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Screening for natural compounds with protective potency to cell death induced by

ribose in pancreatic f cells
Takayuki MATSUNAGA, Masaru OGASAWARA, Kiyoshi TAKATSU
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Summary

Natural compounds with the protective potency to cell death induced by ribose were screened using the
cell culture derived from the pancreatic f cells. We found that forskolin protected the culture cells from
the cell death induced with ribose. Forskolin is well known as an activator of adenylate cyclase, the
producing enzyme of intracellular cAMP. Such a protective effect was also observed in the presence of
isobutylxanthine, an inhibitor of cAMP degradating enzyme, and chlorophenylthio-cAMP, an analog of
¢cAMP with membrane permeability. Forskolin and other two compounds recovered the reduced secre-
tion of insulin from the pancreatic § cells induced by ribose.

These results suggest that forskolin has the protective potency to f cell death induced by ribose due to

the elevation of intracellular cAMP.
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Table 1 Cytotoxicity of fructose or ribose to cultured pancre-
atic B cells
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Table2 Protective effect of aminoguanidine on the cell death
induced by ribose
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Table3 Protective effect of forskolin on the cell death
induced by ribose
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Screening of natural compounds for the restorative activity against immunosup-
pression by tumor cells.
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Summary

Immunosuppresive factors such as TGEF- § or PGE2 are shown to reduce the activity of antitumor
immunity at tumor site. These observations suggest that blockade of the effects of inmunosuppressive
factors is one of promising ways to restore the decreased responses of antitumor immunity. In the
present study, screening of natural products for recovering the TGF-f or PGE2-induced suppression of
the cytolytic activity of mouse splenocyte in the presence of poly (I1:C) was performed. Among around
800 compounds tested, betulin, a plant constituent, restored the reduced cytolysis of splenocytes caused
by TGF-f. The restorative effect of betulin was also observed on the PGE2induced suppression. When
other Toll-like receptor ligands except poly (I:C) as an immunostimulator were used, the effect of
betulin was reproduced. Betulin alone did not enhance the cytolytic activity of splenocyte.

Betulin was suggested to be a promising agent for recovering the reduced activity of antitumor immu-
nity by TGF- f or PGE2
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Fig. 2. Restorative effects of betulin on TGF- - or PGE2-induced suppression of splenic cytolysis.
Splenocytes were treated with betulin in the presence of TGF-£ (A) or PGE2 (B) and poly(1:C) for 20 h, then examined their cytolytic

activity against mouse YAC-1 cells.

Fig. 3. Differential effects of betulin on TGF-B-induced suppression of splenic cytolysisin the presence of various TL R agonists.
Splenocytes were treated with betulin in the presence of TGF- f and various TLR agonists for 20 h, then examined their cytolytic

activity against mouse YAC-1 cells.
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Fig. 4 Restorative effects of betulin on TGF- § - or PGE2-in-
duced suppression of perforin mMRNA expression.
Splenocytes were treated with betulin in the presence of TGF-
B (A) or PGE2 (B) and poly(l:C) for 20 h, then examined the
expression of perforin mMRNA with real-time PCR.
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Analyses of the mechanism of suppressive effect of Glycyrrhiza uralensis
— Glycyrrhizin and isoliquiritigenin suppress the LPS sensor Toll-like
receptor 4/MD-2 complex signaling in a different manner —

Hiroe HONDA, Yoshinori NAGAI', Kiyoshi TAKATSU

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

4 L LLET, H¥ (Glycyrrhiza uralensis (G.uralensis)) OREN LGRS THB 7 F VY F >~ (GL)
BXofvy s 14 )F45=r (ILG) 122WT, Lipid ADEETIZBWT, B5EHFTHASNF-kB D
EEALOWF ZE U~ A7 o107 7 — VIR RAW2647 D S O RS 1 v A 4 > TH B TNF-a K
CIL6OEAZIFT L2 EZ2HELTWaE . AIFJETIL, GL & ILGOLPS TLRA/MD-2 B EFEE 25
RDEBIIOWTHRE 21T o 72, BUIRIEWZ 12, CLIZLPS-TLRA/MD 2 A HROF K % HE L, TLRAD
TRMIEERE L 72 ILGIE LPS @ TLRA/MD2 ~D#ES I3 E %2 5 2 % vHY, LPSIZ X 2 TLRAD &
BILZHELZ. SRHDOEREND,GL £ ILGATLRA/MD 2 &K% L 7 & — LV THIET S 2 &
TLPSIC X % ¥ 7 F VREEOWEHEL R4 v A4 oA %26 L, GL & ILGIE TLRA/MD-23 7 Vo
BB ATy TTRHBEZRLTVWAIERP S E o,

Summary

We previously reported that glycyrrhizin (GL) and isoliquiritigenin (ILG) , the major components of
Glycyrrhiza uralensis, suppressed lipid A-induced TNF-¢ and IL-6 production in RAW264. 7 through
inhibition of NF-xB activation. In this study, we explored the effect of these components for the forma-
tion of the LPS-TLR4/MD-2 complexes. Interestingly, GL attenuated the formation of the LPS-TLR4/
MD-2 complexes, resulting in inhibition of homodimerization of TLR4. Although ILG did not affect LPS
binding to TLR4/MD-2, it could inhibit LPS-induced TLR4 homodimerization. These results imply that
GL and ILG modulate the TLR4/MD-2 complex at the receptor level, leading to suppress LPS-induced
activation of signaling cascades and cytokine production, but their effects are exerted at different steps
of TLR4/MD-2 signaling.

F—D—RBER®E,TLR, RRW, AoV, 7UFV)F v, AV ys 4 yFr=y

Key words . Innate immunity ; TLR; Natural product ; Glycyrrhiza uralensis ;
Glyeyrrhizin ; Isoliquiritigenin
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Figure. 1 The chemical structure of glycyrrhizin (GL) and
isoliquiritigenin (ILG).
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Figure2. GL but not ILG suppresses L PS-induced down-regu-
lation of the TL R4/M D-2 complex.

