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Summary

We have previously reported that betulin, a plant constituent, restored the reduced cytolysis of
splenocytes caused by TGF-f or PGE:. Betulin has been reported to exhibit an antitumor effect, their
mechanism of action is believed to be an inhibitory effect on cancer cell proliferation. In this study,
we examined whether the restorative activity of betulin is involved in its anti-tumor effect in a tumor-
burden mice model. It was confirmed that betulin exhibited the antitumor effect in a mouse model
subcutaneously inoculated with BI6F10 melanoma. To reveal the effects of betulin on the anti-tumor
immune system, the number of leukocytes accumulated in tumor tissues was examined, and found to
increase to approximately 3-fold by administering of betulin. The more detailed analysis clarified that
this increased leukocytes were mainly NK cells, T cells, macrophages, and neutrophils. From these
observations, the antitumor effect of betulin is suggested to include the Kkilling activity to tumor cells
of these immune cells accumulated into tumor tissues.
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Fig.1 Effects of LY2157299 or NS-398 on the growth of B16
melanoma in mice.
Tumor cells were subcutaneously inoculated into mice on day
0. LY2157299 or NS-398 was intratumorally administered
once daily until day 16 starting 2 days after tumor inoculation.
Tumor volume was evaluated two or three times a week. The
data are expressed as mean+S.D. of 8 mice.
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Fig. 2 Effects of betulin alone or the combination of betulin
and LY2157299 on the growth of B16 melanoma in
mice.

Tumor cells were subcutaneously inoculated into mice on
day 0. (A, B)betulin, LY2157299, or their mixture was
intratumorally administered once daily until day 16 starting
2 days after tumor inoculation. Tumor volume was evaluated
two or three times a week. The data are expressed as mean+S.
D. of 8-10 mice.
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Fig. 3 Effects of betulin on the in vitro proliferation of B16
melanoma cells.

Tumor cells were cultured in 10% FBS-medium containing
various concentrations of betulin for 48 h. After that, WST-
1 solution was added into each well, and cells were incubated
for an additional 4 h. Absorbance of each well was measured
at 450 nm. Data are expressed as mean+S.D. of triplicate
wells.
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Fig. 4 Accumulation of leukocytes to the site of

administration of betulin in mice.
Tumor cells were subcutaneously inoculated into mice.
Betulin was intratumorally administered for 1 to 8 consecutive
days starting 2 days after tumor inoculation. On day 1, 4,
or 8 of post of the initial injection of betulin, leukocytes
accumulated in tumor sites were analyzed as CD45 positive
cells in a flow cytometer. The data are expressed as mean+S.D.
of 3-9 mice.
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Fig. 5 Increase of NK cells in the accumulated leukocytes to
the site of administration of betulin in mice.
Population of NK cells in the leukocytes accumulated in
tumor sites as shown in fig. 4 were evaluated in their ratio
to total leukocyte (A), the absolute cell number (B), and the
absolute number of CD69+ NK cells (C)by flow cytometry.
Data are expressed as mean£S.D. of 3-9 mice.
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Fig. 6 Comparison of the cell number of each immune cell
accumulated to the site of administration of betulin in
mice.

The absolute cell number of each immune cell in the
leukocytes accumulated in tumor sites as shown in fig. 4 were
evaluated by flow cytometry. Data are expressed as mean+S.D.
of 3-9 mice.
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Comparative Potency of peony components on the lipid peroxidation in oxidative
stress-induced mouse

Takayuki MATSUNAGA, Takayuki TAMURA, Yoichi YOKOTA and Toru KAWASU]JI
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Summary

Antioxidative potency of 4 components contained in peony root was compared with the
degree of lipid peroxidation in mice treated with iron chelating agent as oxidative stress model.
Pentagalloylglucose had no effect on the formation of lipid peroxide in this model even when
administered with high dosing of 100mg/kg, but, high dose of gallic acid significantly inhibited the
formation of them in blood and kidney. And, methyl gallate inhibited the lipid peroxidation only in
kidney, but catechin had no effect. Furthermore, peony root extract had the tendency to inhibit the
lipid peroxidation in this model.

