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Table 1 Constituent herbs of Ogrengedokuto

Constituent  Ratio Latin Main plant’s name English
Herbs (Latin) Common Names
Oren 2 Coptidis Coptis japonica Japanese golden
Rhizome Makino thread

Obaku 15 Phellodendri Phellodendron amurense Amur Cork tree
Cortex Ruprecht

Ogon 3 Scutellariae Scutellaria baicalensis Baikal Scull cap

Radix Georgi

Sanshishi 2 Gardeniae Gardenia jasminoides Cape-jasmine

Fructus Ellis
Oo0ogd

goon goon goon goon

oo oo ogoogo oo
Figure 1. Photographs of Constituent herbs of Ogrengedokuto
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Figure2-1. The hypothetical mechanisms of indomethacin-induced enteropathy
TGF, transforming growth factor.
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Figure 2-2. Effect of Orengedokuto (OGT) on indomethacin-mediated lethality.
Animal survival was assessed after 2 injections of indomethacin (20 mg /kg), 24
hour apart, as described in Materials and Methods. OGT was administered by
admixture in the diet during the examination period from the first injection of
indomethacin (n = 20). OGT was administered in the food because it is an orally
active drug, and intragastric administration has been found to be highly stressful,
especialy when mice are subjected to the first indomethacin injection. Survival

oL ¥4
40 2

curves were drawn using the Kaplan-Meier method. Statistically significant
differences between the 2 % OGT group and the control group identified by log-rank
test (P < 0.0001).
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Figure 2-3. Survival in groups of mice under various OGT administration protocols.
Mice were treated with varying regimens (pretreatment, co-treatment, and
post-treatment) of 2 % OGT as shown. Two doses of indomethacin (20 mg /kg) were
injected 24 hours apart as described in Materials and Methods (n = 10). Survival
curves were drawn using the Kaplan-Meier method.
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Figure 2-4. Typical microscopic observations
of histological sections of the small intestine.
Tissues were obtained 36 hours after the
second indomethacin injection. Hematoxylin
and Eosin (H&E) -stained section of small
intestine from a mouse treated with
indomethacin and without (A) or with (B)
2 % OGT (10x magnification). Control mice
had atypical large and deep ulcerations. In
the OGT-treated mice, tissue damage was
milder and the muscularis propria was
thicker than that in control mice. (C) Small
intestine of a naive mouse which did not
have any noticeable lesions.
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The intestinal damage was scored as follows: 1)
disruption of the epithelial cells lining the villous tip;
2) disruption of the lamina propria; 3) depletion of
lamina propria cells and denudation of muscularis
mucosae; 4) damage localized to the submucosa; 5)
damage localized to the muscularis mucosae and

thinning or perforation of the intestinal wall.

-10-

Figure 2-5. Effect of OGT on
indomethacin-induced  intest
-inal lesions. Indomethacin was
injected to mice at 0 and 24
hours (arrows in graphs). Mice
werekilled 12, 24, 36, 48, or 54
hours after the first
indomethacin- injection. Mor
-phological changes at hour 54
were almost the same as at hour
60 after the first indomethacin
- injection in Figure 2-4. The
number (A) and areas (B) of
ulceration in formalin-fixed
tissues were calculated
macroscopically. 2 % OGT
significantly  reduced the
number and the sum of
ulceration areas  (P<0.05,
0.0005 respectively). The mean
+ dandard error (SE) is
presented. C, the injury was
calculated. Formalin-fixed
intestine samples were stained
with H&E and histologically
visible ulcers between the
pylorus and ileocecum were
counted. Data for each grade
shows the respective mean
values for each group (n = 5).
Two-way analysis of variance
(ANOVA) with treatment and
time as factors followed by
Scheffe's post hoc analysis
were used.
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Figure 2-6. Effect of 2 % OGT on feca hemoglobin in cecum. Whole stools in
cecum were obtained from mice 48 hours after the first indomethacin injection. As a
negative control, hemoglobin concentrations in stools from naive mice (normal
group in the figure) were quantified. Data are expressed as mean = SE (n = 6).
Statistical analysis was performed using the Mann-Whitney U test. * Significant
difference from control, P<0.05.
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Figure 2-7. Effect of 2 % OGT on serum NO3/NO, (NOx) concentrations. Serum
samples were obtained from mice 48 hours after the first indomethacin-injection.
Indomethacin-untreated serum samples were obtained from mice that were re-fed for
48 hours after a 24-hour fast. Data are expressed as mean = SE (n = 6). Statistical
analysis was performed using the Mann-Whitney U test. *Significant difference
from control, P<0.05.
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Figure 2-8. Biosynthesis of PGE2 *®

Table 2-1. Change of PGE2 levels in small intestine induced by 2 injections of
indomethacin (20 mg /kg).

Treatment mucosa muscularis propria
ng /100 mg tissue ng /100 mg tissue

None (n=5) 355+73 1179+ 314

Indomethacin (n =5) 423+ 0.96 # 149+ 20#

Small intestines were obtained 24 hours after the second indomethacin injection.
#P<0.05 vs. non-treated group.
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(A) Mucosa Figure 2-9. Effect of OGT on
u

20 PGE2 levels in the intestina
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5 + (arrows in graphs). Mice were
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limsa {iaurs)

in the 2 % OGT-administered
group differed significantly from
the control group (**P<0.005). n
=5 for each group except for the
control group at 54 hours (n = 4).
i Data represent mean + SE.
’ Two-way ANOVA with treat-
ment and time as factors
U* e ]. I followed by Scheffe's post hoc

D 12 24 18 43 54 analysis were used.
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Figure 2-10. Effect of OGT on PGE2
levels in the intestinal mucosa of
mice not treated with indomethacin.
Intestinal tissue samples taken from
mice were fasted for 24 hours and
then re-fed the 2 % OGT-containing
or normal diet for 48 hours without
indomethacin-injection. PGE2 levels
were significantly increased by OGT
aone (*P<0.05 vs. control). Data
0 Mucosa Muscularis propria represent mean + SE (n - 5) from 1
of 3 replications. Statistical analysis
was performed using the Mann-
Whitney U test.
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Figure 2-12. Influence of COX inhibition on PGE2 production in tissue
homogenates of the intestinal mucosa. Mice were fasted for 24 hours and then re-fed
the 2 % OGT-containing or normal diet for 48 hours without
indomethacin-injection. PGE2 levels were significantly increased by OGT but when
indomethacin or NS-398 was mixed with the tissue homogenate, it was inhibited
significantly. Data represent mean £ SE (n = 6). Two-way ANOVA followed by
Scheffe’s post hoc analysis were used. ##P<0.005 vs. the reaction mixture without
COX inhibitor obtained from norma mice, *P<0.05, ***<0.0005 vs. the reaction
mixture without COX inhibitor obtained from OGT-treated mice.
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Figure 2-13. Localization of COX-2 expressing cells.
Positive cells were stained brown immunohisto—

