rF [E 40 i 2E ) 2% 2% 4] Chinese Journal of Cell Biology 2014, 36(4): 461-469 DOI: 10.11844/cjcb.2014.04.0337

FRERER L B B AnTean % X /)N s B Bt
Bitk B 4 A e % A T 4E A B9 BT 5%

X% FHE KM
(LR BB A T S, LA K22 AR 2 B, BT 250014)

BWE  AFR60%CEER I B it % #5405 D(PPM60-D) & H A BA B5 4.4 (SPPM60-D)st
D RIEEBARC RGN B A4S B T IRE((Ca ) AR A R A Frh . KA BRI AR IITE)
KB N, LEE IR AFE)60% LB IR % #5PPM60, Sephacryl S-400HR 4 B 4644133 % 4E405D,
IR SR AT L DIATAER BE AL, AL LR S BB E ML, MTTH N T L3874, R AL E
I € Bibk B 4m i [Ca? ', M 2 58 52 B (PFC) o i 2 ot 45 6 6 L (QHIS )i ) 52 B 4m At ik A8 s L.
% & 2, SPPM60-DART T PPM60-DAE £ 2 # 342 2 Bk B 20 i 69 38 7404 B [Ca® [{(P<0.01); Z2TAK-
242, 1Y294002. U73122. 1&5-F A& . 4Eiita RA=2-APBI 4| A4 K 5, ¥)¥T 37 4|SPPM60-DAw
PPM60-D P 2 #9[Ca* | # 2 (P<0.053%P<0.01); PFCF=QHS#E M| E 52, SPPM60-D3t F 42 it Bk & 4@
L6 A BATAR G 2 A AR, MPPM60-D#4E F1 4255, vA L5 & B, PPM60-D4 i LER B
G, 76 I B4R 5, HENISPPM60-DT 5 Bith & 48 it £ TOLLAS % 4k4(TLR4)%E A, i it TLR4-
PI3K-PLC-IP;RAZ 5 il 344% 45 B A A4 & 694538 1 (CRAC)AT T, A4k [Ca> | H & RS EBHK E. 41
fieb, 4t 3% & ARSI 78 Fe duAk AR R

KEIA SRR GLRERL 2, B AN, BT, [Ca™ ;s ALK

Influences of Sulfated Polysaccharide from Pine (Pinus massoniana)

Pollen on the Immunomodulatory Effects of B Lymphocytes in Mice

Liu Ming, Li Nana, Geng Yue*
(Key Laboratory of Animal Resistance Biology of Shandong Province, College of Life Science,
Shandong Normal University, Jinan 250014, China)

Abstract We investigated the influences of a polysaccharide component D (PPM60-D) and its sulphate
(SPPM60-D) from masson pine pollen on the proliferation, intracellular free calcium concentration ([Ca®'];) and
antibody production of B lymphocytes in mice. Polysaccharides (PPM60) were extracted from masson pine pollen
with hot water and precipitated by 60% ethanol. PPM60-D was purified from PPM60 with Sephacryl S-400HR.
Sulfated polysaccharides (SPPM60-D) was derivated by chlorosulfonic acid-pyridine method. B lymphocytes were
separated through nylon wool column. [Ca®]; of B lymphocytes were measured by fluorescence sepectrophotom-
eter. The antibody production were measured by PFC and QHS methods. The results showed that SPPM60-D could
more significantly improve the proliferation, [Ca®']; and antibody production of B lymphocytes than PPM60-D
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(P<0.01). TAK-242, LY294002, U73122, low molecular heparin, verapamil and 2-APB could inhibit the increase-
ment of [Ca*]; in B lymphocytes which was induced by PPM60-D and SPPM60-D (P<0.05 or £<0.01). These sug-
gested that SPPM60-D had higher activity than PPM60-D and one of the possible receptors of SPPM60-D was toll
like receptor 4 (TLR4). We speculated that SPPM60-D could increase [Ca']; via Ca®" release-activated Ca’* (CRAC)
channel which was activated by TLR4-PI3K-PLC-IP;R signaling pathway, so that it could improve the ability of

proliferation and antibody production of B lymphocytes.

Key words

production
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RITELEL . *P<0.05, *#P<0.01, 525 FORTRZLLLEL "P<0.05, L PPM60-DALFIZ LLAL .
A: the proliferation rate of B lymphocytes in different PPM60-D and SPPM60-D concentrations at 48 h; B: the proliferation effect of B lymphocytes in
200 mg/L PPM60-D and SPPM60-D at 48 h. *P<0.05, **P<0.01 compared with control group; “P<0.05 compared with PPM60-D group.
El1 Bitk BT E K EPPM60-D. SPPM60-D1EF 548 hHyHEFE 151
Fig.1 The proliferation effects of B lymphocytes in different PPM60-D and SPPM60-D concentrations at 48 h
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Fig.2 The influence of PPM60-D and SPPM60-D on
[Ca*]; in B lymphocytes
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A-F: the results of [Ca’']; in B lymphocytes with PPM60-D and SPPM60-D under TAK-242. 1Y294002. U73122. LMWH. Verapamil or 2-APB; G:
the comparison of effects of the 6 inhibitors. **P<0.01, ***P<0.001 compared with control group; “P<0.05, *P<0.01 compared with experimental group.
B3 671Dl 3T PPM60-DFISPPM60-DF = Bitk B4 A [Ca™ |9 D I 1E A
Fig.3 The inhibitory effect of 6 inhibitors on [Ca*']; level increasement in B cells
induced by PPM60-D and SPPM60-D
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A, B, C and D were hemolytic plaque forming of B cells in different conditions respectively (100%); E: the result of QHS assay; F: the number of anti-
body forming cells per million spleen cells. **P<0.01, ***P<0.001 compared with control group.

[El4 PPM60-DFISPPM60-D 1A 5M Xt B4R A7 4 5 Bt B #2019
Fig.4 The influence of PPM60-D and SPPM60-D on IgM antibody production of B cells ir vitro
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A~D: AR ZAE T BANAL ™ £ I 1 23 BEREDL(100%); E: JTRTE AN LA F: QHSHL ISR, *P<0.05, 54T AL LLAL
A, B, C and D were hemolytic plaque forming of B cells in different conditions respectively (100x); E: the number of antibody forming cells per mil-
lion spleen cells; F: the result of QHS assay, *P<0.05 compared with control group.

El5 PPM60-DFISPPM60-DIASN 31 B 42 5 4% HIBLA AR 7L (4 2 AR B9 521
Fig.5 The influence of PPM60-D and SPPM60-D on IgM antibody production of immunized B cells in vitro
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Fig.6 Speculated calcium signaling pathway in B lymphocyte activated by SPPM60-D
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