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1) BRERAEME (4348) @ FEED5 SEBRAY: ) BARBCK BREAE,
AFMPIERREMSE, mElE, IR, 1997, O E

2) MRERET, KBES, BERRR B b T 1) Lim Y. A., Ma C., Kusumoto I. T., Miyashiro
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glucopyranoside and 1,3,4,6-tetra- O-galloyl-8-D-

glucopyranose from Chamaesyce hyssopifolia, as the

main inhibitory sbstances against human im-

munodeficiency virus (HIV) reverse transcriptase,

an enzyme essential for the proliferation of HIV.

The IC;, of these substances were 20, 50 and 86 M,

respectively, their modes of inhibition being non-

competitive with respect to the substrate.

2) Helal A. M., Nakamura N., Meselhy R. M., El-
Fishawy A. M., Hattori, M. and Mahran G.
H. : Guaianolides from Centaurea scoparia.
Phytochemistry, 45, 551-554, 1997.

3 3, 8 @a-0-Di(4-hydroxytigloyl) -1« H, 5aH,
68H, TaH-guai-4(15),10(14), 11 (13) ~triene-6,12-
olide; a new guaianolide, has been isolated from the
aerial parts of Centaurea scoparia together with nine
known ones.

3) Heikal O. A., Miyashiro H., Akao T. and
Hattori M.: ‘Quantitative Determination of
Paeoniflorin and Its Major Metabolites,
Paeonimetabolin I, in the Rat Plasma by
Enzyme Immunoassay. J. Trad. Med., 14, 15—
19, 1997.

After oral administration of paeoniflorin (PF) at
a dose of 20 mg/kg in rats, the plasma concentra-
tions of PF and its major metabolite
paeonimetabolin I (PM-I) were determined by
using the enzyme immunoassay method. The
plasma concentration of PF rapidly reached a Cux
(95 ng/ml) at 30 min, then decreased to 0.2 ng/ml at
240 min after administration of PF. On the other
hand, the plasma concentration of PM-I reached a
Chax (400 ng/ml) at 140424.7 min, then decreased
to 0.5 ng/ml at 480 min. The AUCs were 7700900
and 52400£17500 ng-min-ml~?!, for PF and PM-I,
respectively, indicating that the latter was a major
compound present in the plasma. These findings
suggest that orally administered PF is scarcely
absorbed from the gastrointestinal tract (GIT),
while the unabsorbed one is transformed to PM-I by
intestinal bacteria, which is subsequently absorbed
from GIT. This is the first report showing the
presence of PM-I in the plasma after oral admini-
stration of PF.

4) Lim Y. A., Kida H., Miyaji M., Kusumoto I.
T., Miyashiro H., Hattori M., Shimotohno K.,

Gupta M. P. and Correa M.: Inhibitory
Effects of Some Panamanian Plants on
Human Immunodeficiency Viral Reverse
Transcriptase and Protease. J. Trad. Med., 14,
54-58, 1997.

In the course of our studies on the development of
anti-HIV agents, we have screened thirty-nine
Panamanian plants for their inhibitory activity
against HIV-1 reverse transcriptase (RT) and
protease (PR), essential enzymes for proliferation
of HIV. Water extracts of Chamaesyce hyssopifolia
(whole plant), Cordia spinescens (leaves), and
Hyptis lantanifolia (aerial parts), and the methanol
extracts of Tetrapteris macrocarpa (aerial parts)
and Xylopia frutescens (leaves) appreciably inhib-
ited the activity of HIV-1 RT, with IC;, of 8,6, 7, 8,
and 11 ug/ml, respectively. Furthermore, the meth-
anol extracts of Erythroxylum citrifolium (trunk),
Serjania mexicana (whole plant), Waltheria indica
(branches), and a water extract of Lindackeria
laurina (leaves) showed appreciable inhibition
against HIV-protease, with ICs, of 58, 48, 46, and 54
ng/ml, respectively.

5) Kida H., Nakamura N, Meselhy R. M., Akao
T. and Hattori M. : Isolation and Identifica-
tion of Human Intestinal Bacteria Capable of
Hydrolyzing Saikosaponins. J. Trad. Med., 14,
34-40, 1997.

For studying biotransformation of saikosaponins
by human intestinal bacteria, thin-layer chromato-
graphy-densitometric analysis was performed on
the metabolites obtained by anaerobic incubation of
saikosaponins with a human fecal suspension. It
revealed that saikosaponins a, b,, b, and d were
converted to the corresponding prosaikogenins and
saikogenins in order. In the case of saikosaponin c,
saikogenin E was obtained as a sole product. Of 31
defined human intestinal bacterial strains, only
Eubacterium sp. A-44. could metabolize sai-
kosaponins a, and b, to the corresponding prosai-
kogenins and saikogenins. Saikosaponins d and b,
were hydrolyzed to the respective prosaikogenins,
but no saikosaponin ¢ by this strain.

After screening bacterial colonies from fresh
human feces for metabolizing activity of sai-
kosaponins, two of 60 isolates showed appreciable



ability of hydrolyzing saikosaponins a, b,, b, and d,
except for c, to the corresponding prosaikogenins.
However, both strains did not further hydrolyze the
prosaikogenins to sakiogenins. They were identified
as Bifidobactereim spp., named Bifidobacterium sp.
Saiko-1 and Saiko-2, close species to Bifidobacte-

vium breve ss breve and Bifidobacterium adoles-

centis, respectively.

6 ) Takeda S., Isono T., Wakui Y., Mizuhara Y.,
Amagaya S., Maruno M. and Hattori M.: [»
Vivo Assessment of Extrahepatic Metabolism
of Paeoniflorin in Rats : Relevance to Intesti-
nal Floral Metabolism. J. Pharm. Pharmacol.,
49, 35-39 (1997).

The extraction ratios of paeoniflrin in gut wall
(Eg), liver (Ey) and lung (E.) were assessed by
comparing AUCs after various routes of its adminis-
tration to estimate the first-pass effects and the
metabolism by intestinal flora.

Pulmonary extraction ratio of paeoniflorin was
assessed by comparing AUCs calculated from
venous and arterial plasma concentrations after
its intravenous administration (0.5mg kg=!). The
mean pulmonary extraction ratio was estimated to
be 0-06. The hepatic extraction ratio (Ey was asses-
sed by comparing AUCs after intraportal and intra-
venous administrations (0.5 and 5mg kg™!). The
plasma concentration profiles of paeoniflorin after
intraportal administration were very close to those
after intravenous administration, suggesting a negli-
gible hepatic extraction ratio of paeoniflorin. The
AUC value after intraperitoneal administration (0.5
mg kg™') was greater than that after intraportal or
intravenous administration. This finding suggests
that paeoniflorin is not metabolized in the gut wall.
The transference of paeoniflorin from the serosal
side to the mucosal side was evaluated by the
vitro everted sac method. The low intestinal perme-
ability (19.4 9% at 60 min) was demonstrated by the
comparison with phenobarbital (63.1 % at 60 min).

We conclude that paeoniflorin is not metabolized
by gut wall, liver and lung, its poor absorption from
the intestine results in extremely low bioavailability
and the unabsorbed fraction of paeoniflorin is
degraded by the intestinal flora.

7) Meselhy M. R., Nakamura N. and Hattori M.:
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Biotransformation of (-)-Epicatechin 3-0O-
Gallate by Human Intestinal Bacteria. Chem.
Pharm. Bull., 45, 888-893, 1997.

The biotransformation of (-)-epicatechin 3-O-
gallate (1) and related compounds was undertaken
using a human fecal suspension. Of fifteen
metabolites isolated, four compounds were new,
namely, two epimers of 1-(3’-hydroxyphenyl) -3-
(27,4”,6”-trihydroxyphenyl) propan-2-ols (6, 19) ;
2”7,3”-dihydroxyphenoxyl 3-(3’,4’-dihydroxy-
phenyl) propionate (14) and 1-(3,4’-dihydroxy-
phenyl) -3- (27,47 ,6”-trihydroxyphenyl) propan-2-ol
(18).

(-)-Epicatechin (2), (-) -epigallocatechin (16)-ard
their 3-O-gallates (1, 17) were extensively metabo-
lized by a human fecal suspension after incubation
for 24 h, whereas the gallates (1, 17) resisted any
degradation by a rat fecal suspension, even after a
prolonged incubation time (48 h), suggesting a dif-
ference in metabloic ability between two intestinal
bacterial mixtures from different species.

8) Arima T., Matsumoto J., Hori H., Kitamura
Y., Namba T., Hattori M., Kadota S. and
Nomura Y.: Ameliorating Effects of Cal-
cium/Magnesium Lithospermate B on
Cognitive Deficiencies in Senescence Acceler-
ated Mouse. Kor. J. Gerontol, 7, 17-24, 1997.

Effect of long-term treatment with calcium/mag-
nesium lithospermate B (LSB), a major ingredient
of Dan-Shen (Salviae Miltiorrhizase Radix) meth-
anol extract (DME), on memory and learning in the
scenescence-accelerated mouse was investigated by
maens of Morris’s water maze task. LSB treatment
significantly decreased both escape latency and
path length in the P8 strain of senescence-accelera-
ted mouse (SAMPS), which strain spontaneously
develops learning deficits. These results suggest
that LSB treatment improved spatial learning. In
neurochemical investigation, no effect on choline
acetyltransferse activity or [*H]QNB (quinuclidinyl
benzilate) binding was observed in the cortex and
hippocampus. Similarly, no effect was observed in
[*H] MK-801 ((+)-5-methyl-10,11-dihydro-5H-
dibenzo [a,b] -cyclohepten-5,10-imine maleate)
binding, [*H] NNA (NS-nitro-L-arginine) binding,
or [*H] PDBu (phorbol 12,13-dibutyrate) binding
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in the membrane fractions. However [*H] PDBu

binding in the cytosolic fraction was increased in

the hippocampus. Thus our data suggest that long-
term LSB treatment improves spatial learning in

SAMPS8. As to the mechanism, LSB treatment

alters the hippocampal functions mediated by pro-

tein kinase C (PKC).

