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“Study of chiral recognition of bilayered phosphatidylcholine vesicles using a
helicene probe: Characteristic function of cholesterol.”

Hiroko Nakagawa (71)I1[54F) , Maiko Yoshida (FH#4<¥) , Yuuki Kobori (/)N
#t) , and Koh-ichi Yamada ([LIH#FE—)

Faculty of Pharmaceutical Sciences, Josai University

Incorporated into bilayered chiral phosphatidylcholine (PC) vesicles,
2-hydroxymethyl[5]thiaheterohelicene having a labile helix that functioned as a
chirality probe, exhibited induced CD absorptions. The Cotton effects
demonstrated opposite signs according to the difference in chirality of PC applied,
indicating the chiral recognition of the vesicles. The veicles formed by PCs with
unsaturation or acyl chains shorter than DPPC exhibited a slightly stronger CD,
presumably because of an increase in the constraint by the vesicles. The vesicles
formed with egg lecithin and bovine heart lecithin also induced CD similar to those
of (L)PC vesicles. The influence of cholesterol (Cho) and four kinds of analogs on
the CD intensities was investigated. Following addition of Cho, the CD intensities
decreased slightly in the (L)DPPC vesicles and increased moderately in the
(D)DDPPC vesicles. On the other hand, by addition of Cho analogs the CD
intensities were nearly unchanged in (L)DPPC vesicles and weakened moderately
in the (D)DPPC vesicles.
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“STM observation of molecular chirality and alignment on solid surface.”
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Two-dimentional adlayer of a helically shaped aromatic compound,
[11]thiaheterohelicene ([11]TH), which consists of alternating benzene and
thiophene rings, was prepared on Au(l 1 1), Au(1 1 0) and polycrystalline gold
under UHV condition. LEED and STM were used for characterization of
alignment, ordering and chirality of [11]TH on these Au substrates. A [11]TH
monolayer on Au(l 1 1) showed the presence of an adlayer lattice with six-fold
symmetry, while [11]TH on Au(1 1 0) did align along (1 -1 0) direction, and [11]TH
adsorbed on a step bunching area formed chiral sensitive arrays, being
one-dimensionally aligned chains. These observations are discussed in terms of

stereoselective interaction among [11]TH’s.
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“Helical assembly formed by chiral [11]thiaheterohelicene in crystals. Architecture
with triple helix.”
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Projection of the crystal structure of a right-handed enantiomer of
[11]thiaheterohelicene (11H) with a helical structure of one and a half turn
revealed huge helical assemblies along the a axis. In the assemblies, three
crystallographically independent molecules formed a smaller right-handed helix,
while no similar helical assembly was observed for the crystal structures of an 11H

racemate and a [9]thiaheterohlicene enantiomer.
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The O-Allylic substitution reaction of hydroxylamines having an
N-electron-withdrawing substituent proceeded smoothly to afford O-allylated
products by using [IrCl(cod)]lz of Pd(PPhs)s, in which the oxygen atom of

hydroxylamines acted as a ractive nucleophile.
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Synthesis  of  Spiro-Fused  Nitrogen  Heterocyclic = Compounds via
MNMethoxy-N-acylnitrenium Ions Using Phenyliodine(III) Bis(trifluoroacetate) in
Trifluoroethanol

Etsuko Miyazawa (&= iR{i+) , Takeshi Sakamoto (AR ) , and Yasuo Kikugawa
(%) 115 1)

Faculty of Pharmaceutical Sciences, Josai University, 1-1 keyakidai, Sakado,
Saitama 350-0295, Japan

Spirodienones and spirodienes having the nitrogen atom bound to the spiro carbon
have been synthesized from MN-methoxy-(4-methoxyphenyl)amides and
N-methoxyphenylamides, respectively, by the intramolecular ipso attack of a

nitrenium ion generated with phenyliodine(II) bis(trifluoroacetate) in

trifluoroethanol.
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Synthesis of Spirodienones by Intramolecular  IpsoCyclization of
MNMethoxy-(4-halogenophenyl)amides Using [Hydroxy(tosyloxy)iodolbenzene in
Trifluoroethanol

Etsuko Miyazawa (&= iR{i+) , Takeshi Sakamoto (AR M) , and Yasuo Kikugawa
(%) 115 1)

Faculty of Pharmaceutical Sciences, Josai University, 1-1 Keyakidai, Sakado,

Saitama

Spirodienones having the 1-azaspiro[4.5]decane ring system have been synthesized
from N-methoxy-(4-halogenophenyl)amides by the intramolecular ipso attack of a

nitrenium ion generated with [hydroxy(tosyloxy)iodo]benzene in trifluoroethanol.
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Intramolecular Cyclization with Nitrenium Ions Generated by Treatment of
MAcylaminophthalimides with Hypervalent Iodine Compounds: Formation of
Lactams and Spiro-Fused Lactams

Yasuo Kikugawa (49)1135/4) , Akira Nagashima (&) #) , Takeshi Sakamoto (3%
AK ) , Etsuko Miyazawa (E RN T) , and Megumi Shiiya (Hify )

Faculty of Pharmaceutical Sciences, Josai University, 1-1 Keyakidai, Sakado,
Saitama 350-0295, Japan

N-Phthalimido- MN-acylnitrenium ions are generated from MN-acylaminophthalimides,
a new class of precursors, by treatment with hypervalent iodine compounds (PIFA
and HTIB). In HFIP the nitrenium ions undergo intramolecular electrophilic
substitution reactions to afford MN-amino nitrogen heterocycles in high yields. In
TFEA, spirodienones bearing 1-azaspiro[4.5]decane skeleton are obtained by
treatment of AN-phthalimido-3-(4-halogenophenyl)propanamides with HTIB as a
result of ipso attack of the intermediate nitrenium ion. Similarly, using PIFA in
TFEA, ipso cyclization of unactivated benzenoid compounds occurs to give
spirodiene derivatives. This involves loss of aromaticity despite the absence of other

activating substituents on the phenyl group.
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A Convenient Synthesis of 1-Alkylhydrazines And 1-Alkyl-1-phenylhydrazines from
NAminophthalimide

Shigeru Nara (&R %) , Takeshi Sakamoto (AE ) , Etsuko Miyazawa (&
RP+) , and Yasuo Kikugawa (%5) 1135 1)

Faculty of Pharmaceutical Sciences, Josai University, 1-1 Keyakidai, Sakado,
Saitama 350-0295, Japan

N-Alkylaminophthalimides were prepared by condensation of Maminophthalimide
with aldehydes, and subsequent reduction of the intermediate with pyridine-borane
in acetic acid. MN-Phenylation and removal of the phthalimide group gave

1-alkyl-1-phenylhydrazines in high yield.
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Structural requirements of hydroxylated coumarins for in vitro anti- Helicobacter
pylori activity.
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1Faculty of Pharmaceutical Sciences, dJosai University, Saitama, dJapan;
2Department of Dental Pharmacology, Meikai University School of Dentistry,
Saitama, Japan; 3Department of Research and Development, Dr. Willmar Schwabe
GmbH & Co. KG, Karlsruhe, Germany

We have previously found that a 7-hydroxycoumarin derivative has potent
anti- Helicobacter pylori (H. pylor) activity, comparable with metronidazole. In this
report, we describe the structural requirement for the anti-H. pylori activity of
several hydroxylated coumarins (1-23. It was found that
7-hydroxy-4-methylcoumarin ®), 6,7-dihydroxy-4-methylcoumarin @),
6-hydroxy-7-methoxy-4-methylcoumarin (10 and
5,7-dihydroxycyclopentanocoumarin (21)showed comparable anti-H. pylori activity
with metronidazole. The presence of 7- and/or 6-hydroxyl groups seems to be
essential to display higher anti-H. pylori activity. Their activities depended on the
number and position of the hydroxyl group on the benzenoid ring of the coumarin
system. Methylation of the hydroxy group generally diminished the activity. In
hydroxylated coumarins, the methyl group at C-4 position enhanced the activity.
The inhibitory activity of coumarins (7-23) against jack bean urease was examined,

but no coumarins showed any inhibition at 160 micrograms/mL.
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Enhancement of plasmid curing by 9-aminoacridine and two phenothiazines in the
presence of proton pump inhibitor 1-(2-benzoxazolyl)-3,3,3-trifluoro-2-propanone.

Spengler G,! Miczak A,! Hajdu E,' Kawase M (Ja[#f#32) ,2 Amaral L,3 Molnar J 1

1Faculty of Medicine, Albert Szent-Gyorgyi Medical University, Szeged, Hungary;
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Plasmid-containing bacteria often cause serious therapeutic failure during the
treatment of infectious diseases. The antiplasmid effects of promethazine and
9-aminoacridine were studied on plasmid elimination of native plasmid DNA and
plasmid DNA isolated from drug-treated cells of plasmid-containing Escherichia
coli, Citrobacter freundii and Enterobacter cloacae. The effects of some
phenothiazines on plasmid profiles of bacterial strains isolated from urinary tract
infections were analysed by agarose gel electrophoresis. Various complex of
plasmid DNA were identified in the presence of promethazine, trifluoperazine and
9-aminoacridine in the agarose gel electrophoresis. Doxycycline resistance of tested
enteric bacteria was the target of "curing" in the presence of promethazine and
trifluoperazine. The frequency of elimination of tetracycline resistance was low
despite the formation of antiplasmid compounds complex with isolated plasmid
DNA. Tetracycline resistance plasmid was isolated and re-transformed. The
plasmid curing effects of promethazine, trifluoperazine and 9-aminoacridine were
increased in the presence of a trifluoroketone proton pump inhibitor on £. coli K12
LE140 strain in a model experiment. We propose that the inefficient penetration of
antiplasmid compounds could be responsible for the weak plasmid-curing effect in
some clinical isolates and that membrane active, calmodulin- and proton pump

inhibitors may be combined for plasmid curing in antibiotic-resistant bacteria.
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Antimicrobial activity of Macylphenothiazines and their influence on lipid model
membranes and erythrocyte membranes.

Motohashi N,! Kawase M (i[Jifft3%) ,2 Molnar J,3 Ferenczy L,3 Wesolowska O,4
Hendrich AB,4 Bobrowska-Hagerstrand M,5 Hagerstrand H,5 Michalak K 4
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Abo Akademi, Abo/Turku, Finland

The antibacterial activity and influence on lipid model membranes and erythrocyte
membranes of 24 N-acylphenothiazines and trifluoperazine were studied. Among
24 phenothiazines, the antimicrobial activity of amino maleates was the highest.
The influence of phenothiazines on model liposome and erythrocyte membranes
was studied using Mphenyl-1-naphthylamine (NPN) as fluorescence probe. From
the three types of phenothiazine substitution (H, Cl, CFs) at position 2,
CFs-phenothiazines were the most effective in the interaction with liposomal
membranes. As measured by the polarization degree of
1,6-diphenyl-1,3,5-hexatriene (DPH) fluorescence, the alteration of membrane
fluidity induced by CFs-phenothiazines was the biggest. Surprisingly,
phenothiazines induced stomatocytic shape alterations (invaginations) in
erythrocytes and at higher concentrations, also hemolysis of erythrocytes was
observed. The microcalorimetic measurements of influence of phenothiazines on
thermal behaviour of synthetic lipid systems confirmed the previously obtained
results. The main transition temperature and enthalpy of transition of
1,2-dipalmitoyl-sn-glycero-3-phosphatidylcholine  (DPPC) were significantly
modified by CF3-phenothiazines, suggesting their penetration of the lipid bilayer.
Above results show that phenothiazine maleates were generally more effective

than other phenothiazines used in this study.
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Effect of antisense oligodeoxynucleotide for sepiapterin reductase on the viability
of PC12 cells in the presence of exogenous carbonyl compounds.

Fujimoto K,! Sakurai M, ! Kawase M (Jal#ff3%) , 2 Katoh St
Department of Biochemistry, Meikai University School of Dentistry, Sakado,
350-0283, Saitama, Japan. 2Faculty of Pharmaceutical Sciences, Josai University,

Saitama, Japan

Sepiapterin reductase (SPR) is known as an essential enzyme for the biosynthesis
of tetrahydrobiopterin. SPR belongs to the short-chain dehydrogenase/reductase
(SDR) family and also reduces various exogenous carbonyl compounds including
phenylpropanedione. We found in the present study that phenylpropanedione
decreased the rate of proliferation of PC12 cells and that this rate was further
diminished by the transfection of the cells with antisense oligodeoxynucleotide for
SPR mRNA. When the cells were treated with MN-acetylserotonin, a specific
inhibitor of SPR, in the presence of phenylpropanedione, the cell number decreased
to almost the same level as when the cells were transfected with the antisense
oligodeoxynucleotide. Thus, the SDR activity of SPR in PC12 cells may serve for
detoxification of exogenous carbonyl compounds besides functioning as a specific

enzyme for the formation of tetrahydrobiopterin.
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Comparative analysis of apoptosis-inducing activity of codeine and codeinone.
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The authors previously found that codeinone, an oxidation metabolite of codeine,
among 10 opioids, showed the highest cytotoxic activity (DNA
fragmentation-inducing activity) against human promyelocytic leukemic cell lines
(HL-60). These findings prompted us to perform a more detailed study of apoptosis
induction after codeinone treatment. Apoptosis was induced by treating HL-60 cells
for 1-6 h with codeine or codeinone. DNA fragmentation was assessed by both
agarose gel electrophoresis and fluorometric determination of the fragmented DNA
after staining with diamidinophenylindole (DAPI). The release of cytochrome ¢ and
cytochrome oxidase from mitochondria and activation of caspase 3 were monitored
by Western blot analysis. Intracellular caspase 3-like activity was confirmed by
FACS, using cell permeable substrate. Mitochondrial manganese-containing
superoxide dismutase activity and mRNA expression were assayed by activity
staining after separation on the polyacrylamide gel electrophoresis, and reverse
transcriptase-polymerase chain reaction (RT-PCR), respectively. Codeinone
induced internucleosomal DNA fragmentation and production of Annexin-positive
apoptotic cells more potently than codeine in HL-60 cells. Codeinone stimulated the
release of both cytochrome ¢ and cytochrome oxidase, and cleavage of procaspase 3
without significant changes in both the activity and expression of MnSOD.
Codeinone was found to possess both apoptosis and necrosis-inducing activity, in
addition to the reported antinociceptive activity, further substantiating its

antitumor potential.
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Analysis of apoptosis signaling pathway in human cancer cells by codeinone, a
synthetic derivative of codeine.

Hitosugi N,! Nagasaka H,! Sakagami H,2 Matsumoto I,! Kawase M (Jr[J#f3E) 3

1Department of Anesthesiology, Saitama Medical School, Saitama, Japan;
2Department of Dental Pharmacology, Meikai University School of Dentistry,
Saitama, Japan; 3Faculty of Pharmaceutical Sciences, Josai University, Saitama,

Japan

We have recently found that codeinone, an oxidation metabolite of codeine, induced
apoptosis, characterized by internucleosomal DNA fragmentation and
mitochondrial cytochrome c release in HL-60 human promyelocytic leukemic cell
lines, most effectively among 10 opioids. These findings prompted us to investigate
whether codeinone induces apoptosis in other human cancer cells and possible
changes in mitochondrial enzyme. FACS analysis demonstrated that codeinone
induced the production of ANNEXIN-positive apoptotic cells in three different
human cancer cells (HL-60, MCF7, A549). The apoptotic cells were visualized by
microscopical observation after staining with Hoechst (H)-33342. Fluorometric
assay showed that codeinone time-dependently activated caspase 3 and caspase 9,
but not caspase 8, suggesting the activation of intrinsic apoptotic signaling
pathway via mitochondria. Western blot analysis demonstrated that codeinone
enhanced the Pro-apoptotic Bax protein expression, but reduced the anti-apoptotic
Bcl-2 protein expression. Codeinone did not significantly change the manganese
superoxide dismutase (MnSOD) activity nor its mRNA expression. This
apoptosis-inducing activity, in conjunction with antinociceptive activity, further

substantiated the antitumor potential of codeinone.
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Structure-cytotoxic activity relationships of simple hydroxylated coumarins.
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Several hydroxylated and/or methoxylated coumarin derivatives were tested for
their relative cytotoxicity on four human tumor cell lines (oral squamous cell
carcinoma HSC-2, HSC-3, melanoma A-375 and promyelocytic HL-60) and three
normal human cells (gingival fibroblast HGF, periodontal ligament fibroblast
HPLF and pulp cell HPC). Tumor cell-specific cytotoxicity was detected in all
6,7-dihydroxy-substituted coumarins only. The observations indicate that the
tumor-specific cytotoxicity of the naturally occurring coumarin esculetin can be
further enhanced by proper substitutions at 3- and/or 4-position(s) of the molecule.
Agarose gel electrophoresis revealed that esculetin and its derivatives with
tumor-specific cytotoxicity induce internucleosomal DNA fragmentation in HL-60

cells.



Organic

Anticancer Res., 23, 3237-3241 (2003).

Inhibition of LPS-stimulated NO production in mouse macrophage-like cells by
Barbados cherry, a fruit of Malpighia emarginata DC.
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The extract of Barbados cherry (acerola fruit) has been reported to display diverse
biological activities such as prevention of age-related diseases. We investigated
here the possible effect of Barbados cherry extract on nitric oxide (NO) production
by activated macrophages. Barbados cherry was roughly separated into 4 or 5
fractions by two different methods, using various organic solvents such as hexane,
acetone, methanol (70% and 100%) and water, and assayed for its ability to inhibit
NO production by lipopolysaccharide (LPS)-stimulated mouse macrophage-like
Raw 264.7 cells. Among these fractions, AcOEt extracts [AEO] in Method I and
acetone extract [AO] in Method II showed the highest inhibitory activity of NO
production (SI > 20 and SI = 31, respectively). When these fractions were subjected
to silica gel column chromatography, higher inhibitory activity for NO production
was concentrated in AcOEt [AE6] (SI = 64) and benzene-AcOE¢t (1:4) [A10] fractions
(SI > 59). Western blot analysis demonstrated that AE6 and A10 fractions reduced
the intracellular concentration of inducible NO synthase (NOS) by approximately
one-third. ESR spectroscopy showed that these fractions scavenged various radical
species such as superoxide anion (O2) and NO radicals. These data suggest that the
inhibitory effect on NO production by Barbados cherry extracts is partly due to the

inhibition of iNOS expression, and scavenging of Oz and NO radicals.
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Biological activity of persimmon (Diospyros kaki) peel extracts.
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Fractionated extracts of persimmon (Diospyros kaki) peels were studied for
cytotoxic activity, multidrug resistance (MDR) reversal activity, anti-human
immunodeficiency virus (HIV) activity and anti-Helicobacter pylori (H. pylor)
activity. The potent cytotoxic activity against human oral squamous cell carcinoma
cells (HSC-2) and human submandibular gland tumor (HSG) cells was found in the
acetone fractions [A4 and A5] with ICso ranging from 21 to 59 micro g/mL. However,
the cytotoxic activity was not correlated with the radical intensity of the fractions.
Three 70% MeOH extract fractions [70M2-4] produced radical and efficiently
scavenged the Oz produced by hypoxanthine and xanthine oxidase reaction. All of
the fractions tested were not effective for anti- H. pylori and anti-HIV. Fractions H3
and H4 of hexane extract, and M2 and M3 of MeOH extract showed a remarkable
MDR reversal activity comparable with that of (+/-)-verapamil (a positive control).
These results indicate the therapeutic value of persimmon peel extracts as

potential antitumor and MDR-reversing agents.
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Multidrug resistance reversal in mouse lymphoma cells by Indian tea leaves,
Indian coffee seeds and chicory.
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Systematic analysis of caffeine from the commercial samples of India tea leaves
was performed by a routine method and the content of caffeine was found to be
19.0-37.4 mg/100 g leaves. The caffeine contents from coffee seeds and chicory
from Indian origin were analyzed and found to be 0.6540-1.4920 g/100 g seeds.
Caffeine contents of roasted Indian chicory roots were lower than either those of
Indian tea leaves or Indian coffee seeds. The multidrug resistance (MDR)
reversing effects were tested on a mouse leukemia cell line of L-5178 cells by
methanol extracts [M1-M15] of Indian tea leaves and coffee seeds, comparing to a
control of verapamil. The effects were measured by fluorescence ratio between
treated and untreated group cells. Among fifteen methanol extracts, a Gemini tea
[M6](fluorescence activity ratio 5.26) had the most potent effect for L-5178 cells.
The extract M6 was 0.63-fold of verapamil. We suggest that one of mechanisms of
reversal by M6 might have strong affinity to dopamine D: and D2 receptors.
Further studies with many more tumor and normal cell lines are necessary to

confirm the MDR reversal specificity of coffee methanol extracts.



Organic

Organic letters, 4(5), 783-786 (2002)

Spongistatin Synthetic Studies. An Efficient, Second-Generation Construction of
an Advanced ABCD Intermediate

Amos B. Smith, III, Victoria A. Doughty, Chris Sfouggatakis, Clay S. Bennett,
Jyunichi Koyanagi (/)MllE—) , Makoto Takeuchi

Department of Chemistry, University of Pennsylvania, Philadelphia,Pennsylvania
19104

A short, efficient, and stereocontrolled synthesis of (-)-4, an advanced ABCD
subunit of the spongistatins, has been achieved. Central to the synthetic strategy is
the multicomponent linchpin union of silyl dithianes with epoxides to access both
the AB and CD fragments. Fragment coupling was then achieved via an efficient
stereoselective aldol reaction. The linear sequence required 22 steps and proceeded

in 4.0% overall yield.
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Spongistatin 1 (1)
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Six Flavonostilbenes from Gnetum africanum and Gnetum gnemon
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Six new flavonostilbenes (gnetoflavanols A, B, C, D, E and F) were isolated from
the stem of Gnetum africanum and the root of G. gemon. The structures of the
compounds were determined by spectroscopic analysis. The antioxidant activity of
the compounds on lipid peroxide inhibition and superoxide scavenging activity

were also investigated.
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Three New Trimeric Stilbenes from Gnetum gnemon.

Ibrahim Iliyal, Zulfigar Ali2, Toshiyuki Tanaka2, Munekazu linuma!, Miyuki
Furasawa?, Ken-ichi Nakaya?2, Yoshiaki Shirataki(Ei##BH)3, Jin Murata4, Dedy

Darnaedi®, Nobuyasu Matsuuraé, and Makoto Ubukata®

1Gifu Pharmaceutical University, 5-6-1 Mitahora-higashi, Gifu 502-8585, Japan,
2Gifu Prefectural Institute of Health and Environmental Sciences, 1-1
Naka-fudogaoka, Kagamigahara 504-0838, Japan, 3Faculty of Pharmaceutical
Sciences, Josai University, 1-1 Keyakidai, Sakado, Saitama 350-0295, Japan,
4Botanical Gardens, Koishikawa, Graduate School of Science, University of Tokyo,
3-7-1 Hakusan, Bunkyo-ku, Tokyo 112-0001, Japan, 5Indonesian Institute of
Sciences, Jalan Ir. H. Juanda 13, Bogor 16122, Indonesia, ¢Toyama Prefectural

University, 5180 Kosugi-machi, Izumi-gun, Toyama 939-0398, Japan

Three stilbene trimers (gnemonols D, E, F) were isolated from the root of Gnetum
gnemon. The structures were determined by spectroscopic analysis. In addition,
the antioxidant activity of the compounds on lipid peroxide inhibition and super

oxide scavenging activity were also investigated.
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Phytotherapy Research, 17, 348-352 (2003).

Cytotoxic and Multidrug Resistance Reversal Activity of a Vegetable, ‘Anastasia
Red’, a Variety of Sweet Pepper.

