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Abstract

The immunomodulatory activity of PJ-P, a polysaccharide fraction extracted from Paeonia japonica, were
reported in our previous paper. In the present study, we investigated that PJ-P inhibited cancer growth through
activation of macrophages. The activities of peritoneal macrophage to induce tumor necrosis factor (TNF)- a,
interleukin—-1 (IL-1)B, interleukin-6 (IL-6) and interleukin-12 (IL-12) as well as to ingest fluorescence~latex
microbeads were enhanced by treatment of PJ-P. Direct cytocidal activity of PJ~P against cancer cells was
not shown. However, in vitro, peritoneal macrophages treated with PJ-P had an activity to kill cancer cells. Fur—
thermore, P] -P significantly prolonged the survival of mice implanted intraperitoneally with BI6F0 mel-anoma
cells. These results suggest that PJ-P could be a useful immunomodulator and assistant of anti—-tumor agent.
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Table 1. Oligonuleotide primers used in the reverse transcription-polymerase chain reactions

Gene Sense/antisense Primer sequence

IL-6 Sense 53" -TGGAGTCACAGAAGGAGTGGCTAAG-3
Antisense 5 -TCTGACCACAGTGAGGAATGTCCAC-3’

IL-18 Sense 5'~-ACTGTACAACCGCACTAATACGG-3’
Antisense 5 -AGTGAACATTACAGATTTATCCC-3’

IL-12 Sense 5 -ACCTCAGTTTGGCCAGGGTC-3’
Antisense 5'-GTCACGACGCGGGTGGTGAAG-3'

IL-1 Sense 5 -AAGCTCTCCACCTCAATGGA-3'
Antisense 5'-TGCTTGAGAGGTGCTGATGT-3'

INOS Sense 5" -GGATAGGCAGAGATTGGAGG-3’
Antisense 5'-AATGAGGATGCAAGGCTGG-3'

B-actin Sense 5'-GTGGGGCGCCCCAGGCACCA-3’
Antisense 5'-CTCCTTAATGTCACGCACGATTTC-3’
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Fig. 1. Effect of PJ-P on phagocytic activities of peritoneal
macrophages.

Peritoneal macrophages were cultured with or without PJ-P (100
ng/mL) and then FITC-latex microbeads were added to the cul-
tures. The macrophages phagocytosed FITC-latex microbeads were
counted by fluorescence microscope. Values are mean * standard
deviation.
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Fig. 2. Effect of PJ-P on NO secretion of macrophages.
The RAW?264.7 macrophages were cultured with PJ-P at a final
concentration of 100 pg/mL. After incubation, NO concentration
in culture supernatant was measured by Griess reagent. The NO
concentration of LPS-treated group was 128 puM.
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Fig. 3. Effects of PJ-P on the cytokine gene expression of
macrophages.

Peritoneal macrophages were cultured for 4, 8 and 12 hr with PJ-
P. After incubation upto 12 h, total RNA was isolated and the
level of mRNA expression of each cytokine was evaluated by
RT-PCR. NC: negative control.
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Fig. 4. Effect of PJ-P on cytokine secretion of macrophages.
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Thioglycollate stimulated total peritoneal macrophages were cultured with P]-P at a final concentration of 100 ug/mL. After incubation
(24 hours), supernatant was collected and the level of 1L-1, TNF-a, IL-6 and IL-12 was determined by ELISA.
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Fig. 5. The cytotoxic activities of macrophages against cancer
cells were enhanced by PJ-P.

Peritoneal macrophages from C57BL/6 (H-2") mice were cultured
in medium containing PJ-P (100 pg/mL) on 96 well culture plates
in tetraplicate. On day 2 of culture, the activated macrophages
were co-incubated with *Cr-labeled YAC-1 (H-2") cells. After
24 hours of incubation, the cytotox1c1ty was determined by measuring
the radioactivity of ’ 'Cr released in the culture supernatant.
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Fig. 6. Growth inhibiton of B16F0 melanoma by PJ-P.
DBF1 mice were intraperitoneally implanted with B16F0 melanoma
cells on day 0. PJ-P was intraperitoneally administered at 50 mg/
kg B.W. for 10 days beginning at one day after cancer inoculation.
Mice of the control group were given PBS. Ten mice were used
in each group.
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