Ba/F3 cells expressing murine TLR4/MD-2 and CD14 were
treated with vehicle alone, GL (1 mM), or ILG (30 4 M) for 30
min. Then, the cells were stimulated with medium aone or LPS
(25 ng/ml) for 15 min. The cultured cells were harvested and
stained with anti-mouse TLR4/MD-2 mAb (clone MTS510) or
isotype control antibody (gray lines). FACS analyses were con-
ducted as described in the Materials and Methods. Data are rep-
resentative of three independent experiments.
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Figure 3. GL but not IL G suppressesthe binding of LPSto the
TLR4/MD-2 complex.

Ba/F3 cells expressing murine TLR4/MD-2 and CD14 were
treated with vehicle alone, GL, or ILG for 30 min. Then, the
cells were stimulated with medium alone or biotinylated LPS
(0.2 w g/ml) for 30 min. The cultured cells were then subjected
to immunoprecipitation with an anti-mouse TLR4/MD-2 mAb
(clone Sal15-21) as described inthe Materials and M ethods. Bind-
ing of biotinylated LPS to the TLR4/MD-2 complex was de-
tected with streptavidin-alkaline phosphatase. TLR4 protein was
detected with anti-TLR4 polyclonal Ab. Data are representative
of three independent experiments.
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Figure4. GL and ILG block L PS-induced homodimerization
of TLRA4.

Ba/F3 cells expressing TLR4-Flag, TLR4-GFP, MD-2 and
CD14 were treated with vehicle alone, GL, or ILG for 30 min.
The cells were then stimulated with medium alone or LPS (1 i
g/ml) for 60 min. The cultured cells were then subjected to im-
munopreci pitation with anti-GFP, immunoblotting with anti-
FLAG or anti-GFP as described in the Materials and Methods.
Data are representative of three independent experiments.
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Evaluation of the restorative effect of betulin-related compounds
on TGF- f -induced immunosuppression

Shino YAMASAKI-YASHIKI, Masaru OGASAWARA,
Tomomi YAMAGUCHI-MIYAMOTO, Takayuki MATSUNAGA

3 AL 5098 JEE D 728012 transforming growth factor (TGF) - f % prostaglandin E2 (PGE2) 7%
EOGENRINT 2N 5. 20 OREIHIET 32 A ML % #2455 % T AIBL R natural killer (NK)
MR OREZ RIS X85 . 2 ld, <7 AMEMROMBEEEE 23RS L L2RRILEID A7) —=
T RITV, BB HRONRY ) YATGE- f R PGE2IZ X A ENH 2 RRT A2 L2 R Lz KA
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FHMi % 47V, TGF- B L A MR OMBRAER OIS 5 LB E 2 BT Lz, 2ORKR, Xy ro
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Summary

Immunosuppressive factors such as transforming growth factor (TGF) - f and prostaglandin E2
(PGE2)are released frequently by cancer cells. These factors can inhibit the function of tumor-reactive
effector T cells and natural killer (NK) cells. To obtain compounds which could restore the TGF- § -
and PGE2induced immunosuppression, around 800 natural compounds were screened using the assay
system for cytolytic activity of splenic NK cell. Betulin, a natural triterpene compound extracted from
the bark of birch, was found that had the restorative effect on both TGF- f - and PGE2induced immu-
nosuppression. To analyze the chemical groups responsible for evoking the restorative effect on TGF-
f -induced immunosuppression, 17 betulin-related compounds were investigated for the cytolytic activ-
ity and analyzed based on the structure-activity relationship. As the result, it was suggested that the
hydroxyl group at C-28 has a critical role for the restorative effect of betulin.

F—O—R:FF 25 VF5—Hl2, TGE- § ,PGE2, XV 1) ¥, X1 VEFEER
Key words : Natural killer cell, TGE- §, PGE2, Betulin, Betulin-related compound
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Fig. 1 Thechemical structure of betulin

(FBS) ,100U/mldOX=>1) »,0lng/mldOA LT =
4V BLESS uMD2-ANVH T hry ) —VEED
RPMI1640 553 ,37C, 5% CO, T THAL, MFEL 72,

3. HRREEEEOTME

WL AT 2 1.0 X 107 cells/mUICEHE L, Xy U HiHwn
EARY ) CEEALEWE 1.25 - 5uM & B LI ITRML
T30mMREE L%, poly 1:C) BLUTGEF- %%
ZI10 pg/mlB L 05 ng/ml b X HiCmmL 7. 2

Fig. 2 The chemical structures of representive betulin-related
compounds



Fig. 3 Thechemical structuresof betulin-related compounds
All compounds were purchased from Namiki shoji. Structure-activity relationship of lupane-triterpene was evaluated by the splenic

NK assay.
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Fig. 4 Effect of representative betulin-related compounds on TGF- -induced suppression of cytolytic activity.
Splenocyte were treated with betulin or betulin-related compounds in the presence of poly(l:C) for 20 h. The cytolytic activity was
examined by co-culture with mouse YAC-1 cellsfor 4 h. Error bars indicate the SD from the mean (n = 3).



Fig. 5 Effect of betulin-related compounds on TGF-f-induced suppression of cytolytic activity.
Splenocyte were treated with betulin or its related compounds in the presense of poly(1:C) for 20 h. The cytolytic activity was
examined by co-culture with mouse YAC-1 cellsfor 4 h. Error barsindicate the SD from the mean (n = 3). The numbers of compounds

areindicated in Fig. 3.