Noboru Motohashi!, Hidetsugu Wakabayashi2, Teruo Kurihara2, Yuko Takada2,
Shichiro Maruyama3, Hiroshi Sakagami3, Hideki Nakashima4, Satoru Tani(& &)
5 Yoshiaki Shirataki(BEZBH)5 Masami Kawase GAI#EHESE)5 Kristina Wolfardsé
and Joseph Molnar6

1Meiji Pharmaceutical University, Kiyose, Tokyo, Japan, 2Faculty of Science, Josai
University, Sakado, Saitama, Japan, 3Department of Dental Pharmacology, Meikai
University, School of Dentistry, Saitama, Japan, 4Department of Microbiology, St.
Marianna  University, Kawasaki-shi, Kanagawa, dJapan, 5Faculty of
Pharmaceutical Sciences, Josai University, Sakado, Saitama, Japan, 6Faculty of
Medicine, Institute of Medical Microbiology, University of Szeged, Szeged,
Hungary

The vegetable, Anastasia Red, Capsicum annuum L. var. angulosum Mill.
(Solanaceae) was successively extracted with hexane, acetone, methanol and 70%
methanol, and the extracts were further separated into a total of 21 fractions by
silica gel or octadecylsilane (ODS) column chromatography. The biological
activities of extracts and fractions were determined. These extracts showed
relatively higher cytotoxic activity against two human oral tumor cell lines (HSC-2,
HSG) than against normal human gingival fibroblasts (HGF), suggesting a
tumor-specific cytotoxic activity. The cytotoxic activity of these extracts was
enhanced by fractionation on silica gel [H2, A2, M1-M3] or ODS column
chromatography [70M]. Several fractions [H2, H4, H5, A1, A2, A3, A5, A6, A7, M2]
reversed the multidrug resistance (MDR) phenotype with L5178 mouse lymphoma
T cells, more efficiently than (+/-)-verapamil. The extracts and fractions did not
show any detectable anti-human immunodeficiency virus (HIV) or
anti- Helicobacter pylori activity. Thus, this study suggests the effective and
selective antitumor potential of ‘Anastasia Red’ of sweet pepper for further

phytochemical and biological investigation.
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Tetrahedron, 59, 5347-5393 (2003).
New resveratrol oligomers in the stem bark of Vatica pauciflora

Tetsuro Itol, Toshiyuki Tanaka!, Munekazu Iinuma2, Ibrahim IliyaZ, Ken-ichi
Nakayal, Zulfigar Ali!, Yoshiakazu Takahashi3, Ryuichi Sawa3, Yoshiaki Shirataki
(B#E#&BA) 4, Jin Murata’ and Dedy Darnaedi®

1Gifu Prefectural Institute of Health and Environmental Sciences, Naka-fudogaoka,
Kakamigahara, Gifu 504-0838, Japan, 2Gifu Pharmaceutical University, 5-6-1
Mitahora-higashi, Gifu 502-8585, Japan, 3Institute of Microbial Chemistry, 3-14-23
Kamiosaki, Shinagawa-ku, Tokyo 141-0021, Japan, 4Faculty of Pharmaceutical
Sciences, Josai University, 1-1 Keyakidai Sakado, Saitama 350-0295, Japan,
5Botaincal Gardens, Koishikawa, Graduate School of science, University of Tokyo,
3-7-1, Hakusan, Bunkyo-Ku, Tokyo, 112-0001, Japan, ¢Indonesian Institute of
Sciences, Jalan Ir. H.Juanda 13, Bogor 16122, Indonesia

Five new resvetraol oligomers; pauciflorols A-C (1-3), Isovaticanols B (6) and C (8),
and three new oligostibene glucosides; pauciflorosides A (11), B(13), C(14), were
isolated from the stem bark of Vatica pauciflora (Dipterocarpaceae) together with
known 17 resveratrol oligomers (4, 5, 7, 9, 10, 12 and 15-25) and bergenin (26). The
structures of isolates were established in the basis of detailed spectroscopic
analysis. The typical and characteristic spectral properties of some resveratrol

oligomers were also discussed.



Organic

Oncology Research, 13, 463-469 (2003)

Flavonoids as Inhibitors of MRP1-like Efflux Activity in Human Erythrocytes. A
Structure-Activity Relationship Study

Malgorzata Bobrowska-Hagerstrand !, Anna Wrobel 2, Lucyna Mrowczynska 3,
Thomas Soderstrom?, Yoshiaki Shirataki(EHi#%8H)>, Noboru Motohashi 6, Joseph
Molnar 7, Krystyna Michalak 8 and Henry Hagerstrand !

1Department of Biology, Abo Akademi University, FIN-20520 Abo/Turku, Finland,
2Institute of Physics, Wroclaw University of Technology, PL-50370 Wroclaw,
Poland, 2Department of Cytology and Histology, AMickiewicz University, PL-61701,
Poznan, Poland, 4Turku Center for Biotechnology, University of Turku and Abo
Academi University, FIN-20520 Abo/Turku, Finland, ’Faculty of Pharmaceutical
Sciences, dJosai University, Sakado, Saitama 350-0295 Japan, 6Meiji
Pharmaceutical University, Tokyo, 204-8588 Japan, "Department of Microbiology,
Albert Szent-Gyorgyi Madical University, H-6720 Szeged, Hungary, 8Department
of Biophysics, Wroclaw Medical University, Poland

The potency of flavonoids (isoflavones, flavones, and flavanones) to inhibit efflux of
2',7"-bis-(carboxypropyl)-5(6)-carboxyfluorescein (BCPCF) from human
erythrocytes was investigated. Structure-activity relationship analysis showed that
the strongest inhibitors were found among flavanones bearing a hydrophobic
prenyl, geranyl, or lavandulyl group at position 8 (and hydroxyl groups at 5 and 7)
in ring A. A prenyl group at position 5' or stilbene at positions 4'-5' in ring B further
seemed to increase inhibitor potency. The most efficient flavanones,
euchrestaflavanone A and sophoraflavanone H, were approximately 20 times more
efficient than genistein, and induced 50% inhibition of BCPCF efflux (ICs0) at 3
microM (60 min, 37 degrees C). This is comparable to ICso of benzbromarone (4
microM) and lower than ICso of indomethacin (10 microM), both known MRP1
(ABCC1) inhibitors. It is suggested that BCPCF efflux is mainly due to MRP1
activity. Our results indicate that flavonoid molecular structure provides a

promising base for development of potent MRP1 inhibitors.
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Functional baioactivity of Polygonatum species
Noboru Motohashi!, Guo-Wen Zang?, and Yoshiaki Shirataki(BH & ZE)3

1Meiji Pharmaceutical University, Kiyose-shi, Tokyo, Japan, 2Institute of Botany,
Academia Sinica, Laboratory of Phytochemistry, 141, Xi Wai Da Jie, Beijing, China,
3Pharmaceutical Sciences, Josai University, 1-1 Keyakidai, Sakado, Saitama
350-0295, Japan

The genus Polygonatum species belongs to the family Liliaceae which is widely
distributed over areas of the north temperature zone. There are about forty more
plants of Polygonatum species in the world widely distributed in eastern Europe
and south east Asia. The plants of Polygonatum species have been used not only as
ornamental plants but also for their medicinal values. This article is concerned
with the specific properties and flavour of the drug and its history as a medicine,
showing the main functional components of Polygonatum species of flavonoids,

steroidal glycoside, and saccharides.
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Fate of Orally Administered 15N-Labeled Polyamines in Rats Bearing Solid Tumors

Masaki Kobayashi (/MEIER) 1, Yong Ji Xu (FF &) 2, Keijiro Samejima  (fig /5
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1Faculty of Pharmaceutical Sciences, Josai University, Sakasdo 350-0295, Japan
2Institute of Chemical & Molecular Technology, Qingdao University of Science and
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3Department of Pathology, Sasaki Institute, Chiyoda-ku, Tokyo 101-0062, Japan
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We studied absorption, distribution, metabolism, and excretion of polyamines
in the gastrointestinal tract using ®N-labeled polyamines as tracers and ionspray
ionization mass spectrometry. The relatively simple protocol using rats bearing
solid tumors provided useful information. Three 15N-labeled polyamines that
were simultaneously administered were absorbed equally from gastrointestinal
tract, and distributed within tissues at various concentrations. The uptake of
15N-spermidine seemed preferential to that of 15N-spermine since the
concentrations of »N-spermidine in the liver and tumors were higher, whereas
those of 1°N-spermine were higher in the kidney, probably due to the excretion of
excess extracellular spermine. Most of the absorbed *N-putrescine seemed to be
lost, suggesting blood and tissue diamine oxidase degradation. Concentrations of
15N-spermidine and 15N-spermine in the tumor were low. We also describe the
findings from two rats that were administered with !*N-spermine. The tissue
concentrations of 1N-spermine were unusually high, and significant levels of

15N-spermidine were derived from ®N-spermine in these animals.
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Synthetic Decarboxylated S-Adenosyl-L-methionine as a Substrate for
Aminopropyl Transferases

Hideki Dejima (i &75#) , Masaki KobayashiCNRIEA), Hideki Takasaki (/&7
#f) , Noboru Takeda (7 %) , Akira Shirahata (i #) , and Keijiro Samejima
(f5 FE5 T —RR)

Faculty of Pharmaceutical Sciences, Josai University, Sakado 350-0295, Japan

Synthetic decarboxylated S-adenosyl-L-methionine (dcAdoMet), a mixture of
the absolute configuration of S and R at the sulfonium center, was evaluated as a
substrate for the measurement of spermidine synthase activity. The
diastereomers were separated by HPLC with an isocratic elution, and the constant
for racemization at the sulfur was determined to be 2.4 X 10-6s-1 at 37°C and pH 1.5
for the first-eluted biologically active isomer (S-dcAdoMet) and 2.0 X 10-6s-1 for the
second-eluted biologically inactive isomer (R-dcAdoMet). The peak area ratio of
S-dcAdoMet to R-dcAdoMet of 48 to 52 in HPLC supported the different
racemization constants. Similar substrate activity of dcAdoMet to that of
S-dcAdoMet was demonstrated by enzymatic spermidine synthesis. It was shown
from the result that the racemized [methyl-14CldcAdoMet prepared in this report

was useful for measuring spermidine synthase activity.
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Relative Reactivities of Histamine and Indoleamines with Acetaldehyde
Takeshi Ohya (K&A®R ) and Masaru Niitsu  CorEE %)

Faculty of Pharmaceutical Sciences, Josai University, Sakado 350-0295, Japan

Relative reactivities of histamine and indoleamines such as tryptamine,
5-hydroxytryptamine and 5-methoxytryptamine with acetaldehyde (AA) under
physiological conditions were investigated. AA was found to have much higher
reactivity towards histamine than towards indoleamines. For example, when a
reaction mixture of AA (1 mM) and histamine or tryptamine (5 mM) in 0.1 M
phosphate buffer (pH 7.4) was incubated at 37 °C for 24 h, AA decreased by 11 % in
the case of tryptamine, while in the case of histamine, it decreased 88 %. In
addition, the reaction product of AA with histamine was investigated. Mixtures of a
fixed amount of histamine (5 mM) and various amounts of AA (1 - 20 mM) in
phosphate buffer (pH 7.4) were incubated for 5 h at 37 °C. In all cases, only one
product, 4-methylspinaceamine (4-MSPA), was observed. The yield of 4-MSPA
was in approximate agreement with the losses of histamine and AA, indicating that
the loss of histamine caused by the reaction of AA was quantatively converted to
4-MSPA. These results show that the reaction of AA with histamine easily takes

place to produce 4-MSPA in an aqueous medium close to physiological conditions.
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Changes in intracellular concentrations of polyamines during apoptosis of HL-60
cells.

C. Nakamura, E. Yasumoto, K. Nakano, T. Nakayachi, K. Hashimoto, K. Kusama,
M. Fukuda, H. Sakashita, A. Shirahata ([ @) , H. Sakagami

Department of Meikai Pharmaco-medical Laboratory (MPL), Meikai University
School of Dentistry, Sakado, Saitama, Japan.

Possible changes in the intracellular concentrations of polyamines were
investigated during the apotosis of human promyelocytic leukemic HL-60 cells.
Treatment of HL-60 cells with gallic acid and epigallocatechin gallate(EGCG)
resulted in the rapid decline of the intracellular concentration of putrescine,
whereas that of spermidine and spermine was not significantly changed during the
first 3 hours after treatments. Irradiation with UVB also selectively reduced the
intracellular concentration of putrescine. On the other hand, cytotoxic
concentrations of anticancer agents, such as etoposide and doxorubicin, only
marginally reduced the intracellular concentration of putrescine during the first 3
hours. A significant decline of putrescine was observed at later stages when DNA
fragmentation became more prominent. Three normal human cells (gingival
fibroblast, pulp cell, periodontal ligament fibroblast) and human tumor cell lines
(squamous cell carcinoma, submandibular carcinoma, malignant melanoma,
hepatoma), which showed higher resistance to apoptosis inducer, had significantly
higher putrescine concentrations than HL-60 cells. These data suggest that the
intracellular concentration of putrescine may be a useful marker for the apoptosis

induction or the sensitivity of the cells to apoptosis in ducers.



Biochemistry/Molecular Biology

Journal of Biochemistry 134, 197-202 (2003)

Effects of Peroxisome Proliferators Gemfibrozil and Clofibrate on Syntheses of
Dolichol and Cholesterol in Rat Liver

Yasuo Shiota ({aHZ4) , Masatoshi Ikeda (M E#) , Fumie Hashimoto (1G4
7 I #) and Hidenori Hayashi (#& F1#)

Department of Pathological Biochemistry, Faculty of Pharmaceutical Sciences,
Josai University, Keyakidai, Sakado, Saitama 350-0295, JAPAN

The effects of two peroxisome proliferators, gemfibrozil and clofibrate, on syntheses
of dolichol and cholesterol in rat liver were investigated. Gemfibrozil did not
affect the overall content of dolichyl phosphate, but it changed the chain-length
distribution of dolichyl phosphate, increasing the levels of species with shorter
isoprene units. Gemfibrozil suppressed synthesis of dolichyl phosphate from
[BHImevalonate and [3Hlfarnesyl pyrophosphate in rat liver. In contrast,
clofibrate increased the content of dolichol (free and acyl ester forms). It
remarkably enhanced dolichol synthesis from mevalonate, but did not affect
dolichol synthesis from farnesyl pyrophosphate. Gemfibrozil elevated cholesterol
synthesis from [14Clacetate, but did not affect the synthesis from mevalonate.
Clofibrate suppressed cholesterol synthesis from acetate, but did not affect
cholesterol synthesis from mevalonate. These results suggest that gemfibrozil
suppresses synthesis of dolichyl phosphate by inhibiting, at the least, the pathway
from farnesyl pyrophosphate to dolichyl phosphate. As a result, the chain-length
pattern of dolichyl phosphate may show an increase in shorter isoprene units.
Clofibrate may increase the content of dolichol by enhancing dolichol synthesis
from mevalonate. Gemfibrozil may increase cholesterol synthesis by activating
the pathway from acetate to mevalonate. Unlike gemfibrozil, clofibrate may
decrease cholesterol synthesis by inhibiting the pathway from acetate to

mevalonate.



Biochemistry/Molecular Biology

Life Sci, 73, 2985-2990 (2003).
Urease inhibitory activity of simple alpha,beta-unsaturated ketones.

Tanaka T (H¥ =) , Kawase M (ilf#3E) , Tani S (B &)
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A variety of alpha, beta-unsaturated ketones were evaluated for their effect on the
jack bean urease. Of 35 compounds tested, 2-cyclohepten-l-one (1),
2-cyclohexen-1-one (2), 2-cyclopenten-1-one (), and 5,6-dihydro-2 H-pyran-2-one (4)
showed potent inhibitory activities against the enzyme. The most potent compound
(1) (IC50=0.16 mM) showed similar inhibitory potency to hydroxyurea (IC50=0.095
mM). The inhibitory effects of I, 2 8 and 4 were significantly reduced by
2-mercaptoethanol or dithiothreitol. These data suggest that
alpha,beta-unsaturated ketones inhibited the urease activity, possibly by a
Michael-like addition of a protein SH group to the double bond of the

alpha,beta-unsaturated carbonyl group.
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Possible correlation between abilities of a variety of polyamines to increase
activator protein -1 DNA binding and to inhabit [3Hlspermidine transport in
nuclear fractions of murine brain.

Keiji Inoue, Nobuyuki Kuramoto, Katsura Takano, Hideo Taniura, Katsumi Sakata,
Kiyokazu Ogita, Akira Shirahata (H#% #&) and Yukio Yoneda

Laboratory of Molecular Pharmacology, Kanazawa University Graduate School of
Natural Science and Technology, 13-1 Takara-machi, Kanazawa, Ishikawa
920-0934, Japan. Department of Pharmacology University, Hirakata, Osaka
573-0101, Japan. Department of Biochemistry, Josai University, Sakado, Saitama
350-0295, Japan.

The addition of a number of natural and synthetic polyamines significantly
increased activator protein (AP1) DNA binding in nuclear extracts of murine whole
brain, which occurred in a manner positively correlated with their potencies to
inhabit temperature-dependent transport of [3Hlspermidine in brain nuclear
fractions.

These results suggest that polyamines may affect gene transcription by AP1

complex after incorporation into the nucleus in rodent brain.



Biochemistry/Molecular Biology

European Journal of Human Genetics, 11, 937-944(2003)

X-linked spermine synthase gene (SMS) defect: the first polyamine deficiency

syndrome.

A Lauren Cason , Yoshihiko Ikeguchi (i1 (zZ), Cindy Skinner, Tim C Wood,
Kenton R Holden, Herbert A Lubs, Francisco Martinez, Richard J Simensen, Roger
E Stevenson, Anthony E Pegg and Charies E Schwartz
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Greenwood, SC 29646, USA. Department of Cellular and Molecular Physiology,
Pennsylvania State University, Hershey, PA 17033, USA. University of Miami,
School of Medicine, FL 33101, USA. Unidad de Gen_tica, Hospital Universitario La
Fe, Valencia 46009, Spain.

We reported the first polyamine deficiency syndrome caused by a defect in
spermine synthase (SMS). The defect results from a splice mutation, and is
associated with the Snyder-Robinson syndrome (SRS, OMIM_309583), an X-linked
mental retardation disorder. The affected males have mild-to-moderate mental
retardation (MR), hypotonia, cerebellar circuitry dysfunction, facial asymmetry,
thin habitus, osteoporosis, kyphoscoliosis, decreased activity of SMS,
correspondingly low levels of intracellular spermine in lymphocytes and fibroblasts,
and elevated spermidine/spermine ratios. The clinical features observed in SRS are
consistent with cerebellar dysfunction and a defective functioning of red nucleus
neurons, which, at least in rats, contain high levels of spermine. Additionally, the
presence of MR reflects a role for spermine in cognitive function, possibly by
spermine’s ability to function as an ‘intrinsic gateway’ molecule for inward rectifier
K +channels.
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Effect of spermine synthase on the sensitivity of cells anti-tumour agents

Yoshihiko Tkeguchi (.1 3(Z), Caroline A. Mackintosh, Diane E.
McCloskey and Anthony E. Pegg
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The role of spermine in the sensitivity of cells to various estaclished and
experimental anti-tumour agents was examined, using paired cell lines that
possess or lack spermine synthase. All spermine- synthase-deficient cells had no
detectable spermine, and elevated spermidine, content. Spermine content did not
alter the cell growth rare. There was little or no difference in sensitivity of
immortalized mouse embryonic fibroblasts to doxorubicin, etoposide, cisplatin,
H202 and only a slight increase in sensitivity to vinblastine and nocodazole.
However, the absence of spermine clearly increased the sensitivity to BCNU,
suggesting that depletion of spermine may be a useful way to increase the
anti-neoplastic effects of anti-tumour agents that form chloroethy-mediated
interstrand DNA cross-links. The effects of spermine on the response to polyamine
analogues (which have been proposed to be useful anti-neoplastic agents) were
complex, and depended on the compound examined and on the cells tested.
Sensitivity to CHENSpm was substantially preater in immortalized fibroblasts
that lack apermine. In contrast, BE-3-4-3 and BE-3-3-3 were more active against
cells that contained spermine. The presence of spermine correlated with a greater
induction of SSAT by BE-3-3-3, which is consistent with suggestions that this
induction is important for the response to this drug. These findings support the
concepts that different polamine analogues have different sites of action and that
CHENSpm has a different site of action from BE-3-3-3.

Biological & Pharmaceutical Bulletin, 26, 1005-1008 (2003).
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Structural and serological characterization of 5,7-diamino-3,5,7,9-tetradeoxy-
non-2-ulosonic acid isolated from lipopolysaccharides of Vibrio parahaemolyticus
02 and O-untypeable strain KX-V212

Noritaka Hashii (f§:HIJ&) , Yasunori Isshiki (—®7§f#) , Takehiro Iguchi (GFH
%) , Kazuhito Hitsatsune, Seiichi Kondo (UTi&#k—)

Department of Microbiology, School of Pharmaceutical Sciences, Josai University,
Sakado, Saitama 350-0295, Japan

Lipopolysaccharides (LPS) of Vibrio parahaemolyticus O2 and O-untypeable
(OUT) strain (KX-V212) isolated from a individual patient were shown to contain
5,7-diamino-3,5,7,9-tetradeoxy-non-2-ulosonic acid (NonlA) which was readily
released from LPS by mild acid hydrolysis. GC-MS and NMR analysis identified
the NonlA from LPS of O2 LPS to be 5,7-diacetagmido-3,5,7,9-tetradeoxy-D-
glycero-D-galactonon-2-ulosonic acid (5NAc7NAcNonlA) and that from LPS of
KX-X212 to be 5-acetamido-7-(N-acetyl-D-alanyl)amino-3,5,7,9-tetradeoxy-D-
glyceroD-galactonon-2-ulosonic acid (5NAc7NAlaNAcNonlA). ELISA inhibition
analysis using 5NAc7NAcNonlA, 5NAc7NAlaNAcNonlA and N-deacylated and
N-acetylated 5NAc7NAlaNAcNonlA suggested that 5NAc7NAcNonlA might be
related to the serological specificity of O2 LPS as one of main epitope(s) involved in
02 LPS.
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Structural analysis of the carbohydrate backbone of Vibrio parahaemolyticus 02
lipopolysaccharides

Noritaka Hashii (fH:HI&) , Yausunori Isshiki (—7%#%) , Takehiro Iguchi (JF
HN%#) , Seiichi Kondo (T —)

Department of Microbiology, School of Pharmaceutical Sciences, Josai University,
Sakado, Saitama 350-0295, Japan

A structural investigation has been carried out on the carbohydrate backbone of
Vibrio parahaemolyticus O2 lipopolysaccharides (LPS) isolated by dephosphory-
lation, O-deacylation and N-deacylation. The carbohydrate backbone is a short-
chain saccharide consisting of nine monosaccharide unites i.e., 1 mol each of
D-galactose (Gal), D-glucose (Glc), D-glucuronic acid (D-GlcA), L-glyceroD-
mannoheptose (L,D-Hep), D-glyceroD-mannoheptose (D,D-Hep), 3-deoxy-D-
manno-oct-2-ulosonic acid (Kdo), 5,7-diacetamido-3,5,7,9-tetradeoxy-D-glycero
D-galactonon-2-ulosonic acid (NonlA), and 2 mol of 2-amino-2-deoxy-D-glucose
(D-glucosamine, GlcN). Based on the data obtained by NMR, FABMS and
methylation analysis, the carbohydrate backbone of O2 LPS was characterized as
nonasaccharide shown below. In the native O2 LPS, the 2-amino-2-deoxy-D-
glucitol (GleN-ol) at the reducing end of the nonasaccharide is present as GleN and
D-galacturonic acid, which is liberated from LPS by mild acid treatment or by
dephosphorylation in hydrofluoric acid, is present although its binding position is

unknown at present.

a-D-GlepA-(1—+2)-L-a-D-Hepp-(1—3)-D-a-D-Hepp-(1—5)-a-Kdop-(2 —6)-B-D-GlcpN-(1-6)-D-GlcN-ol
4
1
a-NonlpA-(2—>6)-(3-D-G§:p

ﬂ-D-Gélp
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Structural characterization of the carbohydrate backbone of the lipopolysaccharide
of Vibrio parahaemolyticus O-untypeable strain KX-V212 isolated from a patient

Noritaka Hashii ({&:H#&) , Yasunori Isshiki (—4%f#) , Takehiro Iguchi (GFH
%#) , Seiichi Konod (T —)

Department of Microbiology, School of Pharmaceutical Sciences, Josai University,
Sakado, Saitama 350-0295, Japan

Vibrio parahaemolyticus strain KX-V212 of a novel serotype, which does not
belong to any of the known 12 O-seorypes of this vibrio, was isolated from a patient.
Its O-antigen harbors a unique strain-specific O-antigenic factor(s), in addition of
that shared by the O-antigen of V. parahaemolyticus serotype O2. Structural
analysis of isolated and deacylated lipid A and a carbohydrate backbone isolated
from the lipopolysaccharide (LPS) by dephosphorylaltion, reduction and
deacylation revealed that the carbohydrate backbone of the LPS of strain KX-V212
is a decasaccaride as shown below which consist of one residue each of D-galactose
(Gal), D-glucose (Glc), 3-deoxy-D-mannooct-2-ulosonic acid (Kdo) and
5-diacetamido-7-(N-acetyl-D-alanyl)amino-3,5,7,9-tetradeoxy-D-
glyceroD-galacto-non-2-ulosonic acid (Non5Ac7Alal), and two residues each of
D-glucuronic acid (D-GlcA), L-glyceroD-mannoheptose (I,D-Hep) and 2-amino-2-
deoxy-D-glucose (D-glucosamine, GlcN). The initial LPS contains also
D-galacturonic acid and phosphoethanolamine at unknown positions. Both
similarity and differences are observed between the LPS of V. parahaemolyticus O2

and strain KX-V212.
B-D-Galp
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i
4

a-Nonp5Ac7Ala B-D-Glcp
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a-D-GlcpA-(1—2)-L-a-D-Hepp-(1—>3)-L-a-D-Hepp-(1—>5)-a-Kdop-(2—6)-B -D-GlcpN-(1—>6)-D-GlcpN
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Adaptive and inflammatory immune responses in patients infected with strains of
Vibrio parahaemolyticus

Quadri F.1, Alam MS.1, Nishibuchi M.!, Alam NH.!, Christi J.!, Kondo Seiichi 2 (/T
ik —), Sugiyama, J.1, Bhuiyan, NA.1, Mathan MM.1, Sack DA.1, Nair GB.!