9) Heikal O. A., Akao T., Takeda S. and Hattori
M.: Pharmacokinetic Studies of
Paeonimetabolin I, a Major Metabolite of
Paeoniflorin from Paeony Roots. Biol.
Pharm. Bull., 20, 517-521, 1997.

Plasma concentrations of paeoniflorin (PF) and
its major metabolite, paeonimetabolin I (PM-I),
were estimated after oral administration of PF to
rats at doses of 0.5 and 5mg/kg. The maximal
plasma concentrations (Cyay) of PF were 9.9 and
20.3, and those of PM-I were 16.5 and 101.7 ng/ml at
each dose, respectively. The times to Cuax (fnax)Of
PF were 11.6 and 13.3, and those of PM-I were 60
and 80 min, respectively. The AUC, 5, of PM-I
were 1873 and 12358, and those of PF were 300 and
1174 ng/ml, respectively.

On the other hand, after intravenous administra-
tion of PM-I to rats at doses of 0.2 and 2 mg/kg
(equal in molar ratio to 0.5 and 5 mg/kg PF), the
plasma concentration of PM-I decreased rapidly
and the plasma concentration-time curve profile of
it fitted well with the two-compartment model at
each dose, with terminal half lives (#,,) of 90.9 and
90.6 min. The Vi values were 0.91 and 3.791/kg, the
CL. values were 8.7 and 39.9 ml/min kg, and the
AUC,_ 5 values were 5614.1 and 13176.0 ng min/ml,
at each dose, respectively. The significant increase
in Vs and CLi, with increasing doses suggested
dose-dependent pharmacokinetics.

When PM-I was given orally at the same doses,
the following parameters were shown : Gyax of 102.2
and 285 ng/ml at fnax 6.2 and 7.5 min and AUCs of
4145.6 and 14182.1 ng min/ml, at each dose. The
bioavailability (F') values were 0.8 and 1.07, respec-
tively.

These findings indicated that the high percentage
of PM-I transformed by intestinal bacteria was
rapidly absorbed from the gastrointestinal tract,
and a significantly high concentration of PM-I,

rather than PF, was present in the plasma after oral

administration of PF.

10) Heikal O. A., Kanaoka M., Akao T., Hattori
M.: Effects of Spacer Homologous and
Heterologous Combinations on Enzyme Im-
munoassay for Paeonimetabblin I, a Major
Metabolite of Paeoniflorin. J. Trad. Med., 14,
105-113 (1997).

In the course of developing enzyme immunoassay
for paeonimetabolin I, a metabolite of paeoniflorin,
we investigated the effects of spacer homologous
and heterologous haptens on the sensitivity and
specificity in the assay. Three paeonimetabolin-I
derivatives possessing spacers of different length at
C-8 were employed as haptens for the preparation
of antisera and labeled antigens. These were 8-
(carboxymethylthio) paeonimetabolin I (CMP), 8-
(2’-carboxyethylthio) paeonimetabolin I (CEP) and
8- (5’-carboxypentylthio) paeonimetabolin I (CPP).
The N-succinimide esters of the respective
carboxythio derivatives were coupled with £ -
galactosidase (8-Gal) and bovine serum albumin
(BSA) to give enzyme-labeled antigens and BSA
conjugates (immunogens). Antisera 1CEP and
2CPP were prepared by immunization of rabbits
with the CEP- and CPP-BSA conjugates. The sensi-
tivity was higher in heterologous combinations
using the labeled antigens linked with a shorter
spacer arm than that used for antibody production.
The cross reactivities of 2CPP with the
paeonimetabolin-I related compounds were higher
than those of 1CEP.

11) Nakamura N., Kojima S., Lim Y. A., Meselhy
R. M., Hattori M., Gupta M. P. and Correa
M. : Dammarane-type Triterpenes from Cor-
dia spinescens. Phytochemistry, 46, 1139 -
1141 (1997).

Two new triterpenes, 3 a,6 3,25-trihydroxy-20
(S), 24(S) -epoxydammarane (1) and 3 a-acetoxy-
6 3,25-dihydroxy-20(S), 24 (S) -epoxydammarane
(2), were isolated from the methanol extract of the
leaves of Cordia spinescens, together with ca-
braleadiol (3).

12) Matsuse I. T., Nakabayashi T., Lim Y. A.,
Hussein G. M. E., Miyashiro H., Kakiuchi N.,
Hattori M., Stargeo S. and Shimotohono K. :



A human Immunodeficiency Virus Protease
Inhibitory Substance from Swietenia ma-
hagoni. Phytother. Res., 11, 433-436, 1997.

For the purpose of finding anti-HIV agents from
natural sources, various plant extracts were
screened for their inhibitory activity against HIV-
protease, and on enzyme essential for viral prolifer-
ation. By bioassay-directed fractionation of the
methanol extract of Swietenia mahagoni (bark)
which had shown inhibitory activity against this
enzyme, we isolated and identified chlorogenic acid
methyl ester as a inhibitory substance, its 50 %
inhibitory concentration being less than 40 xg/ml.
13) Lim Y. A., Kojima S., Nakamura N., Miya-

shiro H., Fushimi H., Komatsu K., Hattori
M., Shimotohno K., Gupta M. P., Correa M. :
Inhibitory Effects of Cordia spinescens
Extracts and Their Constituents on Reverse
Transcriptase and Protease from Human Im-
munodeficiency Virus. Phytother. Res., 11,
490-495, 1997.

By bioactive-guided fractionation of a water
extract of Cordia spinescens, magnesium lithosper-
mate (1), calcium rosmarinate (2) and magnesium
rosmarinate (3) were isolated as potent inhibitory
substances against HIV-1 reverse transcriptase
(RT) with ICs, values of 0.8, 5.8 and 3.1uM, respec-
tively. However, they were weak HIV-1 protease
(PR) inhibitors with IC5,>100 M. The RT inhibi-
tion by these compounds was noncompetitive with
respect to dTTP substrate.

14) Kida K., Akao T., Meselhy M. R. and Hattori
M : Enzymes Responsible for the Metabolism
of Saikosaponins from Eubacterium sp. A-44,
a Human Intestinal Anaerobe. Biol. Pharm.
Bull., 20, 1274-1278, 1997.

From a human intestinal bacterium, Eubacterium
sp. A--44, which is capable of hydrolyzing sai-
kosaponins to saikogenins, two glycosidases, S-D-
glucosidase and a novel type of B-D-fucosidase,
were isolated and characterized as saikosaponin-
hydrolyzing B -D-glucosidase and prosaikogenin-
hydrolyzing S-D-fucosidase.

Relative to the hydrolyzing activities toward
saikosaponins a, b, and b,, the S-D-glucosidase
showed lower ability to hydrolyze saikosaponin d,
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but no ability to hydrolyze saikosaponin ¢ or prosai-

kogenins.

By Sephacryl S-300 column chromatography, the
molecular weight of prosaikogenin-hydrolyzing 8-
D-fucosidase was estimated to be about 130 kDa.
The g-D-fucosidase could hydrolyze prosaikogenins
A and F, but not prosaikogenins D and G or sai
kosaponins. Relative to p-nitrophenyl g-D-fucoside-
hydrolyzing activity, this enzyme had 32.0 % and
22.2 % of its hydrolyzing ability toward p -nitro-
phenyl B -D-glucoside and p - nitrophenyl g-D-
galactoside, respectively. p-Nitrophenyl g-D-fuco-
side-hydrolyzing activity was inhibited by D-fucose,
and was weakly inhibited by D-glucose, D-glucono
d-lactone, D-galactose and D-galactono d-lactone.

By combining these two glycosidases, sai-
kosaponins a and b; were converted to their sai-
kogenins via the corresponding prosaikogenins.

15) Saito K., Oku T., Ata N., Miyashiro H.,
Hattori M., and Saiki I.: A Modification and
Conventional Method for Assessing Tumor
Cell Invasion and Migration and Its Applica-
tion to Screening Inhibitors. Biol. Pharm.
Bull., 20, 345-348 (1997).

In order to screen potent inhibitors of tumor
invasion and metastasis, we here devised a simple
and reproducible in vitro assay for tumor invasion
and migration. A conventional cell-counting assay
using a Transwell chamber with a microporous
membrane filter is troublesome and time-consum-
ing, involving visually counting the cells under a
microscope, and the invaded or migrated cells are
sometimes distributed unevenly in predetermined
fields on the lower surface of the filter. Therefore,
it is difficult to evaluate the invasive and migratory
abilities of tumor cells easily and quantitatively by
the cell counting method. In the present study,
crystal violet dye was used for staining the invaded
cells and colorimetrically assessing the invasive
ability per filter as an absorbance. In this crystal
violet assay, tumor cell invasion into a reconstituted
basement membrane Matrigel was proportional to
both the cell number added into the chamber and
the incubation period, and inversely proportional to
the amount of Matrigel barrier on the upper surface
of filter. The results obtained by this dye-uptake
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method were highly consistent with those of a
conventional cell-counting assay. Using this crystal
violet assay, the anti-invasive effect of doxorubicin
(DOX) was detected more easily and found to be
highly proportional to that by the conventional cell-
counting method. We therefore applied this conve-
nient assay method to screen anti-invasive and anti-
metastatic compounds. As a result, caffeic acid was
found to be more active in the inhibition of both
tumor cell invsion and migration without showing
direct cytotoxicity in wvitro than other related com-
pounds.

16) Yokozawa T., Dong E., Oura H., Kashiwagi
H., Nonaka G. and Nishioka I.: Magnesium
Lithospermate B Suppresses the Increase of
Active Oxygen in Rats after Subtotal Ne-
phrectomy. Nephron, 75, 88-93, 1997.