BIHA HIEL, XY v MO EEY ORI v
B AW DV CIEED MERET 2475 72, X ) U
PWALEwE UTRER AR Y VBB X VI —iT,
WSV ERZE L L LTC2NFNENAIVEF VRS
FOXFNVEDLEMTH L. XYY VEEB XU F —
WVIZBWTTGE- B X 5 REBWHIOMBIERSED b
ol EIXRBFHTREETHY, XYY 2028
DRI GIEIHIRRICEECH D I EVHL L B o
Foo Fo, MRKERES R BAEW 3 LRV Y Y EDOBIC
BB EAEENRON o/l b d, BRELRLE
BEod 3MdhoHvI3 28 o BEREIHBRIENICIZESR
THDHIEPRBEINT. 352,28 0D FE T & KB

HEOMCBFERTEEALLEW6ICB T, HERE
APRD LN ol & L0, 28M DO KEEF D A ED
AT, RS L SMOKBEELOHBLES L TWS
ZENHERINT.

AR ZFIEEHRS T A HEES KL, Beto
BWEEWTH D I Eh oY, BHEM Y — XL LTHERIC
BT WD . ABFZETId in vitro DEERICB W TIEHE
BE 5 uM CTHMMEZ R LT E DY, 5, in vivo DER R
CBOWTOADEEHET LI EAREL LD, F0720
(IE, RIS 5 MBRE OB RALETH B L&
ZAbNA. FD1OOKEE LT, XY yOKEEON
ERETFSENL . XYY VIEKICHD THBENETH S



P, 3WHLVIIBMOKERELT I L X F LT
HZETHRBEENPW LT LY, 25T, TOZAT VIES
RN L X795 — Bl DWW I N THERY Y &
B I END, BB T HMBIER IR &
EZIOND., —J, Ny rBIUONY Y YEEIZPHIVE
HAEAETLHI, XV rHL0IERYY VR — F{LE
We L72FEROEIC & ) PTHIVIEH OB A S L
THY, X YEED 3MOMFBHIZ L) SWHHIVE
WAEET HIEEHMORIECED L oErd 510 .
TGF- I & B RFBHFIERICB TS, FEHOREBICE
o8 DRI A MEFE L 22085, 3 Ml o kA B AT £
D EEEOFEREBONDWREELH L. 55K, b
OMFAZIMZ 5 Z LT, LVARMEOFE Y VFEAK
OREEEfRL T L.

#O
Atged, RN IOEE 22 S & (5 A SR
FERRF O P SERSE € § AU | mhEt B B LIRS

e i) O—RELTEBEINL.

X

1) Alleva DG,Walker TM,Elgert KD,Induction of mac-
rophage suppressor activity by fibrosarcoma-derived
transforming growth factor- f1 : contrasting effects
on resting and activated macrophages. J. Leukoc.
Biol,, 57(6),919-928 (1995)

2) Uotila P. The role of cyclic AMP and oxygen inter-
mediates in the inhibition of cellular immunity in
cancer. Cancer Immunol Immunother, 43, 1-9 (1996)

3) Dardalhon V, Awasthi A, Kwon H, Galileos G, Gao
W, Sobel RA, Mitsdoerffer M, Strom TB, Elyaman
W, Ho IC, Khoury S, Oukka M, Kuchroo VK, IL-4
inhibits TGEF- -induced Foxp3* T cells and,together
with TGE- 8 ,generates IL-9*IL-10 "Foxp3 effector T
cells. Nat. Immunol., 9(12), 1347-1355 (2008)

4) Ogasawara M, Yamasaki S, Miyamoto T, Nagai Y,
Matsunaga T, Screening of natural compounds for
the restorative activity against immunosuppression
by tumor cells. & IR ENIEI4EFR, 39, 21-25

(2012)

5) Rzeski W, Stepulak A, Szymanski M, Juszczak M,
Grabarska A, Sifringer M, Kaczor J, Kandefer-
Szerszen M. Betulin elicits anti-cancer effects in tu-

mour primary cultures and cell lines in vitro. Basic

10)

11)

Clin. Pharmacol. Toxicol., 105(6), 425-32 (2009)
Pavlova NI, Savinova OV, Nikolaeva SN, Boreko
EILFlekhter OB, Antiviral activity of betulin,betulinic
and betulonic acids against some enveloped and non-
enveloped viruses. Fitoterapia, 74(5), 489-92 (2003)
Salin O, Alakurtti S, Pohjala L,Siiskonen A, Maass
V, Maass M, Yli-Kauhaluoma J, Vuorela P, Inhibi-
tory effect of the natural product betulin and its
derivatives against the intracellular bacterium
Chlamydia pneumonia. Biochem. Pharmacol., 80(8),
1141-1151 (2010)

Tang JJ, Li JG, Q1 W, Qiu WW, Li PS, Li BL, Song
BL,Inhibition of SREBP by a small molecule, betu-
lin, improves hyperlipidemia and insulin resistance
and reduces atherosclerotic plagues. Cell Metab., 13(1),
4456 (2011)

Rzeski W, Stepulak A, Szymanski M, Juszczak M,
Grabarska A, Sifringer M, Kaczor J, Kandefer-
Szerszen M., Betulin elicits anti-cancer effects in tu-
mour primary cultures and cell lines in vitro. Basic
Clin Pharmacol Toxicol,, 105(6), 425-432 (2009)
Drag-Zalesinska M, Kulbacka ], Saczko J, Wysocka
T, Zabel M, Surowiak P, Drag M., Esters of betulin
and betulinic acid with amino acids have improved
water solubility and are selectively cytotoxic toward
cancer cells. Bioorg. Med. Chem. Lett., 19(16), 4814-
4817 (2009)

Xiong J, Kashiwada Y, Chen CH, Qian K, Morris-
Natschke SL, Lee KH, Takaishi Y, Conjugates of
betulin derivatives with AZT as potent anti-HIV
agents. Bioorg. Med. Chem,, 18(17), 6451-6469 (2010)