: v r;-‘:r; ,} " 5% | chemically. COX-2 expressing cells (arrow) of the
o i"':ﬁ- A L.h"--':l + | smal intestine obtained from naive mice were

_ﬂﬁiﬂ{' ?j,",f{_ mainly seen in lamina propria In accordance with
HES ¢ T8 | previous studies®® COX-1 expressing cells were
3?{ _ :’;- i found throughout the small intestine, rarely in the
"-l-i‘_‘, : -li;-;'_:‘_:f E‘ {::“m villus, diffusely in the lamina propria, and

ubiquitoudly in intestinal smooth muscle (data not
shown). Original magnification; 100x.
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Figure 2-14. OGT prevented the degradation of COX-2 expressing cells in the
lamina propria by indomethacin. Indomethacin was injected to mice at hour 0 and
24. Tissues from mice Kkilled 12, 36, or 54 hours after the first
indomethacin-injection were used for immunostaining of COX-2. COX-2 expressing
cells were counted in 5 random high-power fields per mouse (200x magnification).
Indomethacin treatment decreased the number of COX-2 expressing cellsin LPMC.
2 % OGT administration significantly inhibited the decrease in the number of
COX-2 expressing cells as compared with the control group at 12 hours after
indomethacin-treatment. Data represent mean + SE (n = 5). Statistical analysis was
performed using the Mann-Whitney U test. #P<0.05 vs. control mice at 12 hours
after indomethacin treatment.
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Table 2-2. The effect of the constituent herbs on survival rate

Constituent herbs Survival rate at
(2% indiet) day 9 (%) (n = 10)
Normal (none) 40
Oren 90
Obaku 70
Ogon 60
Sanshishi 30
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Table2-3. PGE2 receptors™

Receptor  affinity [ 0O G protein Effector Signal transduction
EPL E2>I2>E1>F2 OO Ca* channel ca*
EP2 E2=E1>>F2=D2 Gs adenylate cyclase CAMP1
EP3 E2=E1>I12>F2
EP3a Gi adenylate cyclase CAMP!
EP3M Gi adenylatecyclase  inositol triphosphate/Ca®* 1
EP3y Gi/Gs  phospholipase C/  inositol triphosphate/Ca®* 1
adenylate cyclase
EP4 E2=E1>12>F2 Gs adenylate cyclase CAMP1

CAMP; cyclic adenosine 3 ,5 -monophosphate
G protein; guanosine triphosphate-binding protein
GiGs; GproteinO O OO OOO
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TGFB TGF, transforming growth factor.
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Figure 3-2. Time-course (A) and dose
dependency (B, C) of anti-CD3-induced
apoptosis in the jgunum of C3H/HeN
mice. Control mice received saline alone.
B ah Data represent the means + standard
division (SD) of apoptosis per villus/crypt
unit. A, The antibody was administered
intraperitoneally at a dose of 12.5 pg
/mouse (number of mice = 6-7). Apoptotic
cells with condensing /[fragmenting
nuclel appeared in the small intestine
C 24h biphasicaly. ## P<0.0005 versus the
control group (villus) and * P<0.05; ***
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hours after antibody injection (number of
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Figure 3-3. Histological sections of the jejunum of C3H/HeN mice. Anti-CD3 was
administered at a dose of 12.5 pg/mouse. A-E, H&E staining. F-H, TUNEL assay. A
and F, control mice receiving saline aone. B, D and G, 4 hours after the antibody
injection. C, D and G, 24 hours after the antibody injection. Control mice have few
apoptotic cells (A and F). Many apoptotic cells (arrow) are seen in the villus at 4
hours (D and G) and in the crypt a 24 hours (E and H) after anti-CD3 injection.
Original magnification: A-C, 25x; D and E, 132x; F-H, 50x
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Figure 3-4. Electron microscopic findings after anti-CD3 injection. A, Condensed
and fragmented nuclei (arrow) are seen in ciliated villous epithelial cells 4 hours
after anti-CD3 injection. The cytoplasm shows little change at this time. Neither
apoptotic nor damaged lymphocyte infiltrates are observed. Little apoptosis occurs
in IEL (data not shown). B, Condensed and fragmented nuclei (blue arrow) and
expanded mitochondria are seen in one crypt epithelial cell 24 hours after anti-CD3
injection. The other crypt epithelial cells do not have typical condensed and/or
fragmented nuclei, but nuclei are beginning to show damage. Neither apoptotic nor
damaged lymphocyte infiltrates are present. The green arrow head indicates basal
membrane. Little apoptosis occurs in lamina propria lymphocytes (data not shown).
C, villusin naive mice and, D, crypt in naive mice. Naive mice have little apoptosis
either in the villus or the crypt. Original magnification: x50,000.
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Figure 3-5. Differences in the number of apoptotic cells in MRL-+/+ and
MRL-Ipr/lpr mice after anti-CD3 (12.5 pg/mouse) administered intraperitoneally.
Apoptotic bodies with clearly fragmented and/or condensed nuclei, the most
classical and definitive feature of apoptosis, were counted as described in the
“Histology” section in Materials and Methods. Data represent the means = SD of
apoptotic cells per villug/crypt unit 4 hours (A) and 24 hours (B) after antibody
administration (number of mice = 3-5). The number of apoptotic bodies in mice
administered saline instead of anti-CD3 was below 1.5 for both strains. * P<0.05;
*** P<0.0005 versus the control group.
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Figure 3-7. Fas-mediated killer activity of lymphocytes. Lymphocytes isolated from
naive C3H/HeN mice were cultured in the absence (A) or presence (B) of
plate-bound anti-CD3 antibody. C, Lymphocytes isolated from anti-CD3-injected
C3H/HeN mice at different times after treatment were cultured in the absence of
anti-CD3 antibody. Lymphocytes were pooled from three mice and a representative
experiment of two performed is shown. The percentage of DNA fragmentation of
Jurkat cells was measured and calculated as described in the “Fas-mediated
cytotoxicity assay” section in Materials and Methods.
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Figure 3-8. Expression of CD3, CD69, FasL and Fason IEL and SPL. Lymphocytes
were isolated from naive (black line) or anti-CD3-treated C3H/HeN mice 4 (red
line) and 24 (blue line) hours after the injection and pooled from three mice. A
representative experiment of the three performed is shown. The dotted line
represents the isotype control. Numbers indicate the percentages of positive cells.
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Figure 3-9. Differences between the number of apoptotic cells in BALB/c and
BALB/c nu/nu mice after intraperitoneal anti-CD3 (12.5 g /mouse) administration.
Apoptotic bodies with clearly fragmented and/or condensed nuclei, the most
classical and definitive feature of apoptosis, were counted as described in Materials
and Methods. Data represent the means + SD of apoptotic cells per villus/crypt unit
4 hours (A) and 24 hours (B) after antibody administration (number of mice = 4).
The number of apoptotic bodies in mice administered with saline instead of
anti-CD3 was below 1.5 for both strains. The experiment was repeated 3 times with
similar results. *** P<0.0005.
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Figure 3-10. Fas-mediated killer activity of IEL subsets. The pooled IEL isolated
from three mice, were further enriched based on the expression of TCR subclass
using a magnetic cell sorting (MACS) system. [°H]-labeled Jurkat cells were
cocultured with effector cells in anti-CD3 mAb (7.4 ug /ml)-coated 96-well plates.
A; The cells werer enriched using anti-TCR (. The percentage of the TCR B cells
in the pooled |EL before separation, the magnetic fraction and nonmagnetic fraction
were respectively 69.3, 96.4 and 29.1 %. B; The cells were enriched using anti-yd
TCR. The percentage of the yd TCR" cells in the pooled IEL before separation, the
magnetic fraction and nonmagnetic fraction were respectively 22.1, 92.0 and 2.3 %.
Data represent the means = SD of triplicate cultures. A representative result of two
independent experiments is shown.
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Figure 3-11. Adoptive transfer of BALB/c IEL and SPL into BALB/c nu/nu mice.
Experiment 1, naive nude mice were respectively or serially injected with SPL (5 x
10"), and IEL (1 x 10%). The day after the transfer, anti-CD3 was administered at a
dose of 12.5 pg /mouse. The number of apoptotic cells 4 hours (A) and 24 hours (B)
after antibody administration is shown (number of mice = 5-13). The experiment
was repeated twice with similar results. When SPL and/or |EL were transferred into
the mice without anti-CD3 administration, the number of apoptotic bodies was
below 1.5 for all graft groups. Data represent means = SD per villug/crypt unit. ***
P<0.0005, versus non-transferred in crypt; ## P<0.0005 versus SPL transferred
alonein crypt.