Subtotally nephrectomized rats were found to
have decreased activities of superoxide dismutase

(SOD) and catalase, and spin trapping with 5,5-

dimethyl-1-pyrroline-N -oxide (DMPO) showed

that the amount of hydroxyl radical in the residual
kidney tissue was greater than that in normal rat
kidney. This indicated both direct and indirect in
volvement of free radicals in renal failute. In con-

trast, rats given magnesium lithospermate B (10

mg/kg body weight) orally for 30 days after

subtotal nephrectomy showed restoration of SOD
and catalase activities to almost normal levels.

Hydroxyl radical, which is highly reactive and for

which there is no scavenger system in the body, was

decreased markedly in kidney homogenates
obtained from rats given magnesium lithospermate

B and in an experimental system for hydroxyl

radical production to which magnesium lithosper-

mate B was directly added. The increased levels of
uremic toxins in the blood were also low in rats
given magnesium lithospermate B. This indicates
that magnesium lithospermate B helps to inhibit the
progression of renal failure by scavenging radicals.

17) Yokozawa T., Fujitsuka N., Oura H., Ienaga
K. and Nakamura K.: In vivo Effect of
Hydroxyl Radical Scavenger on Methyl-
guanidine Production from Creatinine. Ne-
phron, 75, 103-105, 1997.

Both the serum and urinary creatol/Cr and

creatol+MG/Cr molar ratios were markedly higher
in rats given Cr than in control rats, indicating an
increased rate of conversion of Cr to creatol and
MG (increased production of creatol and creatol+
MG) under Cr loading. In contrast, when DMTU
was administered in advance, the serum creatol
level decreased in a dose-dependent manner, the
level being 74 9% lower in rats given a dose of 100
mg/kg body weight than in controls. The urinary
excretion of creatol was also decreased in rats
given DM TU, but unlike the serum levels there was
no dose dependency. Since there were similar
changes in MG, it was speculated that DMTU
blocked the production of creatol from Cr or pro-
duction of creatol and MG from Cr. However, there
were no significant changes in the molar ratio of
MG/creatol except for urinary MG/creatol in rats
given 50 mg/kg, indicating that DMTU inhibited the
production of creatol from Cr. Thus, it is apparent
that -OH is involved in the production of creatol
from Cr. The creatol/Cr molar ratio may serve as
an indirect index of the amount of +OH generated in
the body.

18) Yokozawa T., Dong E., Chung H.Y., Oura H.
and Nakagawa H.: Inhibitory Effect of
Green Tea on Injury to a Cultured Renal
Epithelial Cell Line, LLC-PK,. Biosci.
Biotech. Biochem., 61, 204-206, 1997.

When cells from a cultured renal epithelial cell
line, LLC-PK,, were cultured under hypoxic condi-
tions (oxygen concentration of 2 % or less) before
reoxygenation was applied (95 9 air, 5 % CO,), the
leakage of lactate dehydrogenase (LDH) into the
medium increased. This phenomenon was inhibited
in the presence of dimethyl sulfoxide, a hydroxyl
radical scavenger, suggesting the involvement of
free radicals. Such oxidative stress was significant-
ly inhibited by a green tea extract, and more potent-
ly by a tannin mixture. On the other hand, under
ordinary culture conditions (959 air, 5% CO,),
there was cell injury, although the LDH leakage
was less than that under hypoxia/reoxygenation,
and such injury was inhibited by the green tea
extract and the tannin mixture.

19) Yokozawa T., Dong E. and Oura H.: Proof
that Green Tea Tannin Suppresses the



Increase in the Blood Methylguanidine Level
Associated with Renal Failure. Exp. Toxic.
Pathol., 49, 117-122, 1997.

The effects of a green tea tannin mixture and its
individual tannin components on methylguanidine
were examined in rats with renal failure. The green
tea tannin mixture caused a dose-dependent
decrease in methylguanidine, a substance which
accumulates in the blood with the progression of
renal failure. Among individual tannin components,
the effect was most conspicuous with (-) -epigal-
locatechin 3-O-gallate and (-)-epicatechin 3-O-
gallate, while other components not linked to gallic
acid showed only weak effects. Thus, the effect on
methylguanidine was found to vary among different
types of tannin.

20) Yokozawa T., He L.Q., Muto Y., Nagasaki R.,
Hattori M. and Oura H. : Effects of Rhubarb
Extract in Rats with Diabetic Nephropathy.
Phytother. Res., 11, 73-75, 1997.

Rhubarb extract was given orally to rats with
diabetic nephropathy induced by subtotal ne-
phrectomy and injection of streptozotocin. As a
result, high blood and urinary glucose levels, which
were conspicuous in similarly treated rats that were
not given rhubarb extract, were ameliorated.
Furthermore, improvement of hyperlipidaemia, and
accelerated excretion of urinary urea nitrogen and
creatinine were observed. These findings indicate
that rhubarb extract has potential as a new thera-
peutic agent for inhibiting the progression of diabet-
ic nephroparhy.

21) Yokozawa T., Dong E., Liu Z.W. and Oura
H.: Antiperoxidation Activity of Traditional
Chinese Prescriptions and Their Main Crude
Drugs in Vitro. Nat. Med., 51, 92-97, 1997.

The antiperoxidation activities of 80 traditional
Chinese prescriptions and 30 of their constituent
crude drugs were studied in detail using a lipid
peroxidation generation system mediated by addi-
tion of H,0,/Fe?* to rat liver homogenate. It was
found that the prescriptions with the greatest pro-
tective activity against peroxidation were, in order
to effectiveness, Daio-botampi-to, Dai-saiko-to,
Mashi-nin-gan, Otsuji-to, Saiko-keishi-kankyo-to,
Shakuyaku-kanzo-to and Shishi-hakuhi-to, of

7

which the first 5 showed relatively lower 1C;, val-

ues. In an addition, among the crude drugs tested,

Glycyrrhizae Radix, Rhei Rhizoma, Scutellariae

Radix, Cinnamomi Cortex and Ephedrae Herba

showed the strongest inhibition of lipid peroxidation

formation. Almost all the prescriptions which had
antioxidant effects were composed of one or more
of these crude drugs.

22) Dong E., Yokozawa T., Liu Z.W., Oda S.,
Muto Y., Hattori M. and Watanabe H.: Pro-
tective Effects of Daio-botampi-to and Its
Three Major Components on Rat Kidney and
Renal Proximal Tubule Cells Subjected to
Ischemia (Hypoxia)-Reperfusion (Reoxy-
genation). J. Trad. Med., 14, 41-48, 1997.

The effects of Daio-botampi-to (K&t %)
and its three major components-Rhei Rhizoma,

Moutan Cortex and Persicae Semen-in ischemic-

reperfused rats were examined. When Daio -

botampi-to and Rhei Rhizoma were given orally at

a dose of 200 mg/kg body weight/day for 20 consec-

utive days prior to ischemia and reperfusion, the

conversion of xanthine dehydrogenase (XDH) to
xanthine oxidase (XOD) was inhibited. In addition,
both were able to sustain or increase the activities
of the antioxidation enzymes superoxide dismutase,
catalase and glutathione peroxidase, while malon-
dialdehyde levels in the serum and renal tissue were
lower. Decreased levels of urea nitrogen and
creatinine in serum demonstrated a protective
action against the renal dysfunction caused by is-
chemia and recirculation. On the other hand, it was
demonstrated that Daio-botampi-to and Rhei

Rhizoma could affect proximal tubule cells cultured

under hypoxia-reoxygenation, probably by prevent-

ing oxygen free radicals from attacking cellular
membranes. Although Moutan Cortex and Persicae

Semen did not produce the same effects, being blood

circulation-facilitating agents, it is believed that

their action may occur through another mechanism,

i.e. improving impaired reflow of blood on recircula-

tion, resulting in prolonged ischemia.

23) Yokozawa T., Liu Z.W., Shibata T. and
Hasegawa M. : Role of Oriental Medicines in
the Treatment of Acute Renal Failure : Car-
thami Flos, Rhei Rhizoma and Astragali
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Radix. J. Trad. Med., 14, 49-53, 1997.

Rats with renal failure induced by injection of
glycerol show increased levels of urea nitrogen and
creatinine (Cr) in serum and decreased creatinine
clearance (Ccr). Fractional excretion of sodium
(FENa) increases with the increase in urinary vol-
ume, while urinary osmotic pressure decreases. In
glycerol-treated rats, Carthami Flos, Rhei Rhizoma
and Astragali Radix all caused a decrease in urea
nitrogen, Cr and FENa. In addition, Carthami Flos
increased the urinary osmotic pressure, Rhei
Rhizoma decreased the urinary volume, and
Astragali Radix increased the Ccr, suggesting that
these drugs ameliorate the abnormalities of acute
renal failure through different modes of action.
24) Yokozawa T., Dong E., Chung H.Y., Oura H.

and Nishioka I.: A Protective Action of
Magnesium Lithospermate B on Renal Func-
tion after Ischemia-Reperfusion of Rats and
Cultured Proximal Tubular Cells. Nat. Med.,
51, 287-292, 1997.

The effect of magnesium lithospermate B in is-
chemic-reperfused rats was examined. In the con-
trol rats, blood and renal parameters and the activi-
ties of antioxidative enzymes in the renal tissue
deviated from the normal range, indicating dysfunc-
tion to the kidneys. In contrast, when magnesium
lithospermate B was given orally at dose of 10 mg/
kg body weight/day for 30 consecutive days prior to
this ischemia and reperfusion, the creatinine levels
in the serum and renal tissue were lower, while
guanidinoacetic acid levels were higher in the treat-
ed rats compared to controls ; in addition, superox-
ide dismutase and catalase activity in the renal
tissue remained almost as high as that in normal
untreated rats. This indicates that the improvement
in renal function caused by magnesium lithosper-
mate B is closely related to its antiperoxidation
activity, which was confirmed by electron spin
resonance findings. In an i vitro model with LLC-
PK, cells exposed to hypoxia and reoxygenation
incubation, magnesium lithospermate B effectively
inhibited the leakage of lactate dehydrogenase from
the cells, and the formation of malondialdehyde, in
a concentration-dependent pattern. Results from
both iz vivo and in vitro studies have indicated that

magnesium lithospermate B can not only protect
but also prevent renal dysfunction as a result of
ischemia-reperfusion by inhibiting lipid peroxida-
tion. In addition, its membrane-repairing effect
suggests that the proximal tubule is one of its
possible sites of action.