¥ OV O DmERIFEERER (2)
DY IOVIOIFADT v FIEFEHICHT HER

s &, Bl —, BHEx, RAkF 2

Comparative Pharmacological Evaluation of Extracts from Various Cultivars of

Paeonia lactiflora (2)
Effects on the Rat Vascular Smooth Muscle

Toru KAWASUJI, Yoichi YOKOTA, Takayuki TAMURA and Takayuki MATSUNAGA

HAMYIEEY v 7 —THIE SN TV A2ED Y ¥ 7Y 7 OO L F 22250V T, T v MOIE B
W A Z EHE Lz, W ODhDRRED 50 % A ¥ — o it ,300ug/mL T, MENE % #F
L7299y MEEKBIIRICBY 272207 ¥ (03uM) 12X IS L CHELREEH 2R L.
=, DOV DPDTF RZIHELIGEERMEH 2R T 0BHR N A= 7a ) yLT7E 7
T IIERSEER A SN L o Tn TR (3 ug/mL) REETEE ATV (30ug/mL) FYUHEIHEK
ERLIZ. ZNHOZ ENDS, WOy 7y 7 B, Ty MESKBIRICBW CIEWEIER %
HITAHIEIRBINT.

Summary

Effects of the root extracts of Paeonia lactiflora cultivated in Toyama prefectural center for medicinal
plant guidance were examined on the vascular smooth muscle to compare among 62 cultivars of this
plant. The 50% methanolic extracts of some cultivars, at 300ug/mL, showed the remarkable relaxation
against phenylephrine (0.3xM) -induced contraction of rat thoracic aorta with endothelium. On the
other hand, some other cultivars showed the remarkable enhancement of contraction. Paeoniflorin and
albiflorin did not show the relaxation. Gallic acid (3 zg/mL) and methyl gallate (30xg/mL) showed
the enhancement of contraction. These results suggest that extracts of some cultivars of Paeonia lactiflora
have vasorelaxant effects in the rat thoracic aorta.

F—O—F: vy rv s, whE, WEKEINR, FER, Sk

Key words : Paeonia lactiflora, Cultivar, Thoracic aorta, Smooth muscle, Relaxation
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Fig.1 Typical recording of extract-induced relaxation and enhancement of contraction in the isolated rat thoracic aorta with

endothelium

Drugs, at 300ug/mL, were added to the bath 30 min after the application of phenylephrine (Phe; 0.3uM ). Drug (A) and (B) are the
50 % methanolic extracts prepared from Taki-no-yosooi (A) and Haresugata (B) of Paeonia lactiflora, respectively. Acetylcholine (ACh
; 1 u M) and papaverine (Pap ; 100 4 M) were added 60 min and 80 min after drug application, respectively.



Fig.2-1 Effectsof extractsof Paeonia lactiflora on theisolated rat thoracic aorta
(O: Control, A : drug application at 300 # g/mL. Phenylephrine (0.3 M) was added 30 min before drug application. Acetylcholine
(1 M) and papaverine (100 u M) were added 60 min and 80 min after drug application, respectively. Relaxation was expressed as a
percentage of the maximal relaxation induced by papaverine. Each point is presented asamean £ S.E. of 3-4 experiments.



Fig.2-2 Effects of extracts of Paeonia lactiflora on theisolated rat thoracic aorta



Fig.2-3 Effects of extracts of Paeonia lactiflora on theisolated rat thoracic aorta



Fig.2-4 Effects of extracts of Paeonia lactiflora on theisolated rat thoracic aorta

Fig.3 Effectsof extracts prepared from a Chinese product and a domestic product of Paeonia lactiflora on theisolated rat thoracic
aorta
(O Control, A : drug application at 300ug/mL, € : 100ug/mL. Phenylephrine (0.34M) was added 30 min before drug application.
Acetylcholine (1 M) and papaverine (100 zM) were added 60 min and 80 min after drug application, respectively. Relaxation was
expressed as a percentage of the maximal relaxation induced by papaverine. Each point is presented asamean * S.E. of 3-4 experi-
ments.
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Fig.4 Relaxant potency of extracts of Paeonia lactiflorain theisolated rat thoracic aorta
Drugs, at 300ug/mL, were added 30 min after the application of phenylephrine (0.3uM). Relaxation (% ; at 10 min) was expressed
as a percentage of the maximal relaxation induced by papaverine (1004 M). Each point is presented asamean * S.E. of 3-4 experi-
ments.
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Fig.5 Effectsof paeoniflorin, albiflorin, pentagalloylglucose, gallic acid and methyl gallate on the isolated rat thoracic aorta
(O: Control, /A : 0.33% DMSO, @ : drug application at 3ug/mL, € : 10ug/mL, & : 30u4g/mL. Drugs were added 30 min after the
application of phenylephrine (0.3uM). Acetylcholine (1u M) and papaverine (100u M) were added 60 min and 80 min after drug
application, respectively. Relaxation was expressed as a percentage of the maximal relaxation induced by papaverine. Pentagalloylglucese
was dissolved in DM SO. Each point is presented asamean = S.E. of 3-4 experiments.
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Comparative Pharmacological Evaluation of Extracts from Various Cultivars of

Paeonia lactiflora (3)
Effects on the Twitch Response to Electrical Stimulation
in the Isolated Mouse Vas Deferens

Toru KAWASUJI, Yoichi YOKOTA, Takayuki TAMURA and Takayuki MATSUNAGA

HIEYHEEL v 7 — THE SN TV E2HD Y v 7 ¥ 7 OO TF 22o0T, 7 AEEOBELM
B (1msec,01Hz) IS5 2 EHEHEI L. T ha PR Yy, 7023y GEBRWMe. -7 FLF
VS HEREWRE) ROV 2 uxvF T Yy (BIWA-T T Yy BAEEE) &, v RS
D twitch HERE 23 S BIRI L7z, 3% 7 ¥ 7 2% i, 300pg/mL T twitch NG % 3% L, #H 60555
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Summary

Effects of the root extracts of Paeonia lactiflora cultivated in Toyama prefectural center for medicinal
plant guidance were examined on the twitch response to electrical stimulation (1msec,0.1Hz) in the
isolated mouse vas deferens to compare among 62 cultivars of this plant. Tetrodotoxin,clonidine (a
selective « »adrenoceptor agonist)and cyclopentyladenosine (a selective A-adenosine receptor agonist)
potently inhibited the twitch response of mouse vas deferens. The 50% methanolic extracts of peony
root,at 300 g/mL, inhibited the twitch response and the percent twitch-inhibition was 52 ~ 97% at 60
min after drug application. Paeoniflorin did not show the twitch-inhibitory effect. Gallic acid (3ug/mL)
pentagalloylglucose (10ug/mL) methyl gallate (30ug/mL) and catechin (100xg/mL) showed the
twitch-inhibitory effect. These results suggest that extracts of peony root have inhibitory effects on the
neurogenic contraction in the mouse vas deferens.