Antibody-secreting cell responses to thermostable direct hemolysin (TDH),
lipopolyasccharide (LPS), and whole-cell bacteria were seen in patients with
diarrhea caused by Vibrio parahaemolyticus. TDH- and LPS-specific responses
were seen in serum samples, and immunoglobulin A antibody responses were
observed in stool. Levels of C-reactive protein and nitric oxide metabolites
increased in the systemic circulation at the onset of illness. During the acute stage,
TNF-a and lactoferin levels were high, whereas interleukin-1 3 levels were high
only in mucosal secretions. Duodenal and rectal biopsy specimens obtained at the
onset of illness showed an acute inflammatory response. The lamina propria
showed edema, congestion of blood vessels, and hemorrhage, with an increase in
levels of polymorphonuclear neutrophils and macrophages. Strains belonging to
different serotypes exhibited varying resistance to killing by serum; O8;K21 strain
was most sensitive. Infection with V. pahahaemolyticus results in B cell responses

and an acute inflammatory response that is self-limiting.
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A survey on pharmaceutical information in daily newspapers

Yukiko Onobori (B4 H#¥), Fusao Komada (§JH &E£5), Yukiya Saitoh (F5/E(G
).

Department of Drug Informatics, Faculty of Pharmaceutical Sciences, Josai
University, 1-1 Keyakidai, Sakado, Saitama, 350-0295 Japan

[Purpose] We carried out a survey of pharmaceutical information in daily
newspapers to clarify pharmaceutical information useful for the general public
after its press release by the Ministry of Health Labour and Welfare.
[Methods] We searched for newspaper articles on “Emergency safety information”
and “Pharmaceuticals and medical devices safety information” during a 6-year
period from “Asahi Newspaper Web” and “Mainich/Yomiuri Newspaper, Nikkei
Telecom 21” as newspaper article search sites and from reduced-size editions of
newspapers using key words such as “side effects and drugs”, “emergency safety
information”, and “medical devices and problems”.
[Results] As a result of search for newspaper articles using “side effects and drugs”
as a key word, a total of 3,700 articles in the 3 newspaper publishing companies
were found. After 1998, 100% of “Emergency safety information” articles
appeared in newspapers. The date of every article on this information was the
day or next day of its release by the Ministry of Health Labour and Welfare. The
mean number of letters/article tended to increase in recent years, being about 500
in 2002. On the other hand, about 60% of “Pharmaceuticals and medical devices
safety information” articles appeared in newspapers. The date of the article on
this information was the day or next day of its release by the Ministry of Health
Labour and Welfare for all articles excluding 3. The mean number of
letters/article remained about 200-300 with negligible changes, being about 250 in
2002. In the articles, many technical terms concerning side effects were used.
[Conclusion] It is hoped that newspapers carry articles that can provide a certain

amount and quality of pharmaceutical information to the general public.
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Biol. Pharm. Bull., 26(4), 510-517 (2003)

Induction of CYP3As in HepG2 Cells by Several Drugs. - Association between
Induction of CYP3A4 and Expression of Glucocorticoid Receptor -.

T.Usui (EIH2E7) |, Y.Saitoh (FFiEfEt) , FKomada (BHEMR) .

Department of Drug Informatics, Faculty of Pharmaceutical Sciences, Josai
University, 1-1 Keyakidai, Sakado, Saitama, 350-0295 Japan

The cytochrome P-450 3A (CYP3A) enzyme family is responsible for most of the
drug metabolism in the human liver. In this study, we demonstrated the
inductive effects of phenobarbital, rifampicin, carbamazepine, phenytoin,
prednisolone, ciclosporin and clotrimazole on CYP3A4, CYP3A5 and CYP3A7
mRNA expression, and established the relationship between the expression of
human glucocorticoid receptor o (hGRa mRNA and the induction of CYP3A4
mRNA in cultured HepG2 cells by reverse transcription polymerase chain reaction
(RT-PCR).

Treatment with prednisolone, rifampicin and carbamazepine rapidly induced
the level of CYP3A4 mRNA expression by 3- to 6-fold. However, phenytoin and
phenobarbital gradually induced CYP3A4 mRNA level by 3 to 4-fold. The induction
of CYP3A4 mRNA expression by clotrimazole and ciclosporin was negligible.
Treatment with phenytoin, rifampicin, carbamazepine and ciclosporin induced
approximately 2-fold increases in the expression of CYP3A5 mRNA, although
prednisolone, phenytoin and clotrimazole had no effect. Treatment with rifampicin,
phenytoin, clotrimazole and ciclosporin resulted in approximately a 2-fold
induction of the CYP3A7 mRNA level. Treatment with rifampicin and
ciclosporin induced the expression of hGR o mRNA significantly in comparison with
controls, although the induction of hGR « mRNA following treatment with other
drugs was negligible.

In cluster analysis, the induced level of CYP3A4, CYP3A5, CYP3A7 and hGR
amRNA by these drugs could be classified into four major clusters. This
suggested that each cluster might be associated with different mechanism(s) of

induction by these drugs.
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Furthermore, we studied the associations between the expression of hGR «
mRNA and the induced level of CYP3A4 mRNA by prednisolone and ciclosporin.
Treatment with both prednisolone and ciclosporin showed synergistic effects on
induction of CYP3A4 mRNA and, following treatment with both drugs, the
expression level of CYP3A4 mRNA was 2-fold greater compared with prednisolone
alone after the fifth day. Positive correlations were observed between the levels
of hGR o mRNA expression and those of CYP3A4 mRNA. This observation shows
that the regulation of CYP3A4 gene expression was hGR a -dependent and that

ciclosporin may function as a regulator of expression via hGR «.
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S.T.P. Pharma Sciences, 13(3), 215-218 (2003).

Effect of chondroitin sulfate on the diffusion coefficients of drugs in aqueous
solutions

Toshinobu Seki,ab Maiko Okamoto ([f]A#4F) ,c Osamu Hosoya,> Daiki Aiba (#H
M) | ¢ Kazuhiro Morimoto,2 Kazuhiko Juni (¢ —FnZ)

a Hokkaido College of Pharmacy, 7-1 Katsuraoka-cho, Otaru, Hokkaido 047-0264,
Japan. » Research Institute of TTS Technology, 1-1 Keyakidai, Sakado, Saitama
350-0295, Japan. ¢ Faculty of Pharmaceutical Sciences, Josai University, 1-1
Keyakidai, Sakado, Saitama 350-0295, Japan.

In order to examine the effects of pH and the presence of chondroitin sulfate (ChS)
on diffusion coefficients (D) of drugs in aqueous solutions, the chromatographic
broadening method (CBM) was applied. ChS, a major component of the
extracellular matrix, was used as an acid mucopolysaccharide model. D of
methylparaben (MP) decreased by about 10% with ionization, and the smallest D
value of cefalexin (CEX), an amphoteric electrolyte, were observed at pH 5.0 at
which CEX is a zwitterion. These observations are consistent with the knowledge of
the effects of hydration to ions on the movement of ionized drugs. The effects of
ChS on D were examined at pH 5.0 for several drugs with different states of
ionization. In the case of MP, which is non-ionized at pH 5.0, the D value decreased
only by 6% with the addition of 1% of ChS, although the macro-viscosity of the
solution increased by 83% with the addition of 1% ChS. These observations also are
consistent with the fact that micro-viscosity mainly contributes to the diffusivity of
drugs. In the cases of morphine (MOR) and isoproterenol (IP), which are cations at
pH 5.0, the values of D decreased by 25 and 21%, respectively, with the addition of
1% ChS. The decrease extents in D of cationic MOR and IP (25 and 21%) were
considerably larger than those of zwitterionic CEX (5%), and anionic flurbiprofen
(8%) and salicylic acid (6%). Although the addition of sodium chloride (125 mM) did
not affect D of MP, the effects of ChS on D, of MOR and IP, were significantly
decreased by the addition of sodium chloride because of the reduction of ion-ion

interactions with ionic strength. These results suggest that CBM is useful, as an in
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vitro method, for examination of influence of ion-ion interactions on diffusion of

drugs.
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Chem. Pharm. Bull., 51(6), 734-736 (2003).

Measurement of diffusion coefficients of parabens and steroids in water and
1-octanol

Toshinobu Seki,a? Junko Mochida (FfH i) ,c Maiko Okamoto ([EABLKT) ¢
Osamu Hosoya,b Kazuhiko Juni (it ~f1%) ,c Kazuhiro Morimoto?2

a Hokkaido College of Pharmacy, 7-1 Katsuraoka-cho, Otaru, Hokkaido 047-0264,
Japan. » Research Institute of TTS Technology, 1-1 Keyakidai, Sakado, Saitama
350-0295, Japan. ¢ Faculty of Pharmaceutical Sciences, Josai University, 1-1
Keyakidai, Sakado, Saitama 350-0295, Japan.

By using the chromatographic broadening method, diffusion coefficients () of
parabens and steroids in water and 1-octanol were determined at 37 °C, and the
relationships between the D values and the physicochemical properties of the drugs
were discussed. The D values in 1-octanol were lower than those in water because
of the higher viscosity of 1-octanol. The D values depend on not only the molecular
weight (M), but also the lipophilicity of the drugs in water and on the ability for
hydrogen-bonding in 1-octanol. When the lipophilic index (ZJ), calculated from the
retention time using in a reverse-phase column, was used as a parameter of drug
lipophilicity, the following equation was obtained for D in water (Dw); log
Dy=-0.2151log MW-0.077 log LI-4.367. When the hydrogen bond index (HJ), the
logarithm of the ratio of the partition coefficient of the drugs in 1-octanol and
cyclohexane, was used as an index of hydrogen-bonding, the following equation was
obtained for Din 1-octanol (D); log D,=—0.690 log MW-0.074 log HI-4.085.
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Poly-L-arginine predominantly increases the paracellular permeability of
hydrophilic macromolecules across rabbit nasal epithelium in vitro

Kazuo Ohtake (K477—*8) a, Takuya Maeno (Fi#4#t1) a, Hideo Ueda (M F5/#) a,
Hideshi Natsume (& H #51i) 2b, Yasunori Morimoto (R AIERE) ab

aFaculty of Pharmaceutical Sciences, Josai University, 1-1 Keyakidai, Sakado,
Saitama 350-0295, Japan. PResearch Institute of TTS Technology, 1-1 Keyakidai,
Sakado, Saitama 350-0295, Japan

PURPOSE: The purpose of this work was to characterize the main transport
pathway of hydrophilic macromolecules induced by poly-L-arginine (poly-L-Arg;
molecular weight 42.4 kDa) across the excised rabbit nasal epithelium.
METHODS: Excised rabbit nasal epithelium was mounted in an Ussing-type
chamber for measurement of fluorescein isothiocyanate-labeled dextran (FD-4;
molecular weight 4.4 kDa) transport and transepithelial electrical resistance
(TEER). The main transport pathway of FD-4 enhanced by poly-L-Arg was
evaluated using confocal laser scanning microscopy. Immunolocalization of junction
proteins (ZO-1, occludin, and E-cadherin) after treatment with poly-L-Arg was also
observed.

RESULTS: After apical application of a poly-L-Arg (0.05, 0.5, and 5 mg/mL), the
permeability coefficient of FD-4 increased by 1.6-, 2.9-, and 5.2-fold, respectively,
compared with the control of 5.2 +/- 1.3 x 10 "7 cm/s. Consistent with the increase in
transport, there was a concurrent reduction in TEER. At a concentration of 0.05
mg/mL poly-L-Arg. both FD-4 transport and TEER returned to the control level. A
good correlation was obtained between the FD-4 permeability coefficient and
1/TEER. Basolateral application of poly-L-Arg at 5 mg/mlL, however, did not
increase FD-4 transport. Marked FD-4 fluorescence was located in the paracellular
spaces after treatment with apical poly-L-Arg compared with that in the absence of
poly-L-Arg. Immunofluorescence of ZO-1, occludin, and E-cadherin in cell-to-cell
junctions was reduced and distributed into the cytoplasm by apical application of

poly-L-Arg, suggesting that poly-L-Arg regulates the junction proteins to enhance
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paracellular permeability across the nasal epithelium. After pretreatment with
either 2,4-dinitrophenol or ouabain, the enhancing effect of apical poly-L-Arg was
abolished, indicating the contribution of metabolic energy (cell viability) to the
poly-L-Arg-mediated enhancing effect.

CONCLUSION: In the nasal epithelium, apical poly-L-Arg appears to increase
predominantly the paracellular transport of hydrophilic macromolecules via
disorganization of tight- and adherens-junction proteins. The regulatory
mechanism of the poly-L-Arg effect is likely to be dependent on energy-requiring

cellular processes.
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Yakugaku Zasshi, 123(6), 469-474 (2003)

Area distribution of out-issued prescriptions from Saiseikai Kurihashi Hospital
and behavior patterns of outpatients for selection of pharmacy

Akira Katayama?, Saori Tsuchida (+-H X3V ) b, Tomohide Kitabataa, Masanori
Shimamura?, Hideo Ueda (_EMF5#E) b, Sachihiko Numajiri (AR 3EZ) b, Daisuke
Kobayashi (/’NRKAT) b, Yasunori Morimoto (RRAZEE) b

Department of Pharmacy, Saiseikai Kurihashi Hospital,2 714-6 Kouemon,
Kurihashi, Kitakatsushika-gun, Saitama 349-1105, Japan and Deparment of
Hospital Pharmacy,> Faculty of Pharmaceutical Sciences, Josai University, 1-1
Keyakidai, Sakado, Saitama 350-0295, Japan.

The area distribution of out-issued prescriptions for outpatients in Saiseikai
Kurihashi Hospital was surveyed over 6 months from the first day of out-issue.
Behavior patterns of outpatients in the selection of a pharmacy were also
investigated. Our survey included the out-issued prescriptions in eight
surrounding newly established pharmacies together with the first out-issue.
Computer simulation indicated that 70% of the outpatients selected the
surrounding pharmacies when they received their out-issued prescriptions the first
time. However, the percentage of surrounding pharmacies selected by the patients
decreased to 60% the second time, and then again increased to 80% the third time.
The results suggest that most outpatients use surrounding pharmacies, although

they try to use the pharmacies near their homes for a time.
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The use of complexation with alkanolamines to facilitate skin permeation of

mefenamic acid

Liang Fang (5 22) a, Sachihiko Numajiri (#Jii3¢Z) a, Daisuke Kobayashi (/s
FRA) 2, Yasunori Morimoto (FRAZERE) ab

aFaculty of Pharmaceutical Sciences, Josai University, 1-1 Keyakidai, Sakado,
Saitama 350-0295, Japan
bResearch Institute of TTS Technology, 1-1 Keyakidai, Sakado, Saitama 350-0295,

Japan

The preparation of mefenamic acid (MH)-alkanolamine [monoethanolamine,
diethanolamine, triethanolamine and propanolamine] complexes was attempted to
increase the transdermal flux of MH. A lipophilic enhancer system consisting of
isopropyl myristate (IPM) and ethanol (9:1; EI system) produced a marked
enhancement of MH flux from the alkanolamine complexes through hairless rat
skin membrane. Among the alkanolamines examined, the propanolamine complex
had the greatest enhancing effect on the permeation of MH. The observed
permeation enhancement of MH-alkanolamine complexes by the EI system was
explained by an analysis based on a two-layer diffusion model. The stratum
corneum immersed in IPM forms a continuous phase of vehicle and stratum
corneum and, from the phase, ethanol transport the MH-alkanolamine complexes
to the epidermis and dermis, and the complexes, which are more water solble than

MH, exhibit increased partition into the epidermis and dermis, as flux increases.
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J. Contr. Rel., 92, 137-146 (2003)

Characterization of Transdermal Solute Transport Induced by Low-Frequency
Ultrasound in the Hairless Rat Skin

Mizue Mutoh (Rj#EFHE#>) ,1 Hideo Ueda (EMFME) 1 Yasushi Nakamura (FAf#%
1) ,1 Kotaro Hirayama,2 Mahito Atobe,? Daisuke Kobayashi (/M X41) ,1 Yasunori
Morimoto (FRAZERE) 145

1Faculty of Pharmaceutical Sciences, Josai University, 1-1 Keyakidai, Sakado,
Saitama 350-0295, Japan.

2Dai-ichi High Frequency Co., Ltd., 2-17-8 Tonomachi, Kawasaki 210-0821, Japan.
3Department of Electronic Chemistry, Tokyo Institute of Technology, Nagatsuta,
Yokohama 226-8502, Japan.

4Research Institute of T'TS Technology, 1-1 Keyakidai, Sakado, Saitama 350-0295,

Japan.

Sonophoretic drug transport with low-frequency (41-445 kHz) and low-intensity
(60-240 mW/cm?) ultrasound was characterized using hydrophilic calcein and
deuterium oxide (D20) as a solvent vehicle in excised hairless rat skin. The excised
skin was mounted in vertical diffusion chambers for measurement of skin
resistance and sonophoretic transport of calcein and D20. The calcein content of
the skin was also measured after ultrasound application. When the stratum
corneum (sc) side was exposed to ultrasound at an intensity of 60 mW/cm?2 for 30
min, the calcein flux in the sc-to-dermis direction was increased by 22.3-, 6.3-, and
3.8-fold from a baseline of 0.0088 + 0.0100 nmol/(cm2 * h) at frequencies of 41, 158,
and 445 kHz, respectively, without significant changes in skin resistance. The
ultrasonically-enhanced fluxes returned to baseline following cessation of the
ultrasound application. At 41 kHz, there was a further increase in the magnitude of
enhancement and a significant decrease in skin resistance (by 50% of the baseline
resistance) on increasing the intensity from 60 to 120 mW/cm2, whereas no further
enhancement was observed at 158 and 445 kHz up to 240 mW/cm2. Comparison of
the calcein content in the skin before, during, and after ultrasound application at

41 kHz, 120 mW/cm2, was consistent with a transient ultrasonically-induced
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increase in calcein flux. In the sonophoretic transport experiments at 41 kHz, 120
mW/cm2, calcein transport correlated well with D20 transport. When 41 kHz
ultrasound was applied to the sc side at 120 mW/cm?2, the calcein and D20 fluxes in
the sc-to-dermis direction were 13.7- and 5.2-fold higher than those in the
dermis-to-sc direction. Similar directionality was also observed in tape-stripped
skin, suggesting possible induction of convection in the direction of sound
propagation. However, dermal application under the same ultrasound conditions
induced neither an increase in calcein and D20 transport nor a decrease in skin
resistance. These results demonstrate that low frequency sonophoresis is a
potentially useful technique for controlling transdermal drug transport. Convective
solvent flow as well as structural alteration of the skin induced by ultrasound is

likely to be responsible for the observed sonophoretic transport enhancement.
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Biol. Pharm. Bull., 26, 1508-10 (2003)

The effects of calcium chloride and sodium chloride on the
electroporation-mediated skin permeation of fluorescein isothiocyanate
(FITC)-dextrans in vitro

Yoshihiro Tokudome ({8 &%), Kenji Sugibayashi ()Z4k E2/K)
Faculty of Pharmaceutical Sciences, Josai University, Sakado 350-0295, Japan

We previously reported the substantial synergic effects of electroporation and
electrolytes, particularly those containing CaClz on the skin permeation of the
model low-molecular weight compound, calcein. We then investigated the effects of
electroporation (300 V, 10 ms x10 times) and 150 mM NaCl or CaClz on skin
permeation of higher molecular weight compounds, fluorescein isothiocyanate
(FITC)-dextrans (FD-4, FD-10 and FD-40; average molecular weight, 4.4, 9.6 and
35.6 kDa, respectively) using excised hairless rat skin. The observed steady state
flux of FD-4 was 1.3 pmol/cm/h after electroporation without NaCl or CaCls. The
flux did not differ greatly from that without electroporation. In contrast, a much
higher steady state flux was observed after electroporation with NaCl or CaCl: (2.5
and 8.2 pmol/cm?/h, respectively). For FD-10 and FD-40, no flux was detected with
electroporation in water (without electrolytes) or without electroporation. On the
other hand, high skin permeation was observed after electroporation in NaCl or
CaClz solution (FD-10: 7.5 and 18.2 pmol/cm2/h, FD-40: 4.5 and 9.3 pmol/cm2/h in
NaCl and CaClg, respectively). The effects of CaClz on FD permeation were greater
than those of NaCl. The present finding suggests that electroporation application
in the presence of electrolytes, particularly CaClz, was very effective in increasing

transdermal delivery of water-soluble macromolecules.
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The synergic effects of various electrolytes and electroporation on the in vitro skin

permeation of calcein
Yoshihiro Tokudome ({8 #:%), Kenji Sugibayashi (FZAF H4k)
Faculty of Pharmaceutical Sciences, Josai University, Sakado 350-0295, Japan

Various electrolytes in test solutions applied to the skin were evaluated with regard
to their effects on enhanced skin permeation of calcein as a model permeant by
electroporation (EP), which is a physical means to increase skin penetration by
applying a high voltage pulse on the skin surface. Calcein solution (1.0 mM)
containing different electrolytes at a concentration of 150 mM was applied to
excised hairless rat skin, and a 10-ms electric pulse of 300 V was applied to the
skin surface ten times (one pulse every second) at the beginning of the in vitro
permeation experiments. The following results were obtained: (i) addition of
several electrolytes, such as CaClz and NaCl, further increased the EP-enhanced
skin permeation of calcein when compared to treatment without these electrolytes;
(i1) Ca2* and Mg2+ exerted a greater effect than other cations (Na*, Zn2+, Cu2+, Fes+
and Al3+); (iii) with simultaneous application of CaCl: and EP, the effect of anodal
EP was much greater than that of cathodal EP; (iv) the penetration-enhancing
effects of CaClz were also obtained with EP pretreatment followed by calcein
addition; and (v) skin permeation was greatly increased particularly with
simultaneous application of EP and Ca2*. These substantial combined synergic
effects of EP and electrolytes, particularly those containing CaCls, MgClz and
CaBrz, may be related to the disruptive and retrievable functions of the biggest

barrier of skin, the stratum corneum, of these electrolytes.
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J. Control. Release, 90, 171-9 (2003).
Effect of electric field on the enhanced skin permeation of drugs by electroporation

Kenji Mori 1, Tesuya Hasegawa (E43Y)11  #74h) 2, Shuji Sato 1, Kenji Sugibayashi
(R BER) 2

1Tsukuba Research Laboratories, Hisamitsu Pharmaceutical Co Ltd, 1-25-11
Kannondai, Tsukuba, Ibaraki 305-0856, Japan
2Faculty of Pharmaceutical Sciences, Josai University, Sakado 350-0295, Japan

Electroporation (voltage; 200 V) was applied using an exponentially decaying
electric pulse generator on hairless rat skin using different shapes of electrodes,
and the in vitro skin permeation of benzoate was measured as an index of the
effectiveness of electroporation. Despite the same voltage of application, the skin
permeation of benzoate was markedly different by the electrode shapes. Several
experiments hereafter suggest that this reason was probably due to different
2-dimensional electric fields in the skin barrier, stratum corneum, and the voltage
decreasing pattern applied. To confirm whether this phenomenon was specific for
benzoate, diclofenac having a similar pKa was selected to carry out the same kind
of examination. As a result, the skin permeability of diclofenac was influenced by
2-dimensional electric fields in the stratum corneum and the voltage decreasing
pattern, similar to the benzoate permeation. Next, a rectangular pulse generator,
where no decaying pattern was obtained for the application voltage, was used to
measure the effect of electroporation on the skin permeation of diclofenac. As
expected, the enhanced skin permeation of diclofenac was dependent only on the
electric field when using the rectangular pulse generator. These results suggest
that the electric field and time profile of the voltage (or AUC of voltage against
time) at electroporation are very important factors to increase the efficacy of
electroporation, and that the efficacy can be optimized by the shape of electrodes in

addition to the application conditions of electroporation.
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Poly-L-arginine enhances paracellular permeability via serine/threonine
phosphorylation of ZO-1 and tyrosine dephosphorylation of occludin in rabbit nasal
epithelium

Kazuo Ohtake (K#7—%) a, Takuya Maeno (Fii#F#hH1) 2, Hideo Ueda (LHFE) 2,
Masakiko Ogihara GkJRE %) 2, Hideshi Natsume (&2 H #51i) 2b, Yasunori Morimoto
(FRAGERE) ab

aFaculty of Pharmaceutical Sciences, Josai University, 1-1 Keyakidai, Sakado,
Saitama 350-0295, Japan. PResearch Institute of TTS Technology, 1-1 Keyakidai,
Sakado, Saitama 350-0295, Japan

PURPOSE: The purpose of the present study 1s to explore whether a
poly-L-arginine (poly-L-Arg)-induced increase in tight junctions (TJ) permeability of
fluorescein isothiocyanate-labeled dextran (MW 4.4 kDa, FD-4) is associated with
the Ca2+-dependent signaling and occurs following the
phosphorylation/dephosphorylation of TdJ proteins.

METHODS: Excised rabbit nasal epithelium was mounted in an Ussing-type
chamber for measurement of FD-4 transport and membrane conductance (Gt) in
the presence of various inhibitors that are involved in the Ca2+-dependent pathway
and the phosphorylation/dephosphorylation of TJ proteins. The resultant
distribution of TdJ proteins was observed using confocal laser scanning microscopy
(CLSM) in an immunostaining.

