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Characteristics of B cell proliferation by polysaccharide fraction
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Background : Paeonia jaonica Miyabe is a medicinal plant which has been widely used as a component of
blood-building decoctions (Chinese medicinal concept: Bu-Xie). The immunopharmacological characterigics of the
extract of Paeoniaj gponica (PJ) were invedigated. M ethods : The effects of fractions of PJ extract on lymphocyte
proliferation were measured by H°-thymidine incorporation assay. The proliferated lymphocyte subsets were
analyzed in flow cytometry. The subset cell populations of spleen cells were separated by magnetic cell separation
gysem, and their proliferation by the extract were invedigated. The effect of the extract on antibody production
was determined in mice challenged with sheep red blood cells (SRBC) using hemolytic plaque forming cell assay.
Results : Spleen cells were proliferated by water extract of PJ. Polysaccharide fraction (PJ-P) of the extract was
mogt active in the proliferation. It was found in flow cytometry that the lymphocyte subset proliferated by PJ-P
was B cell population. Among the separated subset cell populations, T cell-depleted cell population and
macrophage-depleted cell population were mog proliferated by PJ-P. However, positively selected populations of
B cells and T cells were not proliferated by PJ-P. These reaults indicate that B cell proliferation by PJ-P may
require the assigance of macrophages or T cells. These results sugges that firgly PJ-P may simulate macrophages
or T cells, and then B cells are activated. The number of antibody-secreting cells was increased by adminigration
of PJ-P in mice immunized with SRBC as a T-dependent antigen. Conclusion : These results suggest that
macrophages and accessory cells are directly activated by PJ-P and then helper T cells and B cells are indirectly
activated. As the results, immune responses might be coordinately improved. In conclusion, PJ-P, a polysaccharide
of P.jagponica, may be a characterigic immunostimulator, which is analogous to polysaccharides such as lentinan,
PSK and ginsan.
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Fig. 1. Effects of fractions of P. japonica extract on
proliferation of splenic lymphocytes in vitro. Spleen
cells (2x 10°/well) were cultured with fraction of the
extract on 96-well flat bottomed plates for 3 days.
After culture, the degree of lymphocyte proliferation
was measured by the incorporation of *H-thymidine
after a 4-hr pulsing with 1.5 y Ci °*H-TdR. The data
present the mean valuest standard deviation of three
experiments. PJ-T, total water extract of P. japonica;
PJ-P, polysaccharide fraction of the extract; PJ-E,
ethanol fraction of the extract.

— 129 —



Immune Network. Vol. 1, No. 2, 2001

; 100 / PJ-P 3,4 ,5
— .: | —:—;';::J-l'lll:l:"rul . FACS (Td)|e ) Table ”
i & | :o::: "-:"::Il:'".'._ll:"!l: IgM , Thy 12
85 | 60%  35% : 3
| 4%  25%
PJ-P 3
1| - ) IgM 82.6%, Thy 12 10.6%
e 4 s .4 86%, 13.8% , 5
Dty 2 Cay 3 D 4 Dy &
- . 90% 9.2% . PJ-P
Culre: Dey
B
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Table . Flow cytometric analysis of lymphocyte subsets of splenocytes cultured with PJ-P
Conc. Percent of lymphocyte subsets
Culture day Sample treatments ymphoey
(1) IgM Thy12 CD4 cD8
Day 0 60.4 352 20.8 144
Day 3 medium 742 252 2.6 10.8
PJ-P 100 82.6 10.6 74 35
LPS 60 87.7 85 NT NT
ConA 5 20.0 83.7 14.3 64 .6
Day 4 PJ-P 100 86.0 13.8 72 3.6
Day 5 PJ-P 100 9.0 92 6.7 4.8
NT, not tested.
Table . Flow cytometric conformation of the cell populations separated from spleen cells by MACS
) Percent of lymphocyte subsets
Separation of lymphocyte subsets from spleen cells
IgM Thy 1.2(CD90)
Depletion of T cells 89.2 5.9
Depletion of B cells 38 912
Positive selection of T cells 17 NT
Positive selection of B cells 99.0 NT

NT, not tested.
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Fig. 4. The proliferation pattern of lymphocyte subsets by PJ-P. PJ-P(100 / )was given to six kinds
of cell preparations such as total cell population(A), macrophage-depleted cell population(B), T
cell-depleted cell population(C), B cell-depleted cell population(D), positively selected T cell
population(E), and posttively selected B cell population(F). On day 2, 3, 4 and 5 after incubation, the
degree of the lymphocyte proliferation was measured by the incorporation of *H-thymidine into the cells.
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