25) Yokozawa T., Dong E., Kashiwagi H., Kim D.
W., Hattori M., Kadota S. and Namba T.: In
Vitro and in Vivo Studies on Anti-Lipid
Peroxidation Effect of Extract from
Luobuma Leaves. Nat. Med., 51, 325-330, 1997.

Three Luobuma extracts prepared from
Apocynum venetum L. were investigated for their
antioxidant activities using non-enzymatic and en-
zymatic oxygen free radical generation systems
vitro, and an in vivo System using animals treated
with carbon tetrachloride. The results demonstrat-
ed that Luobuma leaf extract I efficiently inhibited
the lipid peroxidation reaction generated either non-
enzymatically or enzymatically iz vitro. Spin-trap-
ping also revealed the same ability. In the i vivo
experiment, a significant decrease in thiobarbituric
acid-reactive substance in serum and liver was
recognized after treatment with Luobuma leaf
extract III. The activities of superoxide dismutase,
catalase and glutathione peroxidase were also
higher in rats given Luobuma leaf extract III.

26) Liu Z.W., Yokozawa T., Dong E. and
Yamamura H.: Effects of Daio-botampi-to
and Its Component Drugs on Cephaloridine-
Induced Renal Injury. J. Trad. Med., 14, 129-
135, 1997.

Daio-botampi-to (K 4Lt E#%) has been proved
to decrease the severity of renal injury induced by
cephaloridine, in which proximal uriniferous tubules
represent the main site of injury. Variations in the
nitrite/nitrate ratio and the activity of radical scav-
enger enzymes also suggested the protective effect
of Daio-botampi-to against oxygen stress. In addi-
tion, a cell-protective effect on a cultured renal
epithelial cell line, LLC-PK,, was observed. These
effects are considered to result from combined
actions of the component drugs of this preparation,
i.e., Rhei Rhizoma, Moutan Cortex and Persicae
Semen.

27) Yokozawa T., Dong E., Liu Z.W. and Shimizu



M. : Antioxidative Activity of Flavones and
Flavonols in Vitro. Phytother. Res., 11, 446~
449, 1997.

Forty-one flavonoids of the flavone and flavonol
types. were investigated for their antioxidative
activity using a lipid peroxidation generation sys-
tem mediated by the addition of H,0,/Fe** to rat
liver homogenate. The results showed that both
types specifically and markedly reduced the produc-
tion of peroxidants induced by H,O,, Fe?* or a
Fenton-type reaction. The scavenging ability of
these compounds was found to be associated closely
with their chemical structure, especially the number
of hydroxyl groups linked to the basic skeleton.
However, there were some exceptions, implying
that not only hydroxyl groups but also their configu-
ration determines the activity.

28) Yokozawa T., Dong E., Oura H., Nishioka I.,
Kawai Y. and Gemba M. : Protective Effects
of Wen-Pi-Tang against Cultured Renal
Epithelial Cellular Injury. Phytomedicine., 4,
245-250, 1997.

A study was conducted to clarify whether
extracts of Wen-Pi-Tang and its component crude
drugs ameliorate renal cellular injury by assaying
lactate dehydrogenase and malondialdehyde leak-
age from LLC-PK, cells in culture. The cells were
cultured with various concentrations of the samples
under two sets of conditions: routine and hypoxia-
reoxygenation. The results demonstrated that Wen-
Pi-Tang, Rhei Rhizoma, Glycyrrhizae Radix exert-
ed marked protective effects on the cells; Ginseng
Radix showed moderate activity, whereas Zingiber-
is Rhizoma and Aconiti Tuber had virtually no such
effect. Two pure compounds, epicatechin 3-O-gal-
late and licochalcone A isolated from Rhei Rhizoma
and Glycyrrhizae Radix, respectively, exerted the
same marked effects as the parent crude drugs. In
the light of these findings, we concluded that Wen-
Pi-Tang and its major components protect renal
epithelial cells against injury mediated by hypoxia-
reoxygenation and/or prevent such injury. The
primary mechanism of these effects appeared to be
antilipid peroxidant activity present in the prepara-
tion.

29) Yokozawa T. and Dong E.: Influence of
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Green Tea and Its Three Major Components
upon Low-Density Lipoprotein Oxidation.
Exp. Toxic. Pathol., 49, 329-335, 1997.

The abilities of green tea extract and its three
major components to inhibit lipid peroxidation in
low-density lipoprotein (LDL) catalyzed by copper
were tested iz vitro using malondialdehyde as a
parameter of antioxidant activity. The results
demonstrated that green tea extract markedly
delays peroxidation with a dose-dependent pattérn.
Of the three components, polyphenols had the stron-
gest action. Similar action was also shown in the
theanine-treated group but was weaker than in the
former, whereas caffeine had a very limited effect.
Based on these data, it is concluded that green tea
extract can effectively inhibit peroxidation and that
this activity is due largely to the polyphenols it
contains. According to the ultraviolet spectra, cop-
per chelation is suggested to be one of the possible
mechanisms of LDL antiperoxidation.

30) Yokozawa T., Dong E., Liu Z.W., Shibata T.,
Hasegawa M., Watanabe H. and Oura H.:
Magnesium Lithospermate B Ameliorates
Cephaloridine-Induced Renal Injury. Exp.
Toxic. Pathol., 49, 337-341, 1997.

To determine whether magnesium lithospermate
B ameliorates renal injury induced by cephaloridine,
the effect of cephaloridine was investigated in rats
given magnesium lithospermate B for 20 days pre-
ceding cephaloridine administration and in control
rats given no magnesium lithospermate B. In the
control rats, blood and urinary parameters and the
activity of radical-eliminating enzymes in the renal
tissue deviated from the normal range, indicating
damage to the kidneys. In contrast, rats given
magnesium lithospermate B showed decreased
urine volume, increased urinary osmotic pressure,
and decreased urinary levels of glucose, protein,
sodium and potassium, denoting less damage to the
kidney. In this group, the urinary nitrite/nitrate
ratio, and the activities of superoxide dismutase and
catalase in the renal tissue were increased, while the
malondialdehyde levels were decreased, suggesting
the involvement of radicals in the normalizing of
kidney function. The increased levels of urea nitro-
gen in the blood of rats with induced renal failure
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were also lowered by administering magnesium

lithospermate B.

31) Yokozawa T., Dong E., Oura H., Nonaka G.
and Nishioka I. : Magnesium Lithospermate B
Ameliorates Cisplatin-Induced Injury in Cul-
tured Renal Epithelial Cells. Exp. Toxic. Path-
ol., 49, 343-346, 1997.

A study was conducted to clarify whether magne-
sium lithospermate B ameliorates cisplatin-induced
renal injury in terms of lactate dehydrogenase and
malondialdehyde leakage from LLC-PK,; cells in
culture. Magnesium lithospermate B was shown to
suppress the cytotoxicity of cisplatin, the suppres-
sive effect increasing with the dose of magnesium
lithospermate B.
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1) RH S, 213 MAEERRYASASERE p.83
(1996)

2) A. Nawawi, $FHEX G. Hussein, A. S.
Ahmed, BREBIELH, R)IIEE, BAARE © Screen-
ing of Traditional Medicinal Plants for Anti-
Herpes Simplex Virus Type 1 (HSV-1) Activ-
ity. BAESRE 117 F££. 1997, 3, BHH.

[Purpose] For investigating naturally occuring
antiviral agents, various traditional medicinal
plants were examined for antiviral activity against
herpes simplex virus type 1 (HSV-1) by plaque
formation assay.
[Experimental] Plaque formation assay was perfor-
med using monolayer cells in 6.0 cm diameter dish
infected with Seibert strain at 100 plaque forming
units (PFU) per dish, and using methyl cellulose
(0.8 %) medium overlay with 100 xg/ml of the
samples. The anti-HSV-1 activity of each test
sample was determined as the percent plaque for-
mation of control.
[Result] Of 57 traditional medicinal plants collected
in Indonesia, Egypt and Sudan, the water and/or
methanol extracts of 11 plants i.e. Acacia nilotica
(pods), Eurycoma longifolia (stem), Eucalyptus alva
(fruits), Filicium decipiens (stem bark), Haplophyl-
lum tuberculatum (roots and aerial parts), Garcinia
mangostana (leaves), Melaleuca leucadendra
(fruits), Nephelium lappaceum (pericarp), Punica
granatum (pericarp), Schleichera oleosa (fruits),
and Toona sureni (leaves), showed potent inhibi-
tory activity. The methanol extract of Toona sureni
and the tannins fraction isolated thereof showed
potent HSV-1 inhibitory activity (ICs 38 xg/ml
and 15 xg/ml, respectively).

3) & N8, HWERT, REPMCEH, PIBREF, K
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BSHE 2, 192P. 1996,

4) BEKEF, REEF EF mE 8 SR, R
EHE BBFREXMLRICHE T2 HEN®E., BARE
FSEIIES, 1997, 3, ETHA.
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8) Ienaga K., Mikami H., Nishibata R., Na-
kamura K. and Yokozawa T.: NZ-419, A
Novel Intrinsic Anti-Oxidant, and Its Inhibi-
tory Effect on the Progression of Chronic
Renal Failure in Rats. XIVth International
Congress of Nephrology, 1997, 5, Sydney.

