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Research on the Effect of Gardeniae Fructus on Regulatory T Cell Stimulation

San Seo, Hee-jae Jung, Sung-ki Jung

Division of Allergy, Immune & Respiratory System,
Dept. of Internal Medicine, College of Oriental Medicine, Kyung-Hee University

ABSTRACT

Objectives : Regulatory T cells can reduce inflammation and allergic reactions through their inhibitory functions.
Gardeniae Fructus(GF) is a Heat—clearing herb used in traditional Korean medicine, and a wide range of studies on its anti~
inflammatory effects are being carried out. The authors investigated the effect that Gardeniae Fructus has on regulatory T cells.

Methods : The authors screened 14 herbs for their effects on regulatory T cells. 100mg of each herb were separately dissolved
in Iml of sterile saline and the supernatant was harvested after 10 minutes of centrifuge at 15,000 rpm. The supernatant was filtered
through a 0.2 pym syringe filter, and the resulting stock was refrigerated at 4°C. The stock was diluted before testing and used
at a final concentration of 0.01pg/ml.

CD4+CD25+ T cells from healthy BALB/c spleens were used as natural regulatory T cells (nTreg), and CD4+CD25- T
cells were used as reactive T cells.

CD4+CD25+ and CD4+CD25- T cells were activated with anti-CD3e (10ug/mf)/anti-CD28 (1zg/ml) and cultured. IL-10
from supernatant of the culture medium was measured by IL-10 cytokine ELISA. The percentages, cell numbers, phenotype
and function of CD4+CD25+ Treg cells were determined by flow cytometry.

Results : Gardeniae Fructus was shown to be the most potent herb among the 14 herbs tested for suppressing CD4+
CD25- reactive T cell proliferation by stimulating CD4+CD25+ natural regulatory T cells. Gardeniae Fructus induces IL-10
secretion increase by stimulating CD4+CD25+ natural regulatory T cells, and indirectly suppresses CD4+CD25- reactive T cell
proliferation through increasing CD25 (IL-2 receptor a) expression and thus promoting bonding with IL-2. Gardeniae Fructus
did not directly affect CD4+CD25- reactive T cell proliferation.

Conclusions : Gardeniae Fructus suppressed reactive T cell proliferation through inducing increases in IL-10 secretion and
CD25 (IL-2 receptor a) expression.

Key words : Gardeniae Fructus, Regulatory T cells
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Table 1. Herbals used for screening

Herbals Concentration
¥ ¥ Curcumae Rhizoma(CR)  0.0lpug/ml

P’ Cassiae Semen(CS) 0.01pg/ml
Bk 1= Persicae Semen(PS) 0.01pg/ml
i Viticis Fructus(VF) 0.01pg/ml
Moutan Radicis Cortex
2
Yoy Ez (MRC) 0.01pg/ml
8 T Belamcaré(ligaC )Chmensm 0.01pg/ml
&I Mori Folium(MF) 0.01pg/ml
. Magnoliae Liliflorae Flos
¥R (MLF) 0.01ug/ml
# #  Forsythiae Fructus(FF)  0.0lpg/ml
ST Galla Rhois(GR) 0.01pg/ml
... Gentianae Scabrae Radix
BENER (GSR) 0.01pg/ml
paana) Leonuri Herba(LH) 0.01pg/ml
2t Violae Herba(VH) 0.01pg/ml
#& T Gardeniae Fructus(GF)  0.0lpg/ml
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Fig. 1. Anti-proliferative effect of herbals to CD4+
CD25- cells through CD4+CD25+ cell
stimulation.

CD4+CD25+ cells were cultured in the presence
or in the absence of each herbal medicine (0.01
pg/ml) for 1 week. After 1 week culture, CD4+
CD25- cells(5x10"/well) were added to prepared
CD4+CD25+ cells. Two kinds of cells were co—
cultured for 5 days. Cells were activated by anti—
CD3e(10pe/mb)/anti-CD28(1¢g/ml).  Proliferation
of cells were determined by MTS.
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Fig. 2. The effect of GF on activating CD4+CD25+
T cells to down-regulate proliferation of
CD4+CD25- T cells.

CD4+CD25+ cells were cultured in the presence
or in the absence of GF for 1 week. After 1 week
culture, CDA+CD25- cells(5x10"/well) were added
to prepared CD4+CD25+ cells. Two kinds of
cells were co—cultured for 5 days. control; Cells
were incubated in medium without GF extract
as control. GF; Cells were incubated in medium
containing GF (0.01pg/ml) extract. Proliferation
of cells were determined by MTS. Asterisks indicate
statistical significance. (+* @ p < 0.01)
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Fig. 3. The effect of GF on up-regulating CD25

expansion of CD4+CD25+ T cells.

CD4+CD25+ cells(5x10%/well) were cultured in
the presence or in the absence of GF for 1 week.
Cells were activated by anti-CD3e(10ueg/me)/
anti-CD28(1xg/ml). Cell numbers and phenotype
of CD4+CD25+ T cells were determined by
flow cytometry. (A) CD4+CD25+ T cells in
the absence of GF. (B) CD4+CD25+ T cells
in the presence of GF (0.01ug/ml).
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Fig. 4. The effect of GF on Foxp3 expansion in
CD4+CD25+ T cells.

CD4+CD25+ cells(5x10"/well) were cultured in
the presence or in the absence of GF for 1 week.
Cells were activated by anti-CD3e(10ug/ml)/
anti-CD28(1xg/ml). Cell numbers and phenotype
of CD4+CD25+ T cells were determined by
flow cytometry. (A) CD4+CD25+ T cells in
the absence of GF. (B) CD4+CD25+ T cells
in the presence of GF (0.01xg/ml).

GF : Gardeniae Fructus
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Fig. 5. The effect of GF on proliferation in CD4+
CD25- T cells.

Cells were activated by anti-CD3e(10pg/mb)/
anti-CD28(12¢/ml). Cell numbers and phenotype
of CD4+CD25- T cells were determined by flow
cytometry. (A) CFSE-labeled CD4+CD25- cells
(day0). (B) CFSE-labeled CD4+CD25- cells in
the absence of GF (dayb). (C) CFSE-labeled
CD4+CD25- cells in the presence GF(0.01xg/md)
(dayd).
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Fig. 6. The effect of GF on IL-10 secretion.

Supernatant from same experiment with Fig 2,
medium of CD4+CD25+ cells & CD4+CD25-
cells. were used for IL-10 ELISA. control;
Cells were incubated in medium without GF
extract as control. GF; Cells were incubated in
medium containing GF (0.01xg/m{) extract.
GF : Gardeniae Fructus
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