
 



 





Table 1 Cytotoxicity of fructose or ribose to cultured pancre-
atic  cells

Table2 Protective effect of aminoguanidine on the cell death
induced by ribose

Table3 Protective effect of forskolin on the cell death
induced by ribose

Table4 Protective effect of chlorophenylthio-cAMP and
isobuthylmethylxanthine on the cell death induced by ribose









Fig. 1



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(I:C) for 20 h, then examined their cytolytic

activity against mouse YAC-1 cells.

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

activity against mouse YAC-1 cells.

Fig. 4   Restorative effects of betulin on TGF- - or PGE2-in-
duced suppression of perforin mRNA expression.

Splenocytes were treated with betulin in the presence of TGF-
 (A) or PGE2 (B) and poly(I:C) for 20 h, then examined the

expression of perforin mRNA with real-time PCR.









Figure. 1 The chemical structure of glycyrrhizin (GL) and
isoliquiritigenin (ILG).



Figure 2. GL but not ILG suppresses LPS-induced down-regu-
lation of the TLR4/MD-2 complex.

Ba/F3 cells expressing murine TLR4/MD-2 and CD14 were
treated with vehicle alone, GL (1 mM), or ILG (30 M) for 30
min. Then, the cells were stimulated with medium alone 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.



Figure 3. GL but not ILG suppresses the binding of LPS to 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 g/ml) for 30 min. The cultured cells were then subjected
to immunoprecipitation with an anti-mouse TLR4/MD-2 mAb
(clone Sa15-21) as described in the Materials and Methods. 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.

Figure 4. GL and ILG block LPS-induced homodimerization
of TLR4.

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
g/ml) for 60 min. The cultured cells were then subjected to im-
munoprecipitation with anti-GFP, immunoblotting with anti-
FLAG or anti-GFP as described in the Materials and Methods.
Data are representative of three independent experiments.













Fig. 1  The chemical structure of betulin
Fig. 2  The chemical structures of representive betulin-related

compounds



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

NK assay.



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(I:C) for 20 h. The cytolytic activity was

examined by co-culture with mouse YAC-1 cells for 4 h. Error bars indicate the SD from the mean (n = 3).



Fig. 5  Effect of betulin-related compounds on TGF- -induced suppression of cytolytic activity.
Splenocyte were treated with betulin or its related compounds in the presense of poly(I:C) for 20 h. The cytolytic activity was

examined by co-culture with mouse YAC-1 cells for 4 h. Error bars indicate the SD from the mean (n = 3).  The numbers of compounds
are indicated in Fig. 3.







Fig.1  Typical recording of extract-induced relaxation and enhancement of contraction in the isolated rat thoracic aorta with
endothelium

Drugs, at 300 g/mL, were added to the bath 30 min after the application of phenylephrine (Phe ; 0.3 M ). 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 M ) and papaverine (Pap ; 100 M) were added 60 min and 80 min after drug application, respectively.



Fig.2-1  Effects of extracts of Paeonia lactiflora on the isolated rat thoracic aorta
: Control, : drug application at 300 g/mL. Phenylephrine (0.3 M) was added 30 min before drug application. Acetylcholine

(1 M) and papaverine (100 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 as a mean  S.E. of 3-4 experiments.



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



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



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

Fig.3  Effects of extracts prepared from a Chinese product and a domestic product of Paeonia lactiflora on the isolated rat thoracic
aorta

: Control, : drug application at 300 g/mL, : 100 g/mL. Phenylephrine (0.3 M) was added 30 min before drug application.
Acetylcholine (1 M) and papaverine (100 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 as a mean  S.E. of 3-4 experi-
ments.





Fig.4  Relaxant potency of extracts of Paeonia lactiflora in the isolated rat thoracic aorta
Drugs, at 300 g/mL, were added 30 min after the application of phenylephrine (0.3 M). Relaxation (% ; at 10 min) was expressed

as a percentage of the maximal relaxation induced by papaverine (100 M). Each point is presented as a mean  S.E. of 3-4 experi-
ments.