NZ-419, 5-hydroxy-1-methylhydantoin, is a new-
ly recognized intrinsic anti-oxidant. We investigat-
ed its inhibitory effect on progression of the adenine-
induced chronic renal failure (CRF) in rats. The
effect was evaluated three weeks after adenine-

loading when the GFR value decreased to ca. 5-10

9 of normal one. First, NZ-419 was administered

from the beginning: NZ-419 prevented the initiation

and/or progression of CRF clearly, because the
decrease in creatinine (Cr) clearance was signifi-
cantly inhibited and levels of biochemical parame-
ters in serum were significantly retained: serum Cr
level was restored significantly in a dose dependent
manner, and serum calcium and phosphate levels
were maintained in normal levels. Moreover, an
inhibitory effect of NZ-419 on the progression of

CRF was also observed by two weeks administra-

tion using the adenine-induced CRF rats whose

GFR has been already decreased into ca. 25-50 2§ of

normal values. Similar effects of NZ-419 showed

significant decreases in serum concentrations of Cr,

MG, GSA and creatol® (CTL). The molar ratio

CTL/Cr, an index of hydroxyl radical (oxidative

stress) iz vivo, in both serum and urine decreased

significantly by NZ-419, indicating that this agent
decreased oxidative stress. Our results indicate that

NZ-419, an anti-oxidant, prevents and inhibits the

progression of CRF in rats.

9) Ienaga K., Nakamura K., Yokozawa T.,
Aoyagi K. and Nakano K.: Oxidative Meta-
bolic Pathways of Creatinine to Form NZ-419
and Creatol in Chronic Renal Failure. XIVth
International Congress of N‘ephrology, 1997,
5, Sydney.

During our screening for low-molecular weight
bio-active substances accumulated in mammals
under stress conditions, we isolated 5-hydroxy-1-
methylhydantoin (NZ-419) first from the inflamed
skin tissues and then from urine of patients with
chronic renal failure (CRF) together with creatol®
(CTL : 5-hydroxycreatinine) . We report herein dis-
covery of two new oxidative pathways for Cr in
mammals: Cr > NZ-419 = methylurea and Cr =
CTL> methylguanidine (MG). First, we show that
ca. 0.2 % of Cr in normal subjects was catabolized
in each pathway. Second, we show that CTL level
and molar ratio CTL/Cr in both serum and urine
increased up to ca. 2 9% in CRF patients, and both
indices in serum were highly correlated with renal
dysfunction. Third, we show that serum NZ-419
levels of patients with CRF were significantly
higher than those of normal subjects, but any corre-
lation with severity of CRF could not be found.
Since we have already shown that CTL levels and
the ratio CTL/Cr in physiological fluids can be
indices for oxidative stress and/or hydroxyl radical
generation i vivo, our results show that oxidative
stress increases in proportion to the severity of
CREF. If we take the notion that oxidative stress can
be one of promoting factors for the progression of
CRF, some safe anti-oxidants could be candidates
for medicines against CRF. We are now evaluating
NZ-419 as such a candidate.

10) S. ElI-Mekkawy, M. R. Meselhy, N. Nakamu-
ra, M. Hattori : Triterpenes from the fungus
Ganoderma lucidum. BAEZSIcFET 85596
EfI<, 1997, 6, &R

[Purpose] The fruiting bodies of the fungus

Ganoderma lucidum (Polyporaceae) have been used

as one of the valuable traditional Chinese medicines

for the treatment of various kinds of diseases.

Recently, several biologically active polyoxygenat-

ed triterpenes have been isolated from this mush-



room and proved effective as cytotoxic, antiviral
and hepatoprotective agents. In the course of our
continuing search for natural products as anti-HIV
agents, the MeOH extract of the fruiting bodies was
found to show moderate inhibitory activity in vitro
against HIV-1 PR. The isolation and structure
elucidation of two new triterpene and sterol are
reported herein.

[Method] The fruiting bodies of G. lucidum was
extracted with MeOH. The MeOH extract was
filtered through a column of Diaion HP-20, washed
with water and then with MeOH. Repeated CC. of
the MeOH eluate followed by MPLC and HPLC
afforded thirteen compounds.

[Results] Structural elucidation of two new com-
pounds (1 and 2) and eleven known ones was
accomplished by careful inspection of their
spectroscopic data. Testing the HIV-1 PR inhibi-
tory activity of the identified compounds is in prog-
ress in our laboratory.

11) #)IEERE, #EE=, dHERX, HPER, RS
EHE, FFEF HEREREFI =V ICBI3AK
EEELEDRER, FURMEEEFESAR,
1997, 8, KRR.
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1) Inokuchi J, Okabe H, et al : Chem. Pharn. Bull,
33(1), 264-269(1985).

12) M. R. Meselhy, O. A. Heikal, T. Akao, M.
Hattori, H. Ono, C. Sadakane : Determination
of Paeoniflorin and Paeonimetabolin 1in Rat
Plasma after Oral Administration of Toki-
Shakuyaku-San(TS) and Shakuyaku-Kanzo-
To (SK). H14EFMERERF KRS, 1997, 8, KX
Bx

[Purpose] The present study was designed to inves-

tigate plasma concentrations of paeoniflorin (PF)

and paeonimetabolin I (PM-I) after p.o. administra-
tion of two different Kampo prescriptions contain-

ing paeony roots, relative to that obtained after p.o.

and/or Z.v. administration of PF and/or PM-I, to

emphasize the role of PM-I in the therapeutic effect
of PF and Kampo prescriptions containing paeony
roots.

[Method] Doses of 100 and 500 mg/kg of the Kampo

prescriptions TS and SK were orally administered

to male Crj:CD (SD) rats. Similarly, PF (at doses
of 0.5 and 5mg/kg) and PM-I (in equal molar
doses) were administered. Blood samples were
obtained at time intervals after administration.

Concentrations of PF amd PM-I in rat plasma were

determined by the respective EIA methods.

[Results and Conclusion] Following p.o. admini-
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stration of PF, the maximal plasma concentrations
(Gnax) of PF were 9.9 and 20.3 (with AUC of 300
and 1174 ng-min/ml) and those of PM-I were 16.5
and 101.7 ng-min/ml at 0.5 and 5 mg/kg, respective-
ly. The times to Cpax (fnax) of PF were 11.6 and 13.3,
and those of PM-I were 60 and 80 min, respectively.
When PM-I was given orally at the same doses,
Cnax 0of 102.2 and 285 ng/ml were reached at fnax
6.2 and 7.5 min. The AUC values of PM-I after p.o.
administration of PF (1873 and 12358 ng-min/ml)
were comparable with those after p.o. and i.v.
administration of PM-I (4145.6 and 14182.1, and
5614 and 13176 ng-min/ml, respectively) indicated
that most of PF was transformed to PM-I by intes-
tinal bacteria and PM-I was rapidly absorbed from
the intestine. Following p.o. administration of TS,
the Cnax of PF (146.3 and 165.1 ng/ml) were reached
at 60 and ca. 45 min (with AUC of 14305 and 19385
ng-min/ml), and those of PM-I were 184 and 400
ng/ml at 120 and 180 min (with AUC of 98497 and
182188 ng-min/ml) at 100 and 500 mg/kg, respec-
tively. When SK was given orally, PF and PM-I
were detected at considerable concentrations (Cpax
of 100.1 and 144 ng/ml, and 141.6 and 726.5 ng/ml,
respectively. Relative to TS, the Gyax of PF and PM-I
were reached both at 5 min, and at 360 and 480 min,
respectively, and retained in plasma for a longer
period of time. From these observations, it seems
likely that administration of TS of SK potentially
affects absorption from GIT, plasma concentrations
and elimination of both PF and PM-1.

13) WiEKF, & miE 2 $X, 8K 5, Sl
#F, IREPIEHE, B Bk  ROSZHNEEN
FIER (DL TORE. BURMEEEFRRKSR,
1997, 8, KBR.

[#E)7 ) —7 ¥ A NidER DIRBOFIE, ERICE S

LT3y, BRELBNTIIZ L, %o THREKMK

Bk, BERRERE, SUEETE, BUEBEITEDRE

I EEER, I Eb > TW b Z EBMmLNT WS,

FEICEE L IS BAEDET LI 2R e W

L2 L, BERICT7 ) — T P A NERIERPREI N

72t VABRIETIE, ROBE TROB AT 2 4 LIEE

RRICED L ) LEL2 RITT IOV, in vitro D

EEBRTHEL 72,

[(## & FiE] Bk (IEBZR), BEEA (CEREEEK),

WA (BEEZR) 22N ZTNEUKH L Clds, ok

BERLZDDEUTOERICHLZ, EB1.BRE
Y& — MoEBREE R (H,0,, FeSO,), %> 7w
2L, Buege & Aust D FEICHEV, HRE L 72
TBA-reactive substance # lhfaE& L 72, EB2 .
LLC-PK, #ifa® DMEM/F-12 1z 5% FCS &L
TREEHTESEL, 37N RISELTHL 1R
720 104fE DM % seed 2 BEf4%12 cisplatin, H >
TUDNEICEML, 48 RefHisEE L 72, MIFEREE DIE1E
&L UEEER AR E L 72 LDH & & MDA & &
HIEL 72, EBR 3 RET X =2 KERICT > 70,
5,5-dimethyl-1-pyrrorine-1-oxide (DMPO) % /i 2.
TELCHEBL, REeLEZHY, ERLEZT A0
@ DMPO-adduct ? ESR 227 } L2 HIE L 72, #l
E =13 microwave power : 8.0 mW, field: 3350+
50 Gauss, modulation : 100kHz 1 Gauss, sweep time:
0.5 min TH 5%,

[BER] 7 x> b BRI & 2 I8 8ER1L 2 280 i

LEEITHHIL, RTHETH-72, —F, BLEE

#igiccisplatinZ 7SN L 72354, MEEE2» v xRS

L, DMTUTER L 7225, L Z2ERIEZRIC L&

O, A, BEXIEFLVEITL50R

Lz, F72kkZEH"DMPO-OH #& L < §E T 51E

H2HLTWwbZ %, ESRZAX7 VL DRERL

72,

[#E®] I, BEEE, AXOWFTHIZL 7P 2 0VIHE

FVEHD RO btz ds, FRICBWTZDERIZ®))

ThH-72,

1) Yokozawa T, Oura H, Hattori M, Iwano M,
Dohi K, Sakanaka S, Kim M : Nephron 65, 596
(1993).