These results suggest that some components in peony root exert the improvement in oxidative
stress model, but this effect appear to be due to the blend effect of some components.

F—J—R: Ry FUANTVIT—A, BETHE FETBAFNV, 27F2, B{ELAMLAETL

Keywords : Pentagalloylglucose, Gallic acid, Methyl gallate, Catechin, Oxidative stress model
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Fig. 1 Effect of pentagalloylglucose on lipid peroxidation in
mice treated with Fe-NTA

Mice were administered perorally with 3 doses of
pentagalloylglucose 2 times 4 and 0.5hr before the
intraperitoneal injection of Fe-NTA. Mice were sacrificed 1hr
after the injection with Fe-NTA.

Each column shows the mean+SE of 5 mice. *:Significantly
different from Fe-NTA.
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Fig.3 Effect of gallic acid on lipid peroxidation in mice
treated with Fe-NTA

Mice were administered perorally with 3 doses of gallic acid
2 times 4 and 0.5hr before the intraperitoneal injection of Fe-
NTA. Mice were sacrificed 1hr after the injection with Fe-
NTA.

Each column shows the mean+SE of 5 mice. *:Significantly
different from Fe-NTA.

6. fEtaig
FERRARE RS, FXE £ RS TR L. ARENE
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HwTrw,
HEAEMEZ, Student’s t-test

KERIER

1. BILANLAFRIITAIIHTBPGGRU AT F>
FIES

Fe-NTAHGIZX DFERLABILA LAY 2128
5 MREBEEL 2 51, PGGR U H 7 F » O xR % Beat
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Fig.2 Effect of catechin on lipid peroxidation in mice
treated with Fe-NTA

Mice were administered perorally with 3 doses of catechin 2
times 4 and 0.5hr before the intraperitoneal injection of Fe-
NTA. Mice were sacrificed lhr after the injection with Fe-
NTA.

Each column shows the mean+SE of 5 mice. *:Significantly
different from Fe-NTA.
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Fig.4 Effect of methyl gallate on lipid peroxidation in mice
treated with Fe-NTA

Mice were administered perorally with 3 doses of methyl
gallate 2 times 4 and 0.5hr before the intraperitoneal injection
of Fe-NTA. Mice were sacrificed 1hr after the injection with
Fe-NTA.

Each column shows the mean+SE of 5 mice. *:Significantly
different from Fe-NTA.



PGG30/% UF100mg/kg D $%-5-B 1213 T 0 iR A IR % 7R

DI THo7z (Fig. 1). —JF, »7F 100mg/ kgD 5

BRICBWT D, Bl KO omER LR O 4121
B bEED Nk o 7 (Fig 2).

2. BIEAPNLABRIVAICHTHERRFERVCEE
FEXAFILORE
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WY shTBY, SRR SN A L RITH
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Table Effect of peony extract on lipid peroxidation in mice
treated with Fe—NTA

Dose Blood Kidney
TBAR(nmole/ml)  TBAR(nmole/g)
Control 201+039™ 245+12.4™
Fe—NTA 5mg/ke(Fe) 181%+1.10 588+26.8
+Bonten extract 1g/kg 14.8+0.35" 530£7.05

Mice were administered perorally with Bonten extract(1g/kg) 2 times 4 and
0.5hr before the intraperitoneal injection of Fe—~NTA. Mice were sacrificed 1hr

after the injection with Fe-NTA.

Each value shows the mean + SE of 5 mice.
%k *kk:Significantly different from Fe—NTA at p< 0.01, 0.001
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Effect of Constituents of Peony Root and Related Compounds on the Twitch
Response to Electrical Stimulation in the Isolated Mouse Vas Deferens

Toru KAWASUJI

E

Yx XU,
DR LA IIZOoOWT, BRI L L HIC

720 EE#EOTRT I F (001-01uM) 1%, <7 AREE
SHRAERECTHLFTFY v (03uM) THHLX N
ThHsr=7xIEr (00303uM) RIRFRNELIETH 283X ¥ (1110 M)

