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Immune enhancement effect of Rubus coreanus Miquel (RC)
(30% EtOH extract) in RAW264.7 cells

Jae-Kyung Cho, Han-Seok Choi, Min-Su Kim, Young-Gook Kim,
Chi-Hong Kim, Yong-Cheol Shin & Seong-Gyu Ko*
Department of Preventive Medicine, College of Korean Medicine, Kyunghee University

Abstract

Objective : The object of this study is to confirm the immune enhancement effect of Rubus coreanus
Miquel (RC) (30% EtOH extract) on RAW264.7 mouse macrophage cell line.

Methods : RAW264.7 cells were treated with 10-500ug/mL RC for 24 hours. Cell viability was then
measured using WST assays. Levels of intracellular NO and ROS were measured by Griess reagent and
DCFH-DA staining respectively. Levels of iINOS and COX-2 mRNA was determined by RT-PCR.
Secretion levels of IL-18 and IL-6 cytokines were evaluated by sandwich ELISA assay. Western blot
analysis was performed to measure the levels of intracellular molecules related to MAPKs pathways.

Results : RC suppressed the growth of RAW264.7 cells. RC increased the production of NO and ROS.
RC increased the mRNA and protein levels of COX-2 and iNOS. RC augmented the levels of secreted
IL-18 and IL-6 cytokines. RC increased MAPKs phosphorylation.

Conclusion : In summary, our result shows that RC has inflammatory effect increasing the levels of
NO, ROS and secreted cytokines and activating MAPKs. Hence, RC seems to have an immune enhancement
effect.
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Table 1. Sequences of the oligonucleotide used in reverse transcription-PCR.

Primer Name Sequences
-1g Forward 5" — ATG GCA ACT GTT CCT GAA CTC AAC T —3°
Reverse 5" — CAG GAC AGG TAT AGA TTC TTT CCT T —3°
Forward 5" — CAA GAG ACT TCC ATC CAG TTG C —3'
116 Reverse 5" — TTG CCG AGT TCT CAA AGT GAC —3~
NOS Forward 5" — AAT GGC AAC ATC AGG TCG GCC ATC ACT —3'
Reverse 5" — GCT GTG TGT CAC AGA AGT CTC GAA CTC —3°
Forward 5" — GGA GAG ACT ATC AAG ATA GT —3'
Ccox== Reverse 5" — ATG GTC AGT AGA CTT TTA CA —3'
Forward 5" — GAG GGG CCA TCC ACA GTC TTC —3~
GAPDH Reverse 5" — CAT CAC CAT CTT CCA GGA GCG —3~
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Figure 1. Effect of RC extract on RAW264.7 cell viability. Cytotoxicity of Rubus coreanus Mig. extract
on culture of RAW264.7 mouse macrophage cells. Cells were treated with RC extract
(10-500ug/mL) for 24 hours. Cell viability was determined using the WST assays. Results
are expressed as a percentage viability relative to vehicle-treated controls. Data are shown
as the mean of three independent experiments (error bars are mean * standard error (SE)).
(x: p<0.05 , *: p<0.01, ==: p<0.001).
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Figure 2. Stimulatory effect of RC extract on NO and ROS generation. Stimulatory effect of RC extract
on NO (A) and ROS (B) generation of RAW264.7 mouse macrophage cells. RAW264.7 cells
were treated with RC extract(50-300ug/mL) or stimulated with LPS(1ug/mL). Each bar
represents the mean = SD of NO concentration in media (++ : p<0.001)
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Figure 3. RC extract enhances the production of COX-2 and iINOS mRNA and protein. (A) Influence
of RC extract on the mRNA expression of COX-2 and iNOS. (B) RC extract up-regulates
COX-2 and iNOS protein level. RAW264.7 cells were treated with RC extract(50-300pg/mL)
or stimulated with LPS(1ug/mL) for 24 hours.
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Figure 4. RC extract activates MAPKs phosphorylation in RAW264.7 cells. RC extract up—regulates MAPK
phosphorylation. Cells were treated with RC extract (50-300ug/mL) or LPS(1ug/mL) for 24 hours.
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Figure 5. RC extract increases the mRNA and secreted protein level of IL-13 and IL-6. RC increases
the level of IL-18 mRNA and secreted protein (A) and IL-6 mRNA and secreted protein
(B) RAW264.7 cells were treated with RC extract (50-300ug/mL) or LPS (1ug/ml). Each bar
represents the mean * SD of IL-18 or IL-6 concentration in media (+ : p<0.05, ** : p<

0.01, = : p<0.001)
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