F—D—R: sy, o, BE, B
Key words : Paeonia lactiflora, Cultivar, Vas deferens, Electrical stimulation
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Fig.1 Effects of tetrodotoxin (A), clonidine (B) and cyclopentyladenosine (C) on the twitch response in the isolated mouse vas

deferens

A: Control (O), tetrodotoxin at 0.014M (&), 0.03uM (@) and0.1xM (H).
B: Control (), clonidine at 0.0014M (&), 0.003uM () and 0.01xM (H).
C: Control (), cyclopentyladenosine at 0.01uM (&), 0.03uM ( €)and0.1xM (H).

Each point is presented asamean = S.E. of 3-5 experiments.
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Fig.2 Typical recording of extract-induced twitch-inhibition in theisolated mouse vas deferens
Drug isthe 50 % metanoalic extract prepared from Paeonia lactiflora. The extract of Bridal Icing, at 300ug/mL, was added to the bath
at the point indicated. Electrical stimulation (1 msec, 0.1Hz) was stopped 60 min after drug application.



Fig.3-1 Effectsof extracts of Paeonia lactiflora on the twitch responsein the isolated mouse vas deferens
(O Control, A : drug application at 300 g/mL. Each point is presented asamean + S.E. of 3-5 experiments.



Fig.3-2 Effectsof extracts of Paeonia lactiflora on the twitch responsein the isolated mouse vas deferens



Fig.3-3 Effectsof extracts of Paeonia lactiflora on the twitch responsein the isolated mouse vas deferens



Fig.3-4 Effectsof extracts of Paeonia lactiflora on the twitch responsein the isolated mouse vas deferens



Fig.4 Twitch-inhibitory potency of extracts of Paeonia lactiflorain the isolated mouse vas deferens
Shadowed cloumn and open column indicate twitch-inhibition (%6) at 1 min and 60 min after the application of drug (300.g/mL),
respectively. Each column is presented asamean = S.E. of 3-5 experiments.



Fig.5 Effectsof paeoniflorin, gallic acid, methyl gallate, pentagalloylglucose and catechin on the twitch responsein theisolated

mouse vas deferens

(O: Control, A: drug application. Pentagalloylglucose and catechin were dissolved in DM SO. Each point is presented as amean +

S.E. of 3-5 experiments.
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Comparative study on the determination of constituents in the root of various culti-

vars of Paeonia lactiflora Pallas (1)

Yoichi YOKOTA, Hitoshi TAKAHASHI, Sachiko TERASAKI, Takayuki TAMURA and Takayuki MATSUNAGA

B

BINREEAMYIEEY vy —THRE SN TV AL LY v 7Y 7 WHE (Paeonia lactiflora Pallas) O
DREFEMEAT ) 720, FERS10H (RETE, TFI_F=yuy v, #5%y , BETEATF IV,
FrEzuy sy, Rk vua)y, Ry FTAA NI IVA—R, BFEREE, XA _Foga) y, R
F =) OREERBFEICOVT, 74 T4 F— F7 L A4 B8 SBEEiky ow b5 7 (UPLC
/" PDA) #HWTHF L7z . ACQUITY UPLCHSS C18 71 5 A R TF01%Y) YEEE T = bU VDTS
Vv MELEZHVWA I LT, INLOME ENERERH O Ve F I3 UNTOEE L7 . REE
JAWTY O IEH 60 R AN 2 O ¥ 7 Y 7BICEINL OEGDEREIT-728 25,60 M
HPOESEREIGES D ER LN, S HICERE RO E SN AR 108 L vy
fEERRL7:.

Summary

To evaluate the roots of various cultivars (Paeonia lactiflora Pallas) cultivated in Toyama prefectural
center for medicinal plant guidance, rapid determination method of ten major constituents, gallic acid,
oxypaeoniflorin, catechin, methylgallate, albiflorin, paeoniflorin, pentagalloylglucose, benzoic acid,
benzoylpaeoniflorin and paeonol was investigated by using ultra-performance liquid chromatograph ./
photo-diode-array detector (UPLC ~PDA) . These substances and quercetin (internal standard) were
separated within 3 minutes by using ACQUITY UPLC HSS C18 column with a gradient elution system
composed of acetonitrile and 0.1% phosphoric acid in water. Ten constituents contained in sixty cultivars
for cut flowers and two medicinal ones were determined by this method. As a result, it was found that
each content in sixty cultivars varied, respectively. Furthermore, the sum total content of ten constitu-
ents in Bonten known as a high quality cultivar, showed the comparatively low value.

