RYLFP VB (RY(1:0), (FInvivoGen
X OWEAL %, _XY Y vidExtrasynthese k D EA L, ¥



AFIONZNFF T F (DMSO) 1AM L T, FERRICHE L 72,

2. fRRXUHHEE

YAC- T &, SALRA R B AW ZE AT 155 Al e 2 5
=5k AF L% 10%DIE@L Y > i, 100
U/mldR=>Y v, 0.lmg/mDA L7 F=2A v RO
55 uM®D2- X )VAh 7~ ¥ ) — )L % & ERPMI-16408% Hurh
IZTHEA, AERFL 72,

3. BRE—XERAVWiiaRs

<7 A (BALB/c, 7 — 94y, M) X b Wlidkz FRELL,
A e 2 10 /ml & 22 2 X 9 iC 8L 2. Mg %Fc7
vy 7 L7, BRfilaziRE T 2858103 E4F bt
CDl1cHitk, Bffif% brZ:d 285411k 4 F »{LHiCD19
ik, THIlEZERET 28541213 € 4 F (LHiCD5Hifk®
F e A F AUPICD3efifk TALE L 72, Ml % P,
ANV 7P T7EY VK E — A THE LIMagZ F VT
EHHFEE Lo iz Kot L 72, &0 nfilaz
BT L, 107E/mlE 72 3 X ) I B L g E
S OFHEIC V72, <7 R (C.B-17/Icr-+/+, 8 4y, i)
X OBl D 2\ IFTHIE % BLEE S 2 854121, R e
Z10%H/mlE 7% % X H B, FERICL CFc7my 7%
fio7. Bffifaz HgE$ 2541021k, €4 F »{LHiCD43bt
k¥ L e 4 F ALHICDIIcHifk, THIEZ §EEd 254
I2ix, B4 F ALPICDI9PA LB L O E 4 F »{LHiCD49b
Pilk, €4 F ALPiCDARYLA, €4 F »{LHICDI b,
E A F AUHIGr- 1P TALE L 7. Ml % Pevdds, Ll
L FARIC L CIMag# F v CBAifE & 2\ i3 Tl % B L
7o, T E3 X1/ mlE %% k) IcHHEL, <7 A

(CB-17/Icr-scid/scid, 8:E4r, M) oMFlEANE (1.25x%
10°/ml) &1 1TRALTZ7 =7 %—filas Ll
G ETEE ORI V72

4. FACSAria%zFW/=NKHfiia D 53-BX

<7 A (BALB/c, 7384y, lf) X b FH%LL 7 Ml (10°
fl/ml) % kit & FBRIC L CFc7 vy 7 L, FITCHLCDI9c
YUk, PEPLCD3edifA, APCHiCD49bPifd (DX5) TALE L 7=,
M 2 ek, 7TAADZ AN L, FACSArialz & D DX5B54:
ffe (NK#ffe) z453H L 72,

5. HiREEEME D

v AL WAL, PlEfe e LTz =22
y—iifd e Lz, =7 v iz idcalcein- AM TES# L
LYACIMifEZ F 7 Chs 2R (27 22 8 —
/%=’y F=100) L, 4WE#&ED Lihostsz e
L CHifas st 2 ks X D B L 7%,
Mg (%) = GUER— B RBHE) / (RKRE00
B— BRI X100

NK#ifdDlytic unitZz K 2K TIZ . 27 2 78— /% —
7y P DOEE100, F0E, 50, 26 A2 THBEE L.
MG G 2 Sk 72, NKRIEBO W U TR & L7 fidde
Slytic unit Z 3Rk @ 72, 1 lytic unit 1330% D YAC- 1l i i<
GEZ 52 2 DICHEENKHaOR L L,

m R

~Y Y Y OIFIRRERICE 1T 3R OE S

AV (1:0) 12 & ZNKMFEOIEE I I ETE B 5 L
TV EDBESCHEINTHLEYY, Z20—457T, BHR
AL OO S 2 RE T 2 &b IhTws ), 2
2T, YEEEHR IS B L CEREA R Y (1:C) DfEH
WG LTw a2 T 5720, BERAIE (CDI1lc+
fRE) ZBRo 2L XY 1:C) DIEH%ZEK
L7 (Fig. 1). ZofHE, #HRfilazkids et
YV (I:C) DFERIZBEFITIRT L, 4%, XYY Voff

15

10

Lytic unit/108 NK cells

o ml

|

Control Poly(I:C)

10pg/ml TGF-B
0.5ng/ml

PGE2 — >
10ng/ml

Betulin 5pM Betulin 5puM

Fig. 1. Dendritic cells are involved in the restorative activity of betulin.
Dendritic cells were removed from splenocytes and effect of betulin on the modified splenocytes was examined in the
presence of poly (I:C) and TGF-f or PGE,. One lytic unit indicates NK cell number needed for killing of 30% of target cells.
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Fig. 2. Rastorative activity of betulin was not observed in a coculture condition of bone marrow-derived dendritic

cells and NK cells.

Bone marrow-derived dendritic cells and splenic NK cells were prepared and effect of betulin on the coculture
system was examined in the presence of poly (I:C) and TGF-f3 or PGE,
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Fig. 3. Rastorative activity of betulin was not observed in a coculture condition of T (A) or B (B) cells in
addition to bone marrow-derived dendritic cells and NK cells.
Splenocytes prepared from scid mice were cocultured with T or B cells which were prepared from control mice.
Then, effect of betulin on the coculture system was examined in the presence of poly(I:C) and TGF-f3 or PGE,.
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Fig. 4. T and B cells in addition to dendritic cells and NK cells are involved in the restorative activity of betulin.
Each cell population was prepared and test for betulin in the presence of poly (I:C) and TGF-§ or PGE, was
performed under a coculture condition of the prepared cells of the four kinds.
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Mechanism of suppression of immunoglobulin A production
from murine B lymphocytes by betulin

Shino YAMASAKI-YASHIKI, Masaru OGASAWARA, Takayuki MATSUNAGA,
and Kiyoshi TAKATSU