WG S 2 R L 7.
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5, WETHEMEIAEY, ~F /= VKO EEEFRIE, <7 ZABEICB 5 MRS ENGE T 5
WHWEH 2G5 2 LR E R,

Summary

Peony root is recognized to possess antispasmodic effect on smooth muscle and skeletal muscle.
Effect of some constituents of peony root and related compounds on the twitch response to electrical
stimulation were examined as well as reference drugs. Loperamide (0.01-0.1 z M) , a purgative agent,
showed the potent twitch-inhibitory effect which is antagonized by naloxone (0.3u M) , an opioid
receptor antagonist. Nifedipine (0.03-0.3xM) , a L-type calcium channel blocker and a vasodilator,
and papaverine (1-10 M) , a non-specific antispasmodic agent, showed the remarkable twitch-
inhibitory effect. Adenosine (0.3-3 x g/mL) showed a relatively short-acting twitch-inhibition. Methyl
gallate and pyrogallol, showed the twitch-inhibitory effect and the contractile effect. Tannic acid (10-30
wg/mL) , gallic acid (1-3xg/mL) , paeonol (30-100 z g/mL) and benzoic acid (100 x g/mL) showed
the twitch-inhibitory effect. These results suggest that gallic acid, its related compounds, paeonol and
benzoic acid possess the inhibitory effect on the neurogenic contraction in the mouse vas deferens.

F—J—R: ¥ U BETBATL, ORI 3N, Y, BRI

Key words : Tannic acid, Methyl Gallate , Loperamide, Vas deferens, Electrical stimulation
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Fig. 1 Effect of loperamide on the twitch response in the
isolated mouse vas deferens
Loperamide hydrochloride was dissolved in distilled water.
Each point is presented as a mean + S.E. of 4-6 experiments.

B, HEEHD) ¥ 7oL, KU TF L R TH
BL, YMINCEBE RN VI IS L7z EARLZBREL,
#1015 gD#EFILIR O b & TELAMHEZ MG L7z 3001
WCHRERZ LR L, TOk, BRMBEITVRNES
30705 LT SR @A L, twitchiiGii JUS 02L&
6073 flFCER L 72.

BRAA S T O twitchdPUHE BOS O HRWE 123§ 2 R A
R LM E R L7z, ERER (PUGE) PAaohi
i, w028 B EEMEZ 0 %, HRIEZ100%
LT, ERER (%) 2L

3. MEtaLE
eI P £ FRERRAE TR L 72

KERIER

1. TORABEOESIHBIC K BtwitchiUERIGICH T
BEEEMOER

IHEHETHLORT I FiE, 00101 uMT, <7 &K
B OB X 5 twitchIGE BOC IR U C B3 2 $0il1E
M%7 L7 (Fig. 1, Fig. 2). 604 [ o K#pifl #1230
&M L7250 % WIS 225 2 IR EE T dH 5 1C:ofiE130.021 u M
Thotz. 72, BRI IF (003uM) 12X 5 ESHM
PUEIRIERE, €4 A4 FZARENETHLFaF
vy (03uM) (2o THiBis i (Fig 2).

LAV AF v 2 )VERETMEILEETH S5 =
7 V¥ VIF, 003-03 u M TtwitchIUii BOS 2 #08H] L,
ICxfl13013 u MTdH -7z (Fig. 3).

R R 2RI TH 858 RY) ViF, 1-10uMT
twitch)3Uf 5O % ¥l U, ICsoftiiZ1.6 u MTdH - 72 (Fig.
4A). —F, LAA) YEZFEMRENER A3 5 SRR T
HLHT PO (10uM) &, HEHIEHEZRS Bhol
(Fig. 4B).