F—0U—F: Ty, WL, EZE10 80,
TA MAA = FT LA RIS S EEE s uv o7

Key words : Paeonia lactifiora Pallas, cultivars for cut flowers, ten major constituents,
ultra-performance liquid chromatograph/photo-diode-array detector
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Photo.1 Peony root which wasdug up and washed
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Fig.2 Chromatogram and UV spectrum of standards
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Fig.3-1 Calibration curves (1)

Fig.3-2 Calibration curves (2)



Table1l Contents(%) of constituentsin peony roots cultivated in Toyama prefectural center for medicinal plant guidance, and
commercial peony roots

GA;galic acid, OP:oxypaeoniflorin,CA:catechin,M G:methyl gallate, A L :a biflorin,PA: paeoniflorin,PG:pentagal | oyl glucose, BA :benzoic
acid, BP:benzoylpaeoniflorin,PE:paeonol,AV G:average,SD:standard deviation,RSD:relative standard deviation,MIN:mini-
mum,MAX:maximum

Fig.4 Chromatograms of Bonten cultivated in Toyama prefectural center for medicinal plant guidance, and the commercial
peony root cultivated in Japan
GA:gdllic acid,OP:oxypaeoniflorin,CA:catechin,M G:methylgallate, AL :abiflorin,PA:paeoniflorin, PG:pentagalloylglucose,BA:be-
nzoic acid, 1S:quercetin ,BP:benzoylpaeoniflorin
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External Quality Control for Laboratories of Pharmaceutical Companies in

Toyama Prefecture

Sachiko TERASAKI , Yoichi YOKOTA and Yukio Demachi

FR21EE DD 23EE T TEINRMNICH 2 REAEORBR 205 L L, HHEEENFERIT- 72,
Al H R ORBRIEE W, THREHOSERK s u~v NI 7 —IlK A ER, BB U NS T T 4 —
2 & AR, BEI—MILGE I BN ER SRR OME RB R ORBST, SR TR A RERI
DWTHREZ KD

FZRBEOMERILZ A THEICERLIHMOL7:. FOE, 3 FROBEXLEL, Sk u< by
574 —, BEsOT NS T 4 = RUEMORBRIISNRBEZE O 95% L EAFEEEERN (| Z | <3)
THo72H , 8 RBRENATLE L HE SNz

Summary

We conducted an external quality control for laboratories of pharmaceutical companies in Toyama
Prefecture, from 2009 to 2011. Test samples were liquid or solid preparations intended for oral adminis-
tration, and active substances. Each laboratory participated in the study by submitting results of assay
by high-performance liquid chromatography, identification by thin-layer chromatography, uniformity of
dosage units, dissolution, and melting point.

Each result was converted to a Z-score, and laboratory performance was evaluated by a Z-score. As a
result, in 3 years, more than 95% laboratories satisfied | Z | <3 with assay by high-performance liquid
chromatography, identification by thin-layer chromatography, melting point, but eight labs were judged
to be unsatisfactory.

F—0— R AERBEEE, BEEHENRE, 2227

Key words : External quality control, Proficiency testing, Z-score
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Studies on Cultivation of Alisma orientale Juzepczuk

—Effects of chemical fertilizer on division, weight and constituents of rhizome—

Takayuki TAMURA, Masato UCHI, Morikazu MURAKAMI
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Summary

As the cause that cultivation of Alisma orientale did not take root in Japan, it is thought that spherical
crude drug “ Alisma Rhizome” considered to be high quality was not provided. Therefore, for the
purpose of establishing the new cultivation method and producing the crude drug showing high quality
and high yield in this prefecture, influence of fertilizer was examined. Plants were cultivated excluding
phosphoric acid and potassium in additional fertilizer. As a result, the number of both division of rhizome
and flower stalk tended to decrease, and yield tended to increase. Furthermore, the contents of Alisol A,
B and B monoacetate in Alisma Rhizome were examined. The exception of phosphoric acid and potas-
sium hardly ever effects on these contents.By the comparison with a commercial sample, Alisol A con-
tained in a commercial sample was not detected in the examined samples, but Alisol B and B monoacetate
in the examined samples was contained more. It was thought that these results were useful in establish-
ing the cultivation method.
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@OHPLC OG54t LT, R1IDEHETHMEIT 7. T2, HOPUDMEL T NT 37 7 = VERIBE O
BB (T2 NT I 7o SEEER1-100ug/ml) #IK 2 WKLz,

GOHPLCIZ Ll LA — 7L BARIELZ H VT, KLV EEREEH L.

. Y — 7 ik X ARG = x 100
TENT 37w OB R SR 72— 2 T




B1.239 b R=NIZEBATFYVARDAYT T8
OETFHFmMZAETS

QEEH IS EIS

O LSBT ICIh o TR TS LS

@ LA ST TR T IIIC A EELS

# 1.HPLC 5r¥idett:

M2 BAVOEGEERT (B 3 245 nm)
_ 4.6x150 mm, L-column
VRN - - »
(b2 B R SE )
H 7 AME | 40T
BEEES | 01% HsPO1/MeOH (75 25)
EA R 10ul
FiineES 1.0 ml/min
5 H R ] 3.1 min

B 2. 7¥bF7IJ7 = RREBRRER

4) TOC ZHCcoRIENES
OBMARFESY ) —VTHERLZ S BEHOT N7 I 7 YT (0, 1.6, 15.7, 787, 1574ueg/ml) % FhFh
<A 7Ry T ImLBEW T, BMET 210X 10mDAF ¥ VAR OS7HFEH 200) 12T L. &, TOC

FrcoEHL

CHWKRIZHEE 3M Q « em UL E o8k e FHv72.

DAT Y VARERT Y VARRIIOE, 27 ) —VEREE T LA 7T 2 VAT ARG T 2 R, KEELHE
T LS ORI T60TT 1 BRERL .

QIR L2 AT Vv VAW EAWT, BMK300ul Z A 47 AEAMK (QR-100, 7 N2 F v 7 JiEHR) TR
TL, AT T LAEARKE TOCH (BEREAEFE TOC-L) OEEREE ¥ A 7 A CEBREER ZME T TR
20EBHHEL.