= #

Bififeld 7 7 A A A v FHBEZICE D, PiRNORBEEAEZ LR, 777 20U0F 2
Y Ptk E 2l s, REIHPRIIFEOPRZ1TH. MBRENICB LT HRIBMICIEC 27 7
AAA y FHMeZ % FECE, WPIEBMIIE LPSTAET, TGF-B8 TS % L1gAy 7 A A4 v FHilifa 2
NFEIN, [GAPEAIND, Fxlx, AMERDO M) TAREETTH 2 ) v hve 7 AN
BifilaDIgABEEZ MHT 2 2 L2 R L, AR TIE, TGF-B KN ZIgARE A 2 Ifl T2 Xy Y v
DOVERIBEF 2 AT L 72, Z OFEE, XU v iEBMEoMaoH 2 T2 ick), 7922
Ay FHRZ 2 HET 2 OICBE RS HERUGEL 2\, [gABEESIIFIESNS Z L2050
L7,

Summary

B lymphocytes can change the isotype of the antibody which they express by immunoglobulin (Ig)
class switch recombination retaining the same antigen specificity. The class switch recombination
increases the variety of antibodies and permits effective exclusion of the exogenous antigen. Co-
stimulation by LPS and TGF- 8 induces the IgA class switch recombination on B lymphocytes in
vitro. We found that betulin, a natural triterpene compound extracted from the bark of white
birch, suppressed the IgA production by murine B lymphocytes. In this study, we investigated the
mechanisms of suppression of IgA production by betulin in order to understand the effect of betulin on
the TGF- 8 signaling. As the result, it was revealed that betulin inhibited the growth of B lymphocytes

and cell division number didn’ t reach to that required for class switch recombination.

F—7— K Bfiie, XV, TGF-B, FilkisE, IgA
Keywords : B lymphocyte, betulin, TGF- 8, immunoglobulin production, IgA
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Fig. 1. Betulin suppresses immunoglobulin class switch
recombination to IgA and IgG,b
Splenic B lymphocytes were treated with LPS, TGF-3 and
DMSO or betulin for 7 days. IgA and IgG,b concentrations were
determined in the supernatants by ELISA. Error bars indicate the
SD from the mean (n = 3).
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Fig. 2. Betulin suppresses immunoglobulin class switch

recombination to IgE and IgG,

Splenic B lymphocytes were treated with LPS, TGF-3 and
DMSO or betulin for 7 days. IgE and IgG, concentrations were
determined in the cellular medium by ELISA. Error bars indicate
the SD from the mean (n = 3).
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Fig. 3. Betulin inhibits the growth of splenic B lymphocyte
B lymphocytes were treated with LPS, TGF-§ and DMSO or
betulin for 3 days. The cell proliferation was measured using the
BrdU colorimetric ELISA assay. Error bars indicate the SD from
the mean (n = 3).
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Fig. 4. Betulin inhibits cell division and IgA class switch recombination of splenic B lymphocytes

Splenic B lymphocytes were treated with LPS, TGF-f, IL-5, and DMSO or betulin for 7 days. The cell division numbers

and IgA”" cells were analyzed on the gated B220" cells by FACS.




2 K

InFcickclx, v AEEMEIC B 2 NK#fiiao
MfEpEE R A2 R & LT, S IHIN b 5 TGF-B
B X UPGEIC & 2 @il 2 Xy ) v 23R 52 L %
o e L, ZOEMAETOMHZEDTE, L2,
C DOER IBEEH O REEMEEEL TR D, XYY v
DO F BN AEH & TR, XYY v OfEH % FE
fifid 2 2 & AT E B H— DL 2 H v 72 5T R DO
DLETH 7Y,

JPHiEBAIAE < 1, LPS & TGF-B OILfiliIc X HIgA”r 7 A
A4y FHZSFEE SN, IL-EDIgAEEARIAZ ¥ 3
i TWEY Y, HAlE, ZDOLPSETGE-B ik
FIHIC X BIgAVUAPEAEZ XY ) 03Il 3 5 2 & % R
L7, Z3E, _"V Y UDTGE-B 3 7 F VRIS
TH2TEHFEFL T2 0EEZ TR T2H0THD, K
Wrecld, <y U v ORI O —hm & LT, IgAkE
Alic BT 2y ) voffiF 2T L
7o, L L, HIEHE 7% % HLCDA0F A L IL-40 L fil ki
X BIgEHEAEFERICEVLTH, XY VILIgBREA: % HI]
THILDPHSLE RS>, £, HIIEMHOFHIGIZ B\
T, TGF-B 35871 % HEHHIE %2 71 4435, TGF-B X%
kD B EHIT & 5 SB43154213 TGF- B 12 K& % B ANl 12 #%5
T 200, VY VEFEPILELI &S, VY
> 1ZSB431542D & 9 7 TGF- B Z AR DOBHEA & 13547 %
ERRF 2 HT 2 2 LEINT, N6 Erb,
XYY VIETCF-B DY 7 F NMBERK IS T 20T %
EEMICHET 2DTIE AR, IgABXQIGEY 7 AR A v
F A 2 R I T 2B HE L T b L E
A7z,

[gAV 7 AAA v FRMz ZHlicE B L, 7 FARL v F
ez oFFgI1x, (1) 5 — 6 RlIoMlEsZ, (2) A%
N FIC o BI5FDHRE, (3) WEMEALIFEES F¥ VB 7 2
/ B (activation-induced cytidine deaminase; AID) @
B, (4) DNAUIWT - B %25 7 7 LDNARHIL 2, D
WESBETH 2" MO FHI Ic BT, 5 uM
DAY Y Y DOIRINT & b BEE A AR 2558 0 & 17
ZEDDS, XYY VAERECIXMES RN KD 7 T R A
Ay FHfaZ I HE L IS MESREPBUCEL Tok
WHBBE DR S 47z, MR sy A5 & IgA R M e o &
Gz RN L 7R 5,  Miie sy 28t 6 BB E o filfid o #l
G L, ZIUtEOIgAR MO B & DA L To
7. PiCDAOFiLIER EIL-4D L HH R IC B T b FAR DM
AT o T RER, MINESY 24N %Y 6 (BB ofilid s X OgG,
B F &I B CHEOREM G o, —F