RESULTS: The increase in TJ permeability of FD-4 induced by 0.2 mg/ml
poly-L-Arg was not altered by treatment with inhibitors of possible Ca2+
mobilization pathways followed by exposure of poly-L-Arg, suggesting that the
promoting effect of poly-L-Arg is independent of Ca2+-related signaling. On the
other hand, the protein kinase C (PKC) and tyrosine phosphatase inhibitors
suppress the increase in TdJ permeability by poly-L-Arg, indicating that
serine/threonine phosphorylation by way of Ca2+-independent PKC and tyrosine
dephosphorylation of junction proteins may have occurred. Furthermore,

immunofluorescent monitoring of ZO-1, a TJ associated protein, and occludin, an
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integral membrane protein localizing at TdJ, after preincubation with PKC and
tyrosine phosphatase inhibitors followed by poly-L-Arg treatment has shown that
the internalization of ZO-1 and occludin occurred by way of serine/threonine
phosphorylation by PKC activation and by way of tyrosine dephosphorylation,
respectively, providing TJ disassembly.

CONCLUSIONS: We conclude that poly-L-Arg enhances the paracellular
permeability of FD-4 (i.e., macromolecules), at least, by way of both
serine/threonine phosphorylation of ZO-1 and tyrosine dephosphorylation of

occludin in rabbit nasal epithelium.
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Chem. Pharm. Bull,, 51,617-9 (2003)

Design and feasibility assessment of topically applied drug formulations for
electroporation

Kenji Mori 1, Seiji Tokumoto !, Hiroyuki Kubo !, Naruhito Higo 1, Iwao Nozawa 1,
Shuji Sato 1, Kenji Sugibayashi (##k EyK) 2

1 Tsukuba Research Laboratories, Hisamitsu Pharmaceutical Co. Ltd.

2 Faculty of Pharmaceutical Sciences, Josai University

Few studies have been reported on the design of topical formulations consisting of
electrodes and active drugs for electroporation as a means to increase skin
permeability of the drugs, although many studies were reported for the effect of
this physical means using aqueous drug solutions. We, therefore, designed a
prototypic reservoir and matrix topical formulations that are suitable for
electroporation in the present study. Plate-plate Ag electrodes and sodium
diclofenac were used as model electrodes and the drug, respectively. The in vitro
skin permeations of the drug obtained from the reservoir and matrix formulations
were slightly higher than that from an aqueous suspension. This may be due to
slightly higher electric field in the skin barrier for the presently designed
formulations than that for the aqueous suspension. The present feasibility test
suggests that these reservoirs and matrix formulations are useful prototypic
topical formulations for electroporation application to improve the drug

permeability through skin.
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Effects of hardness on decoction of Chinese medicine
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Influence of hardness of water on the decoction of ingredients from herbs to
decoction formulation was investigated. The effect of hardness of water on sensory
qualities such as color, turvidity, taste, and flavor which affect patient compliance
were also surveyed. Sho-saiko-to (Xiao-Chai-Hu-Tang, /&%) was selected as a
model prescription. Saikosaponnin bz (SA), baicalin (BA) and glycyrrhizic acid (GL)
were selected as index ingredients for quantitative analysis. Commercially
available natural mineral waters, A (hardness, 83 mg/L) and B (hardness, 1500
mg/L), and tap water (hardness, 80 mg/L, T) were used for preparing decoction
formulations. The amount of BA and GL decocted were not changed among
commercial and tap water, while the SA amount decocted in B was about half of
that in A and tap waters. Further studies were carried out using water of which the
hardness (hardness 0-1000mg/L) was variously adjusted. The SA amount decocted
was not affected by hardness of water up to 1000 mg/L. Since the pH of decoction
formulation using B is higher than those with A and T, a different experiment in
which pH was variously changed was carried out. It was shown that pH was a

cause of the lowering of SA by B. In the sensory test for 50 pharmacists, 80% of



Clinical Pharmacy

them answered that color and turvidity of the decoction formulations prepared
with B were lightened compared to those with A and tap waters. These results
demonstrate that hardness of water has mineral influence for extraction of index

ingredients from Sho-saiko-to, even though it may have a visual affect.
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Comparison of drug prices between extracts and decoctions of Chinese medicine as
ethical pharmaceuticals considering dispensing free and contents of index
ingredients

Seiichi Honma?, Hajime Hirota (M Al]) 2, Daisuke Kobayashi (/NAKAT) 2,
Hideo Ueda (_EMZ5ME) 2, Sachihiko Numajiri (¥ 3EEE) 2, Fusao Komada (5 H
EER) 3, Yukiya Saito (F5#E{AH.) 3 and Yasunori Morimoto (BRANIER) 2

Onko-do Kanpou Akebono Yakkyoku Co., Ltd.,! 1-3-10 Gakuenhigashi-cho,
Kodaira-shi, Tokyo 187-0043, Japan.

Department of Hospital Pharmacy? and Department of Informatics3, 1-1 Keyakidai,
Sakado, Saitama 350-0295, Japan.

<Objective> The Chinese medicines available as ethical drugs include extracts and
decoction formulations. Although the former are used widely, this is not the case
with the latter. It is troublesome to carry out decoctions, however, the component
titer of the decoction may be higher than the extract. Therefore, if there is no
disadvantage in the price, it can be prescribed to patients with good compliance.
Then, by taking the component content into consideration, both formulations were
compared from an economical point of view.

<Methods> Comparison 1: The price of the extract and the corresponding decoction
formulation were compared on the basis of the national health insurance drug price
standards. Calculating the total price of the crude drug constituents gave the price
of the decoction. Comparison 2: Because the technology fee was added, when the
decoction was dispensed, the price which took the technology fee into consideration
was used in the comparison. Comparison 3: The content of Baicalin, Saikosaponin
b2 and Glycyrrhizic acid, which are representative crude drug components, ware
measured, and the price of these per unit content was compared.

<Results> In comparison 1, the decoction formulation was cheaper in the case of
126 prescriptions out of 128 published in the price standard. In comparison 2, the
prescriptions that were cheap for decoction formulations decreased to 49

prescriptions. In comparison 3, the price of decoction per unit weight of each
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component was cheap.
<Conclusion> Some of the decoction formulations are cheap, and it have a high titer.

Therefore it is of benefit to the patient with good compliance.
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Sustained release oral formulations, which have various advantages such as a
reduction in number of doses and the prevention of side effects by suppressing a
rapid increase in blood level of drugs, are broadly used for medication. Although
these formulations are frequently prescribed, their usage does not always correlate
with the indications. One of the reasons for this problem is due to insufficient
communication between the makers (pharmaceutical company) and the users
(medical institution).

We surveyed the present usage of prescribed sustained release oral formulations at
medical institutions. We then sent a questionnaire to both pharmaceutical
companies and medical institutions (pharmacists) based on the investigation
results. As a result, both groups generally agreed regarding the efficacy of
sustained release oral formulations, while they have different points of view
regarding the advantage of using these formulations. Pharmacists agreed that
sustained release oral formulations could be administered with slight
modifications in  the  prescription depending on each patient’sparticular
condition. In contrast, R&D workers in pharmaceutical companies strongly
believed that there should be no changes in the prescribed dosage
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regimen. It is important to clarify and understand the similarities and differences
for both sides regarding the usage of sustained release oral formulations. The

obtained result may lead to a more effective usage of such medications.
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Liquid chromatographic determination of unbound flecainide in therapeutic drug

monitoring

Katori Kumi (FH /A %) 1, Homma M 2 Kuga K 3, Yamaguchi I 3, Kenji
Sugibayashi (f2#k E2¥K) 1, Kohda Y 2

1Faculty of Pharmaceutical Sciences, Josai University, 1-1 Keyakidai, Sakado,
Saitama 350-0295, Japan.

2Department of Pharmaceutical Sciences, Institute of Clinical Medicine, University
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An assay method was developed for determining unbound flecainide in serum by
reversed phase-high performance liquid chromatography (HPLC). Serum water
including unbound flecainide was separated by ultrafiltration of the serum sample
and subjected to C(18)-cartridge extraction followed by HPLC analysis. The
recovery of flecainide from serum water was greater than 93%. The coefficient
variations for intra- and inter-day assay of flecainide were smaller than 2.4 and
3.7%, respectively. We applied the method to determining unbound flecainide in
serum samples collected from 20 patients receiving oral flecainide (150-300
mg/day) for tachyarrhythmia. Total and unbound concentrations for serum
flecainide were 403.5+/-200.8 ng/ml and 180.2+/-95.0 ng/ml, respectively. Linear
relationship was observed between total and unbound concentrations (r=0.978,
p<0.0001). Percent unbound (44.3+/-5.7%) determined in the present study agreed
with the reported values. The percentage unbound tended to increase in the
samples with lower alpha(1)-acid glycoprotein (<60 mg/dl). The assay method can
be applied to routine determination of unbound flecainide in therapeutic drug

monitoring.
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Postnatal changes and effects of glucocorticoid on MUC5AC mRNA expression in
the rat stomach.

Tohru Tanaka (' =), Satoru Tani (& &)

Faculty of Pharmaceutical Sciences, Josai University, Sakado, Saitama 350-0295,

Japan.

Mucus is an important factor in gastric mucosal protection against acid, pepsin
and various irritants such as alcohol and nonsteroidal anti-inflammatory drugs.
MUCS5AC is a gel-forming mucin secreted from gastric surface mucous cells.
However, little is known about expression of the MUC5AC gene. We examined
developmental changes in rat MUCS5AC mRNA expression and the effect of
glucocorticoid on MUCS5AC mRNA expression in infant rat gastric mucosa.
Expression levels of MUC5AC mRNA in the stomach of 0 to 30-d-old and
8-week-old (adult) rats were evaluated by reverse transcription polymerase chain
reaction (RT-PCR) and by in situ hybridization. We also examined pepsinogen C
(PgC) and F (foetal type) (PgF) mRNA expression by RT-PCR. The expression of
MUCS5AC mRNA increased from 10 d of age, which was about one week earlier
than that of PgC mRNA. The expression of PgFF mRNA decreased as that of PgC
mRNA increased. The injection of hydrocortisone induced PgC mRNA expression in
the infant rat stomach, whereas MUC5AC and PgF mRNA expression decreased.
These results suggest that developmental changes of MUC5AC mRNA expression

differ from those of Pgs, and are not induced by glucocorticoid.
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Induction of Triglyceride Accumulation in the Liver of Rats by Perfluorinated Fatty
Acids with Different Carbon Chain Lengths: Comparison with Induction of
Peroxisomal f-Oxidation

Naomi Kudo (L7 % %) and Yoichi Kawashima (JIUE7E—)

Faculty of Pharmaceutical Sciences, Josai University, 1-1, Keyakidai, Sakado,
Saitama 350-0295, Japan

The potency to accumulate triglyceride (TG) was compared between
perfluorinated fatty acids (PFCAs) having different carbon chain length in the liver
of male and female rats, in comparison with induction of peroxisomal J -oxidation.
In male rats, either perfluoroheptanoic acid (C7) or perfluorooctanoic acid (C8) had
no effect, although perfluorononanonic acid (C9) and perfluorodecanoic acid (C10)
markedly accumulated TG. In female rats, C7, C8 and C9 did not cause TG
accumulation, whereas C10 caused TG accumulation at the same level as those in
male rats. TG accumulation induced by C9 was regulated by the level of
testosterone in male rats. In contrast with TG accumulation, peroxisomal J
-oxidation was induced by C8, C9 and C10 in male rats and by C9 and C10 in
female rats. Only slight difference was observed in the induction by C9 between
male and female rats. The induction of TG accumulation by these PFCAs was in
a dose-dependent manner and significantly correlated with hepatic concentrations
of PFCA regardless of their carbon chain length, as was observed with induction of
peroxisomal f -oxidation. There is, however, a striking difference in hepatic
concentration of PFCA required to cause induction between TG accumulation and
peroxisomal f -oxidation. Namely, the concentration of PFCA that is required to
induce TG accumulation is much higher than that to induce peroxisomal
B -oxidation.
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Comparison of the Toxicokinetics between perfluorocarboxylic acids with Different
Carbon Chain Length

Kohtaro Ohmori (KAZRFFAES) 1, Naomi Kudo (L7 % ) 1, Kazunori Katayama2
and Yoichi Kawashima (JIIMEE—) 1

1Faculty of Pharmaceutical Sciences, Josai University, 1-1, Keyakidai, Sakado,
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Toxicokinetics was compared between perfluoroheptanoic acid (PFHA),
perfluorooctanoic  acid (PFOA), perfluorononanoic acid (PFNA) and
perfluorodecanoic acid (PFDA) in male and female rats. Half lives (t1/2) in male and
female rats were calculated to be 0.10 and 0.05 days, respectively, for PFHA and
5.63 and 0.08 days for PFOA, 29.5 and 2.44 days for PFNA and 39.9 and 58.6 days
for PFDA. CLtot of PFHA was higher than those of other perfluorocarboxylic acids
(PFCAs) in both male and female rats. By contrast, CLt of PFDA was extremely
low in both sexes. PFCAs having shorter carbon chain length showed higher CLiot.
There was a significant sex-related difference in CLtt of PFOA and PFNA.
Distribution volumes in steady state (Vss) were not much different between PFCAs
and between sexes. To estimate the role of urinary excretion in plasma clearance of
PFCA, renal clearance (CLr) was determined for PFCAs. CLr of PFCAs were in the
order of PFHA>PFOA>PFNA~PFDA and PFHA~PFOA>PDNA>PFDA in male and
female rats, respectively. There was a close relationship between CLtt and CLgr
(r2=0.981). Plasma protein binding, estimated in vitro, was over 98% for all PFCAs
tested. The results indicate that CLr is responsible for the difference in CLtot

between PFCAs having different carbon chain length and between sexes.



Pharmacology and Toxicology

J. Health Sci., 49, 233-238 (2003)

Sex Hormone Regulation of Rat Organic Anion Transporter3 (rOAT3) Expression
in Rat Kidney

Masanori Katakura (FAE#), NaomiKudo (Tj##72% 7) , Mari Okazaki ([
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Sex-related difference in the level of rat organic anion transporter 3 (rOAT3)
protein was compared in rat kidney. Immunohistochemical staining indicated that
rOAT 3 was expressed in cortex, outer medulla and, to a lesser extent, in inner
medulla in male and female rats. rOAT3 was localized in basolateral membrane of
tubles in all sections. Essentially the same results were obtained in castrated male
rats, castrated male rats that were treated with testosterone, ovariectomized
female rats and ovariectomized female rats that were treated with estradiol.
Western blot analysis detected both major 130-kDa and minor 64-kDa proteins in
kidney homogenates. 130-kDa protein was increased in ovariectomized female rats
and treatment of ovariectomized female rats with estradiol reduced to normal level.
These changes were observed in cytosolic fraction but not in plasma membrane
fraction. These results suggest that cellular level of rOAT3 protein is regulated by,
at least in part, estradiol, but in plasma membrane where it functions rOAT3 level

is not altered by sex hormones.
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Effects of Dehydroepiandrosterone on Oleic Acid Accumulation in Rat Liver
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The rates of hepatic de novo synthesis of both fatty acid and monounsaturated
fatty acid, determined by incorporation of 3H from 3H2 in to fatty acid, were
increased markedly when rats were fed a diet containing 0.5% (w/w)
dehydroepiandrosterone (DHEA) for 14 days. The treatment of rats with DHEA
also enhanced the conversion of [14Clstearic acid into oleic acid in the liver in vivo.
DHEA did not suppress fatty acid degradation in the liver. Namely, mitochondrial
palmitic acid oxidation was increased approximately 5-fold while peroxisomal
palmitic acid oxidation was not altered in the hepatocytes from DHEA-treated rats.
The rate of hepatic VLDL secretion in DHEA-treated rats was decreased markedly.
These results indicate that the elevation of the hepatic fatty acid content,
especially oleic acid, by DHEA feeding is due to an increase in both de novo fatty
acid synthesis and the formation of oleic acid and to a decrease in the rate of
hepatic VLDL secretion. Mitochondrial and peroxisomal fatty acid degradation

does not appear to play a significant role in the accumulation of hepatic lipids.
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Regulation by Carbohydrate and clotibric acid of palmitoyl-coA chain elongation in
the liver of rats.

Naomi Kudo (72 % %) , Tomoaki Toyama (4}L% %), Atsushi Mitsumoto (Gt
AFEH)  and Yoichi Kawashima (JI[87E—)

Faculty of Pharmaceutical Sciences, Josai University, 1-1, Keyakidai, Sakado,
Saitama 350-0295, Japan

Regulation of palmitoyl-CoA chain elongation (PCE) and its contribution to oleic
acid formation was investigated in rat liver in comparison with stearoyl-CoA
desaturase (SCD). Hepatic PCE activity was induced by the administration of 20%
wt/vol glucose or fructose for drinking in normal rats. In streptozotocin-induced
diabetic rats, the activities of both PCE and SCD were suppressed and fructose, but
not glucose feeding caused an increase in the activity of both enzymes. Treatment
of normal rats with clofibric acid in combination with carbohydrate further
increased PCE but not SCD activity. Fatty acid analysis of hepatic lipids revealed
that oleic acid (18:1(n-9)) proportion was increased upon carbohydrate
administration or clofibric acid. The treatment of rats with clofibric acid in
combination with carbohydrate greatly increased 18:1(n-9) proportion. Significant
correlation was observed between PCE activity and hepatic proportion of 18:1(n-9)
(r2=0.874, P<0.01), while the relationship between SCD activity and 18:1(n-9)
proportion was not significant (r2=0.552, P>0.05). Taken together, carbohydrate
induces PCE activity as well as SCD to increase hepatic 18:1 content in rat liver,
and the increased PCE activity seems to be responsible for the further increase in

18:1(n-9) when administered with carbohydrate in combination with clofibric acid.
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A low fish oil inhibits SREBP-1 proteolytic cascade, while a high-fish-oil feeding
decreases SREBP-1 mRNA in mice liver: relationship to anti-obesity.

Nakatani T, Kim HJ (& &%) , Kaburagiy, Yasuda K, Ezaki O

Division of Clinical Nutrition, National Institute of Health and Nutrition, 1-23-1
Toyama, Shinjyuku-ku, Tokyo 162-8636, Japan.

Rodents fed fish oil showed less obesity with a reduction of triglyceride sythesis in
liver, relative to other dietary oils, along with a decrease of mature form of sterol
regulatory element binding protein-1 (SREBP-1) and activation of peroxisome
proliferator-activated receptor alpha (PPARalpha). Decrease of mature SREBP-1
protein by fish oil feeding was due to either inhibition of SREBP-1 proteolytic
cascade or to decrease of its mRNA. To clarify its mechanism and relation to
antiobesity effect, mice were fed fish oil in a range from 10 to 60 energy percent
(en%). Fish oil feeding decreased body weight and fat mass in a dose-dependent
manner, in parallel with PPARalpha activation and a decrease of SREBP-1 mRNA.
However, compared with 0 en% fish oil feeding , 10 en% fish oil feeding decreased
mature SREBP-1 protein by 50% with concomitant decrease of Iipogenic genes,
while precursor SREBP-1 protein rather increased by 1.3-fold . These data suggest
that physiological doses of fish oil feeding effectively decrese expression of liver
lipogenic enzymes by inhibiting SREBP-1 proteolyticcascade, while substanctial
decrease of SREBP-1 expression is observed in its pharmacological doses, and that
activation of PPARalpha rather than SREBP-1 decrease might be related to the
antiobesity effect of fish oil feeding.
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Puerariase radix prevents bone loss in ovariectomized mice.
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Puerariae radix (PR), the root of Pueraria labata (Willd.) Ohwi, a wild creeper
leguminous plant, is one of the earliest and most important crude herbs used in
Chinese medicine for various medicinal purposes. PR contains a high amount of
isoflavonoids such as daidzein and genistein, which are known to prevent bone
loss induced by estrogen deficiency. We have demonstrated that soybean
isoflavones prevent bone loss in an osteoporotic animal model. To examine the
possible role of PR in bone metabolism, female mice were ovariectomized (OVX),
and some OVX mice were fed a diet containing low, middle, and high doses (5%,
10%, and 20% of diet, respectively) of PR for 4 weeks. In OVX mice, the uterine
weight declined, and intake of PR at any dose did not affect uterine weight. The
total femoral bone mineral density (BMD) was significantly reduced by OVX, and
the decrease in BMD caused by OVX was significantly inhibited by intake of the
diet with the low dose of PR and completely prevented by the middle dose of PR.
Histological analysis of the femoral metaphysis showed that intake of the diet
with the middle dose of PR completely prevented decrease in trabecular bone
volume (BV/TV) and trabecular thickness (Th.Th) and restored the increase in
trabecular separation (Tbh.Sp) in OVX mice. In contrast, intake of the diet with
the high dose of PR further increased BV/TV and Tbh.Th and decreased Th.Sp in
OVX mice compared with that in the sham-operated mice. These results suggest
that PR may represent a potential alternative medicine for hormone replacement

therapy (HRT) in the prevention of osteoporosis in postmenopausal women.
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Hesperidin, a citrus flavonoid, inhibits bone loss and decreases serum and
hepatic lipids in ovariectomized mice.
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The purpose of this study was to examine whether hesperidin inhibits bone loss
in ovariectomized mice (OVX), an animal model of postmenopausal osteoporosis.
Forty 8-wk-old female ddY mice were assigned to five groups: a sham-operated
group fed the control diet (AIN-93G), an OVX group fed the control diet, an
OVX+HesA group fed the control diet containing 0.5 g/100 g hesperidin, and an
OVX+HesB group fed the control diet containing 0.7 g/100 g -glucosylhesperidin
and an OVX+17B-estradiol (E2) group fed the control diet and administered 0.03
ug E2/d with a mini-osmotic pump. After 4 wk, the mice were killed and blood,
femoral, uterine and liver were sampled immediately. Hesperidin administration
did not affect the uterine weight. In OVX mice, the bone mineral density of the
femur was lower than in the sham group (P < 0.05) and this bone loss was
significantly prevented by dietary hesperidin or -glucosylhesperidin. The Ca, P
and Zn concentrations in the femur were significantly higher in the
hesperidin-fed and E2 groups than in the OVX group. Histomorphometric
analyses showed that the trabecular bone volume and trabecular thickness in the
femoral distal metaphysis were markedly decreased (P < 0.05) by OVX, and
-glucosylhesperidin significantly prevented this bone loss. Furthermore,
hesperidin decreased the osteoclast number of the femoral metaphysis in OVX
mice, as did E2. Serum and hepatic lipids were lower in mice that consumed the
hesperidin-containing diets (P < 0.05) than in the OVX group fed the control diet.



Clinical Nutritional

These results suggest a possible role for citrus flavonoids in the prevention of

lifestyle-related diseases because of their beneficial effects on bone and lipids.



Clinical Nutritional

J Appl Physiol 94: 335-342 (2003)

Androgen Deficiency-induced Bone Loss Can Be Prevented by the Combined
Intervention of Exercise and Genistein Administration in Mice.

Jian Wul, Xin Xiang Wang!, Hiroshige Chiba (T2 Kj&)1, Mitsuru Higuchi2,
Misao Takasaki3, Atsutane Ohta3, and Yoshiko Ishimi!?
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There is evidence that estrogen plays an important role in skeletal tissue in
males as well as females. We have reported that phytoestrogens, such as genistein,
selectively act on bone and exhibit cooperative effects on bone mass when combined
with exercise in ovariectomized mice. In this study, we examined whether both
interventions exhibit cooperative effects on bone loss in androgen-deficient mice
similar to those in estrogen-deficient mice. Male mice aged 7 wk were either sham
operated or orchidectomized (ORX) and divided into six groups: 1) sham; 2) ORX; 3)
ORX and treated with genistein (0.4 mg/day) subcutaneously; 4) ORX, exercised on
a treadmill daily for 30 min/day at 12 m/min; 5) ORX, given genistein, and
exercised (ORX+ExG); and 6) ORX and treated with 17-estradiol (E2). Four weeks
after the intervention, seminal vesicle weight strikingly decreased in ORX mice,
and it was not affected by administration of genistein or E2. Bone mineral density
of whole femur was significantly reduced by ORX, and bone loss was prevented by
the combined intervention. Histomorphometric analysis showed that bone volume
and trabecular thickness in the distal femoral cancellous bone were significantly
lower in the ORX group than in the Sham group, and they were completely restored
in the ORX+ExG group, as in the ORX with Es group. These results indicate that
the combined intervention of moderate exercise and a low dose of genistein
administration shows an additive effect in preventing bone loss in ORX mice

similar to that in ovariectomized mice.
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Food and nutrient intakes assessed with dietary records for the validation study of
a self-administered food frequency questionnaire in JPHC Study Cohort I.

Sasaki, S., Takahashi, T., Iitoi, Y., Iwase CAlYE =) , Y., Kobayashi, M., Ishihara, dJ.,
Akabane, M., Tsugane, S.

Epidemiology and Biostatistics Division, National Cancer Center Research
Institute East, Kashiwa, Chiba, Japan.

