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Effect of Shogaol and Gingerol on the Twitch Response to Electrical Stimulation
in the Isolated Mouse Vas Deferens and Involvement of TRPV1 Activation
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Summary

Shogaol and gingerol is a pungent constituent of the processed ginger and ginger, respectively.
Shogaol and gingerol are known as TRPV]1 (transient receptor potential vanilloid 1) activators.
Effects of shogaol and gingerol on the twitch response to electrical stimulation in the isolated
mouse vas deferens were investigated with  capsaicin, a pungent constituent of capsicum,
Shogaol and gingerol showed the remarkable twitch-nhibition at low concentrations (031 p g/
mL). Shogaol, at high concentrations (3-10 x g/mL), showed the twitch-potentiation with initial
twitch-inhibition. Capsaicin, a strong TRPV1 activator, showed the twitch-inhibition at very low
concentrations (0.01 g g/mL). Repeated application showed the reduction of twitch-inhibitory
eifect of shogaol, gingerol and capsaicin. In addition, capsazepine (10, x M), a TRPV1 antagonist
reduced the twitch-inhibitory effect of shogaol and gingerol and capsaicin. These results
. suggest that shogaol and gingerol possess the capsaicindike twitch-inhibitory effect via TRFV1

activation in the mouse vas deferens. Furthermore, shogaol may possess the potentiating effect on
neurogenic response. . )
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Fig.2 Typical recording of shogaol-induced twitch-inhibition and twitch-potentiation in the isolated mouse vas deferens

Shogaol was dissolved in DMSO and was added to the bath at the point indicated. Electrical stimulaiion (1 msec, O.l‘ Hz) was
stopped at the point indicated. The second application of [6)shogacl was done 60 min after the exchange of drgan bath fluid.
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Fig.3 Effect of shogaol on the twitch response in the isolated mouse vas deferens

Shogaol was dissclved in DMSOQ. Error bars indicate the SE from the mean of 3-4 experiments.
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Fig.d Effect of repeated application of shogaol on the twitch response in the isolated monse vas deferens

) : First application of shogaol, 4 : second application of shogaol after removal of shogaol. Shogacl was dissolved in DMSC.
Error bars indicate the SE from the mean of 34 experiments.
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Fig.6 Effect of repeated application of gingerol on the twitch

response in the isolated mouse vas deferens

O : First application of gingercl, 4 : second application of gingercl
after removal of gingerol Gingerol was dissolved in DMSQ. Error bars
indicate the SE from the mean of 34 experiments.
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Fig.7 Effect of capsaicin on the twitch response in the
isolated mouse vas deferens

Capsaicin was dissolved in DMSO. Error bars indicate
the SE from the mean of 34 experiments.
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A: Capsaicin 0.003 ¢ g/mL

B : Capsaicin 0.01 ¢t g/mL

C:Capsaicin 0.03 1 g/mL.
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Effect of Shakuyakukanzoto on the Paclitaxel-induced Potentiation of the Twitch .

Response to Electrical Stimulation in the Isolated Mouse Vas Deferens
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Summary

Shakuyakukanzoto is a traditional Chinese medicine formulation consisting of Paconiac Radix
(peony root) and Glycyrrhizae Radix (licorice}. In the previous report, Shakuyakukanzoto extract
showed the inhibitory effect on the twitch response to electrical stimulation in the isolated mouse
vas deferens. Paclitaxel, an anticancer drug, is known to cause the peripheral neuropathy as a
main side-effect. Shakuyakukanzoto is considered to attenuate this side-effect of paclitaxel. Tn the
present study, effects of paclitaxel, shakuyakukanzoto and the related compounds on the twitch
respense of mouse vas deferens were investigated. Paclitaxel (10-30 ¢ g/mL,10 z M) showed
the remarkable potentiation of the twitch response. Vincristine (30 ¢ M) showed the twitch-
potentiation and oxaliplatine (30 g M) did not show the twitch-potentiation. Shakuyakukanzoto
showed the twitch-nhibitory effect in the presence and absence of paclitaxel m similar manner.
Paeoniflorin, a main constituent of peony root, did not show the twitch-inhibitory effect. These
results suggest that paclitaxel possesses the ability to potentiate the neurogenic contraction in
the mouse vas deferens and shakuyakukanzoto may attenuate the twitch -potentiating effect of
paclitaxel.
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Fig.1 Effect of paclitaxel on the twitch response in the
isolated mouse vas deferens

Paclitaxel was dissolved in DMSO, Error bars indicate
the SE from the mean of 34 experiments.
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Fig.2 Effect of shakuyaknkanzoto on the twitch response
in the isolated miouse vas deferens

Shakuyakukanzoto was dissolved in water. Error bars
indicate the SE from the mean of 34 experiments.

Shakuyakukanzoto
Time (min)

-0 ©

10 20 3 40 50 g0

Control
30 pe/mL
100 ¢ g/mL
300 g e/mL
=20
-20
D -
= 20
Glg =
_ 8 ¢
ji_ 10 min =
A S 60 f
ES~OFF
W}
10p *

inhibition in the isolated mouse vas deferens

Paclitaxel and Shakuyakukanzo-to were
the point indicated. Electrical stinnalation
stopped at the peint indicated.