LPS & TGF- B D 3Ll & % \ > 1FHCDA0HL A & IL-4 0 ik
TIZBWT, PIEBMEDOAIDDEEFHRBZ Y 7L P A A
PCRIEIC & b AT L 72455, R U ¥ DRI ICAID
BETRBUIIIHIE NS 2 L 2HER L TWw 523 (data not
shown), Z#z~Y V) Iz k 2 MlifaAEMEIC X D MO G
HEIF I NDE Z L2k b2bDTHE EELT., DEX
D, XYY ik 2Bl PikEEMENE, TCF-8> 2
FMEEICS T 20 FOEE T2 <, Mgl
X0+ fias HRBE o NT 7 7 A AL v FHAfa
PRSI G 2 LIERET 2 b D LS 7.
FIDSAAEH & LT, X2 o o) fl st <o s e e i o
WZOWTIIEEL D AMIIC B LTS CREINTV S
DI Xy ) S E A L 2 I & B L C IR o Sl
TIFMBEFREIME D 2 E SN T w2, Lpl, =7
A REAE & D BRI G 2 HAEE L 22 EBOR IS B W T, B
R L AR 12 B G- T 2 R AIIE 2 & OfIREfEOBR % 12 X
D MIAFEDSEN D T oz b D LHEE IS,
A2, BHIlID 7 5 A 24 v FHHa 2 FHEMHNE IC &
HLTRY Y VOEHEFZ@ITT2 2 8ickd, ZnE
TICREG ST ELPIDAER, U7 A4 VAEH, PikhE
e 72 £ O3B A, PUAEANHICEE T 2972 7%
MRAZ5Z2bDTHS, UL, WBIEHMIEE 0%
MHRER D FER IS BT, Bl ER L XY ) v
DIEH & DBIEIZI & 212> TE ST, 5%, Billldo
VRPN OHRICHZ T 208 BH 5 L E25, %
7z, NKHHNE O IEHEAGICIZBRIIE D A 75 & 37, BRI & 24
HATHH I DS, BHIRMIEOHE HHBRICEB T VY
YOERZEBRS LTV PETH 5.
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Comparative pharmacological evaluation of extracts from various
cultivars of Paeonia lactiflora (5)
Inhibitory effect of Paeonia lactiflora extracts on PGE, production

Tomomi YAMAGUCHI-MIYAMOTO, Hiroe HONDA, Takayuki TAMURA, Yoichi YOKOTA,
Takayuki MATSUNAGA
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ISR v & — TR SNA2MED Y v 7 ¥ 7125w T, v Av 7 a7 7 — Pkl
HEbkRAW264. 7% Lipid A TR L 72 R DPGEZEA AT 2 IR 2 et L7z, > v 7 v 7 2% X
DPGE AR, 18K DPaeoniflorin & & 55V HHEIA3% b, Pentagalloylglucoses>Methyl
gallateD &g & HIHYIR W FHBIDS 5 - 72,

Paeoniflorinf & &2/l 2, Pentagalloylglucose°Methyl gallate® & &t d i\ ffli23, S 7 1238
L7zmffie LCiifEsins,

Summary

In the present study, we examined the inhibitory effect of Paeonia lactiflora (62 cultivars) cultivated
in Toyama prefectural center for medicinal plant guidance to PGE, production. The PGE, production
inhibitory action of Paeonia /lactiflora extracts had a weak correlation to content of paeoniflorin, a
principal component. There was comparatively strong correlation to content of pentagalloylglucose
and content of methyl gallate. In addition to the paeoniflorin content, the pentagalloylglucose and the

methyl gallate content will be important thing as a cultivar suitable for an analgesic action.

F—O—=R:v¥ Y7, 7URYTTVPVE, iR, RVIIRALIILTILaA—A
Keywords : Paeonia lactiflora, Prostaglandin E, (PGE,), Pain, Pentagalloylglucose

¥ % 7 X 7 \¥Paeonia lactiflora Pallas (Paeoniaceae)
DR ZHZIEL 72 b DT, BRERE, WA WA
B, EAREE, FEPEEHNE R E oSN ICEH SN H
BERAHD 1 OTH S, FHRFEEDENFEEIX], 164 b
YTHYY VIO WBTHEIERE 260 TH 508, ) LEEIT
41 b THTPI5%ICTET, HED S DA T
2V —H, vy sy s ZBEEMACRERR SR, e
%, {CHEAIZDYHILELTHHRLDL LD
5, B EANRDREE -T2, GILEEAMYEE Y ¥ —
THR20MFED ¥ 7 ¥ 7 2L Twb, ZNnET
FHMAE & LA & 5 1S IETiRER S TH 3
Paeoniflorin (PA) & ROEVH DINERINTELY, L
2L, v 7Y 7 OFEMEMICOWTIE, HHERTDPA
P ciEEATE R, 22T, R4 IUEREERS D
PARIERITINZ, MM OKIEFEL:Z R L, BR
mEZEILN7 7Y POy Y 7Y 7 L LTS RIcO7%1F
LZZERHNEL, PHEZIToT0S,

PURERICO WL, UTo kS Mt»H 2. PAR,

BB ETHER 7 4 2 v 767, fIMENRS ThL <
Ak BEIERIGO THHE E 2B Y, BEPENE ST
FHIC X BERBOE WIS 20HT 2. choo
PADSRIEHIBERF & LT, AEXA Rk ZEWKPT T/
CUVAIRBEROBENEZ 6TV S,

—H, PAUADEITICOVTIE, v 27X 7IcbE&En
P D T SrPaeonol (PE) (3 [EFEN# 5 Ccarrageenan
FREMHE B EZ IR L, PCGEYY 7 ut ¥ 7 F—
€ (COX)-20EAEMFNEEGT 2 L EZ N TWE T,
Methyl gallate (MG) 1%, COX-2IZ &k 77 L 7 PGD.JE £ %
LTC,2E2E 2 I L *, 1,2,3,4,6-Penta-O-galloyl-13-D-glucose
(PG) *Gallic acid (GA) 1&, COX-20 i % M4 2 ),
NS OWRED S, PALSORS b #UEENICES T 2
AR K, Z OB & L CTIECOXE ML 7 r A
575 vy VEOBEENH SN S,

