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Fig. 1 Effects of Kampo medicines on Thl/Th2 balance.
The ratio of IL-4 and IFN-y secreted by T lymphocytes.
Cont: control, GRS: Gorei-san, SST: Sho-saiko-to,
SRT: Sairei-to, HKT : Hangekoboku-to, SBT : Saiboku-
to.
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Effects of Kampo medicines on Th1/Th2 balance (III)
-Influence of the duration of administration-
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Introduction

We have reported that Kampo medicines can
alter the Th1/Th2 balance (1, 2). However, each
Kampo formula had different effects in different
mouse strains. Furthermore, Kampo formulas
with tonic action and the Kampo formulas which
contain Bupleuri radix perform in different ways,
i.e. Kampo formulas with Bupleuri radix
changed the Th1/Th2 balance in a rather short
period of time. While, Kampo formulas with
tonic action did not affect the Th1/Th2 balance in
the short term. In Oriental medicine, Kampo
formulas with a tonic action tend to be
administered for rather long periods. Therefore,
we administered Kampo formulas with a tonic
action for different lengths of time to examine
the influence of the duration of the
administration period.

Materials and Methods

Kampo formulas: Juzentaiho-to (JTT), Ninjin-
yoei-to (NYT) and Hochuekki-to (HET)
formulations and quantities were prepared
based on prescriptions of Oriental Medicine
Research Center of the Kitasato. SKT and JTT

were decocted using conventional methods.

Mice and treatments: BALB/c male mice were
purchased from Japan SLC Inc. (Shizuoka,
Japan) and kept in a specific pathogen-free
environment. There were 7 mice in each group.
Seven week old mice were administered JTT,
NYT or HET for 4 weeks via their water bottles.
Control mice drank water only. The mean
intake of Kampo medicine was 2.5 ml which is
about 20-fold higher than human doses per body
weight basis.

Lymphocyte  subpopulation: Spleens  were
removed and single cell suspensions were
prepared. Cells were incubated with
fluorescein isothiocyanate (FITC)-conjugated rat
anti-mouse CD8a (Ly-2) monoclonal antibody, or
hamster anti-mouse CD3e monoclonal antibody
together with R-phycoerythrin (PE)-conjugated
rat anti-mouse CD4 (LL3T4) monoclonal antibody
or rat anti-mouse CD19 monoclonal antibody
respectively. After incubation, the cells were
washed 3 times with cold PBS and analyzed
using an EPICS Elite flow cytometer (Coulter
Cytometry Co, Hialeah, FL, USA).

Cytokine analysis: Spleen cells were cultured in
RPMI1640 supplemented with 10% fetal bovine
serum, 2 mM L-glutamine, 100 units of penicillin
and 100 pg of streptomycin. Cells were
stimulated with anti-CD3 monoclonal antibody
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Fig.1 Effect of Kampo administration on IFN-y (A) and
11.-4 secretion by splenocytes. Each Kampo fomulation
was administered to mice via their drinking water for 2
or 4 weeks. Spleen cells were stimulated with soluble
anti-CD3  mAb. The culture supernatants were
harvested and IL-4 and IFN-y levels were determined by
ELISA. *p <0.05, **p <0.01.

Cont: control, JTT: Juzentaiho-to, NYT: Ninjin-yoei-to,
HET: Hochuekki-to.

to detect IL-4 and IFN- 7, or LPS to detect IL-12.

Supernatant was collected and the cytokine
concentrations determined by ELISA.
Statistics and data analysis: The data were
analyzed using Fisher's PLSD test. A p value of
<0.05 was accepted as statistically significant.

Results:

Effects of the respective Kampo formulas on
splenocyte subpopulations:

Two weeks administration of NYT or HET
significantly increased CD8 positive cells
without influencing CD4" cells. Thus, the
ratios of CD4" and CD8" cells in both groups

were decreased. A significant decrease in CD4"
cells was observed in both groups with 2 more
weeks of administration (total of 4 weeks).
NYT also decreased CD8" cells. The ratios of
CD4 and CD8 positive cells were not changed.
Two week administration of JTT did not change
CD4" or CD8' cells. However, the ratios of
CD4" and CDS8' cells were significantly
decreased after 4 weeks since the number of
CD4" cells had decreased.

Effects of the Kampo formulas on cytokine
secretion from splenocytes:

IFN-y productions by cultured spleen cells did
not change in any group after 2 weeks of
administration. After 4 weeks of administration,
significant up-regulated release of IFN-y was
observed with JTT and NYT, but not HET
(Fig.1A). IL-4 secretion was not affected by any
Kampo formula after 2 weeks of treatment.
After 4 weeks, HET-treated mice had lower IL-4
levels than control mice (Fig 1B).