A:Paclitaxel 104 M

Tima (min)
i 20 30 40 S &

~

20 ~10 0

~100
-0
-0
—40
-20

Tnhihition (%)

EB858o

1

_—

Control

100 gtg/mL

300 g e/ml ~
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response in the presence of paclitaxel
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5 Effect of paclitaxel, vincristine and oxaliplatin on the twitch response in the isolated mouse vas deferens

(O Control, & : drug application. Paclitaxel was dissolved in DMSO. Vincristine sulfate and oxaliplatin Were dissclved in distilled
water. Error bars indicate the SE from the mean of 3-4 experiments.
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Fig.6 Effect of paeoniflorin on the twitch response in the

presence of paclitaxel

Paeoniflorin was dissolved in distilled water and was
added to the bath 80 min after application of paclitaxel (10
4 M). Error bars indicate the SE from the mean of 3

experiments.
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Examination of Appropriate Manufacturing Condition of Mini-tablets

Hidemasa NAGATL Isao MYOKAN, Division of Drug Formulation Toyama
Pharmaceutical Research Association
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Summary

In addition to the difficulties which companies face when trying to make the fabrication of
pediatric medicine a profitable operation, highly advanced technclogy is needed to create drug
products that are quickly adopted by children, meaning that pediatric medicine has not been
developing. In recent years, mini-tablets have been garnering attention as an easily ingestible
dosage form for young children. Interest has been generated in mini-tablets as the next-generation
dosage form for children. It has been reported that mini-tablets can be swallowed by children
at ages where they cannot take regular-sized tablets. At the Tovama Prefectural Institute for
Pharmaceutical Research, the formulation section composed of pharmaceutical companies in
the prefecture investigated content uniformity during tableting and powder characteristics for

tableting with multi-tip punches and dies to look into the optimum manufacturing conditions for

mini-tablets.
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Combined effects of a betulin derivative and anti-PD-1 anﬁbody in an EG7
T lymphoma subcutaneously inoculated mouse model.

VEIMR T R T R R TR R b T
DB NRERA R R AT JE B S < 4 - BIFERAR I EFE

Masaru OGASAWARA, Hiroaki MASUZAKT, Masahiro HAMADA ',
Ryota FUJIMOTO, Mafuyu SAITOH, Takayuki MATSUNAGA, Mikiya OHTO,
Toru KAWASUJT, Noriyuki NAKAJIMA ', Yoshinori NAGAI?, Kiyoshi TAKATSU

' Department of Pharmaceutical Engineering, Faculty of Engineering,
Toyama Prefectural University ~
% Department of Immunobiology and Pharmacological Genetics,
Graduate School of Medicine and Pharmaceutical Science for Research, University of Toyama

£ )

BAFTINITIZ, BI6 AT/ —< O FBIES T AEF VB THEERIIBEESRE T RTR
W VEEA (DIT, FEEA) 2HARLTE. AFIRTH, EGTTY Y NEOR FEBiiw T X
EFNEECTHEER A ONBEDE2HRETA L L LI, HPD1tdE oA RIzOWTHK
L7 BEGTTU »NBOE TEEEFVICBWTHERA 2 EERCEERSETA L, BED
WA R s, —05, CD8 M T HiREBE L v AT, FHEAA OREEDE
FEL L ZoZ kb, FEEA OREESFEICIEEEREMND CDS B T Mol SssR
BEI, FIT, MPDIMALFEEA LOHBADRICOWTHRSFLALZS, FEMEA R
WDl HidEnHEENRE L AEICEEIT L b 0dhof, FOEMAS A LIV THEFL
ToAER, FFEAR AT EGT IR OMMRE RBERICS W TERFICART A L L bic, MEEC
BWILPDLI AFOEREFESICENS L2 L0 ho .  BRAMBRICBIT 5 PDLL 5F0
SEENEINIE, 5 PD-1 AEOHEESEOEBICEN D L EFREINTWE, I 6D Edb,
FEMK A EGT MRIH L CPDLL A FOREFET 5 Z & T, uPD-1 iEoHmEESFE% ¥
BLTWwLEER LN :

Summary

We have developed a betulin derivative (derivative A) which shows remarkable anti- tumor
effects in a tumeor-burden mouse model, In this study, we evaluated anti-tumor effects of
derivative A in a EG7 subcutancously inoculated mouse model and combined effects of derivative
A administration and anti-PD-1 therapy. We found that intratumor injection of derivative A
significantly inhibited EG7 growth in the mouse model. In contrast, its inhibitory effect was
cancelled when used CD8*T cell-depleted mice. These results indicated that tumor-specific CD8*T
cells may be involved in the derivative A’ s effect. Therefore, we evaluated combined effects of
derivative A apd anti-PD-1 and found that derivative A significantly increases anti-tumor effects of
anti-PD-1 antibody. Through examination on the mechanism of action underlying the augmentation

by derivative A administration, we found that derivative A inhibits markedly the fn vitro growth
of EG7 and increases expression of PI>-L1 on EG7 cells iz vifro. Induction of PD-L1 expression on
cell surface is demonstrated to be responsible for augmentation of effectiveness of PD-1 therapy.
These results suggest that derivative A potentiates the anti-tumor activity of anti-PD-1 antibody
by both inhibiting growth of and increasing PD-L1 expression on EG7 cells.