Z 2T, WMADHEYE T dH % PGE,D FE A Il % F
IZin vitro T ¥ 7 ¥ 7 T ¥ A O SR O 5% g L 7z,
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1. YvIOVIIXF AR
EINEIEHMYIEEL v ¥ —THE SV D EHY »
2 X 7 (Paeonia lactiflora Pallas) 60/ O8 Ll I &
LCHL K vy —THE SN EHABO R KOs
M, WIRFEMDOAARREY v 77 (Bf S MEAH) &
FEES v 7Y 7 (A EREARH) 2002 7645 % i3
e L7 BRI T2 R EM AT 8 F£H DT,
WERY ISR L 2 HEETHD o v 27X 2 O H
#MTL, 8ELzx 220Kk, Thbb, EfED
EFWRE- L 7> v 7 X 2 R60 glak/ A 7 ) — VIRIK
(1:1) (50%*% 7 —)LEET) 600 mZziiz, 1K
MmEGER e, 28\, 40°CLLUFTH100 mlic 7 % £
TEAHL, EEHEEEREETY, X2 1 25874, HHE
BICERROBMEZTV, ZX 202877, %21, 1%
BALELDOR0%AY ) — L Ix AL L7, wiHRFES
bFREDOHETHHL, 50% X% ) —NVITx A%E7:,

2. HREXRCHHIEE

v A7 n 77— RAMERRAW264. 71X, 10% DI
@t > fRIEIMmHE (FBS), 100 U/mL =1 ¥, 0.1
mg/mL DA L7 k= A2y 292 ng/mLOL-7 L%
2 V% G DMEM HiHbrp s THER, HERR L 7.

3. PGE,OEE

RAW?264.7 #9678 7L — R iz 1 X10° cells/well &7 %
KL, CO A v ¥ 2 RXR—%T37°C, 2KfIE7#E L 72,
ZDt%, Yx¥ 7Y 7 ITXALLipid A (Sigma) DFFET K
OFEFAE N T4 IR B L, Z 0”& RiE 2RI L 7.
K% L1 OPGE,l%, Cayman Chemicaltl: @ = 7 APGE,
Express EIA kit V> THEIE L 72,

4. Vv YIRS EPGEEEINEIERD0%HEERE

(ICs) &1HEE

Y 7% 7 LX Z%100, 300ug/mLOBEETH, G
XL D50%MHFRME (ICy) ZFHEL 2. FHEK 1 1C,=10"
(LOG(A/B)*(50-C)/ (D-C)+LOG (B)) A:50% % Hedr i\ >
B:50% % PRLr K\ IRIE C:BTOMER DIATOER,

Albiflorin(AL), Benzoic acid (BA), Benzoylpaeoniflorin
(BP), Catechin(CA), Oxypaeoniflorin(OP), PA, PG,
GA, MG, KUPEDIOKTICOWT, 74 P AA—F7
L A i g 2 i U 2ol sdiifk 2 = + 75 7 (UPLC/
PDA) IC CERL 2BE#"Y @7 —% 2\, PGEEEY
il DIC, & DFHBH % fidT L 72,

5. F—% O
FE RV AE TR L 72, BRAEDHER,
One-way-ANOVA & Dannett’s test I & % % Bk % H v,
BEUKHEIZ 5 % & L7z,

1. ¥¥ 77U ITFRICK BPCGEEEMEIVERDRIER

(0)4:33

Y ADT 717 7 — P RHIRAW264. 7% Lipid A (1
wg/mL) THIELT 2 &, 2,067 pg/mLOPGE, A FEE L,
KR O EE O IRES » 7% 7 L Ot L7 x ¥
J =T 2 (100-1000 pg/mL) THLHEKIEN I PGE, 7
Aippflsn (Fig 1), £/, 7—FKIIRL T AL
3, VEIEDPGE,EA /73,5 pg/mLE KL T, > v 7%
7 X% ZAHMTIE, 1000 p1g/mLO iR ERE T b EEESO. 7
pg/mL, HEH104. 2 pg/mL & EEE L IZIZFABRETH D,
XTI IFRAICZVFFFCUDBRALTHAE LT
b, FERRICIEEZRITI RV TH S L2l
RALTw3,

TR it CPGE PE AL 034y B BE IS & oI & 4172300
wg/mLOEIE 2 A v TR O Ml 2 17 - 7o, iR
JZ B\ CIEEE & o [ CPGEM I 31 F AR
ol llirs, DBEOFERTIIHEBOIRE L THEEMD
A% iz Lpid AFIIC X 2PGEEAREZ100% & LT,
B XY 27X 2 R MATREOPCEEA % % TR L7z (Fig.

2). EEOHHES OPCEFEERIX, 1[]&H 72 hn=2-3
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. *
- L
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Fig. 1. Inhibitory effect of extracts from Chinese or Japanese

Paeonia lactiflora on the market on the Lipid A-induced PGE,
production in RAW 264.7 cells

RAW264.7 cells were pretreated with the extracts for 30 min and
stimulated with lipid A (1 pg/mL) for 24 h at 37°C. PGE, production
in the culture supernatants were measured by ELISA. The data are
expressed as mean + S.D. of 3-6 wells. *2 < 0.05 vs. l
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Fig. 2. Effect of extract from various Paeonia lactiflora on Lipid A-induced PGE, production in RAW 264.7 cells
The cells were pretreated with the extracts (300 pug/mL) for 30 min and stimulated with lipid A (1 pg/mL) for 24 h
at 37°C. PGE, production in the culture supernatants were measured by ELISA. PGE, production (%) expressed the
production caused in lipid A without an extract as 100%. The data are expressed as mean + S.D. of 2-6 wells (except

Japanese on the market, 7 = 44).

DBEHM D TH3. 0% ENZIF oI FTHfl Iz, R
oy 7v 73 1 MOEBEDOAD 8 mflizkRE, 1[H
72 ) n=2-3D 2RO EEREDO VI TR L 72, & TORK;
W TIRGE S & D IHIER 2358 <, B DU F e L 72,
T/, X 7Y X ABMCHE 2EEEIXA S R
ot (F=RET, KHOWESR).