OWEmM (5

s
IR
o

R

R =

I
ESiE

REWE) ERFHmEL AT, XA L) BINER 2RO 72 .

x 100

Ieln | BT

MIKFHRE=T L b7 I/ 72 VIBREX T N7 37 7 2 HORFEOEE (0.635)
(TEFTI 72 v FOREQOHEGEZ, T3 72 YCGHNOREENDREDERIL(12%8) & 45 #1512
THRETLIEIZL - TRD)

* 2.TOCE #hi&kht

ST EE AR BERAL )T A AR R ETTOC - L
WE ) TC (&xji3#k)




2) AT THFICLABENY F— 3 YER  (HPLC )

T) BAEMER AL W PE N F— 3 Y oFER (HPLCH)

OB EER A (FL-LABO) KR UHIEENE (FS-GS5) ZHWT, TiEO T b7 I/ 7 = JEELS &k L7
%, HELXEKCFRISFL, BREESE2.

(VB g Ak AL )7) (BRI L)

WhH 7R NTI )T 150 g WhHE 7R bT3I )7y 500 g
FLBE (200Mesh) 120 g FLBE (200Mesh) 400 g
EREELO— X 30¢g Mmoo o—2A 100 g
vRoEyroehe b o-A 8%k L TAMIE 90g) vhoEy s ebo-Aa GULEID 30g
aal 300 g H K 150 ml

aF 1,000 g

@3, 4 OREWMOEFIIIBNT, (1) 7EAKOFIRT, BEAKERAZFELTY DRV TRATTL, HT
ABDH T v TR @MLJﬂmc\ﬁmﬁﬂtLt.m@Emﬂ&®%%U/—w%$ ECRES VIR Ok T
ROT7 V57— —H{RICOWTIE, RIS TRCESEMW o7z, F 72, HEIE SR L HIRER O HERUE IO
WTiE, 10 X 10 cmic <D&W\txvn/vxt“%muv(ﬁgﬂzb%fiot.

F 3. MEEENBOR XY G & HE F 4. HEENBOREIYER L EHE
% W TG (c) Y A i (cn)
FEPAR PR 3504000 G 3%¢ 100 AR P AR S5 400 i ¢ 100
TEA T 4 A 00 T 3% 100 R 113
HRU S — L2 132 7VF— =M 400

10X 10emiZ < D72 AT v U A2 HEREREIICH TT. 100 a0 EEZ KX HL - 72

@ HPLC THM#, BoN-Y— 7L T T I 7 = VEEBREOBRES (K 7) oFBEHSR (v = 42835%
+42892) , RO* (1) 7 CRDANEOFHE»SKREES XA VER L.

Y- B X ARAEE) - 42892
g= ! 7@@@&835 ) 2892 s oEE (86.5%)

1) BB 2FELEDHE

50, 100, 400ug/ml DT "N T I ) T2y I ¥ ) — VAT EA 70Xy NG 1 mlBWED ,10 X 10em® X 5
YUAR ONTHEIEER 300) WHMETOHTH, 2y Ny F—b (BE7m) CTH QAT HREERY 2 IFHEAT-
Tfh. AT vV AMRAEMRE 1000V 7 ARBEORFECIHL L, BATHIAELL . MEOHKZEIIMERT (LX-204, #77 A
Fh) #HWTEH -7,

EZR
1) RTTERICEK BRIMNEIYNEER
7) HPLC TOBIPEDFEM - MIEE
FEFRTITAY L BIIZH2N, FBEDHZD 1 T OEEEIT- 7205, WP E S PIERE—KWICZLE STy
B570%LEEROTWE IR, SHHWEAY 7HIRHIIEERIEY Ch 72 E2 NS (F5,6) . £/,
B LY A A KT@W%%%ﬁot# ERIELERTOY 7)) YV TEOEIIS L, TR INTI ) 7=
VIREE AT TRHRICME L2 — 7R EOMICEF 2 ERESEDO N TS I EhL (K3, 4) , S HOBRIEN
BICHER R L EZZONE, LELEYES, 2y Y R—=UbEE LBELZRIIT A5, PEOBRES A/~
TV LT BEVRBECH - 72720, BRETZHERLT R EDTLRE L VL wEBbh.



5.7 MNP I) 7o EIERERE (A

e it ABUER | ABRETE A | R
1 19,702 3.06 60.289 | 70.2%
10 153,316 275 | 421620 | 89.7%
50 713372 276 | 1968907 | 904%
100 1,157,022 304 | 3517347 | 815%
oy 829%

3. 7EF7IJT7yENERER(AD

F6.T7LI7I T EINERKE (BI)

=353 T ARERR | ARETTAE | MR
1 36.714 2.34 85910 | 100.1%
10 143.025 267 381878 | 812%
50 696.102 257 | 1788982 | 821%
100 1.441.921 291 | 4195991 | 97.2%
¥ 90.2%

AL, BILOF 86.5%

R4, 77377y BEIEBRER B

£4) TOC FHTomIlRDFER

T RNT IV T yOFEREBEE LTHEMAEZY ) —LEFWTERYIT- 7258, £ 55 REBHOEEMEITRT
THY, BRI LERZFODON o (K5,6) . 7RV I/ 72 VEARETVI—VELIZHETRTOV
e, HRBEHELTRELLERNCTOMEIL R, 74, TOCHMITLAHELRDON -T2,

F7o, WEEE QKBRS (7 b7 72 2157 - 16.7ug/ml) T, BUEEA100% % M2 CTnwiz (7, 8).
COHME LT, KBEEETCIIRERL LTCMELRZD, MR OMER, BB EEoBRT, 253 8—2aro
WBEZILEHEEINDS . TOCR TC (&h%) MEL, BaxHETE 2L THMGOFMAETE 500 HKOF)

HTHLA, ZOMH, WHEZEBITHRBLTLE) 20, 208 35—V a Y ORBLZTRTWI L MRS,

RT7.7C 77 EIERER ORBR)

77%;/7;,;%};/ REHGE | REENE EENE:
(ug/mD) (ug) (ug) (%)

1.57 1 39 392%

15.7 10 125 125%

787 50 50.4 101%

157.4 100 936 94%

RFHARR =T ;T I/ 72 ViEE X 0635
5.7 N7 I T vAIERBRER ORER)



FB. TN IV 7 VEANMERKR (5 ) — Vi)

TbhTI . o Lt e r T

7 e P G e eI E EfIpE

( ug/ml) (ug) (ug) (%)
1.57 1 24 242%
15.7 10 14.6 146%
787 50 529 106%
1574 100 96.4 96%
2) AT THFICLABENY F— 3 YER  (HPLC )

6. 7737 VEERKRER (¥ /) —VIERE)

7)) TREERWAGRE N T - a Y OEER (HPLC #)
SUATTHECIOMELEBOBE 7 T I/ 72 VIBER, WTRE 1 ug/100cill T E T, [BE
T WEIFTONT WD I EARERTE 2 (F 9, 10)
FDH N ENEE o TW72ds, S, S ERET- 2 EEFRMMEETH Y, P OWENRICHCZT7E T 3
7 VIRRICBETRT VI LS, RENES THo7- b LM ENS .