We present here the survey methods and basic results of dietary records which
were used as reference values in the present validation study of a self-administered
food frequency questionnaire (FFQ) for the 5-year follow-up survey of the JPHC
study. A semi-weighed dietary record was kept for four seven consecutive days in
each of the four seasons in 3 areas, i.e., Iwate, Akita, and Nagano, and for seven
consecutive days in both winter and summer in Okinawa. The mean intakes were
significantly different between areas for some nutrients and food groups. A
significant seasonal difference in the mean intakes was also observed in some
nutrients such as carotene and vitamin C, and in some food groups such as
potatoes, vegetables, and fruits in both sexes, and alcoholic beverages in men and

milks in women.
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[BISEIRNE : Helicobacter pylori ®F v b ~DRBYIBT 5 EHMORS., T EDE DR
R

PR A B (Satoru  TANI)
HFEFE= : A1 #£W (Yoshiaki SHIRATAKI)
AR - E L (Masami KAWASE)

BE, MALEREE D 2 KU 22 7 7 7 #—I%. Helicobacter pylori (UL F H.pylori &W3) 73,
ZOWHDEY LA T oA FHERREEOMATH D LEZX LTS, %< OIHLMIEEZ TEgL
JE] & LTI, 6k, Wom AURBLTH 2, SHELINIZHRT 5 & Wbt T\, H pylori
DRI L > THB S ZBHIETESL L5 R o1, S 6T Hpylori IXEEEMS AMFZEHER (TARH)
WZE Y BROE —FFEREMEICEE ST\ 5, H.pylort DEGEIIS M0 DR F 1 70k EE, #
EBREE, MR T A T AL AN LERICHEET 2 ZERRBENTND, Thbb, JEYLIR &Y%
HE& DRI MRS O T B OB L I THERECTH D L E X 5,

1. BARBREF DO H pylori DIFLE

BREEP O L 2T Hpylori SR S D DinERE L, g e LT, Wil 85, 7— 2RO,
KRERME ZhxRE, AT T 74 VE—TCHEMIE L. Hpylori DK% A 7= ELISA T
MLzl 2A, RTOREN D DIHELRTRIERE b, LU, Hpylorilx7 7 LR TH
B Enn, BREETITIIRIGEZ EHaEERK sy O LCHOFER B 2 bd Z Lirb, PCR IC
R OWOMEREAT o T, #ERE FRIRT W, Hpylor DS 2 I8 FEMTHL LT —E,
RS =B AT ANy 7 AFEORBFENPBREINDIHE S H TN B TERFOWEITFEE T,
W CBIRFEMEEET DR SIZEH TH S 5 LHEE ST,

PCR Profiles of ELISA Positive Water Samples

. Hot spring
Urease A

- Public bath
_ -
Pool
165 rRNA
bp Cag A

g8 H28
§8§

ggs

ga8
g8




AEIOFER N HIE, BETICIE Hpylori 1I3FELRWEZ 2 660, BER EESCRENSE
PRSI IR = 5 Z L, ) 8 Hpylori WMFAE LW E1TE 2V, MEE21T- 723
PSR NG DN 2 b, AENE, BRETHIS Hopylori 73020 &V ) FERICIIE S, &
IR LETH D,

2. ML EMD H pylori \Zx13 % FiEEE

W, BREOMBERIZ DWW THREF Lz, BREIZHW S TW2S clarithromycin, amoxicillin <2
metronidazole |[FIHILIEIRIGELIS OB K OIBRICBIA AVHNTE Y | Bl S s n-5H4. flk
W H.pylori \ZIMPEEE % £ U 2 RS & D WHLMEIEE OBREE DT, Z4ULE S BWER o8N
FOMBEISRBL2BENND D, £ THHAMBEEDOKNZIT 7,

T BEAVWOLN T LHEEDFTH o & BIEHLTH metronidazole ZARHEME & LT, T
FIR, Rk bAMmERGTI L, 722 < & b metronidazole & W A%h, & L <IZZhICimWEMEE
oG ER T, ZORR, PIHELE LTUE=a—F/ m U ROx ) 4o v LEYRRO~ L
NY L TN TF U RODT F ATHIENED bz,

Anti-H.pylori Activities of Erythromycin, Enoxacin,
Berberin, Quercetin and Catechin

100

80 |

g
c 60 |
._g —@- Erytrhomycin
a8 40} —@-Enoxacin
% - Berberine
= ok —& Quercetin
—&- Catechin

—&— Metronidazole
A A \

0 . . LA
00001 0001 001 0.1 1 10 100 1000
concentration (ug/mL)

HICHBIE IR A BRI LT & 25, RIEKRIEEW XV Hpylori i5VEZ b a0 5 B, 7
<V B EROLDICE L THEOMEEMNR Ao Tz, THODILEMZIRDRITR LIz,

Anti-H.pylori Activities of Coumarins

RB
RS 0._0
R4 F R1
R® R?
R? R2 R3 R¢ RS RS MIC,, (pg/mL)
H CH3 H H OH H 28.3
H CH3 H OH OH H 23.0
H CH3 H OH OCH:, H 32.6
~(CHy),- OH H OH H 28.0




HI, AR Sy & U C Sophora J§ D Sophora tomentosa <> Sophora
moorcroftiana 7> 55 5 117z sophoraflavanone H, sophoraflavanone I, sophoraflavanone G (Zi&

NRHINT,

Anti-H.pylori Activities of Flavanones

| 7
> HO. -~ OH =~
OH O OH O

Sophoraflavanone G Sophoraflavanone H
Compound MIC,, (ng/mL)
Sophoraflavanone G 6.15
Sophoraflavanone H 64

PAE, #ex b EWMICTETEMER H 2 Z E R LTz, 5% EICE L DbEMEma L, GO
WEEME RH L THETZY, Fo. ZTho bEMD in vitro DFEFR % BT in vivo IZBW T HHLE
PERFETE DN LE I DERFLTVET,

3. LRI IC BT S SR

IR L TWD AT XA I Z W TR R EZRF LTz & 2 A, Hpylori EEPHER SN, 7
—VHORENOGEZ DL, ZORTREEIREELN LR OEETHA S LHERlsh, Ll
FREKIA) L DG IMR T E o T, BFREGERICE L T A bR an=—0Ein kel lETS
FTCIZEFEL RN,

PLEDFERMND, B b~DREYEE 272 L ZIZRERIZBW T H pylori DIFTENHER T & TR
PR NETE T DO TRV EE 2, BEY D Hpylori \IZ L5159 % et LT, W), 7 —/L,

J 78 EN S IR ERISE T DEOFERMER SN0, PCR Tt H.pylori DFEIIMER TE Ian
Sl ABRIFTREELSIOMO YR, BH, 0 — 0 OBRESREIZOWTHREF L ThE 7,

S BT H.pylori BREEDEE LTV 50, BITE, Hpylori % BT 2 72 OICHIREIE L W
WWHNICESFES®DLZENTELONERFN LTS, £5T25Z LIk -o T, IKAEDOHIHIK
k- TRETE, BIEHOBBANL Z LN TEDLLEEZLND,



Wk 1 4 FEFRFTENFRREEIR A S Hi5

REHE REESTORY T 0T & B BB RN O E

Ml AR AR E AZH %I (Yoshiaki Sugita)

Rt

%< OFHEB TIL, BORMITHAER, PIIOBE TR Z EAMBNTWD, ZO/MITAY
&S TH LWEREE, BT LRSS T LA AT BIGD T2 OAEN (WAE) 7ob o
Tho, FLIT v MIxT2RY 7 I U0 E5%, $IRT v b &k U TR B D SN,
AALFRIEL (B2 OWEEERTEME OB 72 &) 2RISR T Z &2 Rah, R T I U HED
EHERERBCBWTHETHDL I ENRBENTNDY, £, BY T I IFEOREAEME L, FERE
F(MNVTvr, FEMNI TV UBLPa-7IT7—F) OBREEREZMN EESEZ2E03Mb0TEH
DY b MIBWTIE, R T IUREMT LAE—O TS ORE & B2 LT\ 5D T
WEBZHNTNDY,

—J. R T I E, BAMTOBORAEZRT OIIZ ., KA B W THIEYLCA L RICE
S THIERZ SN MLERFEEEDOTEHL L OMBEEIZED > TWAE Z ERBEN TS, Lo
THEBERARY 7 I U0, PR b L A TORBEEEIC L DHEARRB L OMINER (KT AR
— X —HEREPL IS K D WINAR R, BBONY TR E COMBIRIN) A EME T 2 ATREMEIZ &V,

RYT Iy (A IVr AUV V) 13, BRIV TRl D0 il Ic b 2
BIER T & LCEAT2EERNYES V. 2< OEOMEIEMICERBICHEHEL TS, LER-> TR
WHCRDOR Y 7 I U BHEE TOMEL - BRI A BRI L TW D FTREMEITE N E B A b D, AL |
APV I VB L VANLI DV UDRIBMETH DT ML, AT LU 3l D DT 4l E AL
ET DD CHMZAEE S L TRV, MIENOAEBENSEGT T, TXTOEERA A AL LD TF
FoemETH D (K1),

HoN A~ HzN\//\\/”\”/“\/’\NHZ

T ARIVEDY

H
HZN\/\/N\/\/\N’\/\NH2

AN Y

B1 FrLorBLURY7 I DEE



THALE RN A 2 W E I, ERMIaE OfER JOMERRIC LV STl | KEESCH
DTN L - TE, T O EEMANEZ T RS OFIRERE L 7o o T b, L ICiE kR
T V2 9 % WM BT o0 Rl - s & O BRI 0 823556 (tight junction (T])) AEAKDFE
WRBERE & 72 o TN D, TR, WA VS HEETH D% Mo OFEERDS, KIEEWE OWINEZ
LSRET 2 EHESNTVDY, 51T, IFALHRY =—DR Y -L-T X =2 D3 KEHEE ST
WE ORI Z NS ED E VO WE L H DY, 2D XIS, I TF A UMW E DY) ORI 2 {2 it
TLHAREMEIT B 2 b D,

ABFFEIE, BRSO 2L L TRHIC» DS BICHAET DR Y 7 I UICER L, BRMERS DK
W, 7 LA —HUREDOHICE RO L 52 DRt 4 Ao —BE LT, AU 73
N K DKEEER S FBE O EREAIRIC KT 2 B O EEZ MM T2 L2 BN ET 5,

(71 - AR

AU T I UHAE T X DKM 5 1B O R WL FEBR

In situ closed loop {#EZHWT, 7 v MMNMBIZBIF 2RV 7 2 U IF T COKREBEE D THE D
iR ER PR LT, KIEMERIEE RS T & LT fluorescein isothiocyanate dextran (4y—F
4.4 kDa, FD-4) &A=, loop ikiX, 7 v MEEMGEIC 10 cm DA — 7 HAERM LTz, —7 I
WA G% . MIRY 7 & BRRE O RRERICER M U, 00 MR . MY T rdh o FD-4 o
JERREE AW S EFHC XLV IE L, Fiz ERFEBR LWL LT, in vivo DFEBFR TORGERIT
FEBRE RS LT, FORER. loop IETOD FD-4 & Z~UL I o DR G.1%, FD-4 Bl (2> fe—n)
IZHARTHHE 72 FD-4 OMHRED LR RA LT, AU T I & LTAULI P B L OZEORIER
ETHDLT P LT ACHOWTREBRZRBRINERZ B L E 2 A, AUV P UIF AL LR,
FD-4 OMAERED EFRALLNEN, 7 Ly TIRBRESRER D LN o Tz, AL v
& FD-4 ORUFEIZED in vivo EFR CTOBERINER TIL, 2 ba—b (A~ I RO
DO VIABBERERORE) CHNTHEEITRVWLOOET O FD-4 OMFEED LHRAL
i,

[(B%]

AHWFFEDORER, MEFFEBEREIII D2 TRV, RY 7 2 U 2K 2 1385 O 5 WIS
XU CRHEZ 252 ERMERINT,

—EIICER AT, — B OB TEN ORI 7 I E KB umol ERL TS EENTND, K
V7 IVELBICERTL2RFERIC, NG LMOBENRY 7 I U RER, RTINS M L4
ETHZELHY DD THA I, AERIT, BHHERO AL I URGE TOWRIIIKT L CEEE 5
ZDHAHEMEZTRBT DO THY , KU T I ORBFIBERAGE OV 7THREE 2L S, R
B EHEZ DAL FRICBEZOND THA I, AV T I I L DHE TOM - BIIZXT 5



AT, AHREDRZV, 5%, RAFECL2ERETORY 7 I 2 O8RB L UM OKEMEZEDIZ
KT DHERINA~DEBELRFT D & & I, in vitro DFEBRRZRTOFME LT, 7 v MaH/IMG
LB LOHIE W TOBREREREZITV., SHRLIRV T I OFERIIIK 5 82 -+
LFETH D,

(R ]
ARFZEIE, ik 14 EEZEFEIEENSEZ AV ZhbhE Lz, Z ZIOE#H - LET,
34N
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MHEEH AFV b7+ VVRIZEBZHERNER ANV T 7 AOIRMBEEIZE T 2154

Wb A B LA (Hideo Ueda)

[#=]

IR, B & DGR & AARIZERIC & o TREIR Z 2 8 RS KIETE 2 52\, KRR AN IR
BLANZRIIRERTHY . ZBmADOHIIZIES 5% OBREZOHMNFHRIND, BIE. BN
Ve & L CEIEDH A ITIISNERRIE R T, AR OBEITI3REIE S 7 R &
BT YO SIRRE ONRBITHOR TN D, L LARR S, IRERNER L AR & 2T 5 ARk D
NYTREPELS, Y FERAR UZERDOZ ITRIRECEEZ 5> TRV TLE S 72D, 2 KEED
& 9 ZRIRERNE ORI 2 B ETE TV D DI TiE vy, 72, NIRTHW D EA T,
EH LAV TORWERORBNBEEIND, 20X RBREEZBET D &, L VRNLEL5EOR
HNLEEND, AL L CERINCEM ERET L 7E (A M7+ Ly R) iF P4
BT 4 NV AKOIRAAMEE A UE L, IREREIE IS 2 A AR 6Tl Y, 30 filto
IREEERICH T 2ICH b STV 5,

TAFE RFEe e F—FHERTHL U ALT 52 (DSF) 1%, AREHICBWCHEiEL
MBEEANEETT LT v MBI 2 ANEOREZMEIT 5 2 & ARE S, FTANEERE LTof
MR HE S TS, P DSFIZ L 25T AWNEER R, DSFO MRS @R C AR 2 &)
CEFNTF A NN B (DDC) I L DHTEMEMBEOMIBIC LD bDEEX LN TWND, —,
DSFIZK~OEMRE ML . AR E LCOBMAICIT@ S 202, Y7 aTd A M v Efniza)
Wb (BEE) L78A® LU R Y —AZEHA LERAFD OREIRALOLNTND, KR TIE, B
WEEIER D T2 DA F v b7+ L ZIEOMSL % B L U, DSFOZE RAEBEEMEIC KT 51 4 b
TH LV ADEERBR LI, £2, Y7 uaTFX 2 N A EAYO & O el 2 48E L, FITC-
FSARNLETFEFA RNV EHWNAT Y F 7+ LY 2O REREL o7, &I, A A 7+ LY
ADLEMWEBEICTNT 572010, A AV ESGEE R & U OO A BTN & 304 72,

(5]
R o217 40505 (DSF) KO FACF A AN U (DDC) IFFOGHIEE (BF) X v i
AN L 7=, Fluorescein isothiocyanate-labeled dextran ( % ¥ 4y ¥ & 4,400, FD-4) .
8-bromoadenosine-3,5-cyclic monophosphate (8Br-cAMP), I3 J Utorskolin/ZSigma Chemical Co.,
Ltd (St Louis, MO, USA) X V& A L7=, Adenosine triphosphate (ATP)iZResearch Biochemicals
International (Navik, MA, USA) X W A L7z, & OMORIETTH RS £ 72 (3HPLCHR R 2
AV



FREMY MR ARREREER ((KE 2.5~3.0kg) 1, HAERDY (BF) LOBEALL,
FRENROPFR T EBRIIbicarbonated Ringer’ s solution (BRS. pH 7.4) %M\ 7=, BRS
¥, 111.5 mM NaCl, 4.8 mM KCI, 0.75 mM NaH2PO4, 29.2 mM NaHCO3, 1.04 mM CaCl2, 0.74
mM MgCl12, K& TU'5 mM glucose 572 %,

DSF & o WIE  BRS 10 mL (2 DSF 2% L T 37°C THEH#E L7-, 36 Fifil#. BBk E A7 5
7 4 F— (045 pm) T L. JEET O DSF EE % HPLC (2 CHIE L=,

In vitrofElEA 4> b7 L 2%iEREBR  Kompelladb D715 10) ([ZHEWEERZ 5 L Ussingi!
Y U8 — (HANHEIIE R - 0.44 cm?) (TR HERR K OMERSA A2 BRS Cliti 7= L7z, Wil Ok & ¢k L |
F-pH%E 7.4 ITHEDT29DIT 5% 02/95% CO2 TAT U v 7 Uiz, 2 LR SEALIREMm A T+ o /3 —
WAL, TEnoEmIIEEM N ELEE (HANE) (S8 Lz, BEORHTEA L8/l
SREMMOM AT 2N L THEEN 2 JIE L, B b =B LR R B oM A ¢ 4 8
Wi S W e, IO BRI ST A —& (REA (PD) | ##ER (Isc) . X O¥EHLE (TEER))
N—TE & 725 o RERT, KilEMI%Z 0.1% DSFREIR £ 7213 0.5% FD-4 K (W 4L HBRSTHHRY)
EAZHR L, BRI A PAAA Lic, BRRIITHERRMA S 500 p LT o8ELL, 7B ODSFEY
DDCIZHPLCY:, FD-4 [ T# G O EIRIC LY E& LT,

A&V N7 F LU AFERIL, HRFERAE 2 700% 3 KD 30 o#. 0.425 F£721 0.85
mA/em2?DEEN (EFER) AT 252 LIckviTo7z,

HEorsE DSFAUDDCIZHPLCIEIC LW EE Lz, BRLZY 7L 200 u LICHIEERE O
T r=F UK (2 pgmL, DSFIZ& L Cp-k FuXsZB&m7 I/, DDCIZ LCp-k K
0% ZREBRA~FTIN) 200 pnLERSG L, EEMAY 7N E Lz, HPLCEEIZIZLC-10AD (5
BRUERT) Z2MH L. 7 7 A1213Mightysil RP-18 50-2.0 (3 pm, BI#/L5) ZMAW-, BitEE
X215 nm (UV), B#EHH (0.1% TFA:7 & ~= kU /L, 60:40) Ot i% 0.5 mL/min, & 50°C
L7z,

FD-4 133060 e EEIRIC L 0 e B L7z, B2V 70 100 o L % & UBEiEER (pH 8.5) T
AL, HOEOLEERE (RF-5000, ERERUERT) A2V, Bk R 495 nm, BIERKK 515 nm T
R Uiz,

BEREMPHFEC L 2 ZAMEORHE  EiRo X 5 ICK R A2 Ussingl ¥ > X —Ice A B
RAEFRFP N T A — 2R RTE LTk G 30 43, 0.85 mA/cm2D E &t 2@ M L7z, i H S
90 7otk . REEMNICBEENACLl-A 4 > 4y imodulator & L T 8Br-cAMP (0.5 mM), forskolin (1.5 u
M), F7IZATP (0.5 mM)ZEINL, BINE%OIscxE=4%—L72, Zi 5Hmodulatorif®iNaitk Dlsc

A |

=



D7 (Alse) HHL. Mg L7,

(5 L B

1. DFS O#EBEERIZKT 2442 N7+ LI AT

37CICH1T 5DSFOBRS (pH 7.4) FFEMEIL, 4.10 pg/mLiZ->7- (Table 1), (X UHIC, Hlk
I LIZDSFOA F v b7 4 UV RSB O RN 0T — 2 215572012, 0.1%DREIRE AW TA
T T A LU AOREERR LTz, Fig. 1ITRBLOREENNC 0.1% DSFREIK Z WA L7z & & 0ff
BN B 52DDCORFEEA TR L TV D, WTNOERIZEB O THHEBMAIZIIDDCA M i,
DSFidktt & e o7, fHAKTHESL TS K Hic, o) EEFEBREICE VT HLDSFA
TEERE TH HDDCICEMMENTND Z L AR L T D, KM A B, SRRl 2 iR & LT
AF L b7 LA (0.425 %10 0.85 mA/em?) Zi#MA L7z & &, DDCOHBHEE (Fig. 1 D)
IR L, ZOPRITHEABMICKGTE T2 Z BN ERoT, Fio, TOBEXIIAF L M7+ L
VREHIETHZ LIC KV EIET A2EMNERD v, L EORERN L, A A F 7+ L 2ZDDC
DIRNZEEZHIET 2700 FEE L THEHTHALD EEZ LN,

Table 1 Chemical structure and physicochemical properties of DSF

Chemical Structure Molecular weight Solubility (pg/mL)*

CH3CH2\ ﬁ % ,CH,CH,

-C-5-5-C-N
CH,CH, 7 “CH,CH,

296.54 4.10

* Solubility in BRS at 37°C

PSS 7
400 iontophoresis
s
\32 600
T 400
3
{=3
j=n
(5
S 200
a
a
0 Lo .
0 100 200 300 400
Time (min)

Fig. 1 Effect of iontophoresis at 0.425 (@) and 0.85 mA/cm? (A)
on the conjunctival transport of DSF.

—JF Fig. 21R LI L 512, A4 v b7+ Ly REAPICHERO TEER 13K F L, A% IC xS
FRIOK) 70%F CTEIE L7z, Z OfEFRIZLAANCBE S -f5% (unpublished data) & k< —EL
TEBY., 414> b7+ L AOMEANERE MRS (integrity O L) ZFF LW Z L 2R
LTW5,



iontophoresis
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Fig. 2 Effect of iontophoresis at 0.85 mA/cm? on the
conjunctival TEER.

2. FD-4 OFEBEEBICHT DA A b7+ LT ZADOFHR

Hx OLFIOBRFHCIB T, MEMZGTRE LTAF 2 P74+ LU R ZH L & & ERIREN
ORI E Y D~ = b= L OFEFERIENE L KT D2 ENEE SN (unpublished data),

TOZLE AL P T H LV APER P CERME LIRVMEEOBBREICE L THOAEMTH D
ZEERBELTWD, —J, DSF Z b LLEMED R L2 13n5720i2, 2—E Py 7 men
—B—v7uTFXA N rERAVERALARFTINTND, 8) ERaxvg—7urxA Y

VIR TTEM 2 b IRV R S FREOEEM TH LM, O & D LB ORI T 5 A
2 b7 F LY ADOMRIF TR AOT TRy, 22T, BT VES FEEW L LT FITC
T THRARNT  (CFE5r 1 4,400) 2V, KBS T 24 42 b7+ L ZORR

B L7z,

Fig. 3 1%, H#ifE( % 54 (@, anodal iontophoresis) K V& (O, cathdal iontophoresis) & L
7= & & @ FD-4 OfEfFEFEEEE DORIFE{L %R LTV 5, Anodal iontophoresis Z@#fH L7z & &,
FD-4 OFEWHEEIIA A N7+ LI ABARHCOREER L, WHARITITE T L7z, —7F. cathodal
iontophoresis Z W L7z & S ITITBHFHE O RITR D ON DL OO, KiEMEGmE Lzl &L
A SN RRDFBEERANY — &R Lin, ZHUT, AREREIIABNSG T CRERE b ok
¥, 12) R BEER A D FERR T A A U 2 BRIRIE RIS & 0 RBAICEH L7z 7 % 2 b7 o)
REMNOE TN b DL EZ BT, L/LL@{%'EVJ% 2—t Ry 7abL—3—v7us xR
MU D &S RUBMLAEME WS EICS A 42 b7 4 LU AT K DI EENFREIC /2 2 b D
EEZ BN,



iontophoresis

=

FD-4 transported (ug/(cm?*h))

0 120 240 360
Time (min)

Fig. 3 Time courses of FD-4 fluxes across the
conjunctiva induced by anodal (@) or cathodal
(O) iontophoresis at 0.85 mA/cm? for 30 min.