TT) Y v ZER LT 2 KRS WETH S

e

10 min

L]
Loperamide — A

0.03 kM es-of Maloxene
03 u

Fig. 2 Antagonistic effect of naloxone against the twitch-
inhibition induced by loperamide in the isolated
mouse vas deferens

Loperamide hydrochloride and naloxone hydrochloride were
dissolved in distilled water and were added to the bath at the
points indicated. Electrical stimulation (1 msec, 0.1 Hz) was
stopped at the period indicated.
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Fig. 3 Effect of nifedipine on the twitch response in the
isolated mouse vas deferens
Nifedipine was dissolved in DMSO. Each point is presented
as a mean = S.E. of 4-5 experiments.
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Fig. 5 Effect of adenosine on the twitch response in the
isolated mouse vas deferens
Adenosine was dissolved in DMSO. Each point is presented
as a mean = S.E. of 3-4 experiments.
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Fig. 7 Effect of methyl gallate and pyrogallol on the twitch
response in the isolated mouse vas deferens
Methyl gallate and pyrogalol were dissolved in DMSO. Each
point is presented as a mean + S.E. of 4 experiments.
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Fig. 4 Effect of papaverine and atropine on the twitch
response in the isolated mouse vas deferens
Papaverine hydrochloride and atropine sulfate were dissolved
in distilled water. Each point is presented as a mean + S.E. of
4-6 experiments.
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Fig. 6 Effect of tannic acid and gallic acid on the twitch
response in the isolated mouse vas deferens
Tannic acid and gallic acid were dissolved in DMSO. Each
point is presented as a mean + S.E. of 4 experiments.
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Fig. 8 Effect of methyl gallate on the twitch response and the
basal contraction in the isolated mouse vas deferens
Methyl gallate was dissolved in DMSO and was added to the
bath at the point indicated. Electrical stimulation (1 msec, 0.1
Hz) was stopped at the point indicated.
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Fig. 9 Effect of methyl gallate and pyrogallol on the basal contraction in the electrically stimulated mouse vas deferens
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Fig. 10 Effect of paeconol and benzoic acid on the twitch response in the isolated mouse vas deferens
Paeonol and benzoic acid were dissolved in DMSO. Each point is presented as a mean + S.E. of 3-5 experiments.
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Fig. 11 Effect of paeoniflorin and albiflorin on the twitch response in the isolated mouse vas deferens
Paeoniflorin and albiflorin were dissolved in DMSO. Each point is presented as a mean + S.E. of 4 experiments.
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Basic Studies on dying of Paeonia lactiflora Pallas for large-scale production

Takayuki TAMURA, Masaaki TAKATA, Isamu OE

EAE, KRTIE Y Y 7V 7 O3FEDVIER L, BULIZESAANFER E LT S hTw a2, ISR
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Summary

The cultivation area of Paeonia lactiflora is expanding in Toyama recently. The fresh roots
harvested by the farmers are shipped to the outside of Toyama prefecture now, but it is considered
that the farmers ship the dried Peony root in the near future for expansion in a market and adding
a high value. Therefore, test drying of P. lactiflora for large-scale production was performed in this
center using the flat-bed dryer improved for peony drying by production conference. As a result, 390
kg fresh roots were dried in 8 days by this dryer, and the obtained Peony roots were suited to the
Japanese Pharmacopoeia quality (Sixteenth Edition) . We will study on drying methods further and
we will support the farmers by technology transfer.

F—J—K: v xrXr, wh PR
Key words : Peony root, Drying, Flat-bed dryer
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External quality control for laboratories of pharmaceutical companies in 2014
etk &N, B ¥, KA Bl
Kenji TAKEBAYASHI, Yoichi YOKOTA and Mikiya OHTO

BINEICBI 5 EREGAEESFIIEENH 2P O2RLTBY, FHRBETEES 3 (6089 &42h, X654
LESHFHEIN TS, ZOREDTZDICNY ML REEMED 1 DL LT, Fui2bE 5 IR R 38 i A LG &
T [REBN S omb] (WEEBEM oM E2E) PRSI TEY, BNRENSEOHM 20 L3 5729,
Biax ik 2 EBLTWDEEIATHE. TO—BE LT, —BHENEASIREEESGS L O FEFET, HEARE
A3 O VR BRI 2 xF RACHNIBAE EE A P A 20 L, RIS A 3 0 SRR AT RE ) O AR L OV BB S8 2 17 ) A%
PRRIERE D HEfEL TW5 L.