Experiment 2, IEL (1 x 10") from 6 to 11-week-old-BALB/c mice were transferred
to BALB/c nu/nu mice of the same age. After 5 weeks, saline or SPL (5 x 10°) was
transferred to the IEL-grafted or naive BALB/c nu/nu mice, and on the next day
anti-CD3 was administered at a dose of 12.5 pug /mouse. The number of apoptotic
cells 4 hours (A) and 24 hours (B) after antibody administration is shown (number
of mice = 5-6). When SPL and/or IEL without anti-CD3 administration were
transferred to the mice, the number of apoptotic bodies was below 1.5 for al graft
groups. Data represent means + SD per villug/crypt unit. * P< 0.05 and ***
P<0.0005 versus non-transferred in the villus; # P <0.05 and ### P<0.0005 versus
non-transferred in the crypt.
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Figure 3-12.  The hypothetical mechanism of anti-CD3 induced enteropathy
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Figure 4-2. DNA fragmentation induced by DEX in thymocytes. (A) Concentration
dependency of dexamethasone (DEX)-induced DNA fragmentation. Cells were
incubated for 18 hours in the presence of various concentrations of DEX. DNA
fragmentation was measured as described in Materials and Methods. Values
represent means £+ SD (n = 3). The data shown are representative of three
independent experiments with similar results. (B) Time course of DEX-induced
DNA fragmentation. Cells were treated for various times with 10° M DEX. DNA
fragmentation was measured as in Materials and Methods. Values represent means +
SD (n = 3). The data shown are representative of three independent experiments.
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Figure 4-3. Concentration dependent inhibition of DEX-induced DNA
fragmentation by OGT, Sannoshasinto (SST) and Oren extract. Cells were treated
for 18 hours with 107 M DEX in the presence of various concentrations of each
Kampo medicine and Oren extract. DNA fragmentation was measured as described
in Materials and Methods. Values represent means £ SD (n = 6). The data shown are
representative of two (OGT or SST) or five (Oren extract) independent experiments.
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DEX : e—— Figure 4-4. Agarose gel electrophoresis
of DNA extracted from Oren-treated
/untreated thymocytes. Cells were

treated for 6 hours with 107 M DEX in

1’3?3 EB - the presence of 50 pg /mL of the Oren

‘872 bp - extract. 3 x 10° cells were digested with

RNA Ribonuclease (RNase) A and

603 bp - proteinase K as in Materids and

Methods and the crude DNA mixtures

310 bp - were electrophoresed on a 2 % agarose
281 bp'~ gel.