3. A A UVEIERE AR & U e 2 i

Fig. 2 B HEHIEN D L 92, A A v b7 4 L AD5 A ITFEREO integrity, 3724 B EAEE 21X
HONRBELZEX2NEOEEZLND, LALERL, EEMRIASCMEN G20 44
Y7 VU AR L VRN AREEELZ T L2 b EALND, £ I T, MIEICSVTREEIR A
4 Hik % modulate T2 Z EBNHALMNE 2o TV AILEWEIRIML, ZDOTEME (Ise) Z2E=4%—7
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HEE LTS b DO LB b, BEEPNRFRAEEZ TRT 5 2 & TURERIZOHLEROIEY & #%
iR S LB ) & U CHRIHTE 2RI RIZ ST,

% 2 I, 41 kHz BEHIC & 0 EE ST B BRI LA O BRI OV T, kA
FD-4 (MW 4400). 3 XO'FD-40 (MW 38000) Z#E7MbEMe LTHWTELE L., 7. K
JVFHORFLER R 2 O CL WEER & R ENE RO BRI BB LTRER, 41 kHz OB E I X
0 AN A T REGEE ORI A AHBABIR YR DAL, FUREROEX L1 Lo/l Lin
O, BEEBFNEOEEOE X LIREOB X PRERIC—H L TWELZ ERALNERoT, S HIT,
FD-4 B X O'FD-40 THRBEOFEMNF ORI 05, 41 kHz BERICE > TRES N TV 55
WREORE SFINOORELY bARICKEVWI ERE 2 bk, Ric, HEAL—F—EER
SRS % I CRIEMEE AT FD-40 R E D X 5 10%i LTV 5 D% 3l L 7=, B35 horn & FfE
I FD-40 IZAEE A SE_EBB L O34 A b)) ZIEERMICERE CEBLTE
D, ZOLEAHERBEREITHONRET BEROMBEE M ZRO M, AL DN A% O RS
HRITE Z > TWieh o7z, £72, horn FLEE CIIAEBM#EEDZE(I S FD-40 DiFZE HRD HiL
otz LLEOFRERIY | BERICHEERE SN TV AR CIB ST RS EE P ~OREEOBE)
EIEFERAITHER L, S OICHTRBERK AR T LIk R &b FRE4TETDS
TRRGIEEEFBBRTEDZERHLNE o T2, —J7, JRIEMHALEY e —X 2> B =W 2R
OEIETIL, BERE FHEETH EF~ORBHKITE RO Lo T2y, ZIUTEBE DK~
RREIZ 2D TH D EE 2 BT,

%3 W T, MERICHT AT RYHBED 1 > ThiF vy ET— a VOS2 HHE L,
LDV P TOF Yy BT — g UBERETEA FF T TRIE LR, 41 kHz THRH£<
JEAWE DB RIZE - TR L, F72. 41 kHz TIXBEERE OB RITE S TRAER M L7203,
158 5 £ 1N 445 kHz CTIIABEREL 2R S o Tz, BARKIZ 41 kHz 53 2 Bd L7254, 120
BLU 240 mWiem2 ORE T v B 7 — v a VRABNHFRICK N Lz, A7 Fxy BT — 3
VHARE DA CHBREORICBIFRMAENRED DN Z LD EBHICEAL TV EF B
T—va URBRREDRIZEG L TWD Z ERALNE ot F¥ BT — T 3 VIEER—RIAR
MCHEEIND EX, BEEREIMICYA 7 a Yoy M EMEINIWNERE ST, TUDNHFHED
HHFRRENFICEIZAE L TWE I ERNBXOND 2D, RIZTE T T & AV CTREIIER — kiR
HTO~VA Ty NOFREET VXN ATHBIOER L — —EETBRMEE A AV TR
L7z, ZTOfER, 41 kHz BEERBHICE Y, BT7F N~ AEORBFTREARRD i,
FOEHMORE TRy T —a VEBEICLDEREDEZ o TWD 2 ERHLMNE o7, L EORE
B L0 AR THOEERIC L AEESRICIIBE T Cox v T — v 3 VA FHCREERR
TOFERRELI > TR AET DA 7Yy EREHELTND Z ERRBEI NI,
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Picoline-Borane % fiV % Aldehyde KU Ketone 3§ One-Pot Reductive Amination

RLBUEPHE T 5)IEE BdR)

Carbonyl{t. & #)(aldehyde & U'ketone) & amine$d & it 24 72 3% &4l O LA A 2 X D reductive
amination| I H 72 BIETHM & T Dalkylib S 7zaminel NS SN O TILS b Tng, =
NETEEM STV HEILAITH 5 NaBHsCNR°NaBH(OAC)s 13 3 M0 3 2 iR I 55215
BOBERS DR EORENDH D, SHFIEETIE 2 E Tamineborane DL Z 1T > TE 7243, %
D1 Tpicoline-borane (pic-BHs) 7% LitiE tHlO RS ZAM > bDOTHDH Z L aFRh Lz, £ LTO)
MeOH H T ®reductive amination  (2) /KIFH H T Dreductive amination (3) EEH TO
reductive amination’g & ZATRVWMFRER 21572, BRI, BIEEEO SF T O RISITFI 21
T, ERHMICOAEREBb S,

N-Acylaminophthalimide 38D SR Ffi 3 U L&MW X 50 FRNBARKG

Kb ysE  HE B (F)IEE 292
YHFZEEIX, 2 E TIZ Fmethoxyamide$H 5> 534 L 72 N-methoxy- MN-acylnitrenium ion73,
benzeneBr O parafii \Zmethoxy2: 23 & 5 855 13 ipsofif % L CTspirodienonei % 5- 2. 5 Z & = iE
L7z, U4E. 1-azaspirol4.5]ldecane’i# ZH A HIEMEME OARNP L MESNTWDHD T, 1
5 ® K B & 72 % spirodienone $H X E F2 o K s % i A L T MNmethoxy-3-( 4
-methoxyphenyl)propionamide $D 45 FHNHBRKRIZ L > TERINTVWD, S HIZ, BHFR=ET
IIN-OfE & % N-N#E A 124 % 7= Nacylaminophthalimide}d & penyliodine(Ill) bis(trifluoroacetate)
(PhI(OCOCF3)2) & O i &7t L, phthalimide#t % > 52 D spirodienonefH D & L IZ Ak L 7=,
RNT, KRS Z R’ S Ebenzene R ICHE T D2RFEFORDV ICHE/LVPEHRDOA -T2
N-acylaminophthalimide}f (Ar(CH2)n-OCNHNPhth ¥ 'Ar(CH2)n-NRCONHNPhth) ®4y7-PNEf
BREUSIZDOWTHFSE L, BABRIC X 2R BRI O G RITAY) LTz,
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TR ZEREA % b2 MAcylaminophthalimide #H & B FM 2 VR LAEW & DR

KBS LFEE AR G)IFEE 2R

YHFRETliE, T4V E TIZ Mmethoxyamide 26X ¥ Mmethoxy- M-acylnitrenium ion DRI AR

DLtz ZOA A2 EHFEREOROSIFHEIT L2, “HFES L ORIG TIZEMRZEGERD HAL, i
BT DRERIIHE SR T,

IO Y B2 E O BF 72 T MNmethoxyamide 3§ @ N-O ff & # N-N# & I £ 2 =
N-acylaminophthalimide}H & phenyliodine(IlI) bis(trifluoroacetate) (PhI(OCOCFs)2) (PIFA) & DX
JtZRFT L. Nphthalimido- MV-acylnitrenium ionZJ4E S, 0 FHHARIEDL L CHERER
BRALEWM OB L=, AFl., &1L, Z Onitrenium ion 55 F+WNOC-CEFEES ~KEF )
EATZILEERBRILEMRERIND EEXMF LTz, ZOfE%R,. MNacylaminophthalimide} &
PIFA & OGIT & U 542 LUTznitrenium ionid, —EEG &S Lo THMR L, FERRR(EEY
IR TE 2 T2,

RNT T T A Melia sempervirens (2% U F) DRGSR

 OBE GBI 2
o & R (Meliaceae) Hi) O FIZ T RFFECEHIE L L THEA SN TV D b O0R %, 2L 2135
WE. (Melia azedarach) {° Melia toosennda n DM IXAI B 78 8 DA ORI L LT
Anbhs, ZNETEEE S Z B 5 300 FLLED Y £/ A MEHERSLEMPHBES L
TV, AR LRI 0B 4& & B i 2 OB RHEESEN & 5 2 & biERIcE s n
Tn5,
FiK/NT T T A FED Melia sempervirens \ZEM TlX paraiso &IMEEI., TOEOKMET R %
BRIBIEE LTHWTWD D, Z ORI OME TR0,
4l Melia sempervirens®DIEERE ANF L, A X/ —Niti%, VWXV H T L u~ NI T 7 4
—EBYIRTZLICED, =—TFT LT F AN B -sitosterol, diethylhexylphthalate, S -sitosterol-
B -D-glucoside #1537~ \_*L%@'ﬂf/\¢@@$%L IIKFEARY MLT —&— (IH-NMR, 13C-NMR,MS
72 E) BROIMKGIREINC E VRE LTz, & 5ICHFET F /LT % X L Y nicotiflorin (5, 7. 4~
-trihydroxyflavone-3-rutinoside) ZHEi L. £7BuOH” 77 ¥ 3 » X Vrutin® 7, T 6Ok
EIIEFEARY hvT—4%— (IH-NMR, 13C-NMR,MS7: &), BC-NMROE /KRNI L D7 I Hv
7 b OBENS LUK MREIGIC L W RE LT,



5 DRI RIE /KB D&

NIEE (BEREAE BdR)

BEH IR DIEN & AT 2HBRFO—2L LT, FLAARLEFETHW LA EDE S K O—
DEBZ LN TW D KDOMEDE NI E R Z & T, KO, EORERFIF Oy BICHEE K
IELTHDENDIZONWTHEH LT,

A EIOFAE TIX, KOWEEIC LD EEIN RV HEENE L ROV E RN o Tz, INEIG ORI
HCHEEDES NI R TV 7 4 —F—TiL, /KK & Y $saikosaponin b2 #2358 57N T LTz,
ZORRAE L TE, KOBEE LD & Rl ORIROpHR STV X 5N RE S LT
WA RTREMERZ 2 BT, pHDEWIZ X Y saikosaponin a & ditsaikosaponin bl & b2 ~Z L4 5 7=
O, RHEOpHAZEL L, 2 b DOFIENEA LENIC S ZEE 5 2 5 /aetE s il S vz,
Baicalin & Glycyhhizic acid Tl #ENE < 725 & &y 213 &R 3 2 B A 6, F
J 1000mg, /L ClEContrex® MIF & 0 & R RO B K E D otz, AlikE 2FOIFXT LY
G+ — X — B LT ERBEED 7 47— F T, ContrexPD R T, 80%LL o> ATHI B B FEEEN
KON END BEDOI T TAT U AOK TR IICIFET ORI AW 5 K OFEFHIC L > T
R DO bR o b D 2 LA BEICHITI2LERH DL LB b, £, HARLH
ECTHEAENRERIHBL LTINE TSR T KDOEENE D 720 Th 5 L9 Fai, HE
DRPEKRTEH D E Vo TH EEDR 500mg,/ LIZIXz N2 &nd BB RW L0 L Bbitl,
LosL, AP OFHR S ORIMICIE, WREESCA AV iE, pH EESEFSERREFREEL T
b0 Bbi, BHESNDBS LERS TH D0, SEIOFERNNSG Z L2 Bl 5 alRelE b & 7E
TER, EHEIMEDOREVVKTIITELETAHLRAWVEI REE LV E VR D,

RRRIZ R 2 RAREAAI DTS i X O RARIE & 523 vTREME D & 2 A DS E DRAT
KREHE

SRE—N (FEELE 8R)
AlEl, RS 0 300 KELEOREBE, i bR SZALEREEE, WL ERRE . AR AR
GRER KSR R MR e (BREROK A I5e) | i I R D 5 RBe s b RAT ST T A3 5 & L,
R 31T 2 il MU A A O AL 5 2258 1T SRR 2 AL - MRAT L 72,
e g LA I 75 0D AL 5 ZE F6AT ERE DO FRA TIT LT D[R] CIRINOIFEE T b BEAML T E DFITRICK &
IRIEWD B o Tz, EflEIUE A 0 007 SEFRATHE ) & e TIPS R R O @ iE IEICEE L T D
ATREPEDS M ORER 2157, R UE O FAHRTE TR S T 2 385411 HMG + CoA 12 Sl L E 38
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2T EZ ED Tz, HMG « CoA ButM R ER IR bWV I L AT 0 —ETIERZA L TWnD
72, AV AT R L OBPENGEITE - RIEE L R 5P T A 7T — MIOFRRIE COMEHA R %
<. HMG - CoA &L EIK & OO 50% LA B (5D Tz, Z O0F ISRl ARIE 4 2 =
FIERIESE Wz, OF Sh7 56, FHCEIRE TIINmIC L 2 BHEDK FICHET 2 LERD
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2 BEHSNTHEBTET AT AV U 60%LL EE DT\ e, T4 74 U L 3a 2l iRk
EFEERBIIEN L LTV D728, RN SN 5A1THE - HESEYCTH D )R
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LB OIS ERATERERE 1T EE M DT, 472 EOFE LOBEERIIAA L WV O RN H
ST b OO, FEO XD RIEMFREICET AN OOMBEREMS Z LA TE T, AAEHIRKAS 18
eV NI TH-7eDT, 5%OFME L UIAESNMZ BN E T80 ER’H 5,
MIFIRCHREEOFHEI M TON D L EFRE L TCORBELVHALHICTHIERTEEHTHA D,

HbAlec F¥— F&RA LI ERBEE X 2 RERE

SRER (FEEHL 2R

BUEATON TV B AREIRE L, M ROPIHRL L 7T A 7 AOHRE T 5720 THEFITE Y
TRILTHD, LoL, FRFEEEZME=D S b — L REZE(LEE TV D RERRENEIER D
DT, FAROIERLETH D, o> T, FERFHOMME = b o — LIRBEOIRE 2 LA EC~E ~
o B fE (HbAle) Fv— FTHREEZITO ZENARETH 5.

HbAlc F % — M, FERFEE ZRIEFFET DBRTRDO L 572> — & LTRITL D, - ARTER
ZRET - BERICETHHEE - BEMEEMRT - a7 T4 T U ADOHE - BEAROIEOHE - B
PRIFIEHE DY R OHE « F— AEROITE R - & OHEDOMEIRIEL 5 - BERFOWRER—H THnbd -
IO A2 HE AT 2 - BEFLDaIa=hr— a0 &IN5 - RIS AE1TH,

BE (PR 1542 A) £TOEZ A, HbAle FY¥— b2 E LT TOBEIL, M=y ha—
JVIREERBIF T D, 2O b, HOMBRE (b)) & HiE T HbAle 7 — k& BERP
FRFFEO MBI WD Z L3, IRIRICKE T 2 AR B BVEAR U, EIBERIFIGHR O R % 2
TV HIZTHHTHD EEZD, ZDXDIZ HbALe F v — M 2 AUHEIRIG BE OARZK - R fRE



122 < OFIEZE 125 LT, BBEER WD TiEien, 4%, HbAle v — kg HtE%
T — FRERHA TR O CEMET 5 2 SEE LTh T b D, £7-, HbAle Fv— b
ITHER I O A PHERBLOMENCH A TH 25 & 5 DT 5 720104 % & bICBF O BTEE %
ITHZLHEERBETH D,

EEMEFRONMIZES 27 7 — MRE

&5 (FEEHL 2R

Pl 9 AR B IEANE M OTRAE B S du, FHAEEN 0O Y B AR A B - R RO IEAI
WERULEL e EAVINE STz, AR, U EIERIER AR AT 21 H 70 | FIHE SRS LI L L
TV D EEBEROFIESL, ZOAFTOLDICTL>TH I EEI iR E2TETLIZEEZAN
LLT, Tor— A LRFEITo 7,

FRAFIEIT R 14 42 10 IR T OV > 2T ¢ — /N — /W2 B\ T T i 7o 55 T R SR AR 2 316

TEOERET =7 OSMEOF)NLEEICERY, EEMAEIROREICELIY, 7o r— MEEIT-
7o, HIEEHIT 146 ATHY . 20 5 LEFRERE £ ARIRZEHIL B, 43 A 95 A 138
ANCThHoT,

AEIOFETITH 8 HIOFIHENEDOIEREZITM o722 LD Y | & L TR M2 ORFHRITTHE
BL TV, ZO—F ALNOBRUWERNH 5 & HE LT B LTI B FBE0RE <
TNEIIIRBEIS o720 | FERATED LTV AEIGMED > T, BHWERSCHEAER 72 EB L WG
MELTRBEZEDTWVDOIEFINATETORNERCHAEFERZ ST TFHT 22 838 L, FALL
RN EDNE Z D ATREMER, — IR BRI 2 IRHIZ D Stevens—Johnson JE BEHENNFEIE, RITEMIC
ﬁ?é:zﬁx\%ﬁix%EW%Kﬁﬁéﬁﬁ%%i\ﬂ%%@ﬁﬁﬁﬁgmﬁﬁé%bﬁ%éﬁ
HIEA D, EFRREHIEOWEIC LY, —AEEN, MRS 2515, 43k - ABEOXEIZ2< 3
Hafsing, ﬁf@ﬁﬁﬁ%lmm 270 M b EERBENZ ORFERSHA S &% L LTIE 51 M,
8l HEZn, TUor— MBI DX THLIWVWEZZONAEFETEHE HHT- 100 M, 200
eV FERIT, BBRICSHA> TV ALY bEWETH L, ZOMENL, FIAFIZE T K

WA LWMERE A0 R bBITOSH LIV bR 2o Th LW eEZBxTWAHab oL Bbh b,
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LT AR—N® % AW Tc &S MERERUMEBRREC A 5 SRR REISRICET 5RE

Hl B (&L BdR)
2003 FOIHEO N HEMR A BRI E7- SIRS (X, AFERx NRERA T A —F =l Lo THEE IR
5 R AR B PERFEROSIC & % R HSystemic Inflammatory Response Syndrome (SIRS) & &3
ENTW5D, ARERKZAMBFRBICET 5 BEIRERME - T BELTEY, A ¥
—TIE, 2002 4 4 KRS, FFE 6 AnbREISNETI AR—ABC L 20ELRET A
MO LT, =T AR— VG5 REDO I NTHRE ATREEITD T 11 il TH 7228, SIRSIZHES &
PEMFEEICAEN THD LWV I REREE, b, IATHEORERTIL, I AR—A DHEEICL
D PEEP & PaOo/FiOz & filifEHE A 2 7 CHE L7z & ZOEDOEFHS, HLAT& 5% T 2 AL KT
L7 Tix. FiO2. PEEP, PaO2/FiOeD ¥ 5-B4m0 b OEENL 3—5 HH E TIZENENDIER
TS 7, b L IE, BEBGSIFE - EDME TLE L TWH LR L FiOz, Pa02/FiO:
TIHEAL L7 6%72 < . PEEPTIZESL L2 BE D 2 Bl > 728, FiFEE 2 27 THRS & AICi3Z
BB 727D,

BEREBEEZR TR LRV H D N1 HOE(LTH -7 EF TIX, FiOz2, PEEP, PaO2/FiO22
OB EBIEN D OEBNT, 3~5 HHETICZENTNOMHE TH F 0 B H AL LT, TO%ESE
R CH, dEEEAS RO RV EER LN (FiO2TIiE 3 1, PEEPTIX 4 #il, PaO2/FiO2TiZ
2 fl) EWHERIZIR o7z, £, PEEPTIIE L LZEBE (2 #i) B0, MEEAa7 TR &
1-2 R EF LTWRBIRR NIz, A, EFER Db ofcid, ZOFHEICEL Tk, 4%,
RO EB CORENLETHY . fFHEE. PR, BIERFOEZH DL LIZonTo
BHREWEL, ERNREL TS ZEREETH DL EEXDND,

ISMSIZX 2RV 7 I Uik DB ZE~D) A

ANHREM BB BiR)
A X AT L= A ARALT Fr A R — (IS-MS) (X BR Y 7 I ik E % fi
LT, OB LIBRICET oMBEZRF L, AARMAEGEL LR TEE,
B1E TEFARIYT IV ORI . BEOBZEE THE L OICELOZ RIS TND
N1, N227 % F 2~ > (AceSpm) ZIS-MSIEICHAAT = L &2 FEHIC, NIEIINST &
FNAL IV (AcSpd) b E D THIEDIREAZ R AT, AcSpdlZ DWW\ TiE, RIEEOMSIEEIC
N o Tl SyE RIIME LR o 7o, WERHEME & L CHi 72T b6 L 7215N-Ac2Spm %
FAWT, WEZRPOAcSpmAZ ER LR, GO ERENELISATRIE L7 E&E & X <A



BT aZLa2RAH L, 2oz Lid, FELEREFIFICIT S IS-MSIE & 250 (R I E 23 7l e 72
ELISAIEDY, W BEHEH TE 2 HIETHDH Z L&A LT,

W2 BROKEBN-RY 7 I OADMEMZE : RYU 7 I AR L OBABRLE S L+ 505
IZBWT, IMENLDORY 7 IOV IABZE WS VT EBE L RITULR G RWEEZERY -7,
IS-MSIETBC,BN-R U 7 X U ANEMEYEICT 52 212k 0, BN-RY 7 I v % b L—%—{Law
ELTHATE ., BERRIGROLE R 7 v hA~ORAKRED X 5 RERPBE OFERETITAD X
e ol MM (AH109A) % Ky U a7y b () O FICBAE L CTE o7z ERE
BTy MEEREME LT, BN-RD 7 202085 L, 3% OME~0 04 2~ 0
KR, &5 OPut, Spd, Spm OWRIITIEE A MR L, ZEHEIC L D L Bbh b Z k|
B, S & I Spd 7 ASpm & W IRV A EART VD Ly BED BRI S R EROR Y 7
(TELPICERICIEE D 2 & PutiE Y7 I VMEEERIC L D ER I SN b LT e, Y
Wbonolz, 7E, AHFF TR GNIZBN-Spm D EHF T Y AL O B34 % OB IR Bk & 2 [ 2 #
T,

Rt FIEBBEMRIZBIT 5~V FF 2 Y — ABEREM & RIVE WIS 5 WY-14643 O
%=®

FHERITTF G FE 2R

WY-14643 (%, BEHEO VA XY — LRI TH D03, & OAFITBERT M3 25 5%
BT L Ao TR, RERTIIRILE NGB GllatEsmmBsmie) 2 A, 2
A F T — NFEFRIEIE & RV CEEAEICKTT D WY-14643 DEELZHS, 74 77— MROIEY
(Froaa7uadn, raz47 ) k) LRk LE,

MEMIEE 24 BREAEE LZ0D, WY14643, o747 uadin, 7a7 47 ) Uik
DOREFETMZ 3 ARMME S, fazRR L, DNA K > 7 EoERE2IE Lz, £~ A
XUV —LEEREDO I Z T8, BENIEET Vv CoA MLEER OIGMEEZRIE Lz, S HITKEEIRFIZ Y
WEnlk7uFAararie MEEEIST R hrEey (hCG) OREZHEIE LT,

A DNA & # o R BOEREIX, WY-14643, 7> 7 47 m U, 7 a7 47V VEEOERMNE
FERAE LT LTz, B2 T —BO-IEMEE, 26 OWIC L v BhEm 25 L, I8N T >
Vv CoABRLBEBEDTEML, oo 7PN 7a 7 4 7Y VERICE D D702 b B EIN L 7= 28,
WY-14643 |2 L 2B D 0 NS A b o Tc, BRIKTOT a5 270 0% X7 EE720 O
R, YOI L0 #INL722, hCG DIREITX T L7z, 3HEDOFEY D TIL, WY-14643
DI HIRVRECTHEB L, Loz L2205 WY-14643 1%, & MEBMIOBEHE & RLE VEAICE



REBEHANFERME LR CE R

WT, 74 77— FROFEY L RRRICERT 208, ~AAF Y — ABRIITE TR 2ENET 5
LR ENT,

EMRORETRRICBITA RY a—ABIRa L AT e—LE8OE(

WA (kB 2R
WA, MIBERAIZ 31T D AN e VIR O BB RINA Y T L A RREREZBRRTN S,

RU a— I Z DA VBRI ER TERINDA Y TV A RO 1 FTh DR A
BREBEFROBIRIZEBT S Y a—LOEBGIZONTEAM LN TV, AERTIIBIREE BRI
BIbdRFIa—nrltarbxran—nLE&oElbEinoof YTV /A4 NOFREIZHT D
HMG-CoA & th## L E DB SV TRz,

HREBINZ SIERICAIN L, 20, BB, JN3E - IERIE - FARBROIIAD FY) a—ralbxrn
—IVERERFHICIIE Lz, AREINC HMG-CoA ETMEMER TH LTI NRAXF Y
TAEHEG L, RIa—lBIOa L ATo—Aa&zHlliE L,

BINO R Y a— g RIx, SIRBAAA S 10 B BLARRIC R & <M U7z, $7o, I8 & IR - HEIRAK -
FARDO RV a— A EREGEIM L0, A TIIZE(ERN A LR o T, RIFD 2 L AT 1 — L& &L,
SUNBALATE 156 B B E TIX—E Th o7z, Tk, W Lz, 156 H HOIREE - SR - ko= L
A7 a—/LE R, 10 HBICHMETF LR, WTIEmL7, Z 0% « SR « FKTORT
B LR TORMNEIL, BERETH T, TINRNZXZFUF M) v ADREIZEY, FYa—Lkk
PR ATa— VGBI EEZ T ol L EOZ ENLEETORRIZBN TR a— 1L
VAT r—)VEERRRY) | a3 L RAT a— /WEINEN BIRICEE SN D DK L, R a2 — L3633
AR SNTWD Z LRIz, £, ARBINO N 3 — L a2V T HMG-CoA iEIuk#
REFSFLEEETROMD LIV,



KPREERMCET 2 ERMLFHR

Mz GIREER BER)

[ARY]  FERELEEES CGEREAD 12, miPEEOEA B S 8H L TREICRIt T 21—
DOEER—BAEKL T 5, LAEFICHPERBEAEIL, W L TOEEDEROTEM, RCH
O REERE, & I LOFEEFHICEEZ R SRR 6720, AL 134 11 A BT, ERERAIC
WXRA 46 fh B, RAIMG 339 A (5 HEEs 212 E), & 385 MAMNHE I TWE. Zhb
WZDOWTC, HRRAIERREH(A 3R, AT EOMBE SEEEINE, - B 3ERA - EHRED)IX
BN, @WEM. AEEMR ERGERICE T 2 IRERE LOFWRN L LD b TV B0 LD
. EREELOEH EOFEEIIFICKEENTND, 22T, ZALE&MBICOWT, EH&E,
BIMER, (EH Eooves, MAEEMZ O, B, RERE L TREI2R 2 LD 2 HHROERY #
e BEFICH T 2 EROLIEIZONWTRHT 5,

[FiE] —HoEs & E 2 S RRAEGRS 24 (B KR, EEIRPOLRBBEICONT,
Wy, BEJTE, KM% 28 THE A0 L AT — & A4, Microsoft Excel 2000 (2 &V AT
— A R—2%WH L, File Maker Prob ~7 7 A LA ZEW L TAT —#X—2Z2(DB)& Liz. £D
DB #FWT, G &M T 243 MICBET 23 M &, MHAER, REZL(t, EhEEyrnT —2 0
Bl b IR BRI O TER L.

