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Extracts of Platycodon grandiflorum have been reported to show anti-inflammatory, antioxidant, an-
ti-metastatic, and hepato-protective effects. This study was designed to evaluate T-cell activation and
M1/M2 differential macrophage activation by extracts of P. grandiflorum or P. grandiflorum containing
various medicinal herbs. Using real-time RT-PCR, we analyzed expression levels of c-fos, and CD40L
(T-cell activation markers) in splenocytes and INOS, YmlI, and ARGI in RAW 246.7 cells after treat-
ment of CC (hot water extract of . grandiflorum), MAEK (hot water extract of P grandiflorum [82%)]
and six different plants), and HWAL (hot water extract of P. grandiflorum [7%] and eight different
plants. The results showed that MAEK significantly elevated the expression of T-cell activation mark-
ers of splenocytes, with the c-fos gene activated more than 10-fold and the CD40L gene activated more
than 6-fold. Although CD40L was significantly increased by CC and HWAL, the increase was only
about 2-fold. In addition, CC and HWAL did not significantly activate the expression of the c-fos gene.
On the other hand, CC elevated the M1 activation marker /NVOS, and HWAL elevated the M2 activa-
tion marker Ym7 and AKRGI gene expression. In conclusion, MAEK could be used as an immune
stimulant because of its ability to activate T cells (elicited c-fos and CD40L gene expression), whereas
HWAL could serve as an anti-inflammatory agent because of its differential activation of M2

macrophages.
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Table 1. Gene-specific primer for Real time PCR

Primer Sequences

GAPDH forward 5-TACCCCCAATGTGTCCGTC-3'
GAPDH reverse 5-AAGAGTGGGAGTTGCTGTTGAAG-¥

¢-FOS forward  5-CCTTCGGATTCTCCGTTTCTCT-3'
c-FOS reverse 5-TGGTGAAGACCGTGTCAGGA-3¥

CD40L forward 5-GACGCTAGCATGATAGAAA-3’
CDA40L reverse  5-GCCGAATTCTCAGAGTTTGA-3

iNOS forward ~ 5-CCTCCTCCACCCTACCAAGT-3’
iNOS reverse 5-CACCCAAAGTGCTTCAGTCA-3"

YM1 forward 5-TCACAGGTCTGGCAATTCTTCTG-3
YM1 reverse 5-TTTGTCCTTAGGAGGGGCTTCCTC-3

ARG forward  5-GGGGAAAGCCAATGAAG-3'
ARGI1 reverse 5-TGGTTGTCAGGGGAGTGT-3’
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Fig. 1. Analysis of expression level of T cell activation
markers in splenocytes after treatment of 3 differ-
ent herbal extracts. Splenocytes were treated
with conA 5 pg/ml or 50 png/ml of 3 samples
and then incubated. After 2hr of culture, cells
were assessed for m-RNA expression of c-FOS
(A) and CD40L (B) by real-time PCR. The
GAPDH gene was used as a control. All results
are the mean + SD of two independent experi-
ments (significance compare to CON, *p<0.05,
**p<0.01, ***p<0.001; CON, D.W. treated; ConA,
ConA treated; 1, CC treated; 2, MAEK treated;
3, HWAL treated).
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Fig. 2. Analysis of expression level of M1 & M2
macrophage activation markers in RAW
264.7 cells after treatment of 3 different
herbal extracts. RAW 264.7 cells were treat-
ed with LPS 5 pg/ml or IL-4 40 ng/ml or
50ug/ml of 3 samples and then incubated.
After 2hr of culture, cells were assessed for
m-RNA expression of -zNOS (A), YmI (B)
and arginasel (B) by real-time PCR. The
GAPDH gene was used as a control. All
results are the mean *+ SD of two in-
dependent experiments (significance com-
pare to CON, *p<0.05, **p<0.01, ***p<0.001;
CON, D.W. treated; 1, CC treated; 2,
MAEK treated; 3, HWAL treated).
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