Discussion

The results obtained in this study were
similar to those presented last year, i.e. different
immunological responses were observed in
different mouse strains. The Kampo formulas
used have tonic actions and they were
administered for a rather long period of time
from a clinical standpoint. This study has
shown that Kampo formulas such as JTT, NYT
and HET should be administered for rather long
period of time in order to affect the Thl/Th2
balance.
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Introduction

Many reports have found that Kampo
medicines are effective for treating patients
with atopic dermatitis (1, 2). It is thought
that Kampo medicines work by affecting the
Th1/Th2 balance (3,4), and that their effects
depend on age of the patient (5). We have
shown that atopic dermatitis is easier to
improve in infants than in their mothers. To
determine the influence of age on changes in
the Th1/Th2 balance, we examined mice of
different ages to study the immunological
changes associated with Kampo medicines.

Materials and Methods

Kampo formulas: Saikokeishi-to (SKT) and
Juzentaiho-to (JTT) formulations and
quantities were prepared based on
prescriptions of Oriental Medicine Research
Center of the Kitasato. SKT and JTT were
decocted by usual methods.

Mice and treatments: BALB/c female mice
purchased from Japan SLC Inc., (Shizuoka,
Japan) were kept in a specific pathogen-free
environment. Neonatal, 8 week and 25 week
old mice were used. Eight and 25 week old
mice were given SKT and JTT via their
drinking water for 4 weeks. Neonatal mice
ingested SKT and JTT through breast milk

from birth until weaning and then directly in
their drinking water until 4 weeks old.
Control mice were given drinking water only.
The mean intake of Kampo was 2.5 ml which
is about 20-fold higher than human doses on
a per body weight basis.

Lymphocyte subpopulation: Spleens were
removed and single cell suspensions were
prepared. Cells were incubated with
fluorescein isothiocyanate (FITC)-conjugated
rat anti-mouse CD8a (Ly-2) monoclonal
antibody, or hamster anti-mouse CD3e
monoclonal antibody together with R-
phycoerythrin (PE)-conjugated rat anti-
mouse CD4 (LL3T4) monoclonal antibody or
rat anti-mouse CD19 monoclonal antibody
respectively.  After incubation, cells were
washed 3 times with cold PBS and analyzed
using EPICS Elite flow cytometer (Coulter
Cytometry Co, Hialeah, FL, USA).

Cytokine analysis: Spleen cells were cultured
in RPMI1640 supplemented with 10% fetal
bovine serum, 2 mM L-glutamine, 100 units
of penicillin and 100 pg of streptomycin.
Cells were stimulated with anti-CD3
monoclonal antibody in order to detect IL-4
and IFN- v , or LPS to detect IL-12.
Supernatant was collected and cytokine

concentrations in the supernatant detected by
ELISA.
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Statistics and data analysis: The data were
analyzed using Fisher' PLSD test. A p value
of < 0.05 was accepted as statistically
significant.
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Fig.l1 Effects of SKT or JTT administration on IFN-y
production by splenocytes in BALB/c mice of different ages.
Cont: control, SKT: Saikokeishi-to, JTT: Juzentaiho-to
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Fig.2 Effects of SKT or JTT administration on IL-4
production by splenocytes in BALB/c mice of different
ages.

Results

Effects of SKT and JTT on spleen lymphocyte
subpopulations in different aged mice.

Spleen lymphocyte subpopulations were
determined after 4 week administration of
SKT and JTT. In neonatal mice, the
percentages of CD4*CD8 cells and CD4'CD8"
cells were significantly decreased in the SKT
group compared to the control group.
Meanwhile, the percentage of CD3"'CD19
cells decreased significantly and the
percentage of CD3CD19* cells increased
significantly in the SKT group compared to
the control group. As a result, there were no
significant  differences in the spleen
lymphocyte subpopulations in the JTT group.
The effects of SKT and JTT on spleen
lymphocyte subpopulations in 8 week and 25
week old BALB/c mice were also examined.
There were no significant differences in the
spleen lymphocyte subpopulations in 25 week
old mice administered SKT or JTT for 4
weeks. In 8 weeks old mice however, the

percentage of CD4'CD8 was significantly
decreased in the SKT group.

These results indicate that JTT did not
affect CD4/CD8 or CD3/CD19 subsets in
BALDB/c mice of different ages, while SKT had
different effects in mice of different ages.
SKT reduced the T lymphocyte population
and increased the B lymphocyte population in
neonatal mice, decreased T helper cells in 8
week old mice and had no effects in 25 week
old mice.

Effects of SKT and JTT on cytokine secretions
from spleen cells in mice of different ages.

IL-4 production in the SKT and JTT groups
was significantly reduced (p<<0.01) in neonatal
and 8 week old mice compared to the control
mice (Fig.1a). While there were no significant
differences in IFN- 7 production in mice of
different ages (Fig.1b) in both the SKT and
JTT groups. SKT reduced IL-12 production in
neonatal mice, while JTT did not. IL-12
production was not changed in 8 week and 25
week old mice in the JTT and SKT groups.

Discussion

The results of this study indicate that SKT
and JTT reduce the secretion of IL-4 from
spleen cells in neonatal and 8 weeks old mice,
but do not affect IFN-7 production resulting
in up-regulation of the Th1/Th2 balance to in
the Thl profile. On the other hand, SKT and
JTT did not affect cytokine production in 25
week old mice. Thus, the findings of this
study support the clinical observation that
Kampo medicine can change the
immunological constitution in children more
easily than in adults.
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