(R3]  EHEREPHICHER LT L X, 28 ITEBREFEICAVLN G OEAEOEEIZ D
W T DOIEFHELHD KT T 2 IR & AR 2 itz HEEOR—M, L2 Xb2mAIIC
DNT TOOZEZ LIcZ B DA & DOFEDB O EFTCIX rOO@%@B—’é@%éAJ LRl E
TS K5 B 2R - HFEOHEARRD b, $loic L 21X 2L OBBIFTREN TNV [fE
M EOEE] FORIZ TRFFICRM LN TS ZZSW] S EHid, FRICE>TED L S ik
NEND OV RIEFEELERFERB AR L TSRO N, ChbDRESRR, £RTHZ
L& o THEBRAIT—BE ORI NN D EEZ D,

ks < DRRARICEIT S 827 LT U U RKRIE TR D BEE M

HESRE (EIEEER BEER)

[B/] BT LU v ZAEEEE 02— REBICITE oy ITo—#RE LA (SNP) OFIEN
MRINTRY, ZOSNPIZE Y 2—RT57 IV BIENT D, 2055, 7 /B 16 #H7 (Arglé
—Glyl16) B U27 L (GIn27—Glu27) OZAY, ZREOF T VX a Lb—r a3 VCEEE L
X%, EHIT 164 #L (Thr164—1le164) DOZIVUIZEEDOKIGHEIER T T 5 EWEIN TN 5D,



REBEHANFERME LR CE R

Fo, INHRIR 2R L RE & ORI T 2R E N BEZ S BRIN TN D, LI LR,
HARANZ RIS L LToiistis i3 ievn, 22T, HARANIBIT 5 B oA RBET- 2 O M 2 4
L, EEEZE, XLV AR 77 72— Q@A LNITHI EEHENE LTRE LT,

[J7ik]  WB7e & OBBOIEIRE 21T T 5 MR ERRBEE, DI « JROER & O %%
TV D DRR B AR, B AR LWL « DIBREIC L AR EZ T TV ARVWEEEZRISR L L,
BWRE DA T+ — A Rartr MR, kRS X OO PERRA 5 77 2 DNA 2l L,
PCR-RFLP {EIZ & W EE 2 RE LT,

[R5 - B8] B2 AEEIR 728 L IR ERE A, REAR - OIEE - DR EODE R
W2k LCIE, ZOBEMERERD b oTz, L Ll bEEERS L UOBLMERSE TIE, &bic
16 #T Arg/Arg N E DFRFEICBI G- LT\ D Z LR STz, £72, FEIRIE & 16 EA7Gly/Gly 23 Uik
REDIV AT 7y s H—LixbZ bbrahic, HRAANZHRL LIZZNLORRIE, BB
WE S L RB L OBEMEZ B HNCT 5 2 & T, BIEO PHCRMRRICAARIERE 525 b
DEEZBND,

BEFHRICBT 2BEFRIHE —FEERIRAMIC L IBERNFRARLREHI VI ELO
B —

FHER GIHEER BEE)

(Y] BEFEROMBERO—DICBRIE FEABRORBFT N DD, 77 AI R ¥ —%%
WAL BETORREIL, TO LRICHFET 284 ¥ 4 /L AD long terminal repeat (LTR) |
DHIEESNTEY, A BEERTAANT 5 LI VEELHFATI I TW5, £/, AP-1
72 EOEGRTIXEERFIRIC L 0 FEINDL 2 EnHEIN TS, 22T, £ A, Cu/Zn SOD

(SOD) s 112 IL-2 7 F Riltis 2 Mm L, fifasswil s Uk ILSOD #is1 kO
CMV-LTR #3527 ¥ —% 7 v NREHRMEITFMIE (FR M) ~EA L, FR-ILSOD ffifid % sz
L7z, ZoMifaicst L, N7 a—k (PQ) #AMT 5 I LIZL VY EABRKBFROEERFHEIAED
BRI ZE B DUV TR L 72,

[73]  FRMMEZ: & QN FR-ILSOD #ifaic PQ (0, 5, 20, 50 ¢ M) Z &L, 4 KFH, 24
it D cfos, cjun mRNA B EDOEEZOWTHRF L7z, X512, FR-ILSOD fifaicxt LT, PQ
A% O SOD #EM: & ILSOD mRNA RHEDOZE(LIC OV TG L7z, SOD i&HEoMEIE I kM
DFFEE Az, mRNA BHEOWEIZIE RT-PCR {EZ Y, F-actin R E L TEDOLEZRD
77

[#55 - 4] FR M 5 ONC FR-ILSOD Mifgicis <, PQ AT 4 Befll, 24 FEEIE D c-fos



KX cjun mRNA JHE T, PQ IARHE & Ll L CHMMARD bz, £72, PQ AT 4 FE[E, 24
It D ILSOD mRNA RBLE TiX, PQ FEAMMNE L Ll LMD biv/z, LavL, Mg
SOD &M, MRS W TEITRRD b ied oz, LLEDORERENG, IHHBEANIZ XL DS
R F-FEBL7R D ONTHIAE O FTREME DS RIE S 4172,

Whey protein 3 & O DSy DIRBTELERIUIZ 5 2 5 FEED TN

IEEERET R TRE R

PG T T NE ORI ORI RSB D T2 | R % R RIRERI ORI H 3 RET S v Twn
Do Lol WIURHEZD RAZ W ARIRBE SR T 2 56 b0 e lpnizd, L Zetko@n
WEOHERANRD SN TS, £, HIERBRBEORFFCEIROA TR Om 2, FEISAE ORI
WCOWTH T REENRLEL D, £ 2 TR TIE, F—AWERORIENTHY | BUELDIE
ENENEFREESNTOWDIIEY V737 H (whey protein ; WP) % v, BEREMERIFIELHKIE LCo W]
REMEAFHMET A2 AT, WP &AL Lz~ 270 x7 47 (MS) Oififl, B X OO MILE %
WIZE KIET WP OEEIZ DWW TR LTz,

AT L 7Y a— v EGHUIEIC WA LA Z R L7 MS FRERIEIZ L D | WP & B4l &
L7c MS 235 H4v, WP ORFIEAI~DISH O FREMED R 47z,

T YR ZEGE O KA WP S LSIEWP OEX U RIETHDLHB-77 vz (B
Lg) La-F7 b7 ATy (a-La), BLO FITC-F* X 5> (FD-4) ZFEEREM L, BHiB%E
BaiTolz, T D OMER, FD-4 OREEEERMEIL WP ORERFN MM 2R L, WPIZX5
BT EEIVRIB SN2, LML, B-Lg, a-LalllZZ ORI O bNRhotz, I 512, WP
BLOFD4 %7 v MGEIZHEN L. in situ WINEBREAT - 72, Z OfEHE., WP RIRE#EHEEIZ BV T
S8 FH I B b © D FD-4 OWRIEERE ) 23588 Dz, £z, IR Lz WP MS 1330 h I
KICEEfFT 2 2 LB OHNTzT=d, WPMS ZKEKE L, 7Y FHZEg 2 iz EZR & T
STz, ZOREE, WP X MS RO\ Tlelc@ls2 Sz FD-4 OF e E L1 ERT 5 2 &5
O HiT,

Pk, WP ORFIS BT DI, WP OMREMIFIZAI L L CoRRE 2/~ LT,



REBEHANFERME LR CE R

t tELRMERE D REEIE I B S TSR

ANRBR—E  (RAEE BiR)

AP, BENEDEZIRA L72BE . i a N T2 RO EEMEFENMEIC LD, ZNET
2, SEEYEHUZTE » 7o H PR TR BE Sy, THRIE S in vivo 7 —Z A 70K
MRH Y, REEHREOBENRR SN, £, B D TIEEREHEAROFEIL mRNA THERI LTV
20, EEFFEIZE B0 & 2o TR, RBFZETIE, BERERICIZFLIIFLIR & W% 72 v MFLIR BRI
JaE gl (HMEC monolayer) BifiEA N L, AL T4 BLOEHT =4 VikroOET /v
FEE A O Tl R 2 B AN L 72,

F9. BRI E T 5 FE A HICEIN L T, MilaoihEs KO EEEGUE (TER) I
5t U TENIZII Y — 2R E Uiz, IRIZHERESE L 72 monolayer O BRI E LT, =Kot
BB L O trypsin KIS EIEZIGH Lic, £ OREE, 2 B0 trypsin BG4 %78 L7
fid (double resistance HMEC) T, #& & @\ TER %75 L, EFrEOFMEIC Az, B T4
BIOAET =4 e OET /VHEE & LT, tetraethylammonium 3 & O p-aminohippuric acid
% 0.41p M TURINL, s o FLic X 0 fankFiik 2 584fi L7z, TEA TiX, Brb A ~Ofkn
WG OEREIC AR THEICRE L (p<0.05), PAH Ofikic FrthidBligE snizinor,

NS DFER) S, double resistance HMEC monolayer 1%, 3L IFLRICTVVEE 2R L, MK
DDA M A~EHEA T v A RRER SR D BBN R SN, S HI2, Bk EZ i TE %
ZEBHBNERD, T UAR—F—DORBLB L OMRELHRET 221280 ANBITICET 2
THHRNENFTREIC R D B 26D,

B4R D i HIBRBR I DR

BHEIE (RAEE ZR)

BUE, % 14 EAARBTICE, EHFICO W TRI-IBBRZIT) 2 ik >Tn5d, Lol &
BRIEMNFER SN TV AATEIIFLE LRV, TOofld « SEEHO -0 OMHRBRIEIZ S W THR
At L7z, I RBRIEAESICES L, International Conference on Harmonization D% x J5 Cdb 5 [E
FROBLR L | BEBEMBE CHLIABBB A ER L2 L 2aidR e Uiz, 72ds, ZHEIHD LA
WA= EZEAT 2 Z LT LW RO BRI TWDHIERT oA FHEHRERIEIC SV
Thiat L7,

BHREEEE (Puddle Over Disk) &3z MERL Lo — /L 2 —56 T UBHEEHA & LTk E AR L
L7278y THIOKME 2 34 5 720 0 A TIT (Artificial Sweat : AS) Wz itk E2E R L,



A RAZYy (IM) 85 (A, B, C, D), Y +t7r7=r (KP) #4 (E, F) BXUO74LE
7u7 = (FP) ®WAl (G, H. D OJesERM 9 BA O FHRBREZT - 72, Hhali 32°C, 12
h CiTo7,

Ny TRNTEAIE UL TEWAKMER Y ~—%2&Te =, KITEIET D LD TR IE+ 5, £ 2T,
v MFIZEEN, SRKMER Y ~— DL M6+ 2 L REDOHHERA A2 HWT, AS 2R
L. i e Uiz, 22N ORBCIAEORRENES Z Lnb, & MRS O 5 BIEEIHIZ RS
RbEWERESNTND Ca2HiRfEz, &4 BANZ W TS BRI SN OREE TLRA S
B, oA AT MNTOLROREIZLTAS 23R L7z,

BIRASHRIZ 72 > TN I & 2R L, USP OFMIZA DR WRANCE L CidiHm a2/ s <,
HOHWIHHEOEZREFT L, BAET DL I L TR ZIT 72, BME 22T L2k
IR & O T2 i E R cik, IM AT 10%., KP A TIRIEIE 100%., FP BUA|ICTIEH 40% D3
MR S iz, Z OMEERBRIEEZH WD 2 LT M O R OE WK A TR I AL D
N5, Ny THIOE - REOFHEHICERTH L LB LMD,

&S FAAIRER 351 5 TEWL BIEDHE At & MR

i B— GRA%ER %)

AR RSER (TEWL) OWIEZ, BEICBWTEREORIR « it iicA A Th b, £7-.

OECD 7+ KT A Cbitdk S 4L, FRLERBRAZ AT 5 BRO K JE integrity FEMICFIATE 5 & Sh
TW5, AARICBWTREEYGIERRZIT 5 HE. & MERREOMAICHKIN D D70, ~T L
ATy FPERBILHSINTND, £ 2 TRIFETIL, tape stripping (25 Y, FJEICHELREDO X A
—V% 5%, TEWL & OBFRZFAET 22 & T, TEWL 2~T VAT v MNILEDZ A — T DIEIEIC
T ENEYTHL0MF L, intact EEDHEE. TEWL (X £ D skin sample TH—EDEA
Boh, FEMENR LN, 5EIHETHO TS TiE, BIEMHIC TEWL O—i@tko LR AR, %
DOBEELEZR LZ, 7T HEUETIZ @O LFITZR SN, 20% b TEWL ORLERE
RRONKERNTYFER L, ZORRORKEZ AT 257201 stripping IZHW-T7 —7"%
BRLIEZ A, TEIBEUMKEO TS TIX SC 2MEE A EHFE LRV ORESIICKIBL TN D HO
72 & SC OIKEEN sample T LT KE S B o Tz, TEWLIZEGET 5 SC b7 oz b X
P ERTH0T, BlgEEhi SC OREDIEL S AUEBRIIKMEINTZ LD EEZEZ LD,
20 B TS L7z FE (full stripped skin) Ti%, HIEMHEIMOEZDO L O LV IKWVERSE Lz, Z
MITHEGRR L B SR ERDMADPLETH D, AFEOME R LY . TEWL ORIE LT integrity
OFHEICHND Z EIXARETH 208, BEDO X A —T %A, £72 TEWL OENL X A —V ORE



REBEHANFERME LR CE R

ZPRTLZ LIRS THD Z EAREBEN, SHIZTS L0 AT A — IR S LR
E LT, TEWL LW E a2 BT 2 2 LII3ERICREETH 5 2 & A ST o 7~

BeAMLTT ¥ AFEATICBE T 5 FE

THIBY (FAREE B2

TR 14 4 A1 B RO EAESERERCIT. 4B 11, 2 REH OFIMLTT & AFITIZEE 7
Plole, 22T, IBREBEN LD L 5 ITMRRIER 234N T 5 232D\ T, F88 - fighr L, Bishei&
AFATICEAT 2 BBEIC DWW TEL LT,

WEECIE, EAIEBRARO FAX 2O EFOFLE LR~ EALEZEETHUAT ANEST
BY, ZOFAX FIAFIZT5.7% & m <. < DISRBENFAL WD Z b, HMEiLekE b L
WU FOREEITR o7, 1. BRAMLGEAOHIER (1) BXOmBEERIER (BLF, J&i83R)
B(2) OREMHEREME L, 2. BEOEMBIURLHET 572010, ALERHAAEOH
BB ERAWTY I 2 b—Ya v EiTie o7,

1 (1) R ANTYBEZ RO & LERR, HC 30 SLINOFFHICIE L2 &b, 2o
B3 Y e DB EEEERE T D & Bz, (2) : BB OFE TId, BRIEKD DEEEE~DOHED
WA A L= X TEEHAR—=ZANRKRE W[ ORGFHANRREE N, 2 v Iab—var
AINTIC & 5 B OSBRI, BT (18%) @ 7 B0 HE S PIRIRICAERR 4@IR L, 2 |
HiCix 6 o, 3 [BIHLAREIE 8 B0 BENHERDERZFIHT L EVWIHERTHo72, 2D
Lol AR L2 2 SiE, BEDSABEHO (20 o)) EEZFIH LB, [HEERL A
RICEDARHBZRBRLIZZERH IO TIEIRVMNEZE L, HE LA TE 2 RIIE LA
Mholo, UEDZ et BEOEDBRIUIFOFMEMEDIBRIZ L VITRbID Z ENFE SN, &
%, FEAIIL (220 DR 2RO Z EREICEEBHORRICEN L L ) iRz fro
LB ENT L ERKREICHEETH D &bz,



BERIC &L 2Ry ORELEEREICET 5 THROBRN—BEFRRERMGORN T NVAERBIRE
XY HBEROKE—

HAAS L (AR R

AR & W TR RN R E R 1, AMEEREh I 2RI LT\ D e, SEikiEs s 2 hr—/LTX
DREEBMEDN H D R THE SN TWD, FEOWRTIX, E kHz LAT ORJE B OB 5 S B EL
B OPMUREIZ S L TR TH D 2 & DG SN TV D, EONRIT 21T AT ST
72N, ARG TIE, AREE BB E I & A OB G v A v DR E TR DA SR
o, IR Y — 2 AW CABRBIEE KT 5 8% R L7z,

FBRIT, WL E VAT LA Ty MERH S A 555 U, AEE E3ER AN 1 mM L
YA IR A LTz, 41, 158 L1445 kHz OBFM (FREE : 60 £721F 120 mW/em?2) % f4
B EITERUN G L. RIS E AT OBKE R L VA UBATRAZRE Lz, £z,
R 2 L BEREPE L E =4 — L7, 60 mW/ecm2 O CERFTI & RE L7z & &,
FTROEPEEICB T HBFRRA I LA v flux OBABRD b, BHZICIEa Y ha—
NATIE & Tl L7z, Flux k0D 7 > 7 4 — 4 —3 41 kHz > 158 kHz > 445 kHz 72 > 72,41 kHz @

F (120 mW/iem2) ZHVREEINZ T2 L 2 A, Bt A 2 O R E 1 1385 I R 7 [R5 2
FINEESND Z BB E o7, o, ERMICEBEERS L-Ga Lkl A, AR
JE 6 B U7 & XIS ZMRE R R B S e, AR R R 1, B B S HUE T base
line®50% FTKFLTW=Z &b, AE EH“%EBZ@%J’J&NM@@ LTW5 Z &R
ST, MEE» ORI L2l E 2 A, IR0 R 54 S MBEE0ET 5 Y RN Y —b & iR
L. EEEBRFI#%OBEEART ML OBGIZIES S MEEIREIZxT % 41 kHz 5 E O # 8 2 R
BLice ZAh, BEHITAERBIEEOBKMEFEIROIEBEAZERK L TWD I ERHER ST,

EIK D R BEEMEIEM & Transglutaminase i1 & D RIEM

BAR— GRA%ER %)
FIBIL, RNICELYD A EN T2 ORBWIC L 0 FHF SN2 GRS TH D, F23K
B, AEEOFTHEEICEZ VLT VL DD 125 THY | Stevens-Johnson JEEREZ KD K 512
WELIBELD D, EHFIL. JEEEHE Transglutaminase (TGase) & . FLAZAECAMERE, BRELA7
EOBEMIRBENTND Z E0vD, TGase IER L, EMO~T L 2T v Mg §F TGase
OFFEEZ RN, BEOREZRMT D7OD AT ) —= JIENATRETH D20 ERR LT,
LLRTOMFFE T TGase BLETEIEA G S 0T 2 T ABFHZ BV T O RO R NG ST,



REBEHANFERME LR CE R

enalapril & bleomycin (2 TGase BHEIEENRD G Z &b, WHEMIC L 5 IE ORIEICIT
TGase IEMENEET 5 Z ENTRBIND, EBERIEOWRE D H 2HEMWIE, TGase FHEEMZ =
Shpinote, LEER-T, TRHHEYIC K 3B ORIEITIE TGase IEMETIL e < B 7atiis 5
BETHHDEEX IS, enalapril & allopurinol DRFIFEY T 5 enalaprilat & oxipurinol
121X TGase BLETE NGB 7z dvo 7z, L7235 T, enalapril @ poor metabolizer 7% enalapril
WCEDEBERIE LT WD EWNRBEND, BBERIE LRVIEMIL, pentoxifylline %R T
TGase FHEIEMEZ RS 202072,

i & L TN D0 THEZ L OBJEMNR A LT3, (2L A EDIEYTITZD X 5 7eBfR
RO BN o722 L, TGase IEMELEDO A TIXFZ ORIEEZ TRT 2 Z LT TE T, H0IER
A B LI FERLETH D LB BbND,

R mEE & 7T VA - ERIHEBF LR OBHMIZONT

TRt B GRA%ER %)
TULE—MEREIT, FORKEERDT LIAF L DBENNS, BEET LX—PhEk L T
LAX—EER (UBERELTT) WOEHEN TS, BIEIINTRAE RN, = BERERT
LIV v Lo THIE L., BEIIEL BRIEMRT LAT L & o TRIET B, T LK L BN
1350 FHHLL Ed 2725, 2 b OB OFRBUTHIRIZ L > TRES R R LEZ LN TND, £ T,
PR FIRF I P FRE OB T — 2 % b LICAX, v/ R, 74 7 P O FERE
B & ABIIH R E W EERR A BIRBLICIT 2 7 LV X — M BRI BLEE S o @hin & BT
Bt & DBIEPEIZ OV TR LT,
ZERFREAC AL, AART LA —fa 022 iihilE s L OB EROEELZ B S OBLEIC
Mo TITotz, T ULAX—MERFHEBELOBAIL, i EER KRR SmER kIR
W, 1992 4E B 2001 4200 10 RN B SFHIREE L72BHEE O 5 6 HEL DT LV — M5
RENTRT LAF— EPYELE BB SN BE LG L, BERIIERELY —B Z & iThhit L7z,
T UF =R BB R OB & TEMTREG & OBTEME AR LR R, 3 B O XXM
BT UAX—HRRIRBERTEVHREZ R LZ, S5z, AXERce 2 SRHERE LI
&, LUEWHEZR Lz, SEOFAEOHERNS, b Z < ODBEPKEET S 3 HOBRELHLEH
MTEVERI 2R L7z AT IR, 7 LV F— R HBE R OB IS KBy 5.2 5
KT THdZ EnRENT,
B REEE, 2800 fEHICET 2D & bbb T A IEEMEOERELCEE O QOL IZE K2 E
WA G2 5, EREEESC QOL 0f i, ¥ 7457 « BYRER ENEBETHLN, ThbD



HLHE L 22 DAL BT - B R b EEREE ZH-> TV L EEZLND,

RIEERAERRIEIC & 2 BTG R DR R

THKHEIEE  (RAZEER iR

NSERERIFEGIRBE T 1999 06 O H ARG K E Y2 (JSPEN) ICK2RBI R —FF—24

(Nutritional Support Team : NST) #ERIEHEEBICFF L. R4 NST #5872 L7z, £ NST &
O —RICHEBEBARENERIC L 2 ZHE 1 LX —HEENEN H L, BIEAZEMENEE (COPD)
2L U D% < ORMEMR R B E D REEE R OREBIT 7% LIRS L TV D, REFM A
19 EC2x VX —HABEOHEIXEE CTHY . NST #lUKLZ < OBRELZWE L CExiz, 4HF
F AR U< U CHEBEEREREIEIC L 0 REEBZIT 5 &4, M BE OREBAL S HRIE ORI
fEATE D 0E Lz,
ABEH OGBS 2R, MEAENERZ AW TRR%, BEThTho~Xy K ETHEMIICT
HE L7z, WERNZITF ¥/ B —2EOHEEZHE O L5 I, MEov=—n— Mz Hnid
DL E PRS2 X512 Lie, ERNEERMIITRER SR 16 ofe L. MELELN
7~ REE 7% Harris Benedict ® = HHEH X472 pREE (2% L C 77 AW % Td - 7= TR o Tritk
PBEAFHE L7z, ALPREORRICOVWT, BF 2 A (A, BLT2) I L THEERIED 7 — L &
U7 =W THRICREE 285 2 & T, R/, BEORERMEZ SV T, FJmiin B B o ik
AT EE 1N (C &%) (T LCREE %49 2 Bid X (2 3 BIE L7z R CHIE L7z,
FRRFAY 223 AT Cid . ARFHRIEIC & 0 G2/ N IEEE O = 3L F—HBEENED T 5 L 9 fHm
DR ENTZ, LU, M2 OTTER TII L L OEFEZ LT L TWARELE X BN 5D,
FRIZHRE B B TUIAE L D72 R E L TH28% & Effiz s Liz, T 6 OJLEEIRRE (X
PR L TS STV ZERBICHRL T ARNZ | BEOHRERIZLZ2HDOTHD T
REE O ITIRIRIC K BN 2753 et &2 R~ Uiz, £z, BE C IR B Ot
FAE L DT> TR oTo, Ko THEBGHAND Z LIC L VIBROFME WS L0 b EEDOREL
DL LTERPSTEPRETUEIC XV IEGOB(LZ THRTE 2 iR TR S L,
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RS RARE AT DY P4 ORICET D

EAEE (BRAEE #R)

R R rRE (PHN) 13, JRICERE T 2ROV E>TH D, ZNET, PHNBEIC
kU ThRA RIGFRIEDR R SN TV DR, BARKRFPESSBHE L mwbe (LT, A miwke)
Tl % —BME T lidocaine & epinephrine O ff i (LE) &%, 2\ T2 Bt T methylpredoniziron