2. PGEELMEIDIC,E Y+ IV U BADIEE

300 ut g/mL DR L THIHIEH 2558 0> - 72 il &2 a2 32
AR & EPEVRE A IS 2 T100, 300 g/mLE 2 DD
ZHWT, ICyZ2HEH L 7 (Table 1), 1C5%100-300 4 g/mLD
FIZBIES R > TRBIZOWTIZIZEMTDH 505,
FARTZ326FEIC B TIC, I AnZe 1 Shfl 2 B & ERE DO TR



VA X D /NS L, PGEMIGIE - YA - 7. A RS
DRER (8AFEHE, 4 4EHR) LAtz I b EA R,
ICoyD/INE Vo A7 8 fFIC & 722y, YD LA SR HIC
I & FRED» 2 0L Eosh iz R offEn d - 7.

Xz, AL, BA, BP, CA, OP, PA, PG, GA, MG, KU
PEDI0RTIZoWT, =X 2thogi (%) LI1C,: DM
Bz 25, RIS T dH 2 PAIZMBIfRE0. 267 &
FHOADHEZ > DIcH L, PGIZ-0.617, MGIZ-0.679
LR B OB sz (Figd). T4bb,
ICouov vy (FHEMRM SERG) 13E, Yy 7Y 7 ¥ At
DPGPMCOERED T2 Tz,

2 K

AWATIE, vV AD< 707 7 — P HEHMBIRRAW264. 7
% Lipid ATHRE L 7R DPGE E AR 1209 2 B/ FH % Fia e
\Z, in vitro T ¥ 7 ¥ 7 T X 2D IR 015 % Hi L 72,
Lipid A (1 g/mL) "TRAW264. 7% #i 3 % &, £92, 000
pg/mLOPGE, 24 L 72, Lipid AlZ, Lipopolysaccharide
(LPS) DiEMEERAITH 5. RAW264. THIAZIZ B\ TLPS (10
pg/mL) 12 X D#92,000 pg/mL DPGE,A3E4: X 7= 5"
$LPS (1 pg/mL) 12X H#600 pg/mL DPGE, 2L S 41

Table 1. 50% inhibition concentration (IC,) of extracts from 32 cultivars of Paeonia lactiflora to PGE, production

Name IC;; Name IC5y Name 1Cy
Bridal Icing 13.0 Bunker Hill 127.9  Yatoris 188.3
Pink doctor 78.8 Haru-no-yosooi 136.9  Gion 191.2
Bonten 84.5 Haresugata 141.3  Yukuharu 191.4
Bridal Shower 86.1 Flora 148.7  Sorbet 198.5
Honey Gold 90.1 Fsstiva Maxima 149.5  Alps 201.5
Kitasaisyou 95.7 Kansas 151.0  Aratama 213.0
Richard 116.4 Roosevelt 160.0 Komazawa 230.6
Haru-no niji 117.6  Shinano-no-haru 164.2  Shinano-no-yuki 236.7
Bonten (4 Years) 120.0 Miss Eckhart 168.5 Japanese 288.4
Yamabiko (7 Years) 121.2  Sugadaira No.30 170.8 (on the market)
Miyama-no-yuki 125.1 Dachesse de Nemours 174.1 Esugata 308.5
Rinbu 126.8 Venus 184.7
Each value shows the mean value (ug/mL, n = 2-4).
Pentagalloylglucose Methylgallate Paeoniflorin
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Fig. 3. Correlation between each component of extract contents and IC;, of PGE, production
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PGE.l%, JADMEYE L L THoh, TI7F FUEg
AAT—=FICEOT7IF FUvBroEREINS, Thdb
B, RO 7 7% VBRI RAF Y SA—EA2I2 L DY)
D, L7 7¥F Frvigldsrat X7y —
£ (COX) i1 & b R# X NPGGLIZ 72 5. PGG,1dPGH,IC &
faxn, ZORIGHCOXHMH ), PCHy» 6 70 Ry 75
v VEABBEROM E I X YPCEMES N 2. K
e, RIEDIRBICHVONEIEAR T O A FHEFLRIESE

(NSAIDs : Non-Steroidal Anti-Inflammatory Drugs) (&,
COX%ZHEL, PCE,2ED TRy 75 v VEHOERZ
FHET 2 Z & TEHZHBT 5. > T, PGE AN
fER o iEl, SRIEHIHRFTE 3,

X X7 D0%R R ) — )X A, 300 ug/mLD
IREE CPGE A % 43 DUT & T U 7. [ o T i
Wi, i coREEM IR 22D, WD AN
e le OREGE R I IZ T E R VDS, FNET o ME
KB WT, EPEOT IR X O b PGEE A I/ 1358
ot Fiz, KREEROEEIC OV TIC %2R0, BERY
DIRFINT =2 EDOMHEAZARTLLEZ A, ZXFAFD
PGPMGER & AR\ B2 A & O 67z, AsprinZz
HiALIE L, COX-1% 4L 7-PGE 4 % HEkR L 72RAW264. 7
Ml %2.5 1g/mLOLPSTHIM L 72COX-2% /¥ % PGE,
BEAEE, PG (0.8-20 pg/mL) THREEEMKAEIICHNHI S 41,
IC5/3#I8 ng/mLE 57" SEIC,2HH LY v 7%
750% A% ) — NI FADIC;,D 12156 1 g/mLTPGE
BOVIE 3% o272 ED 6, PGE L TDIC,IE, 5
pg/mLEHEM I NS, PGEEEZFHET 2RI EL 2
O THHMIIZEE L VW23, 2 7Y 750% X8 ) —L ¥
ANZANIPCUIAMZ BIGHERDE TN 5720, 50% X ¥ ) —
WEIFXADOHEESNDPCE L TDIC;,DHINZ D
AN\, FEEIZPGUAMIMG & HHHEIH H, MG,
COX-2FHF MM (IG5 #4917 uM) ZH L, COX-2IfkfFL
7-PGD,FEA RLTC, L 2 MH T 2 2 L5, PGE,DE
EWHT AL TaEZ SN, PGHERIC, IC2H
HLES 7Y 750% A% /) —I)L ¥ ZAHFIZMGIZ R
1 %EEN, MGE L TDIC,IE, F1.8 pg/mL & #HEH S 4,
2556 bMGCOTFE184. 156 & D FIHE S 117 COX-2fHE 1%
PEDIC, (I3 mg/mL) X /&,