2) Yokozawa T, Chung HY, He LQ, Oura H:
Biosci. Biotech. Biochem. 60, 1000 (1996).

3) Yokozawa T, Dong E, Chung HY, Oura H,
Nakagawa H : Biosci. Biotech. Biochem. 61, 204
(1997).

14) 8 SR, #EEY, RPTEH B & BS
JIE % : Cephaloridine (& 2 BB RLICH T
3AEHASOMER. BUAMEEERFRAR,
1997, 8, KBR.

(B8] JoicgEs o3, B HERESIC L > Tk

BB L, KBRS REEREET

DI rEBHLPICL, B - BERKICLEENBD

T BEEIAL I AR TH B Z L b, ARBIETIE

Z DEAL 2 BIRMICBEE T % cephaloridine % F VR

Y5 &I, IEALRAE RN 2 VKBS

FHEE G DOVER % BT L 72,



[Hix] 1. B EE . Wistar JHEET » + (6 88,
fRE 150 g BijfE) IC& = % 2 (KEHSH LS, KE, 4
FFEz, HKZ) % 200 mg/kg B.W./day &0 #5172,
20 H7%ic cephaloridine (1g/kg B.W.) #&iEL, #
51 1~2 HEHDRZHE, K\ CRif, B2HHL,
ERcft L7z, 2. MIEEEEER | LLC-PK, #ilg %
D-MEM/F-12 125 9% FCS# @il 7255 cg L,
AT NIAEL CrHMEE 1 RH72D 104
T o seed L7z, 2HF[H4£12 cephaloridine (0.1 mM),
£Lrx 2 (25~125mg/ml) #&mL, BEDOEHET
(95 %air, 5% CO,) T 48 RpfEEL 72, MIEEN
FERE & L CHstiP R L 72 LDH &% e L 72,
[(RREER] Bl > CTAEHAE G ZHE L 28D
Na, 7V a— 23Rt =IIAREICET L, RE, BREHE,
EXPRttRE Y EEMEREZRL, KEHAEEICEE
ELBRRTAEHZAEL Tz, 202 &I MiERST
IZH I N T2, —7F, EAERAD NO DIEEDIR
1 NO, /NO,~ Hl3 B #FIovehn, SOD, catalase i&
LEBICEAL, BBEA ML R L CREH RS
DB YEED L, cephaloridine 12 & 5 BEENHE
WCHFELTWBLDEHZ bNTz, BRAETIIRE
#BE5#H0 NO,7/NO,~ I, 72 7 nigEEEREMY, Na,
7na—2, EAPEESKERFIE S &L 2E
Az, RE, REELEDIEFEMEICECEE CRE
LWz, Zfl, HFHEIZREEED EAVER %2R
L, M3 RBERE 2 HIAET L TEWeds, 7 va—
A, EBRPRtENZE L WIEFMERICH ), KE, 4
FHEE, BMTIZZNTNEL - BF0L LI, K
FHEGDHFENFEBUCHE 2 RITL T 5 Z L TR
72, cephaloridine 7 in vitro M2 % LLC-PK, #H
Bz BT L 724558, cephaloridine #hNEE Tl
LDH o iiHe L, MBEEEEZ 2L Wiz, 2h
W3 LRSI G % FRIRRCEIN L 28 TlE, @SmE
DM E & L2 LDH ol MHlL, Z ok ) %fE
IR, I E, MoowvwTFhicBwTii@Edon
72,

15) & 3R#8, #BMET, REPMEHE, PIEEF, #K
1B - HMRE (Apocynum venetum) T F X
DMECRIFTHR. FURMEEEERIKSR,
1997, 8, XBR.

(Bm]tic, e 3BAMELX ZArEIL 2T a—

VILFEAR T Ve, PEBIIRELER 263 5 2 & 284

L 72, ARFFR Tl fUEIC IR TRIFICOW T, 3D

EIILE € TV WRRET L 72,

[Fik] =81 BRBESMET » + (SHR/Izm H#

M, 7HE) IR A CRIZED, B (2 @R 2%
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NLF# 70 mg/rat/day, Captopril # 30 mg, 40 H RISk
KELTEREL 2, EB2:3/48H7 » + (Wistar
SRR, 7 88 ISR A, B 2 21171 70 mg, 100

HRI# S 72, B 3 Wistar T v + (7 HE)

I25% &, 1% 2V AT u— LehfR 2851,

WA B (70 mg), $VBERK (70 mg), Captopril (30

mg) FENEFNHKE L T8RS Lz, MEIET o -

~ 7 A BN MEREEE MK-1030 % v, MK

BN C tail-cuff method THIZE L 72, Na, K34 + >

BAREE CHIE L 72,

[(BR) E8 1 MEZ -  OIGEL, P, JEsELHMm

FEDtRzIc LA T s oic L, #AMA, BE#&RSL

BT, wINd 20 HE2 S ED EF 2 HIHIT 5

MREIESNT, TN SHVERIZ Captopril B L D 1355

o 7205, VERDOFERGMES RO b7z, IR~ Na,

Kkt &I HE A BILIIE8D e D2 - 7225, BIERIC

Hotze L LI Na, K v~z Z b L e h - 72,

EER2 BHT Y FoMERERBMEZBEL TCHTH

I EH LTz, Ak A B#& 58Cl320 HE»

LAERTMETHRERZRL, ZOTHREEIIREH

DR & & L ICHEET 2EMICH - 12, MED TR

EryicRELRCICRP A~ Na, K HEitt & A58 L

728, MIELV~WIZELL e o7z, B, AWK A,

B#% 100 HIE#& 5 L 72 BUNfEIZ A ZEICIETL Tw

7z EEBR3 XK T v PoMmEIZ 40 BEHUE, HTH

I BA L Twizds, Ak B, $9ERL, Captopril % #

B L7zfEZ b TREL 225 EAARRBIZSIREEL

LR L 72shS %, Captopril iz 21 s & D 5&V-ah R

ZRL7z, LA»L, 60 HEERE L 2MmER 2L 2T

U= NWVEIZEE LB ERE b 72,

[/ EAIRIED KT X 212 fE _E5H 2 ¥H5 2 7/EH

PR b L7z,

16) #iEETF, 8 X, E miE: BREL-BERE
FNIZH T 3 HEX VS Glyeyrrhizin D 1% 2.
BUERMEREZRASR, 1997, 8, XBR.

(B8] BlcHEICEER PV 22RET 2/EH 28

5T L7228, AR Tl B BT 5 %8 % B -

REEEETVEZHKRETL 72,

[Fik]1. E¥EE - Wistar REEHET » + (6 885, 1K

H 150 g Hif%) IcH® T X 2 (62,5, 125 mg/kg B.W./

day, #&H0) & %\ (3 glycyrrhizin (2.5, 10 mg/kg B.

W./day, fEhE) ##EH#E5 L7z, 20 HEIC LB H) - &

Wk, JRE % 45 5 RN, Z o1k 2 BeRIEER L, BE

TRERD HERIML 720 R TH L 2B AIEKT

B, BWRARIRL, &HEnERS, Blikbo 7

CAHANMEEREREEZRE L 72, 2. MR EER
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LLC-PK, #i g # D-MEM/F-12 1z 5 9% FCS # &
L7-8BH TR L, 2> 70> ZISEL Th b
Z1RHZ) 104ET D seed L7z, 2ERZICY > 7
WERML, BEDEMAET (95 % air, 5 % CO,) T 41
REFIREEE L 720 RV CIERBERT (BBFRBE 2 % Ki%)
T 6 FRMHIEEER, BEOFM T CLIRHEEETLIZ L
THEBRETE L2, MBEENIEE L L TP~k
H L7 LDH i MDA &% #l%EL 72,

[(#R] HEx X 2# 58 Ci2 BUN, mi, Biiks

o MDA KT, iE{tEES o SOD, catalase, GSH-

Px L IEHBE T TNIEFIIETL Tz, L

P LEHBETCIRNRMHEEZD LT, glycyrrhizin #% 5

#eTlfilccatalase, GSH-Px i BFE e L AVER

A8 5 1, BUN, Cr, MDA 25 2/EH 3 — % 2 B

ENEHTHho72, LLC-PK, flifa 2 W7 EBRTY,

I ¥ Z & glycyrrhizin i IR 2 9063 5 41 B¢

o 5N, glycyrrhizin TIHREE S 53O 572,

[#ER] BicBIT2BER v 2 2&EHT 2ER»H

BT X 2 TRH SN, glycyrrhizin A EE L 128 %

HoTWa Z EDRER NI,

17) #2RS, 8 PR, E mME, XKEET  BE
BB ZXREHARSEOBEICOWVWT, E9[H
BE7)—5SHLHRER, 1997, 9, &H.

(B8] JeicdEs sid, BoRim-FERREICHL,

KEHFHEGIREERZ2ET 52 2 HE L2, K

WEZE Tl IR AL R M & %2 58 R AY I B E 9 5 cephalor-

idine® 7V % FHVWREREN L 72,

[Fi&] Wistar RS » b (6 68k, K% 150 g /i

#) oKX 2B (REHMAEE, KE, HPHE, %

1) % 200 mg/kg B.W./day &0O0# 572, 20 HiElZ

cephaloridine (1 g/kg BW.) 2&+4% L, R, M, B

ZERIL 72,

(R EE] KEHFEE#REED Na, 7va— 2,

HHPRtRIIARICET, RE, BETLIEFIL6EN

EZIRL, KEHMEBICEEEZBRRT 2EHEAL

Tz, ZDZ EIFMERTIC S KBS LTz, —

F, B NO, /NO;~ iz A& iz ¥hn, SOD, catalase

EHELAEBICEAL, BEFEA ML Tk L CRHEHST

F2 s hs B VEBY L, cephaloridine I= & 2 BEEN

WEICHFGL T b bneFHz b, BRAEETIE

KRERGHD NO,/NO;~ M, T2 7 Wil EBERIE

M, Z7nva—x - EAPeE RIS & FALLL

AR 258, RE, REEEDIEEMHEICENES T

EEL CTwiz, Zoft, HFRIZREEED EAIER

2L, BMCIZRBEEZ WK T L Tidwizss, 7

Na—2, BEPEEBIER(MERICH ), KIE, H

FHE:, MR ENTNBL > -BF0D LIz, KEH
FEGOEMNRBICHELZ RIZL TV Z L TFHRIZ
nr,

[3c#] Dong E, Yokozawa T, Liu ZW, et al., J.