Figure 4-5. Morpho-
Dexamethasone logical examination of
Oren-treated thymocytes
by electron microscopy.
Cells were incubated for
6 hour in control cult-
ures (A) in the presence
of 107 M DEX (B), 50
pg/mL of Oren (C), or
10’ M DEX and 50 pg
/mL of Oren (D). Apop-
totic cells (an arrow in
B) were characterized
by chromatin condens-
ation (Original magnify-
ication: x 4,000).
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Figure 4-6. Inhibition of DEX-induced DNA fragmentation by berberine. (A) Cells
were treated for 24 hours with 107 M DEX in the presence of various concentrations
of berberine. DNA fragmentation was measured as described in Materials and
Methods. Values represent means = SD (n = 6). The data shown are representative
of two independent experiments with similar results. (B) Agarose gel electrophoresis
of DNA extracted from berberine-treated/untreated thymocytes. Cells were treated
for 6 hours with 107 M DEX in the absence or presence of 20 pg /mL of berberine.
DNA electrophoresis was performed as described in Fig. 4-4.
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fragmentation in thymocytes. Cells were incubated for 16 hours in the presence of
10" M DEX and 200 pg /mL each ingredient and assayed for DNA fragmentation as
described in Materials and Methods. Values represent means £ SD (n = 6).
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Table 4-1. Effects of Oren extract on viability: LDH release and trypan blue exclusion
test

Viability (%)
Treatment LDH Trypan blue
None 389+159 9.6+83
CHX 12.5ng /mL 88.1+1.8 69.0+12.3
Oren 50 pg /mL 1028+ 14 458+ 9.6

Thymocytes were seeded at a density of 6 x 10° cells /mL in 96-well microplates and
incubated with 107 M DEX in the presence or absence of Oren or cycloheximide
(CHX) at concentrations indicated in the table. LDH release and trypan blue exclusion
were determined at 24 hour as described in Materials and Methods. The Oren extract
and CHX, a welll-known inhibitor of thymocyte apoptosis showed suppressive activity
on the DEX-induced loss of viability. Data are means + SD (n = 3).
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Table 4-2. Effects of OGT, Oren extract, and berberine on anticancer-drug-induced
apoptosis

DNA fragmentation (%)
Treatment Etoposide Camptothecin
None 81.8+3.1 826+14
CHX 12.5ng/mL 31.8+25 30.0+12
OGT 100 pg /mL 56.0+ 4.3 57.8+20
Oren 100 pg /mL 436+ 2.7 441+ 45
Berberine 100 pg /mL 38. 6+ 8.3 525+ 8.2

Thymoctes were incubated for 18 hours with 10° M etoposide or 10° M camptothecin
in the presence or absence of OGT, Oren extract, berberine, or CHX at concentrations
indicated in the table. DNA fragmentation was measured as described in Materials and
Methods. Data are means £ SD (n = 6). CHX was used for comparison.
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Figure 5-1. Inhibitory effects of Kampo medicines on LPS-induces nitric oxide
production from RAWZ264 cells. Dose-dependent inhibiton by Orengedokuto
(OGT), Sanoshasinto (SST), Saikokeishikankyoto (SKKT) on NO production is
demonstrated. All data represent means + SE for tripulicate determination. Open
columns indicate nitrite of conditioned medium in the culture with (+) or without (-)
LPS. Nitrate in the culture treated with LPS in the absence of added samples was set
at 100 % and the relative ratio of nitrite is indicated as % that of the L PS-stimulated
culture. Nitrite in the culture media after treatment with 200 pug /mL (shaded
columns), 100 ug /mL (hatched columns) or 25 ug /mL (stippled columns) is shown.
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Figure 5-2. Inhibition by OGT, its constituent herbal extracts and some
ingredients on LPS-stimulated NO production from RAW264 cells. (a) Doses
of each herbal extract in 200 pg /mL OGT are indicated in parentheses in
demonstrated by the shaded columns. Results obtained at 1/2 and 1/4 doses
are demonstrated by hatched and stippled columns, respectively. Open
columns indicate nitrite of conditioned medium in the culture with (+) without
(-) LPS. Nitrite in the culture treated with LPS alone was set at 100 % and
relative ratio of notrite is indicated as % of the LPS-stimulated culture. All
data represent means = SE for triplicate determinations. (b) Shaded columns
show nitrite in the culture treated with the reagents at doses indicated in the
parentheses. Nitrite obtained at 1/2 and 1/4 doses is demonstrated by hatched
and stippled columns, respectively. All data represent means + SE for
triplicate determinations.
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o N ® < v o N~ constituent herbs on iINOS mRNA
?ﬁﬁ%ﬁ%% : expression in RAW264 cells. RNAs
L . . E%E%g were isolated from cells after 48 hour
o treatment. Northern blot hybridization

_iNOS Was performed as described in
Materids and Methods. An auto-
radiograph of Northern blot analysis
appears on the upper pane. A
photograph  of the  ethidium
bromide-stained gel prior to transfer
of RNAs to the nylon membrane
appears at the bottom of the figure to
demonstrate even loading and
positions of ribosomal RNAs. Lane 1
represents non treated cultured cell.
Cels in lane 2-7 were treated with
LPS to stimulate NO production.
OGT and herbal extracts were added
at the same doses indicated in Figure
5-2 (a).

- 60 -



g DoODOOO0O0O00odUon McA-RH7777 DUOOOO NODODOOOOOO
gd

oooond McA-RH/777 D 00O LOOODO0OOOOMCA-RH7777 DU OO0

OOO0OOONa OODO IL-100000O00O00ONODDDDODOOOOOOO

INFO O IL-13 00000000 NDOODDOOFIgure 5-400129 0000

gdOdd400pg/mLO0000000O0OODOISO000NODDDODOOOOOOO

0000doooooooooooooooogg200050u g /mO00O0OO

O0000OFIgure 5-50 0000000000000 00O0ONOOOOOOO

0000000000ooooD 1500000400 g/mLO00000 WST-10

bbbt boboououbooo

Odata not shownD O 0000000000 0O0O0O0OOOOODOOOOO0O NO
00000000000 000000000 berberined 000000 NOODO

00000000000FRIgure 5-6000000000000O0OOONOOO

000000D0Oo0000o0ooboobbO0OoOodd baicaline, baicalein 0 00O
goooNOobobboooooooobon

Figure 5-4. Cytokine induced NO

production in rat hepatoma MCcA-

(a) THF o [mgimi}
?“i = ~ RH7777cells.
fm | @ w (a) Cells were incubated for 48 hoursin
5 ] the presence of varying concentrations
f of TNFa and/or IL-13, and accumul ate-
§ d nitrite in the medium was measured.
Synergistic effects by these cytokines
on the NO production were demonst-
rated.
b)) & e TwFaswan (b) Cells were incubated for varying
ol EE_ ;;:'F i times in the presence of 1 ng /mL of

TNFa and/or 1 ng /mL of IL-1p.
Increased NO production in a time-
dependent mannner was observed when
the cells were stimulated with both