—Ji, ¥¥ X7 ICHEENIHFHLDOERIPEL IF
MR & & N 2e o 7. PEIZHEMEN L 5 Tearrageenanic
X 2 iR OB R OPGEPEAE Z I L, carrageenan
FREVREREENE T 27, > v 2 ¥ 27 hOPESHEIZ
D, GHD50% XY ) =L X AIZIFIFEAEWRET
ot e, TXAHOERIMIB % LFE L, HHEE
5T dH HPAIZET WHHES 72 o 72, PAIZRAW264. THHKE~

DLPSHIEIC & 2 PGE, 242 T 2", PCo&RIZ N
EETE L BV DITIC/N & o 2 ALSER B DOREIR, PA
SRMPIEFICEVAED 720, RSO AREE D E A S
N5, =rL, BRDLIHIZPGPPAOGENZ NI E S
VI 22b 6 T, ICD/NNIVRELH L L5
SHE L 72 1084 DA & IETER S 53 & 2 nlferEse, Wi o
NI VADEET 2RO BETE 2, L Lo,
PAICIZPGEFEAEMFIER DA I S A EA L F k ZEKERS
TF VA ZEREZN L EBERERORETY b 3
CEEWMETSE, TXFAHFOPAGENE NI EITNZ,
PGOMGCO & B D E DS, SERIEAICHE L 2 E L
THIREEs L 5,
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Comparative pharmacological evaluation of extracts from various
cultivars of Paeonia lactiflora (5)
Anti-inflammatory Effect of Extracts
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Summary

Paeony root has long been used for its anti-inflammatory effects. In this study, anti-inflammatory
effect of root extracts from 62 cultivars of Paeonia /actiflora cultivated in Toyama prefectural center
for medical plant guidance was evaluated in comparison with the paeony roots on the market. The
RAW 264. 7 macrophages were treated with lipid A as a TLR4 ligand in the presence of the extracts,
IL-6 production in the culture supernatants were measured by ELISA. As a result of that, 7 cultivars of
Paeonia lactiflora showed comparatively stronger suppressive effects.

These results indicate the possibility that therapeutic efficiency for the diseases caused by

inflammation is different among various cultivars of paeony roots.
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Fig. 1. The effects of extracts from two kinds of Paeonia lactiflora on the market for lipid A-induced IL-6 production in RAW 264.7 cells
a RAW264.7 cells were pretreated with the extracts for 30 min and stimulated with lipid A for 24 h at 37°C, and IL-6 production in the
culture supernatants were measured by ELISA. The data are expressed as mean + S.D. of triplicate wells. *P<0.05, **P<0.01 vs. each of control.
b Effects of Paconia lactiflora extracts on murine macrophage viability. RAW264.7 cells were treated with various doses of the extracts for 24 h.

Cell viability was determined as described in the Materials and methods. The data are expressed as mean + S.D. of triplicate wells.

Table 1. Inhibition activity of extracts from the 62 cultivars of Paeonia lactiflora for IL-6 production in RAW 264.7 cells

Name Inhibition Name Inhibition
activity ratio activity ratio

Haru-no-yosooi (cultivation for 3 years) 1.84 ||Peter Brand 1.03
Kitasaishou 1.75 | Yatoris 1.01
Bonten(cultivation for 4 years) 1.51 ||Kashoku-no-ten (cutivation for 3 years) 1.00
Dachesse de Nemours 1.46 ||Sarah Bernhardt 0.98
Miss Eckhart 1.40 ||Shinano No.3 0.97
Sugadaira No.30 1.34 | Taki-no-yosooi 0.94
Komazawa 1.34 | Bridal Icing 0.94
Shinano-no-haru 1.29 |Roosevelt 0.93
Rinbu 1.28 | Miyama-no-yuki 0.93
Yukuharu 1.26 |Martha Reed 0.91
Bunker Hill 1.26 |Momoyama 0.91
Alps 1.25 |Honey Gold 0.91
Avalanche 1.24 |Flora 0.90
Shinano-no-yuki 1.23 |Himatsuri 0.90
Aratama 1.22 ||Fujimusume 0.90
Takizawa-aka 1.21 |Gion 0.89
Hinamatsuri 1.20 |Mine-no-yuki 0.89
Venus 1.19 |Red Baron 0.89
Sebastian Maas 1.19 | Bridal shower 0.88
Kansas 1.15 |Hyouten 0.85
Shinsetsu 1.14 | Pink doctor 0.84
Bonten 1.14 |Richard 0.81
Sorbet 1.13 |Madame Purple 0.78
Kagerou 1.10 |Eclipse 0.76
Yuubae 1.10 |Mister Hermeric 0.76
Festiva Maxima 1.09 ||Haresugata 0.73
Miss America 1.09 | Miss claim 0.68
Haru-no-sato 1.08 | Edulis Superba 0.68
Kashoku-no-ten 1.08 | Shirayuki 0.63
Yamabiko 1.06 ||Haru-no-niji 0.62
Karl Rosenfield 1.05 |Elsa Sass 0.43
Esugata 1.04

La Tendresse 1.04 ||Japanese product (on the market) 1.00

(IL-6 production induced by lipid A)- (IL-6 production in addition with each extract)

Inhibition activity ratio =
(IL-6 production induced by lipid A) - (IL-6 production in addition with the extract of Japanese product on the market)
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Fig. 2. Correlation between extract contents of each component and inhibition activity of IL-6 production from RAW264.7 cells.
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Effect of Shakuyakukanzoto on the twitch response to electrical stimulation
in the isolated mouse vas deferens

