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Immunomodulatory effect of bee pollen extract in macrophage cells

Yi-Eun Kim', Eun-Ji Cho', and Eui-Hong Byun'**
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*Food Science Research Institute, Kongju National University

Abstract Activation of macrophages plays an important role in the host-immune system. In this study, we investigated
the functional roles and related signaling mechanism of hot-water extracts of bee pollen (BPW) in RAW 264.7
macrophages. Since BPW did not exert cytotoxicity at concentrations ranging from 62.5 to 250 pg/mL in macrophage
cells, a concentration of 250 pg/mL was used as the maximum dose of BPW throughout subsequent experiments. BPW
increased inducible nitric oxide synthase-mediated nitric oxide production in a concentration-dependent manner.
Additionally, BPW was found to induce macrophage activation by augmenting the expression of cell surface molecules
(cluster of differentiation; CD80/86, and major histocompatibility complex; MHC class I/Il) and production of pro-
inflammatory cytokines (tumor necrosis factor-a, interleukin-6, and IL-1P) through mitogen-activated protein kinase and
nuclear factor-kB signaling pathways in RAW 264.7 macrophages. Taken together, our results indicate that BPW could

potentially be used as an immunomodulatory agent.
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Park Memorial Institute (RPMI) 1640 HJX|(Life Technology,
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Fig. 1. Cytotoxic effect and nitric oxide (NO) production and
inducible NO synthase (iNOS) expression of Bee-pollen water
extracts (BPW) in RAW 264.7 macrophage cells. BPW were
treated at the concentration of 62.5, 125 and 250 pg/mL and LPS
was treated at 200 ng/mL. After 24 h, cell proliferation was
measured by MTT assay (A), NO production in culture supernatant
was analyzed by Griess reagent assay (B). iNOS expression in cell
lysate was investigated by western blotting (C). Results was
expressed as meantSD. **“““Values with different letters are
significantly different (p<0.05).
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1991; Gao 5, 2000; Jung® Park, 2005). BPWS] #@le] w2
XN E sl WA= FEFS S457] 25t RAW 264.7
Z2 M ol A tlZ7el LPS (200 ng/mL)?} BPWE ZH2t &
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Fig. 2. Cytokine (TNF-a, IL-6, and IL-10) production activity of
Bee-pollen water extracts (BPW) in macrophage cells line (RAW
264.7). BPW were treated at the concentration of 62.5, 125, and 250
pg/mL. Lipopolysaccharide (LPS) was also treated at the
concentration 200 ng/mL as a specific mitogen to macrophage cells.
After 24 h, cytokine productions in culture supernatant were
measured by using ELISA kit. ***%“Values with different letters are
significantly different (p<0.05).
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Fig. 3. Expression of costimulatory (CD80, 86) and MHC class (LII) molecules by Bee-pollen water extracts (BPW) in macrophage cell
line (RAW 264.7). BPW was treated at the concentration of 125 and 250 g/mL. Lipopolysaccharide (LPS) was also treated at the concentration
200 ng/mL in macrophage cells (RAW 264.7). All experiments were conducted in triplicates (n=3), and the results are expressed as mean+SD.
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dHtA 02 NFkBE NF«xB HAA|(Ik-B) A3} As}ed]
EZ/gsl JEE AZF EA] St 84318 MAPKsZH-E
AatshE Ik-BeF Agsle], 3 W= o] gth(Kwon 5, 2016).
NF-«xB7} 8] U= o]F3sle] &3}t =W &4 Tl -] (activator
protein-1, AP-1) 53} 22 3] U9 thE WY EAAAE A4t
SIAIA, AAuAEAES] F14 HdS Fs dct uEhA
Holnkg-o] 2lsde A ANA MAPKsSF NF-«Be| T2 wH
3ol JiA, A, B wlg- Fad 98-S FAITHKIm T,
2013).
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Fig. 4. Effect of Bee-pollen water extracts (BPW) on MAPKSs phosphorylation and NF-kB expression in RAW 264.7 macrophage cells.
BPW were treated at the concentration of 125 and 250 pg/mL for 30 min. LPS (200 ng/mL) was used as a positive control. MAPKs
phosphorylation and NF-kB expression were evaluated by western bolt analysis using specific antibodies to ERK1/2, phospho-ERK1/2, p38,
phospho-p38, INK, phospho-JNK (A) and phospho-NF-«kB (B). Results are expressed as the meantSD (n=3). “*“¢Values with different letters

are significantly different (p<0.05).
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