_ cytokines. Cells treated with either of

*  TNFa (1 ng /mL) or IL-1B (1 ng /mL)
did not increase NO production beyond
that of non-treated (NT) cells.
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Figure 5-5. Inhibitory effects of Kampo medicines on cytokine-induced NO
production in McA-RH7777 cells. Cells were incubated for 48 hours at 37 (1 in the
medium containing 10 % FBS in the presence of 1 ng /mL of TNFa and IL-13. NO
was quantified as described in Materials and Methods. All data represent means +
SE for triplicate determination. Open columns indicate nitrite of the conditioned
medium in the culture with (+) without (-) cytokines. Nitrite in the culture treated
with cytokines in the absence of added samples was set at 100 % and the relative
ratio of nitrite is indicated as % NO of the cytokine-stimulated culture. Nitrite in the
culture media after treatment with 200 pg /mL (shaded columns) or 50 pg /mL
(hatched columns ) of samples is demonstrated. , OGT; 2, Maoto; 3. Mokuboito; 4.
Ryokeijutsukanto; 5, Keishikashakuyakuto; 6, Tokakujokito; 7, Choijokito; 8,
Keishininjinto; 9, Daiokanzoto; 10, Jidabokuippo; 11, Daikenchuto;, 12,
sanoshasinto; 13, Ryokyojutukanto; 14, Orento; 15, Inchinkoto.
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Figure 5-6. Inhibition by OGT, its constituent herbs and some ingredients on
cytokine-induced NO production.

(a) Doses of each constituent herb in 200 pg /mL OGT are indicated in parentheses.
Nitrite in the culture is demonstrated by the shaded columns. Results obtained at 1/4
doses are shown by hatched columns. Open columns indicate nitrite of conditioned
medium in the culture with (+) or without (-) cytokines. Nitrite in the culture treated
with cytokines in the absence of added samples was set at 100 % and the relative
ratio of nitrite is indicated as % nitrite of the cytokine-stimulated culture. All data
represent means + SE for triplicate determinations.

(b) Shaded columns exhibit nitrite in the culture treated with substances at the doses
indicated in the parentheses. Nitrite produced by treatment with 1/4 and 1/16 doses
is demonstrated by hatched and stippled columns, respectively. All data represent
means *+ SE for triplicate determinations.
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Figure 5-7. Northern blot analysis
showing effects of OGT and its
constituent herbs on iINOS mRNA
expression in McA-RH7777 cells.
RNAs isolated from cells after 48
hour treatment were separated by
electrophoresis following Northern
blot hybridization as same as
Figure 5-3. An authoradiograph of
Northern blot analysis showing the
expression of INOS mMRNA appears
on the upper panel. A photograph
of the ethidium bromide-stained gel
appears at the bottom of the figure.
Lane 1 represents non treated
cultured cell. Celsin lane 2-7 were
treated with TNFa and IL-1(3 to
stimulate NO production. OGT and
herbal extracts were added at the
same doses indicated in Figure 5-6
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Figure 5-8. Northern blot analysis showing the effects of agueous extracts of herbs
on iINOS mRNA in cultured vascular smooth muscle cells (VSMC). Ten pug total
RNAs isolated from cells cultured for 24 hour in control medium (1), or presence of
extracts of Ginseng Radix (2, Ninjin), Astragali Radix (3, Ogi) or Scutellaria Radix
(4, Ogon) were separated by electrophoresis following Northern blot hybridization
as same as Figure 5-3. An authoradiograph of Northern blot analysis showing the
expression of INOS mMRNA appears on the left panel and a photograph of the
ethidium bromide-stained gel appears on the right. The dosages of each extract as
follows were previously shown to be effective on the induction of NO synthesis in
VSMC *9; Ninjin, 500 pg /mL; Ogi, 500 pg /mL; Ogon, 100 pg /mL
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Figure 5-10. Immunnohistochemical staining of iNOS protein in VSMC cultured for
24 hours in the absence (A), or presence of extracts of Ogi (B) or Ninjin (C). The
dosages of each extracts were as same as Figure 5-8. Staining of iNOS, shown as
dark brown, was clearly evident in VSMC after treatment with herbal extracts (B
and C). Positive signals were distributed in the cytoplasm. Similar positive staining
for iINOS protein was observed in VSMC treated with Ogon (data not shown).
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Figure 5-12 Effects of L-NMA and
methylene blue (MB) on cGMP
production in VSMC induced by extracts
of Scutellariae radix (Ogon), Ginseng
radix (Ninjin) or Astragali radix (Ogi).
Increase in intracelluare cGMP induced
by herbal extracts was markedly reduced
by the simultaneous incubation with 1
mM |-NMA or 5 pM MB. Intracyto-
plasmic cGMP was expressed in
fentmoles per 10 cells. Data shown were
representative of three independent
experiments, which gave similar results.
Vaues represent means of two samples
with duplicate measurements.
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Figure 5-11. Mesurement of cGMP in
VSMC cultured for 24 hours in the
absence (Ccontrol) or presence of
extracts of Scutellariae radix (Ogon),
Ginseng radix (Ninjin) or Astragali
radix (Ogi). Intracytoplasmic cGMP
was expressed in femtomoles per 10*
cells. Data shown were representative
of three independent experiments,
which gave similar results. Vaues
represent means of two samples with
duplicate measurements.
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000000000000 Tyrode DO SigmaChemical Co.0 00O 37050000
00000000 PGE20000DO0O 3000000000 D010,000pm 0 40 15
00000000000 PGE2 OO enzyme immunoassay (EIA) kit (Cayman
Chemical Company, AnnArbor, M) O OO GOOO0O
000000000000 PGE2O0D0O0OO COXOOOOOOODOOOOOO
00 exvivoOOOOOOOOOOOOOTyrodeD OO OODOO0OODO0OO0OOO0OO
1x10°M O COX 00000 O OindomethacinONS-3980 DD 0D 000000
0000000000 PGE200OOODOO