Trad. Med., 14, 41-48 (1997).

18) Chung H.Y., Baek B.S., Sung D.Y., Kim K.
W., Lee K.Y. and Yokozawa T.: Green Tea
Components as a Peroxynitrite Inhibitor.
International Symposium on Antioxidant
Food Supplements in Human Health, 1997, 10,
Yamagata.

Peroxynitrite (ONOO~) can oxidize methionine
residues in proteins and peptides as well as thiols
and thioethers. Peroxynitrite or its proposed-de-
composition products have recently been defined as
a potent oxidant and potential mediator of vascular
injury and been suggested to initiate lipid peroxida-
tion and cellular -SH oxidation. Green tea, next to
water, is the most popular and commonly consumed
beverage in the world. Most of the green tea poly-
phenols are flavonols, commonly known as cate-
chins. Some major green tea catechins were iso-
lated ; (-)-epicatechin 3-O-gallate (ECG), (+)-gal-
locatechin 3-O-gallate (GCG). (-)-epigallocate-
chin 3-O-gallate (EGCG), (-)-epigallocatechin
(EGC), (-)-epicatechin and (+)-catechin. Green
tea has been reported to possess various biologic
activities and pharmacologic effects, many of which
remain to be verified.

In the present study, these catechins were
screened as an antioxidant, an inhibitor of peroxy-
nitrite generation, and a peroxynitrite scavenger.
Especially, GCG, EGCG, and ECG showed a potent
antioxidant activity, inhibition of peroxynitrite
generation, and a remarkable peroxynitrite scaven-
ging activity. These results suggest that GCG,
EGCQG, and ECG ameliorate oxidative damage from
peroxynitrite as well as reactive oxygen species.
19) Chung H.Y., Kim J.W., Lee K.H. and Yokoz-

awa T.: In Vivo Antioxidant Effects of
Salvia miltiorrhiza. International Sympo-
sium on Antioxidant Food Supplements in
Human Health, 1997, 10, Yamagata.

A phenolic compound, magnesium lithospermate
B (MLS), was isolated and identified as a major
biologically active component of an herbal material



called Salviae Miltiorrhizae Radix (SMR). The
present study was carried out to elucidate the action
mechanisms of MLS in vivo system. MLS signifi-
cantly increased Cu, Zn-SOD, catalase and non-
protein-SH levels compared to control in CCl,-
intoxicated ICR mice, while markedly decreased
malondialdehyde in CCl,-intoxicated ICR mice.

These results suggest that antioxidative action of

MLS is partly attributable to sustain endogenous

antioxidants.

On the other hand, in senescence-accelerated
mouse (SAM-R/1), MLS treatment inhibited free
radical generation and lipid peroxidation and enhan-
ced GSH/GSSG ratio, while it did not change
antioxidant enzyme activities. Furthermore, there
were no changes in gene expression, which were
paralleled to enzyme activities.

These results suggest that antioxidative action of
MLS is not due to antioxidant enzyme induction but
due to direct radical-scavenging ability.

20) Ninomiya M., Sugiura K., Aoi N., Kim M. and
Yokozawa T.: Suppressive Effect of Uremic
Toxin (Methylguanidine) Formation by
Green Tea Polyphenols. International Sym-
posium on Antioxidant Food Supplements in
Human Health, 1997, 10, Yamagata.

The patients with renal failure are generally
subjected to a high oxidative stress. We previously
reported the decrease of kidney functions by the
accumulation of uremic toxin (uremia) due to
oxidative stress. Methylguanidine (MG), a uremic
toxin, is derived from creatinine (Cr) by the action
of hydroxyl radicals. On the basis of above acknow-
ledgement, we investigated the effect of green tea
polyphenols on the serum MG and MG/Cr levels in
human volunteers.

Two doses of 200 mg green tea polyphenols
(SUNPHENON™) in a jelly form were given to 50
patients receiving chronic hemodialysis daily for six
months. The serum MG was about 70 % of that at
the beginning of the treatment. The MG/Cr ratio,
4.12X107® at the baseline, decreased significantly to
3.86X10"®* at 2 months and suppressive effect
continued throughout the administration period.
Therefore, green tea polyphenols could be explored
as a potential material for suppression of uremic
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toxin.

21) Y. Yu, H. Miyashiro, J. Park, M. Hattori:
Screening of Korean Plants for Inhibitory
Effects on Essential Enzymes of HIV-1.
International Symposium on Natural Medi-
cines. 1997, 10, Kyoto.

The human immunodeficiency virus type 1 (HIV-
1) is an aetiological agent for Acquired Im-
munodeficiency Syndrome (AIDS). HIV-1 is an
enveloped virus with a single-stranded RNA
genome that employs a reverse transcriptase (RT)
enzyme in replication. The functional viral
enzymes, including RT, protease (PR) and inte-
grase, and structural proteins of HIV-1 are initially
formed as a fused polyprotein, and acquire their
activities after being cleaved by protease. The cen-
tral role of RT and PR in HIV-1 replication and
assembly makes them a logical traget for antiviral
therapy. The maturation of envelope glycoproteins
in the HIV-1 infected host cell is related with
oligosaccharides processing by glucosidase and
mannosidase. And an inhibition of glucosidase has a
number of potential therapeutic uses including the
treatment of cancer, diabetes and AIDS.

For the purpose of developing new anti-HIV
agents from natural sources, extracts from various
Korean plants were screened for inhibitory effects
on RT, PR and a-glucosidase as essential enzymes
for HIV-1.

The PR inhibitory activity was determined as the
proteolytic activity of PR, by HPLC. Of the 102
extracts tested, the water extracts of Aleurites
fordii Hemsl. (leaves), Alnus firma S. et Z. (stems),
Pyrachantha frotuneana Maxim. (stems) and Rosa
maximowicziana Regel (roots) inhibited the HIV-1
PR activity by more than 70 9% at a concentration of
100 xg/ml.

In the RT inhibitory activity assay, determed by
the ELOSA (enzyme-linked oligonucleotide sorbent
assay) method, both the water and methanol
extracts of Actinidia chinensis Planch. (leaves,
stems), Aleurites fordii Hemsl. (fruit, leaves and
stems) and Rubus crataegifolius Bunge (leaves and
stems) showed more than 70 9 inhibition at 100 ug/
ml. Ten other plants were significantly lower in the
RT activity at 100 xg/ml.
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The a-glucosidase inhibitory activity was deter-
a-D-glucoside. The
water extracts of Aleurites fordii Hemsl. (fruit),
Alnus  firma S. et Z.
Chaenomeles sinensis Koehne (stems), Pyrachantha

mined using p-nitrophenyl

(leaves and stems),

frotuneana Maxim. (stems) and Rosa maximowic-

ziana Regel (roots) inhibited the a-glucosidase

activity by more than 80 9§ at a concentration of 100

pg/ml.

22) G. Hussein, N. Nakamura, H. Miyashiro, M.
Hattori, T. Kawahata, T. Otake, K. Shimoto-
hno : Inhibitory Effects of Sudanese Medici-
nal Plants on HIV-1 Protease and HIV Pro-
liferation in MT-4 Cells. International Sym-
posium on Natural Medicines. 1997, 10, Kyoto.

[Purpose] The vast and diverse flora of Sudan and

its prominent traditional medicinal plants may be a

promising source for anti-viral candidates. In the

ongoing serch for:anti-AIDS agents from natural
products, a preliminary screening was carrid out on

48" extracts. Bioactivity-guided isolation of com-

pounds from active extracts is being investigated.

The results are presented herein. This is the first

study to be reported on anti-HIV activities from

Sudanese medicinal plants.

[Methods] Methanolic and aqueous extracts of 24

plant parts were tested for their inhibitory effects

against HIV-1 protease by HPLC assay method.

The principle of the method is to determine the

inhibitory effects on the proteolytic activity of the

H3C, (0)

%,

R]O""

R,0 5R3

1
H, Glc, Me4-Glc or Acy-Gle

H, Benzoyl or Valproyl
H, CH3, Ac

R=

(7R) Ry= CH,SR, Ry= H
(7S) Ry= H, R,= CH,SR

enzyme on a substrate in the presence of the extract
sample. The inhibitory effects on HIV-induced
cytopathic effect (CPE) in MT-4 cells were inves-
tigated by microscopy.

[Results] 6 extracts showed high to moderate
activities against HIV-1 protease [MeOH and H,0O
extracts of Acacia nilotica (pods), MeOH extract of
A. nilotica (stem-bark), MeOH and H,O ectracts of
(stem-bark) and MeOH
extract of Euphorbia granulata (leaves) ]. 5 extracts

Maytenus senegalensis

exhibited appreciable inhibitory effects on HIV -
induced CPE in MT-4 cells [H,O extracts of A.
nilotica (pods), Ambrosia maritima (aerial parts),
E. granulata (leaves) and MeOH extracts of
Balanites aegyptiaca (bark) and E. prostrata
(leaves) [IC; =31.25~2=62.5ug/ml]. Among the
active extracts, A. nilotica (pods) and M. senegalen-
sis (stembark) extracts are being studied. Isolation
of compounds from active fractions included triter-
penes, flavan-3-ols and their glycosides and
proanthocyanidins. Some of the isolated compounds
had shown moderate inhibitory activity.
23) A. Abdel-Hafez, M. R. Meselhy, N. Nakamu-
ra, M. Hattori, T. A. Mohamed, N. M. Mah-
M. A. El-Gendy : Modification of

Paeoniflorin and Paeonimetabolin I by Chem-

fpuz,

ical and Biochemical Means. International
Symposium on Natural Medicines. 1997, 10,
Kyoto.