(MP) DA A R 7x LA (IP) MIEOEZF BN LTWD, RFEEL, BOIRRD)
REPFON, BIER RO S TWRWAS, fOTRNRE & OHEBRFHIITOA TRy, £Z T, K
Wik S MMOIRIIEDAMEZ LI L, E7othofisg o IP Bk L DB HIT 72, SHITAT VAT
v FEJAWTY FUA >0 IP #EAZIT, MBI ORETY FUA AREZRIE LAZIMEIC )
THEEERBI,

FiEE, PR 1 443 A~k 1 546 A £ TOHM., PHN &2 SN ABERE 745 L 0%
k PHN B 1 4 DOAF 84Tk LT IP BikE T o125 R & . clinical evidence |ZFEd# 41Tz
amitriptyline & gabapentin OJE#EZIHE., B M key word & L C PHN, iontophoresis % VT
PubMed (2 & 2 CHRSR 21TV, %Y Lic 4 MOT —Z 2k LT,

JeAS RO TP FRIE O RENIL. SCkFHAC & ¥ 4372 amitriptyline 33 £ Of gabapentin M i5%
ALY bARICEL (p<0.05), AMEDSRENTZ, K0S EFBEO IPFEORIL, Ml Tl
HEN TS LE L O MP iFik=° aspirin DL-Lysine & % f\ 72 IP FRIEOIRFAE L 0 AR
12 < . indomethacin &K Z FAWVZ TP BIE L D HENTW e, TaUE, flEse ColefT i E i)
OHMATTH S T-DITH U, S BEIRERE TR A6 U CRERFIET T3~ 2 RIS & b Cunizizh &5
A BTz, WHOHEMIHERLE T 275 TIE, B LA 6N TE LT, AMEDE N LIRS
iz,

KREMER T FALEYOFREERRE L OEBEBRICN T 514 b7+ VY ADFE

SHEE (FREE R
IRER 2 78 5 ABEORIE ERITE WY THEZ A L, RIRIC XA BRI~y i Wl TH 5,
AA L b7 H LA (AP) IZERAEM T2 2 LISk VWA RIS EET D Z LR ARETH D |
IRNFEEZICE L T WL D0 DOMmFR RSN TS, TR, IP BKENR S bE
MOIRNEEEZRTHZ L AR LTWAR, IRMEEE T LizE o TEE M o@EmEic k35 IP O%)
FAZOWTEHICRFT STV ARV, ARFZETIE, 7 VIRMRL S L CERBHIFE, €7 /UL aY
ELTFITC-FH% A hF > (4.4~150kDa) %AV T IP OFIBRHED R ZHER L, O CTAIKEE



IR D RNR bRt L7,

FEEE % Ussing BT v L3 — (28 A, FEBERID SRR~ FITC-T X A F 7 > OF @ EzHIE L
Tzo FEBRBAAA 120 £ 7213 180 /3R HE 2 AL D TP % 10 E 7213 30 A Lz, FEERHichz
D& ERPT (TEER) 2€=%— L7, ¥z, IP#EHAF I 90 5312 ATP, 8-bromo-cAMP, F7=
13 forskolin Z KEBHANIZIE I L7z & & OMEAEEIRE (Isc) DOZEAbZ EBBEREDIRIE L L THIE LT,

FERER & Bt & L7z & & (anodal IP), FITC-7 % A kT o OfEEEBIXERMKARIICHE R LT,
HWHEZ 0.85 mA/ecm?, #AKRRIZ 30 0 & L7z & &, anodal IPITRABR LT X TONTBEOT X
AR Z AT L CHERBRIBENI R AR Lic, —J7 . 2D X5 @ FILRMAN 4 faii & L7z cathodal IP
TRBlEINT, RIEHREITEIZelectroosmosisIFEIC L DB D LE X S 7z, Anodalds L O
cathodal IP & & IZIP#H HFICTEERZ IR T S /723, —FFIR b DO Tholz, EHIT, ATP,
8-bromo-cAMP, ¥ X UMorskolinlZ £ ¥ #F& &4 D IscZE bk, IPAFEE 2 b — L CHERZIT
minofe, U bRV | IPITRIEO A ERE A RE T 25 2 & 22 KEME o+ ORE R 2 EET 5 b
DEFx b,

ATFZROICEHRERIC & 256583y TR LB FE Sy THIO g

TMEEZ EEEE HR)

PIRTOMZE T, Fex 133y TAIOKHRBRIEICOW TRF ZER, ALIT (AS) oFHIck s
IEAAEE U 7o, AEIIRAM I 2 75 9 AS DML A 5 & L ICRE L2 BICHRBR AT O 2 &b,
R & S ME DT 23 & 2% TRIOBREZ FFIC & 5, ARUHRBRIED B AL, AEEE IR
AL, MAIOHEEZSEICE 5252 ENENTH LM, BRIEOHEEEZBET D &, SR LU
FBABOLBIC AN LN TELLEZXLND, £ T, WHMEDOSE LV NSAIDs &7 4653
v TR LBy TRIOREME L A T s 2 bk L,

RERBAIE LT, A FAZ T (IM) A 8F (CHEAFMBIUORIERL 4T, ¥ o e T x
v (KP) WA 7THE (Jesi 2 BB KON 5/, B vrrerer = (FP) [AI 45 (O
Fih 3 flk LOERRM 1 fE) &,

KA DO AS FTOMMEERE LIz 2 A, WENZERICIE S5 AS Ho Ca R IZRAIR T
RESERY | HbERED Ca ZXLE L L2RHIT IM ®AIOERMNTE 572, Fiz. KP fHAID%
JdhB L OVFP A DR T, 3mEg/mL @ Ca #4843 5 AS (AS(3)) 1 THFAI AR+ 5 5HI 4
BB, 12 F%OEY I RIZEMIC L > TREL B | AN F#E72 AS (ASKO) % H
W b EORHERIE, IM BAITH 10%. KP 851TH 90%. FP 841TK 50%72 - 72, IM Al
JeBE i & %I CHRIHFRICEITRD biveh oo, KP AT, Jediid ASB) & ASS) i 5 T
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# 90% DI DT Uz, — 5 #5850 Tk AS) TEEAIHAEE L= b D DIFIX 100% D=4~ L,
AS(S) TO B FITH 90% 72 o 7=, FP BAITITHR SIFIET & & RO R & 7% L7273, FP A
M OHL M =ITITA L5 FOZENRBD bivlz, YLEX D | ARG T RAM O MEFIICR AT
L2 L ERLTODD, MHEROEKNEANZ SOV TIREOM & B LIRS SRETH S LB
niz,

77 4 F =7 OWEHR L BERICET D

RATEM (FAIEE R

FI74F=T (A Ly H®) 1F. BERERTFZAERT vy o —E AR RIICHE T 20 7
MIZE L U TR S NN ATREIETH Y . T 055 50 F DEGARFER 24 £ C&FE I 41, 2002 4F 7
AR BT CHARTHRIE SN2, L L, ZOHOERKER IO CREMEM &I L 25
MNEI L, TOEBBBENKREL 7 u—XT v 7 ENT, 77 4 F=71%, DEOIEBREIETER
Nz ) Z b WFEHRLEEMICET 2+ RIERPELNTWRY, £ 2T, HERIE
BRER - MERATE v Z— (UUTF, BY ¥ —) [ZBWTH 7 4 F =T HMIAR 21 TV B BEFIZ DN
T, FOWEFNREEWERICOVWTHEL, BETHZ L LT,

U H =BT D77 4 F =T IRABE OIRRRIL, BRREME 1.1% | H0EMHR20.7%Th
D, RBHRIT21.T% Th o7z, ZOMPEEMOPIBARIOGHF LT L, T LA~ A D 50%
WIERIERNb DD, F7 4 F=TPROFTH DL ZE2B/T D&, RBEICHT 28 AL
WH D EBZ bivle, AFEE LT LIBEORMPIB ORI, 77+ F =715 D& 0
O D 2BENFIET D 2 L 2R Lz, — ., BWERORBE L IR ROBEGREFHAE LT
LA THIOBIERZ BB LZREICBWTY 7 4 F=T ORBENR 2 I TERVERERDOH 5
T ENRBENTZ, BT, THERB LZBE CRARBEAREB LOHENRZ Aoz L,
774 F =T RABE TR, MROBERMUORR G EE R DBEOREERBIREIC R b0 EE
R BT,



M DI BT O BB RRRIARAT

NILEF  (FAEER iR

EHOHANBITHE L BRI K DAL ~DERMEICET 25TV, L ZF ORI L L THE
SN TWD I/ MR M/P) ICBIL T, M—ENeBXITR R0, 2D, M/P &
HEHERFOEFIRREIZI T 2 M/P LEFR L, AR O EAL KB L, S HIZHI~D3E
WBAT 2 PR & B X T T L R0 YO BT KO M/P I OW TR L7z, E7z.
Bl VR YE I SV CEIRE RIS KR LT,

ETUE, AHEAEEEZ Z (L) L, O1av 8=k Ay hET-AHEE, @2 220 3—
FAV RETNA-EY FIADLOH, @2 38— kAL FET ALY 7 = T A0 5O
D 3ODETNAEIER L CTERE LTz M/P B E Ko7z, OF LU0@ Tk, M/P #iaflid, km, V.,
BIUZ, @Tixkm, k12, k21, V. BEVZDONA 7V v Rkt eotz, 72720, km 337t
HHEMEE EH, k(T o8 — b AV NEOBATER, VIIaMamE, FrEo 1) 3kr bI,

M2 113~_Y 7=Fb, ZEKL, THEHTOFVIEZ I REZRT, ShHORBIOET ANE,
RNENRE N T A — & —BEAIO Y TlE, HHHIRENS M/P BN TITE, 1 RIIGEED H 5546 T
3. BRI M/P REHTE S, BB, VAFVUVDOBKRT—26 MIP 235 L-L 25 1.67
Llpodn,
R ZZA2MIX, Harnack &£V HiAEREHRIIHRAED 1/8 CRANK 1/10) TH VY, RILFEOIRA
BT 5 AL IR (FLE/RRASER &) 28 0.1 R OBAIEMER W ERETE 5, 22
T, AR E M/P la ORI 1 RS-0 ORI/ ASEH &L 0.1 K & 72 28 2 R 72
oL AR 116L LA LML, RHATORMRZI R L0 fitHiREMMK 720 | AL 2N
BWATREME DS R S 7z,

v 2

TV hrAR—var/AF v b7 3 VU RERARIZET 2RO FEEREEERICET A
3

EHE % (EABKR BR)
Electroporation (EP) <° iontophoresis (IP) 72 & O#HLERREEIC LY, {LFEHIREESRT
IHIEE A ERINE N2 Do T @ FEMICOW T H IR ST 5 Z L3 REL 2ol 22T,
EP TR~ OBEBEFEANC L AV ON TV D EINT, VA —F—DEEE VA% 2
52 LIV AR NMLERR S E D HIETHS. —7, IP ITRERE$ 0 b B o A L,
EYOEBEZR A RET 2HNTTH L. £ 2 TARIFETIE, ZHE»LIEFRENTWD EP &
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IP Z0FA L7=HA ORESHRE LD A I = X A OMRI % 3 2 7-.
\Z & B O R 8 HIBIEERN R L & D iontophoretic permselectivity (2 &%IF9 EP D%

ZEAHlS D720, T =AM, AT AN, FEFEEMEORS I L USEMENE O m oy 2 VTR
17072, In vitro KGHEFEBROMER, TP @AM L 2&MEEHRIE, EP AElc X v FEs
EBMEB L ORIEBMRS 5 & b Lz, 2k, EP BRI X 58D permselectivity O
DL RICREPLOHGEA AT vORBICE2b0 e EI Nz, £z, Ko TE Y TIX
electrorepulsion DA GV K&, W F AU MEFEY TIEEED permselectivity DA I £E D
electroosmosis DX FAAERICKE S EET L EBHLNE o7, 2K L, BH13H Tl
EP/IP fFHIZL Y EFED permselectlv1ty DD L7212 b B 53, EP I X » TR I Hillsk
WL— hOKE ZESF L TRGERENERT D2 R Eniz. LEXY, EP LXK ED
permselectivity MZ (b & pore size DFBIZKE B L, KFIT electrorepulsion (2B 531212
HE XN DT = A MRS 7-F- ) TG A & BRI~ convective flow DEAE[E L1k 5
BRHABVETHDL LEZ LN,

KEHEREYDOBET Y VEAKE D b ORHMES X O EBITHEICET 555

FH B (EAREBR HR)

7 b E— R ORI DL 2 SN AIEER & L CHBUEA RO ThnER T ) UERERN
ZEHIND, 7 ME—MERERIEREIEOHIZIIKEED S O BFET 55, AT B U ITHUKMET
KREMEED ORFF BN, MA T, THETIOKERED O BT | Y 2o b OSEMHH M ZEE
ITHEICEET 23R8I XIT E A L7, 22T, KIBEEOHFHRT M —EERIGEIETH D
TN-1b ZEF VY E L TR L, 1(w/w)%TN-1b BT & U k& H 5 O TN-1b kit & %

WHEERER Lz, ek, EANZIIRWE, RIESMoBaAavEY v (2 ba—), 10(w/w) % Z
JVUEREF I B LAEWwW%ET I REMAZABYED ., & 51T intact skin (2 6 REfE H
Lizpavte) y @AY Y V) 2RV,

T EBFE RN D, v b e — R S R &7z TN-1b X E AR & O R AT FE L
TW/ZTN-1b TH 2 Z LRI Nz, 72, 10ww)%REHZ 7 U1 6 LI 5w/w)%t 7 2
REIFEAZ AR 'Y VEED SO TN-1b itttk ha— L EN S O L i LT, &
72 5% R LT, X5IT, stripped skin & AW BH@ERERE S, 10wwW%IEH T 7 U |
5wiw)%t 7 I REFEHABARY Y UL OREE AL br— A REND LV &< kb
MZEmRLz, 2, 2RO OWMEHEAZOKBHEICBWNTH 2y ho—ViE L F%E, S L < I3
M+ AR %7~ L7, intact skin (20 L7234 Tk, 2 COWE CHREZBIZR N2 7208,



FREHREIZa e — VB LY 2 TOWRE CHEINL-, :n%m#%#% £ JE 7> B B
TN-1b O Z R TWE, B 6 ABBEROE T I FR5UW 3B 2T 2 AIREMED RIE X
iz,

Uik, BV CEREEREICEAT S . G 3Nz TN-1b AABIRER Y Chor T IR
OWEITHT SN TREICHE L, BRI E Lz TN-1b OJRFTER 236+ 5 & PR E i,

KESHEREY OBKIER BRI ~DOE AN E L K - REZRZEB O

PIREoE (EHRBR 2R)

F & HRFNZ V28U TE RS A (Pressure Sensitive Adhesive @ PSA) IZIXFEICT Y a2 —2 %,
T IVNHKR, TARO=ZFENRH LN, ZNHITETHKETH D, 207D, PSA IZKEMIEY
BURR « BEASH D Z LIIREET, KT O BEATAID & ORUHMER R B B ME S 2 L <KV,

T T, AL TIE PSA 7 b O/KREMIED O - BEEEBMEDOSEZ HRY L LT, BikM: PSA 1ITH8
KD 53T 74 T —SbIEZ V&Y 2 RN LR 2R L, KBSy O PSA h
DYEFREME & BT HID 5 DFHMEIZ OV TRF LT, 28, BT AKEMESEY & L TERBRY 72 R
Z X v (Diphenhydramine Hydrochloride : DH) %, hia5 ZAIZ I HHRAOZEAN C, BREEAM DMK L |
Ry b AV MUERARRRTLRDOAFT LY - A YT Ly - AF LT ry 7 HEEE (SIS) %%
LT,

BUKPER > FORIMZ LY . DH 23 PSA BANZ AT b3 5 Z L3R S, F7o, BEAIhDKsy
ENAEREICEE LTS Z ENRB I, S5, TNHIMAOKI T v 7 7 A )V & #IEE
FERRIC S e v 8= b X2 MR TS B TR THHT 247 - 7o i 5. DH B I 2 12 Rk
i (R) £ b PSAH O DHEMEPESBEG LTV D Z Evrahic, £72, DH OrliEk

REITBUKMER 20 F ORI K 0 220 | Y OUMER K ORI O SEEITIT, B3 580K &5
FORRPEHIZRD EEZ BN,

bz & Xy, @mOREZERIG O L KEEEYE T M A OB, fi E5 & 2 0BT
FATIZE D ATRE CTH D Z L BRI E T,
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Y RPTEMA%OKN « K TERRICET 55758
- BHESFMIBARR AT TR S I R~ DRy 5T L B -

FEHRE  (EHBER R
—RRIC, RS R P S A7 SR RSB L 7 R RS R B IS 2 D 2B ER A~ L BT T D
Dy, IR DB AR~ E AT LIC B BB R~ E BT T 2. BTN AT C ORHISES) 4 #1155
T 556, R TS OEYOMEKRITERTH LI ENEE L, FENEHMEFHA L LIEFED
Fx OWMRIZL Y, HATORMMENEZ SO 5120, BMEMHRA~NEEEAT S L0 LITFEORA
WCHEALTZ R RIFCTHD Z ERHIA LTz, £72, fHh TCOEMREMECITmEAEEL T Z
EPHEE SNz, £ IT, A TCIIRTMRE Z# S E/oe T VEMEIER L, EWOKN - KT
FRBIZ R T MR DB DWWl L7, Wistar REEET » b OIEERIE PR ER N IHHE SRR
% &K1 (basic fibroblast growth factor : bFGF) % %xAiA E W72 ER 1.5 cm @ paper disk Z
iAF, 5 BRIEE L TR L LTCORFELERS T, ZOETAEMIIKL, E7VEME L
TOYYFAREF Y T LEZTHVEA T R Y T LEHIRNEEEEEA Gv), RSP E
P (t), TEERPMREA Ge) L, MmAEHSEMBREE & Mk 3 B ORRFHER 2 R, 155
NTeT —Z OV THHIATRE L2 ARTOBFIERE R & I L7, £ OFER, control, model [iffL
b LR GRICEYITIECOICEHIEER~ L BT L, model FET X 0 2iE R FMHE R NRO LTz,
—77, 1.c iG55 ORERERED B OFRYIE I contorl, model WAEE b Lt.BEHHDOEN & AT
<, P IEEFARR R R LiZ, & 512, control BECIE it B R ICHETIZRD b b3y
TR CHESAMICEET LD TH o720kt L, model # TIIAZRIKRRD & G~ BIT L T
WHATREMED B D Z &, model BEZ I8 D AERUKAR K OB i H & DIEMIE 1T control FEDZ 4L &t
NRTCEYVBNZ EPHIA LT, LD Z &0 b, ARG BN~ DO SYE AEIE, BRIk
T HEBEENEICER TR CTORMEEEZ 8D L5 FBEE LTHEATH L Z &, S HlTmitd
EENIRIT R ERE A S5 2 ENRE IS N,

AR IR B FE > b RSB~ D SRR AT 2 BT B W55

FBEE (EABR #ER)

BiTE, ERBHEERIC BT 2 MBI O Ko & S 2 8IRFIT, REEOREZ B2 2R GNRTE
W T, BIRES R U PR T2, B, A, KRESESORFHAL AT AT
U7 BV, IREREAISC 7 WALRIRAIZ WD 2 S0 T AT 8T o idm b2, K
DEN Dy T T4 TV ADKTAMBELE 2o T E. 22 TARE, RIS S A~IEY) & 1



BEEESE D2 LT, EPICORDEZRIETE, MO~ BB O 22\ IR 52 i A4
HBNDOFTREMEIZ DWW THRFETT 5 Z & & L7c. RUFSETIL, 44901 Franz HERPLEE L %2 AV in vitro
KREERFER TR, Bie s R (I, LIRMB XOFIRBR) 20 0 EEREICE T 5 Re %
fTofe. BT, ZOFRT 07 7 A VEBHE ST A—2OHM, MBI L 282, 512
HERBME L = AT T —BOFEIC Lo THAERT LIV A LA V54 VT F— | _EiE
T AT VE AW THEREICEER O 23T 5 2 & THREE L. £72, BAMZ TIRBICKY NA
H L<IiE EN #7952 & T invivo WIUERZ 1T NA AUIRFEBRIE & B b 2 g U 7=,
ZORER, IRBEEIIEMERE L1322 NE 7210 T72< NA 2B S5 2 ¢8R sh,
WA EEME DI DT b IR B S RS AN & A C& D aTReED R Sz, £z, IEHRL
DI D DRI _RARBOEENETH DL Z E0NmEnT-. 51T, L& (8, LR
BIOTIRE) CEEEEEICHEEIIR SN o720, RGBS CIE, RIS TREFMIZEH =2
T T —BPMFET D 2 EARENTZ. NAT, IR G IRIC e, REISE R B O R PE S E e
THIEBRINT.

Sl XY, IRBEZE A X 2 RIRE 51X~ O KYIEINREE B9 585 5k LTHATSH
LT ENTBENT. ELT, 70 N7y ZIEIRBEEERICI T 2 EREHEWNET L FikCe 5
Z PR ENT.

EF IVAY T LYY X b ORIRMEIZEE T D BIRBFRIRTE

FHILE (ABR %)

ER AT R IR OB, EROBFE~OBOLAEE 0 ITERS < ORMEBIER L
RSB > T\, LavL, 2OHAESCZEMIZET 2 #8238 - FHES D720
7, BEIRIO B 5FMBALEEN D, TNOOBMICE TN D RERIIEY L FRE, 1ZE AN
THALE M D RS DRI S 4L, W E R L, 2 LCHE (IR - gBilt) shaoT, 2hb
OFFFEAFHmIC IS EF BT (nutrient-kinetics) FIZRENTSMEL L 725, ARNE, WAL R
HEFFOVURT7 T (VB2) LIHEERINANREFRIIKFET D720 4T XA T8 U T —
—ELRNEWVDbRTWAYT /Jang Iy (VB12) 2ETNVERERE L, INOLEEF LA L
T AN (BEREMEY &) OWRINMEA i A O R R 5 FHI L 72,

VIR LS L 2 AFPOREHRVBL, VBI2)OBREMT 21TV, ZALEH I U OEAED
BHE T A — L & Rbiz, —HMORBRIZOWVTIL, FRENIBOLNDRY T AED LI LT
s O N O SRFELE R 2 F I T 2 AlRetk i me Sz,

VB2 [FAFOHIIH LT, BRI, OFERBIZ Bk 2 & B 5 91 I &
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LN T, B 7V A MELTORRAERRD LN, LML, OV 7Y A Mg T 5 &
NAFTRATGEY T 4 =TS LT & bbhol, —J, WUKEEEZ I ThoH VBI2IZOWN
TIE, AEOBF CIHMEAZEBRE . FERMRIIE N o7,
PLEORFR IO HABEAOFGAMEZTMT 2101, AT LHEYOXBRLBELERH DB D
D, RIFFRTRUIIENHENH WD Z EMTE D EBRE NI,

BEREK DAMRRIZEAI & L CORREICET 2%

Rk B EEABR )

SHFNC O D EIANT R FFESEE D7 < o3Itk - G EBIEEZHIETE 2 b OnNE
FLV, £ TAETIE, BENERFERCKEENZA L, T CIOEFEARCREMINY & L TR
&2 TV D IREEME MK (pH K 2), 7 h VIEEMAK (pH £ 12). B L O%E ORI T
H5HS—100 (pH# 12) (=— T A - AT LA7ag 7 kb (BF)) ONRAIEALE LTogRAkEE
BEtLiz, F72, ZRORHET 2 B2 LNAIEEBREERELIE L, SRR AR 54 2 58
WX BSOSOV T B HEE LTz,

RRERB LY U4 > OREERIE, 2 EIRERIEERE KR L O T V0 U B % 5
Bl & UT-RRTERUK 2 A & LG L _F LS @hole, £, T b OFEM LR 3Ry o
AYFRIAY SRR FAR L CH 1 | SRERMEIS K UMR T L U PRI IR I E IS BR T 5 & 9 7
WIAAEER RIT A B en T &R STz, —J5, MTT BB O 57 L 72 B E ML, K
&[A pH @ HCL, NaOH ¥R & R TR e 2R R biviz, S 510, K BMKE A BRI wE
HALzE 20BE~REO pH E8iE, [FpH © HCl1 < NaOH R L 0 /NShotz, ooz &n
5., BEKOZERAEYEZ, B pH OBMK, 7 VAKEIDENT EXRB SN, iz, REaE
BRI A— =X RT U VOFAENMG], HERENRH DL Z LRI, LEXY | EifAK
m&%@@%@%%ﬁﬁéﬁé&%mﬂ%ﬁﬁﬁé&%z%ﬂtoé6_\%ﬁﬁmm ZOWTIE
il 2 ORI LR FH KO EBLIC LS LTV D ESbN TV AIEEREFE 2 RET 2 1EAZ R
T DRI S, N TEMEIR T MO EREK Z WD 2 LT K 0 AR OB L IR b e B
EEZBNDTD, FHC 02- % RAT HHEBICHEA T 2 HA & UTHIRNEE TS Z &R SNz,



7 v FALARIBR D AN AR (2 B89 5 W5

e (IRE— #dR)

7 v RRFEEHERTH D5 7 A af5EEPFCA)IX, ZORFHEIZL-TT v MIBIT
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