o oooooodd

O00000D0D00 NewberryTaguchiO OO OO OO0OOOM OO0 *21™g
O0odooddo rRPMIZGAOD OO DO 7030 O0O0O0OOOOOOOOOOO
00 120 unit /mL O collagenase S-101 Nitta Gelatin Inc., Osaka, Japan] , 10 % fetal
bovine serum (FBS: ICN Biomedicals Inc., Aurora, OH)J [0 0 RPMI16400 0O O O
Jgra7/s oo ooboobooboooboooooooooon
godootboodoonooodoooodoodoooonoooodgd
godootdoodoooboooooodoodgoogoog 75 0
40 % Percoll (Amersham Biociences Corp., Piscataway, NJ) 0 0000000000
godootboodoonooodoooodoodoooonoooodgd
0000000000000 00D0O0000 trypan blue (Life Technologies Inc.,
Rockvillee MD) OO OO 70%0 000000000000 0O0OOOOOOONO
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D00000000 25x 10° cdldmL OO OO0 RPMI1640 OO 02 mM
Glutamax 1; L-alanyl-L-glutamine; Life Technologies Inc. 0 10 mM HEPES;
N-2-hydroxyl -ethylpiperazine-N'-2-Ethane sulfonic acidl11mM sodium pyruvate[150 U
/mL penicillinC] 50 p g /mL streptomycin] 50 mg /mL gentamicin; Life Technologies
Inc.0050u M mercaptoethanol (110 % FBS[ 0.5 % normal mouse serumd 0O 0O 0O O O
00000o0oooobOo-8s0000d0DOPGE2 O EIA kit (Cayman Chemical
Company) 0 O 00 O OO 0O OO Bio-Plex Suspension Array System (Bio-Rad
Laboratories, Hercules, CA) D O OO OO0

od oOooo

0000000000+ 0000000DD0D0O00D0 5% 0000000000
00000 Kaplan-Meer DO 0O 00OOlogrank tess 000000000 2 %O
0dddoooooboooOoOoOo0d000ooOoooooDobooDoooOod
0 two-way analysis of variance (ANOVA; Scheffe’'s post hoc test)d OO O [
Mann-Whitney Utest DO 0000000 O00OODOO StatView Version 5 software
0 SASIngtitute Inc., Cary, NCO O OO O OO

goooon

00 OoOood

000 C3H/HeN, MRL-+/+, MRL-Ipr/lpr (Japan SLC Inc., Shizuoka Japan)[]
BALB/c, BALB/c-nu/nu (Japan Charles River Laboratory, Y okohama, Japan)d [ [ [J
OO0 SsPFO00OD0DOO0OC0000D0DbO0O0DO0OODDODDOOoO0ODbDOo0DDOon
0000000000 bOO0000oDoObOO0o0o0ooDDbODbOOoOooooDDbDoOOoOoan
0000000000 0MmMmOo0oDbO0o0D000Db0o0D0O0OnDOdnyvivo
00000000000 DO0O cb3e00OOo0ooon @4s-2c1noo00daoan
O0000000D0IgGlk D00 ODO0OD0DDODOO0DDOOO0ODOOODOO0O fluorescein
isothiocyanate (FITC) OO OO CD3 [0 [0 (145-2C11)0 0 CD69 I [0 (H1.2FR3)0 [
FasO D J2O000 00 O0O00O0O0O0OOIgGIk OgGIA gG2hn [OR-Phycoetythrin
(PEODDOO0O FasLOOMFL3) DO O DOODODOOODOOIGIk DODOODOOO
O0000D00OD0 BDBiosciences, SanJose, CA 0 000 0O)0

g oobobodogd

OCcb30U0 100u L /mouse0 D000 DOO0OOOOODDOOODOOODODOO
gooooobbobobD 18%doobboboobbboddoooooonon
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O0D0OO0HOEODDOOOODOOODOOODOOODOD &&igongQ
000000000 400000000000000000000000000
0000000000000000000000000000000 1000
00001000000 10010000000 30000/00070000
2100000000000000000000000 00000100000
00000 100000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
O0O0OO0 DNA OOODDODO0OO0OO0DOO0O0O00O00000O0O0O termina
deoxynucleotidyl transferase-mediated dUTP nick-end labeling (TUNEL) OO 0O O
(In situ apoptosis detection kit, Intergen Company, NY) 00 OO0 QOO0 O0O00OO
TUNELOO Pitchad DO 0D D O0DOOO0D0DOO0OO0DOOOD Y™omooo
00000000000000000000000000H&EDOOOOOO
00000000000000000000 2 0 glutaradehyde 000000
0oooooooong

O00FesOOO0DO0OOOO0OOOO

0 CD3000000000000000000000FsOOONOOOOO
O0DOOODOIEL, SPL, MLNC, PPLO Taguchi DO O DO OO0DOOOO ™0
FssOOODOODOOODOOOOLINOOOODOOOOO0OO FssOOOOOOOO
Jurkat 0 O (American Type Culture Collection, Rockville, MD) OO OO 0O OO O
000000000000 FesLlODOOO FasLODDOOODOOO FasOOO
OJrka 0000000000000 DO000DOO0 Yoooooooooo
000000000 74ug/mLO0 CD30000000O0O00O0O0ODOO0O 9
000000000000000000[PH]thymidine DOODOOO0DO Jurkat OO
(2x10*/000)00 0O Effector/Target (E/T) 00 180 00000000000
0000000 diethylaminoethyl (DEAE) 0O 000000000000 OO
00000000000000000000000 DEAEDODOOOOOOO
ODNAOODOOODOODOOODOOODOO0OO0O0OO0O0000O0O0oooooon
D0oooDoo ™ODNA OODOODOODOO0ODOOODODOcpm,; count per
minutel] O

(c.p.m. DEAE filter)
% DNA fragmentation = x 100
(c.p.m. DEAE filter + c.p.m. glassfilter)

-80 -



0000000000000 0D0ODODODOFRACScan, BD Biosciences] [ 0 0 0O 0
0000 Macintosh CELLQuest program (BD Biosciences)] 0 0 0 0 0O O O

O0OOMACSOOOaBTOOOOOy S TOOODOO
aPTOO0OYySTOOODODOODODOODO MACS OO0 OO Miltenyl
Biotec, Bergisch Gladbach, GermanyD D0 00 0000000 ooooOoOnd
OIELO AITC-Oa B TCROODOY 8 TCROODO 25 ug/10cdlsD 000000
OFATCOOO0OOOOO (MiltenylBiote)D OO OODOOOO MACSOOODOO
00000000000000000000000000000000000
00000000000000000000000000000000000
000000000000 0000D0000000000O (FACScan, BD
Bioscience, SanJose, CA)J [0 [0 OO OO Macintosh CELLQuest (BD Bioscience) [ [ [
oooo