SER2HEEEIC B CId, pHllE, Aol muiile, wa EAVTBIBONENE D), HEfHE wm (HPLC
) ROBEHRBICOWTERL72L 25, 93%05# A (| Z 1< 3 F72I3USP#EE) Tho 7275, Wiz ElEoREcEs
WTHRNREFERE R DL EVDH 722 h b, GHDEIOLIEHEITREPENDLLEZONZY. Z0O720
SER26AEFEIC BV TIE, BIEEE IS D - 72 REBHEH ICOWT, NRGHAZE UCEML, &5, EKFAER
CUESFEZ T 20T, ZOMEIZOWTHIET 5.

1. EEFE
(1) FRBRIEHH & ORER ) 3
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BTHE, HR7 71270 VEl2omgd wwmilklk, HRE7 7170 VEsimgdia e Lz (FRER). %2b,
pHlE, AKME KB EIC DWW TE, TR ELANLmE & LTHY, SMeECHRBEAZ MOS0
7z.

ERABIZ, HARERTOREBE T QU LEE2BRHRLZL0ZHWE) L (4520 FICHVE) 02
WY o) RiEZERBEL, a2l 2L35) TRERLZ2. KOIEIEAR0l g #EEHETlE L. £
OO REIHEIZOWTIE, HASERHICHE U ke L.

& BREBARUSBMERMFICONT

b SUERE H ot T R s
pHilll 2 L7V 3 Uk pHEN 38
JEL pHilll & )T pHET 38
Bl ARG (+)-EFEF b 7 A KE ARIPEE (AR 29
S 4= IF Tl 2 32
] & (HPLC) HE7 9t 71 VEEl25mg HPLC, HZM#:b% 34
R v B HIS7 77" V§E50mg R, SRR 14

(2) AFrTya—J

PR264 9 H 9 HICHEMFHS Z Mt L, SasE BRI ESE 23 L CREHEZ AT L, YT~ o B R
WIRZ10A24H & L7z, Mi5NEZ LD T LD TR 3) OFEICXVEHMEL, ZOFHlik RIS U CRRFAL, o&E
RN O HRBPRESE T E/ L2 £72, FR274E3 AI8HICHE S ML, SMeEic LCiRE2HEPIL, o
fRE A2 T 72,

B, FERHGHIICBT, WRERES 2 — 7 — (RIS EIERT) OB %% 2 /L5 & U<, pHatow@Y) %%
P RO INEC T 3 b 08 Chfie L7z,
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72720, pHIEIZDWTIE, % OSMBEDOHEEATTIIpHIEIS T ITEVETH - 22 &b, WiGHEDS [°F
W +010UN] o6, Z2AaT7olIClb6d [#a] CHETHZ L E L.
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(4) AV =7 Y FO/HE

2t S B, [AGR] 2314, [BEbLw] 234 Tho7. 72, 20) b3 HlRzEB L L5, 2
it M ] ZHESNBMRTH o7 (KMI0~122H)

N—F —TMEZAT o 72720 HRICBRESNZE B OAMEETHIRTE Do 722 EPFENEER ONLH
BID3d o 72, WA ORRE I BT RO B THiL 2ROV F O N B Do 22 MEEDNH 572D T, N—
F =T Z AT ) BRI FREE SRR T 2 LENH L EE X LN, 2Oy, BB OFATZEE & UF i & 5
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Isoliquiritigenin is a potent inhibitor of NLRP3 inflammasome activation and
diet-induced adipose tissue inflammation

Honda H., Nagai Y., Matsunaga T., Okamoto N., Watanabe Y., Tsuneyama K.,
Hayashi H., Fujii 1., Ikutani M., Hirai Y., Muraguchi A., and Takatsu K.
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Immunol. Letters., 163:22-31, 2015.

Differential Requirements of MyD88 And TRIF Pathways in TLR4-mediated
Immune Responses in Murine B Cells.

Yanagibashi T., Nagai Y., Watanabe Y., Ikutani M., Hirai Y., and Takatsu K.
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