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Evaluation of Effects of Natural Medicines on

Mammalian Cells by Using Two-Dimensional Surface

Plasmon Resonance Observation
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Natural products have various biological activities such as anti-allergic effect and
anti-cancer effect, these excellent properties make them attractive as lead chemicals for
discovery of new drugs. Screening of natural products is becoming more important to find
new and effective drug compounds. Therefore, lots of methods such as colorimetric,
fluorescence, bioluminescence, biological and cell-based assays were applied in screening
drugs from natural products. However the high cost, time consuming and complex
experimental steps were disadvantages of these methods. Thus, the necessary of more rapid,
simple screening methods is increasing now. Recently, surface plasmon resonance (SPR)
sensor has been applied in drug screening. SPR change has been used to monitor changes of
the refractive index by specific binding reactions such as antigen-antibody binding and DNA
hybridization on the surface of a gold chip. On the other hand, Prof. Shinohara’s group has
tried to monitor cell response to agonist stimulation by two-dimensional surface plasmon
resonance (2D-SPR) measurement at single cell level. His group has already succeeded to
monitor the cell response upon antigen stimulation on the IgE-sensitized model mast cell,

RBL-2H3 cell as described in Chapter 1. It was further considered that the 2D-SPR response




by the local refractive index change at RBL-2H3 cell bottom upon antigen stimulation might

be related with protein kinase C (PKC) translocation in each RBL-2H3 cell. These research

background and purpose of this study was described in Chapter 1.

In Chapter 2, all materials and methods for this study were described.

In Chapter 3, two-dimensional surface plasmon resonance (2D-SPR) measurement as a

simple and rapid method was successfully applied to evaluate the anti-allergic effect of

natural medicines on the degranulation of RBL-2H3 cells. The each cell response was

observed by SPR imaging upon stimulation with model antigen, Albumin from bovine

serum, 2, 4-Dintrophenylated (DNP-BSA) after anti-DNP IgE sensitization on RBL-2H3

cells. Glycyrrhizic acid (GA) and isoliquiritigenin (ISL) from Licorice were examined as

degranulation inhibitors. After the pretreatment with 30 uM GA or 50 uM ISL, the reflection

intensity increase at cell regions upon DNP-BSA stimulation was completely suppressed.

The suppression of reflection intensity increase at each cell regions in the 2D-SPR

observation upon DNP-BSA stimulation was dependent on the GA and ISL concentration in

pretreatment as same as P-hexosaminidase assay. These results demonstrated that the

suppression effect of GA and ISL on the degranulation of RBL-2H3 cells could be evaluated

by 2D-SPR observation at cell regions in quick and simple manner. My study further

suggested that 2D-SPR observation might be applicable to screen anti-allergic components of

natural products and useful to discuss its inhibitory effect in the intracellular signaling




pathway of mast cell upon antigen stimulation.

In Chapter 4, I have tried to apply 2D-SPR observation to evaluate the anti-proliferative

activity of ISL on human lung cancer cell (A549 cells). It is known that ISL exhibits an

inhibitory effect on proliferative activity of cells in prostate cancer, hepatocellular carcinoma,

breast cancer, melanoma, lung cancer and so on. The human lung cancer cell proliferation

was suppressed with the ISL treatment over 100 uM. It was demonstrated that the SPR angle

at A549 cell regions shifted positively day by day with cell proliferation in the absence of

ISL, but the SPR angle did not change even after a few days in the presence of 100 uM ISL.

It suggested that 2D-SPR observation could monitor human lung cancer cell proliferation

and evaluate the anti-proliferation effect of ISL without any probes.

In Chapter 5, I concluded the usefulness and advantages of 2D-SPR observation for

evaluation of anti-allergic and anti-proliferation effect of traditional natural medicines on

mammalian cells. My study further suggested that 2D-SPR observation method might be

useful to discuss the intracellular signaling pathway and inhibition mechanism in individual

cells.
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