00ooO00oOoooon
D000 910000 BALB/OOODDOOD SPL(5x1000 00 IEL(1x101)0 O
0D000 BALB/c-nunuD 00000000000 CD30D00O00O0O000O0O
SPLOIELOO0C0O00O0C0D0O00O0SPLO0O00O0O0DONDO0ONOIELDd
0000000000 Ch3000000 40000 2400000000000
DO00O0O0OH&EDODOOODOO

D000 611000 BALB/cOODOOODODOO IEL(1x10ND BALB/c nu/nu
0D000000000000000S500000Ccb300000000000
D000 240000000000 H&ECDOOMBPLOIELOOODODOO
0CD30000000240000000000 SPL(5x10) 000000000
00

gooobobbogogd
gobggbobtoobbtoobboobboobboobbooobboon
gogobobbobbbodoooois oo boooboooooon
goooobd os5¢g/kgU0U00DO0O0ODOOODODOOODOO 2000000
CD30 0 100p g/mouse0 0 00O OO0ODO 20802400 0000O0OOODOO
gogobobbobbodooooobbobbboo 200000 bbo™mon
gobgobboobboobboobooobbooobuoobobooobd
gboboooboobooobobuoobboobb1g/kg 10100400000
go3000b0booboobobooboon 2b000 125 g /mouse U O
coh3fbubnbbooounb 2400bbbbbodooobnbobbooogoo
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gooboboodooboob AIN-SSMOOOOOOonDooDDoOooon 2%0
gobogbbooboboobboobooobbooobuoobobooobd
g0 80d0bounn 125020u g/mouse 0 COD3O LD OO0OODOOODDOOO
402400 0000000000

gooobobd

00000 StatView version 5.0 (SAS Institute Inc., Cary, NC)[I O O O Scheffe's
ANOVAL OOOOOOOO 5% 0000ooon

goooon

00000bhOo0boooobOoooooooon

000000000 DOO0000DobOoO0o0o0oooobOoooOooooog
0000000000 bOO0000oDoObOO0o0o0ooDDbODbOOoooooDDoDOOoOod
0000000000 bOO0000oDoObOO0o0o0ooDDbODbOOoooooDDoDOOoOod
00000bh0D0oO0o0bOo00oDobO0ooboDboobooobo-sonoooon
000000 00d00o0oooooboOoddd columbamine, pamatine, epiberberine,
groenlandicine, jateorrhizine, magnoflorine 0 (0)D 0D 00 000OOOOOOOO0O
O NMR OO0O0ODOOO DO O berberine chloride, dexamethasone, sodium dodecyl
sulfate (SDS) [0 Wako chemicals (Osaka, Japan) [J [0 [0 OO O O 3,5-diaminobenzoic
acid dihydrochloride (DABA) [0 Tokyo Kasei Kogyo Co. Ltd. (Tokyo, Japan) 0 00 O
FBS OOODODOOODODOOO Gibco-BRL (Gaithersburg, MD) O O O O O
[*H]thymidine O Amersham Japan (Tokyo, Japan)0 D D 000000000000
Shigma Chemical Co. (St. Louis, MO) O OO O OO0

ooooooo

00000 30600000 C3H/HeN O O O O Japan SLC Inc.,Shizuoka, Japan(]
O0000D0OO0O10 O FBS, 100U /mL penicillin, 100u g /mL streptomycin sulfate [
ORPMIIAOOOOO 75y mO0O00O0O0O00O0OOOOOO 240000600
000000 Nunclon, DenmarkO0 OO0 OO 960 0 00O 0O 0O OO Coster, Cambridge,
MAOLD OO 100mm OO 00O OO Corning, NYD O 0O 0O B70,5 0 CO,
000000 0odoooooooOod RPMIIGA DOODODOOOOODOOOO
0dddooooooooOboOoOo0d000ooOoooooDobooDoDooOod
0dddooooooooOboOoOo0d000ooOoooooDobooDoDooOod
OdooooODOo0o0oooon
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0000000000000 DNA fragmentation O [ [

O00O0O0O DNAfragmentation O 0 0000000000000 OOOOOO
000000000000 900000000 6x10cels/mL 0000000
0 O O dexamethasone, etoposide, camptothecin (0 O 0 O 107 M, 10° M, 10° M) O
gdoooobooboouououoo eb24a 000000 oooooon
O (50 mM TrissHCI pH 8, 200 mM ethylenediaminetetraacetic acid: EDTA, 5 %
Triton X-100) 0 V10O O OOdOoooooooooooooooooooooo
goodooooododoooooooooogoooooooooood
0000 709 400 1600000000000 000 formaldenyde [0 [0 [0 [
oo ouodoosouodoooobooboououoooa
goodooooododoooooooooogoooooooooood
goodooooododoooooooooogoooooooooood
doooooodoooooobooooooom@™ogo4g/meooonon 35
diaminobenzoic acid dihydrochloride O 100u |0 0000 5500 200000
JdoodooooodooooooboOo DNAOODODOOOOoOoOO purined O
0000 deoxyribose sugar O 3,5- diaminobenzoic acid dihydrochloride O 0O O O 0O O
0000000000 ®¥¥oooooo000000 400nm0d 0000 500 nm
O Titertek Fluoroscan (Labsystems, Hersinki, Finland) O 0 00O 0O 0O 0O 0O 0O DNA O
0000000000000 00000000DO0 DNA OOOOO tota DNA
amount U O0000oooodod

% DNA fragmentation

(total DNA amount — DNA amount in the experimental wells)
= x 100
(total DNA amount)

gooobobbogogd

gobggbobtoobbtoobboobboobboobbooobboon
000000000 LDHO DO OO LDH-Cytotoxic Test (Wako Chemicals) [ O [
00o00o0obo0oboooobOoLwLbHO 100%0 000000000 1 % Triton
x-moooggodoogoooboboooooobobobobboooooooooo
gogobbobbbodooooobbobo tbHO o0 DO oooooooon
gobobbodowtbronoogog