F9. 77 I 7 VEINERER EEE B

I

, FERHE (BB EE¥3RTw5D 400ug/100 ci

R A 2 g0 . G 7 .| OBRETE N
Oe—si| @Fmgs | BRI GRESL5S | O227 17305 vk
AT H HE (ug) 5 ( ug) /100ct
5 AR PR S0 480 T 25,536 253 64,606 051 059 100 059
RU Y — L2 22,807 2.96 67,510 057 0.66 132 0.44
1 P 8 75 000 T 9,906 441 43,684 0.02 0.02 100 0.02
WHTE LTI/ 72 VB, FFNELLZRRO Y — 7 RO AR L 2 FRIER04 B L CARMEROAEH L. ©% 7
RT3 T o TR L2 BRI (v - 42835x + 42892) IRAL, T NT I 72 ViBE@AEH L. X510 (1)
7 CER LK (865%) THREL TROABREEGL A7 THKE® % AT 100 cid 72 ) 1ZIRE L7z,
#10. 7 b7 I 7o VEINERER EEENE
X P - W7 & b BT & b
WA | e | AR R R S s R i |73 /7= v
AT H HE (ug) ( ug) /100cni
T 20,203 419 84,652 0.97 1.13 113 1.00
AR AR RN TR 1 12,336 3.89 47,987 0.12 0.14 100 0.14
SRR PR S 0 T 2 26,937 28 75,425 0.76 0.88 100 0.88
TETmY 16,770 5.37 90,054 1.10 127 400 0.32
IR

R7. 7€ 7307 EREBRTRER



1) BRBEC L 2HFELEDHEE

FI1000V 7 ADOBHOTICHBREO T N7 I ) 72 VIBRABA L AT Y VAME#HEL, HREICL VERE
FEFR L7458, 50 4 g/ 100 clii EEDM THIENDHERATE /. —IRNICBERETOBFRELRE L LT ,4004 /100 ciid
WERTWE D P8, Sl 4 DNE L7240 T Tid, 50ug/100cid i ETHIHENPERTE L. (2) 7TEBLZS
RN BRENS)F— 2 a v OERTHE, BET7X b7 37 72 VIBEN 1 ug/100ciBl T & o Ty, K&
BYRICHERY VI EZHRICEDHERLTWES., S0k, 7R N7 I ) 72 v oFELEEZ BREE LA,
FeADOEBUTEHTTIES0ug/100 il TORIEEICRLEELSND.

8. 7EINTI) I vOBHBEICL AR

&80

SR OWHENY) F— a3 YERTIE, [RENYF— Va3 Y OERFE]l 27—, TR N7 3 7 2 2 b5y
ELTART 7R X A IEREDBAN G4 HPLCE L TOCHEIL X D MET&1T-o 7.

HPLCIZ & 2 IO - WIPEER T, —RMICZLREIEREE 2R TWwE70%% Lo THBH, FEYREL XY
THRICHE L2 — 7R E ORI BRITFREREIFZD LN TWZ e, AT THIE LTHW Iy by B— LR
WA, BEEREYCH -7 EZOND.

T 72, RO - MIER % TOCFITE/ LM RIIBVTY, REBOBEHMEIZRITTH - 712907, KEEHRTIE
AR A100% %2 T2, SROFEBICL Y, TOCFHI L 2HER, RO EHETE 2L THLHEEDFMEITE S 2
ENBRRORNETH LD, AEMORELYEETHEVIWHICOWTHHMBT LI ENTE.

TR WS N F— g YEBRBIIBWTUL, ENY F— 3 VRFICERT A5 B OBE R L, SRSk
OWFTFEER L7z, SRNSEEE L TNV T2 T 3 72V BARFLY ) — VADEBUENB NI b, g
RIS TdH o 728, SHRIIKIEABEDEWIT OV THERBREMGET Lzw.

FRBIZHEECH L, ERNEOHME R A TR ANZWEATICOWT T ¥ — PREEZER L 2. FOREIC
Ik, EHNEY [BRHBTEL] & [REBBTEZ] OFRD 9 SV EEZE5DTED, 1FIFLETOZHEEICH
BVRHMCERLDEEZEZ TS (M9). T2, HFETHH ANZZWERIZOWVWTOER T, [ A7 73X 5 HPLC
TORERNE] 2 [TOCH] LWL TV B ZHENL L, ERTHONLERENY 77— 3V OM#ELT Bt TisH
LTHH 25D EHFHELTVAS.

X 9. 23EHOEYNEOFEE



Eil53

AFEBILPI 23 4 IR R R 1 SR (BT AFBEARNEREESR) o—BE LTEN
L7z, $72, REBREERT L 720EMOIRE R TEEDOT G 2 W7272 3 3 LMK att BE R O EAET
&CT 7 =N NVEIZEHHAL LT ET .

5| FSCRK

1) G.L. Fourman and M.V. Mullen, “Determining Cleaning Validation Acceptance Limits for Pharmaceutical Manu-
facturing Operations,” Pharm. Technol. 17 (4) , 54-60 (1993) .