Toru KAWASUJI

E:3 #

APEEHERNES v 72X 7 LAV h 60 BT, TG R OVERE T 0 S & SIS 5 1 &
G 2e3nTws, S, AEFEGROA VY TRIIOWT, v 7 ARLEE coBEBLHE (1
msec, 0. 1 Hz) PHICR 3 2 Mz G L 72, > % 7 X 2 MEIfERIC O W CIRREeR Lz, A3
BT X A (30-300g/mL) &, <7 AREE Otwitch UG % BF G L 72, AV ) 740 F7 =
¥ (I-10pg/mL) &, WutwitchlMEIIHIEH 2R L7, 7V F L F v (10-30eg/mL) &, ¥
ZtwitchiUFIHIER 23R L7z, 770 F 0 ) F B (100-300 pg/mL) &, 99> twitchi il (e A 2
ML, ThoDZ Ehs, AREES, AV VAV F 7=y, JVFLLFVBEGTY) FLYF
YERIZ, < ARSI T B MR 2 IS 2 (2 BT 2 Z LAVRR I e,

Summary

Shakuyakukanzoto, a traditional Chinese medicine formulation, consists of Paeoniae Radix (peony
root) and Glycyrrhizae Radix (licorice), and is recognized to possess an antispasmodic activity
on smooth muscle and skeletal muscle. In the present study, effects of Shakuyakukanzoto and the
constituents of licorice were examined on the twitch response to electrical stimulation (1 msec, 0.1
Hz) in the isolated mouse vas deferens. The inhibitory effect of peony root was reported previously.
Shakuyakukanzoto extract (30-300 ¢ g/mL) remarkably inhibited the twitch response of mouse vas
deferens. Isoliquiritigenin (1-10 ¢ g/mL) showed a potent twitch-inhibitory effect. Glycyrrhetic acid

(10-30 ¢ g/mL) showed a remarkable twitch-inhibitory effect. Glycyrrhizic acid (100-300 ¢ g/mlL)
showed a weak twitch-inhibitory effect. These results suggest that Shakuyakukanzoto, isoliquiritigenin,
glycyrrhetic acid and glycyrrhizic acid possess the inhibitory effects on the neurogenic contraction in

the mouse vas deferens.
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Keywords :
Electrical stimulation
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Shakuyakukanzoto, Isoliquiritigenin, Glycyrrhetic acid, Glycyrrhizic acid, Vas deferens,
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Fig. 1. Typical recording of Shakuyakukanzoto-induced twitch-inhibition in the isolated mouse vas deferens
Shakuyakukanzoto extract, at 300 pg/mL, was added to the bath at the point indicated. Electrical stimulation (1 msec, 0.1 Hz)

was stopped 60 min after drug application.
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Fig. 2. Effect of Shakuyakukanzoto on the twitch response in the isolated mouse vas deferens
Shakuyakukanzoto extract was suspended in distilled water. Each point is presented as a mean + S.E. of 3-6 experiments.
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Fig. 3. Effect of isoliquiritigenin on the twitch response in the isolated mouse vas deferens
Isoliquiritigenin was dissolved in DMSO. Each point is presented as a mean + S.E. of 4 experiments.
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Fig. 4. Effect of glycyrrhetic acid on the twitch response in the isolated mouse vas deferens
Glycyrrhetic acid was dissolved in DMSO. Each point is presented as a mean + S.E. of 4-5 experiments.



Glycyrrhizic acid monoammonium salt
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Fig. 5. Effect of glycyrrhizic acid on the twitch response in the isolated mouse vas deferens
Glycyrrhizic acid monoammonium salt was dissolved in DMSO. Each point is presented as a mean + S.E. of 4-5 experiments.

NYF s (B 7B L) T, 100-300 £t g/mL T
twitchdiE SO I 53 2 BNIEH 2 78 U, 1C,fif 13262 1 g/
mLTH -7 (Figh).

z =

AEHEGOMB ROV EOTH I Y 7 ¥ 7 1Tig,
BEH ¢~ 7 AREE T OBLHBIGEIHIE A2 A 5 1T
27 AR, AEEEST X R0, BEE R SEGE
HERBAR N, T, AV IRTDA VI I A4 ) F
7o SR OIGEISIER A 5 1, 7Y FL L F VEBIC
SRS R NIRRT, 2V 0 ) F > BB I 55 IR
HD3H 6 07z,

TLEy MEIBTIREREIC X - T, RIREMEOK
Ko7 Fra) ol L, twitchIUERG34: C
2203, @ ARECIRERIIC X > T, RIEMROKAE
e /LT FLF ) v EATPASEEE L, twitchlMiE G
DBELZEINTHRSEY,

Sl ARE TCOBKBNHSMTIE,  twitchi K
JEAS, AKEEEDT b Ry it ko TrEaeiiiflsn
22 EDbroTEY Y, MEHIEE O MGG & w2 5.
AEHHEGIX R, AVIIALVFTr=v, 7VFNLF
VIR FLY) F eI, twitch GEENHICEH 2 s L
72 D5, MR IUE R 2 BIEIE 2 4 L T
LrEZOND,

AUV IERIF, BVE Y NEEGICE TR
I & RS I 72 F 02 ) VIR 2T 2 & L HSRE
SNTw2Y, IR RN 2 I 238, =
v ZNEE T OBLXAEEDEOMFNIc BTG L TWw3
ZEVEZILND,

AV I AN FFZVIE, v RA%EETORE A DK
JE R L TIRIER 2R L, ICfE 3% <, REM R IER:
BPEREIETH 23R vz e, mOEEIERH
ZELTOS I ERMEINTLRY, £, 4V Y24
VFr=vF, BALEY FRETOREAL DGRBS L
THHEMEH %2 7T 2 LG s hTns'?,

S, < ZAREE CORBRAFIGRICT LT, £V V2
AN FF = F, ARIREECHEE R NHEIIHIEH 2 75 L 7.
AV 749 F7F = & B ERAEIGEINE, FEReE
(7 SR IR SR E CBIG L Twa b L b
ns.