Paeoniflorin (1) and its metabolite paeonimeta-

0

J\CH

R,

a = n-propyl J = phenyl

b = iso-propyl k = o-methylphenyl
ﬁ - ';;Ef‘bta' iyl 1 = m-methylphenyl
e = iso-butyl m= p-methylphenyl
f = n-hexyl n = 2-naphthyl

g = allyl o = acetyl

h = cyclopentyl p = benzoyl

i = cyclohexyl q = benzyl



bolin I (2) showed promising neuropharmacological

activities such as improvment of aging-induced and

nuleus basalis lesion induced learning deficits and of
spatial working memory deficits, and anticonvul-
sant activity, respectively.

In the present work, chemical and biochemical
modifications of 1 and 2 were undertaken in order
to obtain the most active and less toxic compounds.
A variaty of thiopaeonimetabloin I adducts (3 a-q)
were prepared by incubation of 1 with Lactobacillus
brevis in the presence of different thios for 6 hours
in 0.5 M K-phosphate (pH 7.25). The products were
purified by filtration through Diaion HP-20 column
chromatography followed by repeated silica gel
column chromatography (yields 20-30 %). During
the incubation of 1 with different aromatic thiols,
new paeonilactone A adducts (4 j—n) (yields 0.5-
4.5 %) were formed together with 3 j-n.

The biological activities of the prepared com-
pounds are now under investigation.

24) C. Ma, N. Nakamura, M. Hattori, K.
Shimothono : Triterpene Saponins and
Flavone (C-Glycosides from the Seeds of
Abrus precatorius. International Symposium
on Natural Medicines. 1997, 10, Kyoto.

As part of our ongoing program for the discovery
of anti-HIV agents from plants, we have studied the
methanol extract of the seeds of Abrus precatorius,
from which we isolated five new compounds

R,
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(saponins 1,3 and flavone C-glycosides 9-11)
together with abrine, N,N,N -trimethyl tryptophan
and other known compounds. Their structures were
determined by chemical and spectroscopic methods.
The new saponins were oleanolic acid derivatives
linked with a glucose-glc A unit at C-3. The new
flovone C-glycosides with sugar(s) linked at C-6
exhibited extensive doubling of signals in their 'H
and *C-NMR spectra, possibly due to the presence
of two conformers. The attachment of sugar (s) was
unambiguously determined with HMBC measured
in DMSO-d; by observing the correlations of C-5-
OH proton with C-5 and C-6, as well as the correla-
tions of C-5 and C-6 with the anoemeric proton of
the inner sugar.

Of these compounds, a new saponin (1) and five
known saponins (2, 4, 5, 6 and 8) appreciably inhibi-
ted HIV-1 protease activity by more than 50 9 at a
concentration of 100 xM.

25) Kusano R., Tanaka T., Kouno I., Liu Z.W.,
Dong E. and Yokozawa T.: Synthesis and
Radical Scavenging Effects of Amphipathic
Derivatives of Green Tea Polyphenol. Inter-
national Symposium on Natural Medicines.
1997, 10, Kyoto.

Radical scavenging effects of thirty plant poly-
phenols (MW=170—3738) were compared by
measuring thiobarbituric acid reactive substances
generated on lipid peroxidation in rat liver mi-

R R, R,

2
1 glc?-glcA CH,OH COOH HH
2 glc?-glcA Me COOH H,H
3 gle?-glcA Me COOglc H,H
4 glcA?*-gal Me Me H,3-OH
5 glcA*-gal*-xyl Me Me H,5-OH
6 glcA%-gal®>-rha Me Me H,3-OH
7 glc AMe?-gal>-tha Me Me H,3-OH
8 glcA%-gal*rha Me Me (0]
R, R, R,
9 glc OMe OMe
10 glc?-apiose OMe OMe
11 glc?-apiose OMe H
12 OMe OMe glc
13 OMe OMe glc?-apiose
14 OMe OMe H
15 OMe OH H
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H,0,. Polyphenols with lar-
ger molecular size tend to show stronger scavenging

crosomes with FeSO, —

activity; however, despite of its small molecular size
epigallocatechin 3-O-gallate (1), the major poly-
phenol of green tea, showed strong activity compa-
rable to that of pentagalloylglucose (PGG).
Although 1 and PGG are relatively hydrophobic
(Poctanol/water=70 and 92, respectively) compared
to other polyphenols, these polyphenols showed only
low scavenging activity against radicals generated
by lipophilic radical initiator (AMVN) in lipid
bilayers of egg PC. On the other hand, the scaveng-
ing effects of these hydrophobic polyphenols against
radicals generated by water soluble radical initiator
(AAPH) were almost same as those of other hydro-
philic polyphenols. Although it is known that poly-
phenols interact with lipid bilayers,l) these results
indicated that polyphenols did not penetrate into
hydrophobic region of lipid bilayers. Taking these
results into account, we have developed new am-
phipathic polyphenols having improved activity
against radicals in both hydrophilic and hydro-
phobic environment. Derivatives 2—8 were synthe-
sized from 1 or persimmon tannin by condensation
with various thiol compounds and formaldehyde.
Compounds 2 and 5 showed stronger activity than 1
(inhibition 9% at 70 mM: 1, 12.79%; 2, 48.6 % ; 5,
60.4 %) against radicals generated by AMVN in
lipid bilayer, while the activity of 6,7 and 8 was
similar to that of 1. Moreover, compound 2 showed
improved activity (ICso: 7.9 uM) against radicals
generated by AAPH as well compared to 1(21 M)
and a-tocopherol (41 M) . Since compounds 3 and 4
aggregate lipid bilayers even at low concentration,
the activity could not be compared.

1) Huh N.-W., Porter N. A., Mclntoch T. ],

O > W DN

E :OH OH

OH OH
0-
e ?
n=7 R=H 6 : R=allyl
n=15 R=H 7 : R=benzyl
n=17 R=H 8 : R=CH,COOCH,
7 R=SCgsH;, :

Simon S. A., Biophys. J., 71, 3261-3277(1996).
ihE L fim. AMEHE, AMESR, BMEH, T BAR,
#ki%, H. Miyashiro, M. Hattori : FWBEX
REEBEWEYD HIV-1 7 05 7 —E#EIEH, The
46 th Annual Convention of the Pharmaceutical
Society of Korea 1997.

M. Hattori, S. EI-Mekkawy, M. R. Meselhy :
Inhibitory
Ganoderma lucidum on the Growth of

26)

27)

Effects of Components from
Human Immunodeficiency Virus (HIV) and
the Protease Activity. The First Interna-
tional Symposium on Ganoderma lucidum in
Japan, 1997. 11, Tokyo.

A new highly oxygenated triterpene has been
isolated from the methanol extract of the fruiting
bodies of Ganoderma lucidum together with twelve
known compounds. The structures of the isolated
compounds were determined by spectroscopic
including 2D-NMR. Ganoderiol F and
ganodermanontriol were found active as anti-HIV

maens

with an inhibitory concentration of 7.8 yg/ml for
both, and ganoderic acid B, ganoderiol B, ganoderic
acid C1, 38, 5a-dihydroxy-68-methoxyergosta-7,
22-diene, compound 1, ganoderic acid H and
ganoderiol A were moderately active inhibitors
against HIV-1 PR with a 50 9 inhibitory concentra-
tion of 0.17 mM. )
28) ARk, B &%, RBEH HEFCEEH
3HR=0D API-MS [COUW T B4 EILEEE
SIrEkEES, 1997, 11, ZL.
29) P)lIFEF, #iEET, 8 R, #@EE=, P
B, TR, IREBIEHE, FEHEF  HeHM ar-
ginine »5| & Z TEFARIE. FIIE I 7=

LSRR, 1997, 12, K,
[B#] arginine (Arg)iZ, nitric oxide (NO) 74

& guanidinoacetic acid (GAA), creatinine (Cr),



methylguanidine (MG) 7% & D 7T =2 /{b&4AH
DEHEIMET 2ILEWMTH 5, KL TIZArg: &
TL72Ty PTG DEIREIC DWW TRESL 72,
[FHik] Wistar SR o~ + (588, AKE 130 gHi
%) iz, 18% #+t4 > & (control®), 2% Arg &H
18% 71X A& 2% Argf), 4% Arg&H 18%
EA B (4% Ar B) 22 20 HE®E L,
mg, k%, B, b7 7= 2{ba, MK,
Eho NO,~, NO;~- # HPLC, BB{LEE S AT
LTCHEL 2, F2HF, BT superoxide dis-
mutase (SOD), catalase, glutathione peroxidase
(GSH-Px) {&ME (3 AN R, H,O, DEIMBIRIE,
GSH 2% IhtaEE ¥ 5 HEETHlE L 72,

[(BR] ArgnoBE5EolME & bicmE, Kb
NO;-, Arg, GAA. Cr "W I NI AFICHEML T
72. BUN, FR¥ ) urea, protein $Eitt& 3 & 2 2 B,
oo MG Heit &  ShndEmic » -7z, &S o
Arg, GAA,Cr&3 4 % Arg BETE L, REFEBL T
Wiz s, B TIREICETL Tw/, —%, SOD,
catalase, GSH-Px & 113 B Tix L&, Fric SOD &
BT EAPE L7, JHICXL, B
SOD &M A EICET, GSH-Px &t L K FEM™IC
H - 71297, catalase IHHEIFARICERAL Tz,
[#&3&] Arg &7 v F @& NO, 7’7 =2 /&, 7
U HANEEBERIGEEOEIELB S0 L 72,
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