UOUDNAOOODODOO

DNAOOOOOOODODDODOOOO000310°0000000MM 00 20u g
/mL RNase A O 0 10 mM Tris-HCI, pH 8,0.1 M EDTA, 0.5% SDS 0 O O O 370
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010000000000b000b00 100p g /mL 00000 proteinase K O O
U370 bbboodooguoggsonb stododd bNAODO D
00o0o0obooboboooboonbd 05u g/mL O ethidiumbromided OO 2%
gobobbbbooooobboogooobbbobogo

0000o0bOoooooooon

0000o0ooD0OoOo00oooooooO 2 % glutadehyde D 00 0.1 M sodium
cacodylate buffer (pH 7.2) OO OO OO OO 1% osmium tetroxided O O O buffer
00000000 epoxy resin] Quetol-812 (Nisshin EM Co. Ltd., Tokyo) O 0O O O
O O00000OdO uranyl acetate [ lead citrate [ [ 0 0 JEM-200CX (JEOL Co.
Ltd., Tokyo, Japan) 0 0 0 0O 00O

goooon

0o0oooboooooag

000000000000 DO RAW264 [0 RikenCelBank OO OO OO 4dd
00 RPMI1640 0 0 (5% FBS, 100 u/mL penicillin, 100u g /mL streptomycin [ [
phenol-red free) 0 3x10°cells/mL 0000 5% CO, 3700 4000000000
1y g/mL O LPS(E. coli 0111:B4,DIFCO) OO OO NOOOODODOOO
000000000 McA-RH7777 0 American Tissue Culture Collection O [0 [
O00O0000 Ix10°cells/mL D000 200000000001ng/0L O TNF-
o J0D00O0O0OO0OO0ODO0DOO,GIBCOBRLOO 1ng/mLO IL-13 000O0O0O0O
ooo0d,Sgma0 0000 NOODOOODODOO

00000o0oDooooooo ¥2o000300g000 SODOOOOOOOOO
0000000000 10 0 FBS, 100 u /mL penicillin, 100p g /mL streptomycin
00 RPMI1640 0 0 O 0O Otrypsn-EDTAO Sgmad 0 0 0000 OO 1002000
00000000000 O000 "hillandvaleyt OO0 OO0OO0OOO0DOOOOO
a-SMC-actin0 0 0000000000000 0000000000 6x10°cells
/mL 0000 4 0000000 (ecGMPOOO) OOO 6000000OO
(RNAOOD) O 4000000000000 0O0 240000000

gobobbooooooobbd
gobobbooooobobbogoooobobboooooon

gooNoUooooooboooo
NOOOODODOOOOOODDODOOOOODODO00O000D000 NO’O GriessO O



000000000000 00000 Griess OO (1 % sulfanilamide, 0.1 %
N-1-naphthyl ethylendiamine dihydrochloridein 5% HsPO,) OO0 00 00O OO 10
000000000 540nmO0000 ELISA reader (TitertekD OO0 0O 00O O
00000000000000000000 NaNO,UOOOOOOOO NOYF
0000oooooooooo wstT-1g000o (boiny DOODODODOOOOOO
00000bO0o0ooOooDoooooon

0000o00o00oooooo

000000 guanidinium thiocyanate D O O OO O 1ISOGEN (Nippon Gene, Tokyo,
Japan) DO 00O tota RNAODDDDODODOOOOOODODDDODD Sambrook®0
O0000000000000 10pug O total RNA OO 0001 % agarose
-formaldehyde D 0 00000000000 OOOO ethidiumbromideD OO OO
000000 ribosomd RNA OO0 00000000000 O0O0O RNA O
Hybond-N 0000 O0OOOO (Amersham Life Science) 00O O uvO OO0
0000000000000 D ®o00 *®PO00000 INOSCcDNAOODD
0000000000 00000000NOSOOODO0ODOO0DOO iNOS
0RwlO00D0DO0D0D0OO000OD000D000 ®ooooooooooo
00000000000000000000000000000000000
O000-7000 XO0OOOO (KodakZAR-5) DOOOOOO

0 0 O SDS- polyacrylamide gel electrophoresis 0 0 00000000000

SDS- polyacrylamide gel electrophoresis 000 ¥¥000o0oo0o0mond
2x10° cells/lane0 000000 8% 00000000000 OOOOOOOOO
godootboodoogooodoooodoodoooonoooood
OO0 iINOSOOOOODOODOOO (Transduction Lab., Lexington, KY) OO OO OO

0oooooooo

000000000000 (Nunc Inc, Naperville, IL) DD 000000 OO
000000000000 DO000000D000 240000000000 4%
paraformaldehyde [0 0 0 .1 M phosphate buffer (pH 7.4) OO OO0 0O 0O 0O 0100 O
methanol O O O OO0 peoxidasse OO OO0OOOOOO 03 00O hydrogen
peroxide 0 00000003 O Triton-X100 00O O0O0OOO0OOOOOOOO
0 T T Y B 0 W o ¢ o | R
INOSUO OO 00O OO0 O (Transduction Laboratories, Lexington, KY)O O 0 0O 0O O
0 O phosphate-buffered sdline (PBS)U D 0 000000 OOODOOOOOOOO
0 O 1gG(Vector Laboratories Inc., Burlingame, CA)U 0D 0 0000000 PBSO O
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000000000000 00 horseradish 0 0 0O OO 0O O O (Vector Laboratories
Inc)00 30 D0 0O0O0OODDO0ODDODO0O0O0O0O0OO Peroxidase substrate kit(Vector
Laboratoriesinc) 0 0 00000

gddeGMPO OO

O00O00bO0o0booOoe O trichroloaceticacidd dishOD O OO OOQoOd
gooogsgdgoboobbn4h 200090 15O000O0O0O0O0O00O0O0OO
O00O00bOO0o0booOooano trichroloacetic acid 0D O OOOO 5000 H,O
000 diethylether 0 4000 00M 0000 cGMPO 10°0000 00O fento
gogoobobobbbodooooobbobbboooooonooboonD eceMP OO
O0000b000bobOo0obOoOn cGMPEIA kil Amersham Life Science, Tokyo,
JapanUl U OO OO0

gooobobd

0o0booob+x00000000@00b0o0bob0o0ob0oOoobg Student's
paredt-tess 1 D 00000 p<O0500000OMO
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