AV DERTD ) FoLY F BRI TSR
Vbt T, S0l < AREE T OB RIRIE I
LT, ZVFLLF rBICEERMEEHBASR, 7
FUVFUBIHFHOIFIERARA S N, TV F LY F
VIEEEIX, HAREOFKNAERREEELTED,
AR D> & DIRAE Y E O B 17 23— R 5 L <
WA HEEEDRD B L b S,

R L 7 RO ATIRH S = % 2 (3K Oz ¥ 2T
HY, BHTOT Y 7 X 7 IZXAE0% A Y ) —LIX R
Th27. FEE X AU EREEZSTED, %2
OB T E VDS, A ¥ 7 R4 DU I 7
BN LT D6, ATEHTRLE O BRI
X, Y IX T EAVYIDMBBEFSLTVB LD EHE
"gIN5,

RIARBETDOY XY 7Y 7 LA o IE 5%
DWHEHETH 3.



1)

4)

X ™

TS BT TR ) —X29 AGER
Hw, W0IJE, 426, 181-187 (2007)

KE AT o T & (BlE - HARES
2, e s HANE T AR 3R A 22), U1 9 (2009), p.112
Maeda T., Shinozuka K., Baba K., Hayashi M., Hayashi
E.: Effect of Shakuyaku-kanzoh-toh, a prescription
composed of shakuyaku (Paeoniae Radix) and
Kanzoh (Glycyrrhizae Radix) on guinea pig ileum, J.
Pharmacobio-Dyn., 6, 153-160 (1983)

MEHT, 5T —, A A OE L€ >
NGRS 2 EA, SRS, 110, 139-143 (1990)

5) AplEaVBRGHIET  PRREEIESE, HUAGERR (1990), p.67-69,

6)

7)

9)

10)

11)

12)

p.185-186, p.229-233

B YRR A IEGRE14% IR E s (i
5 RERAE), BEIEEE (1992), p.643-646

N &, REHPE—, WRRESE, WkEZ: vy 7T
7 O EEBEEE (3)  ~ v ARG o F AU
Mg 52 v 7% 7 2% 2D, SILGEERTIE
FTAE, 39, 51-60 (2012)

B ONSOE H A SRR 75 R, BEIEE (2011),
D-158

B, 9 2 HER oL, BT,
14, 80-89 (1993)

rE AR BR, JUHH I AT SR D FEBLAARIRIESE (55 3 )
A =70 v OFEERERE R E X Ol IC & X
IR, HEMERE, 89, 893-898 (1969)

JEHHIERL : RO IIREINIZE G4/ BETICE
5 Rj e & N WL 2 & OB T A O 1R RN R o i
B & SEBERB A A SUBRAS SR & DL, BRAAHMERE, 89,
899-908 (1969)

Shibata S.: A drug over the millennia: pharmacognosy,
chemistry, and pharmacology of Licorice, YAKUGAKU
ZASSHI, 120, 849-862 (2000).

13) Sato Y., He J.-X., Nagai H., Tani T., Akao T.:

[soliquiritigenin, one of the antispasmodic principles
of Glycyrrhiza ularensis roots, acts in the lower part
of intestine. Biol. Pharm. Bull,, 30,145-149 (2007).

14) Liu B., Yang J., Wen Q., Li Y.: Isoliquiritigenin, a

flavonoid from licorice, relaxes guinea-pig tracheal
smooth muscle in vitro and in vivo: role of cGMP/PKG
pathway, Eur. J. Pharmacol., 587,257-266 (2008).



BREADFERZBNE L FUFDRERIEEDIRS

MR B, mil k], KD 5

Studies on vegetative propagation of Angelica acutiloba Kitagawa for breeding

Takayuki TAMURA, Masaaki TAKATA, Isamu OE

E:3 9
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Summary

In our center, we cultivate select top breed of Angelica acutiloba Kitagawa for the purpose of
producing of Japanese Angelica Root showing high quality and high yield stably. Previously the plants
selected based on the form of the above ground part were multiplied to six individuals by vegetative
propagation in spring of the third year of seeding, and examined the yield and the quality of the roots.
However, this method was inefficient and caused the death in conjunction with bolting in 80% of all
individuals.

Therefore, the 50 cuttings obtained from ten plants were planted in harvest season of the second
year of seeding. As a result, 47 cuttings rooted (rooting rates: 94%), and 37 cuttings grew up to a
seedlings (survival rate: 74%). All of 33 seedlings established in field did not make a flower bloom,

these results were efficiency of approximately 3 times of the conventional method.

F—OU—F: bk, B FEEM

Keywords : Japanese Angelica Root, Selection, vegetative propagation
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MPotential roles for soluble MD-1 in disease progression of autoimmune prone MRLIpr/Ipr mice Nagai Y, Yanagibashi T,
Watanabe Y, Ikutani M, Kariyone A, Tsuneyama K, Hirai Y, and Takatsu K.24.5.7 The 99th Annual Meeting of The

American Association of Immunologists (Boston, MA, USA)

I'The radioprotective 105/MD-1 complex contributes to diet-induced obesity and adipose tissue inflammation
Watanabe Y, Nagai Y, Nakamura T, Akira S, Miyake K, and Takatsu K.
24.5.7 The 99th Annual Meeting of The American Association of Immunologists (Boston, MA, USA)

MRegulatory roles of innate IL-5-producing non-T cells in the immune surveillance in the lung and IgA production in
the intestine
24.6.15 FEEELE

“Macrophage 2012” , 20th International Symposium on Molecular Cell Biology (35(#5)
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MMolecular basis of regulatory effect of natural products on innate immunity
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Regulation of adipose tissue inflammation by TLR family protein RP105/MD-1 |
Nagai Y, Watanabe Y, and Takatsu K.
24.10.24 EIIS2012 Homeostatic Inflammation Symposium (H5E#R)

MRoles of lung innate IL-5-producing cells in anti-metastatic activity through eosinophils,
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Msoliquiritigenin and glycyrrhizin, representative components of Glycyrrhiza uralensis, inhibit activation of NALP3
inflammasome |
Honda H, Nagai Y, and Takatsu K.
24.12.6-7 AR H A F A it e ()

lCharacterization of innate IL-5-producing non-T cells in the large intestine regarding responsiveness to IL-33 and
IgA production
Yanagibashi T, Ikutani M, Nagai Y, Takaki S, and Takatsu K.
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