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Immunomodulatory Effects of Aqueous-extracted Zingiberis rhizoma on
Methorexate Induced Immune Suppression in Mouse Spleen Cell
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Zingiberis rhizoma(ZB) has been used to treat a various condition and disease in traditional oriental medicine.

The present study was conducted to evaluate the immunomodulatory effect of aqueous-extracted ZB(ZBE) on
methotrexate (MTX)-induced immune suppression in mouse spleen cells. In spleen cell proliferation assay, ZBE
enhanced mitogenic activity in mouse spleen cells. In RT-PCR, ZBE induced IL-2, IFNr and IL-6 cytokine gene
expression in mouse spleen cells. In spite of MTX treatment, IL-2, IFNr and IL-6 gene expressions sustained in MTX
treated spleen cells. CD45R/B220, pan B marker was slightly increased in ZBE treated mouse spleen cells. IL-6, B
cell tropical cytokine, production was induced by ZBE-treated mouse spleen cells and IL-6 production was sustained
on MTX-ZBE co-cultured cells. ZBE administration enhanced survival of S-180 bearing mouse. These data indicate that
ZBE has a protective effect of immune suppression caused by MTX, and ZBE may be enhance cellular and humoral
function by regulate cytokine gene expression as well as the mitogenic effect on spleen cells.
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Table 1. Primer sequences used for detection of cytokine and
inflammatory related gene expression

Oligonucleatide sequence

GaPDH 5-CCA CCC AGA AGA CTG TGG ATG GC-3'
5-CAT GTA GGC CAT GAG GTC CAG CAC3
L 5-GTG CTC CTT GTC AAC AGC GC-3

5-GAG CCT TAT GTG TTG TAA GC-3
5-CTC GTG ACA ACC ACG GCC TTC CCT A8
5-ATG CTT AGG CAT AAG GCA CTA GGT T3

5-CAT GAA AAT CCT GCA GAG CC-3

5-GGA CAA TCT CTT CCC CAC CC-3

IL-6

IFNT

5. Flow cytometry analysis
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Fig. 1. Dose response of ZBE on the proliferation of mouse
splenocytes. Mouse spleen celis@x10%cells/ml) were cultured with several
concentration(0,10,100ug /well) of ZBE for 48hr. Control group was incubated with

RPMI 1640 medium only.- Resulis are expressed as mean = SD in triplecate
cultures. * Significantly enganced, p<0.05 conpared with control
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Fig. 2. Effect of ZBE expression of cytokine mRNA in MTX-treated
mouse spleen cells. Mouse spleen cells(5x10°/ml) were incubated with MTX
only or with ZBE for 24hrs. After stimulation, total RNA was isolated from cultured
cells using TRI Zol and RT-PCR perforemed. GAPDH was used control genes.
M:100bps size marker, 1. controh 2. ZBE(100ug/ml); 3. MTX(1600ug/ml); 4.
MTX + ZBE
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Fig. 3. Effect of ZBE on the production of IL-6 in mouse spleen

cells. Mouse spleen cells (5x10°/ml) were incubated with MTX only or with ZBE
for 24hrs. After stimulation, culture supernatam were collected. The production of
IL-6 detected using IL-6 ELISA Kit. 1. control; 2. ZBE(1000ue/ ml); 3. MTX(1600ug/
m) 4 MTX(1600ug/mJ+ZBE(TOOOUg/ml * Sogmofocamtu emgamced. p<0.05
compared with control, # Significantly enhanced, P<0.05 compared with MTX
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Fig. 4. Effect of ZBE adminstration on splenic levels of
CD45R/B220" cells in MTX-treated mouse. Splenocytes(2x10fcells/ )
were washed with PBS containing 0.1% BSA before analysis. To assess the cells
were incubated with PE-labeled anti-mouse CD45R/B220+ antibody. Flow
cytonertic analysis was performed was FACScon cytometer. The results are
presented as the percentage of values from the control mice. 1. control 2.
ZBE(1000ug/ ml ) 3MTX(1600ue/ ml): 4. MTX(1600ug/ ml) + ZBE(1000ug/ ml)

LS80 40 F MISAolA 27 AE0 AFEod] 93

S M0 BE vIx]
= g3 B3 8 2N UL £5Y 47 BTl RETO 4
@SR Fol ko] ulsl BEU4T) AFBol BREAT

Table 2. Survival time by ZBE administration in S-180 bearing
mouse

No. of surviving mice/group
Day 0 10 1 12 13 14 5 1 17 B
Conirol 00 ag /3 g8 6/8 1/8 0/8 08 0/8 0/8
(saline)

ZBE
{2mg/kg)
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