Fig.5   Effects of paeoniflorin, albiflorin, pentagalloylglucose, gallic acid and methyl gallate on the isolated rat thoracic aorta
: Control, : 0.33% DMSO, : drug application at 3 g/mL, : 10 g/mL, : 30 g/mL. Drugs were added 30 min after the

application of phenylephrine (0.3 M). Acetylcholine (1 M) and papaverine (100 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 DMSO. Each point is presented as a mean  S.E. of 3-4 experiments.









Fig.1  Effects of tetrodotoxin (A), clonidine (B) and cyclopentyladenosine (C) on the twitch response in the isolated mouse vas
deferens

A: Control ( ), tetrodotoxin at 0.01 M ( ), 0.03 M ( ) and 0.1 M ( ).
B: Control ( ), clonidine at 0.001 M ( ), 0.003 M ( ) and 0.01 M ( ).
C: Control ( ), cyclopentyladenosine at 0.01 M ( ), 0.03 M ( ) and 0.1 M ( ).
Each point is presented as a mean  S.E. of 3-5 experiments.



Fig.2  Typical recording of extract-induced twitch-inhibition in the isolated mouse vas deferens
Drug is the 50 % metanolic extract prepared from Paeonia lactiflora. The extract of Bridal Icing, at 300 g/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  Effects of extracts of Paeonia lactiflora on the twitch response in the isolated mouse vas deferens
: Control, : drug application at 300 g/mL. Each point is presented as a mean  S.E. of 3-5 experiments.



Fig.3-2  Effects of extracts of Paeonia lactiflora on the twitch response in the isolated mouse vas deferens



Fig.3-3  Effects of extracts of Paeonia lactiflora on the twitch response in the isolated mouse vas deferens



Fig.3-4  Effects of extracts of Paeonia lactiflora on the twitch response in the isolated mouse vas deferens



Fig.4  Twitch-inhibitory potency of extracts of Paeonia lactiflora in the isolated mouse vas deferens
Shadowed cloumn and open column indicate twitch-inhibition ( ) at 1 min and 60 min after the application of drug (300 g/mL),

respectively. Each column is presented as a mean  S.E. of 3-5 experiments.



Fig.5   Effects of paeoniflorin, gallic acid, methyl gallate, pentagalloylglucose and catechin on the twitch response in the isolated
mouse vas deferens

: Control, : drug application. Pentagalloylglucose and catechin were dissolved in DMSO. Each point is presented as a mean 
S.E. of 3-5 experiments.







Photo.1   Peony  root  which was dug up and washed Photo.2   Freeze dried peony  roots



Fig.1  Optimization of the extraction time



Fig.2  Chromatogram  and UV spectrum of standards
GA:gallic acid,OP:oxypaeoniflorin,CA:catechin,MG:methylgallate, AL:albiflorin,PA:paeoniflorin,PG:pentagalloylglucose,BA:benzoic

acid, IS:quercetin ,BP:benzoylpaeoniflorin ,PE:paeonol



Fig.3-1  Calibration curves (1)

Fig.3-2  Calibration curves (2)



Table 1  Contents(%) of constituents in peony roots cultivated in Toyama prefectural center for medicinal plant guidance, and
commercial peony roots

GA;gallic acid, OP:oxypaeoniflorin,CA:catechin,MG:methylgallate,AL:albiflorin,PA:paeoniflorin,PG:pentagalloylglucose,BA:benzoic
acid, BP:benzoylpaeoniflorin,PE:paeonol,AVG: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:gallic acid,OP:oxypaeoniflorin,CA:catechin,MG:methylgallate, AL:albiflorin,PA:paeoniflorin, PG:pentagalloylglucose,BA:be-
nzoic acid, IS:quercetin ,BP:benzoylpaeoniflorin



Fig.5   Correlation between pentagalloylglucose and
methyl gallate contents in peony roots

Fig.6   Correlation between polyphenol  content and DPPH re-
duction ability

Polyphenol=pentagalloylglucose+gallic acid+methyl
gallate+catechin


















