F—T—F v FEEAE B PD-1 4k PD-LL 5F
Key words : betulin derivative : anti-PD-1 antibody ; PD-L1
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Figure 1 Effects of a derivative A on the growth of EG7 T lymphema in mice.

(A) EGT cells were subcutaneously inoculated inte mice on day C. Derivative A was intratumorally administered once daily until day
16 starting 2 days after tumor incculation. Tumor volume was evaluated 2 or 3 times in a week. Data are expressed as mean * SD. of 6
mice. {B) EGT cells were subcutaneously inoculated into naive or CD8T cell-depleted mice on day 0. Derivative A was administered in
+the same way as in (A). Data are expressed as mean = S.D. of 10 mice of sum of two independent experiments. N.S.: not significant.
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g ———— Vehicle Figure 2 Combined effects of derivative A and anti-PD-1 antibody on the
g VA 2N TR 7 somoligs - gowlh of EG7 T lymphoma in mice.
5 2000
£
= Derivative A EG7 cells were subcutaneously inoculated into mice cn day 0. Derivative
+control |gG A was intratumocrally administered once daily until day 16 starting 2 days
1000 Vehicle after tumor inoculation. Anti-PD-1 antibody or control IgG was injected
+ant-PD-1 Ab intravencusly on the indicated days. Tumor velume was evaiuated 2 or 3
Derivative A times in a week, Data are expressed as mean + 3D, of 6 mice,
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Figure 3 Effects of derivative A on expression of PD-1 on OVA-specific CD8* T cells,

EG7 cells were subcutanecusly inoculated into mice on day 0. Derivative A was intratumorally administered once daily until day
16 starting 2 days after tumor inoculation. On dayl7, tumor nodules were resected and digested with collagenase to prepare tumor
infiltrated lymphocytes. The prepared cells were treated with fluorescence-labeled OVA tetramer, anti-CD8a a Ab and anti-PD-1 Ab,
and then, analyzed with flow cytometer. (A) A representative histogram of PD-1 expression. (B) Mean fluorescent intensity of PD-1 '
expression on OVA-tetramer'CD8 ¢ *PD-1" cells from vehicle- or derivative A-treated mice. Data are expressed as mean * 5D, of 7
or 10 mice.
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Figure 4 Effects of derivative A on expression of PD-1 on OVA-
specific CD8" T cells in vifro.

CDB'T cells were prepared from spleen cells of mice and treated
with derivative A In a multiwell plate coated with anti-CD3 ¢ and,
anti-CD28 Abs for 3 days. Then, cells were collected and stained
with fluorescence-labeled anti-PD-1 Ab and analyzed with flow
cytometer. Data are expressed as mean *+ SD. of triplicate wells.
N.S: not significant. g

Figure 5 Effects of derivative A on expression of PD-L1
on EG7 cells in vitro.

EGY cells were treated with derivative A or 5-ffuorouracil
for 24 to 72 h, and then, stained with fluorescence-labeled
anti-PD-L1 Ab and analyzed with flow cytemeter. Data
are expressed as mean *+ SD, of triplicate wells.

Figure 6 Efiects of derivative A on proliferation of EG7
cells in vitro.

EGT cells were treated with derivative A or 5-flucrouracil
for 24 to 72 h. Then, cell were collected and counted with
a hemocytometer. Data are expressed as mean * SD. of
triplicate wells, |
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B (FHRE] Lo -BREREL-ECA, 1HEERPTHR L CHRBRFEMT 2 LUFE LD, B
OEEFERLEZ DN, BEOFHN, AREERTREEFCOVWCREMREERL, SRICTELT, WK
A, RS LA BRSSO NIEETT) D EFEE LWEFEI DNl LB, BER 2RI AELTWAESR
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NEpEs, £EERE ENEE ek
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[Funiculosin variants and their synthetic derivatives are novel agonists for murine and buman TLR4/MD-2
complex |

Nagai Y, Okamoto N, Takatsu K. .
Potential reagents for developing vaccine adjuvants, Innovation Forums Basel Life 2017, 2017, 9.11-13, Basel,
Switzerland,
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9th EUPFT, 20179.20, F—F ~ F
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['Chronic T1.-33-induced inflammation results in pulmonary arterial hypertrophy |
Tkutani M, Tsuneyama K, Nakae S, Takatsu K, Takaki S.
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['The interaction of neutrophils with adipocytes plays a key role in the infiltration of macrophage into the adipose
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Nagai Y, Watanabe Y, Honda H, Takatsu K : Chapter 8 Isoliquiritigenin: A unique licorice component that
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