REYFRZOFT HMRENREEAORERINE (F=3R)
—RRAEE &£ O EIERBERT—

FHGERE" - EARE - IR - BREW - KA it

NN e B e

Membrane Interaction of Soyasaponins in Association with their Antioxidation Effect
— Analysis of Biomembrane Interaction—
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ABSTRACT

Soyasaponins are reported to possess pharmacological or health-promoting effects
such as antioxidation, liver-protecting actions, and anti-hypercholestelemia. To gain a
better understanding of the molecular basis for these biological activities, we
attempted to investigate the molecular interactions between soyasaponin (Soyhealth
SA) and membrane lipids. In a previous study, the broad band solid-state NMR
spectra of these membrane preparations revealed that cholesterol becomes mobile by
the saponin in phosphatidylcholine bilayers on the basis of NMR signals characteristic
of less oriented and flexible membrane entities. To examine the membrane
permeabilizing effects by saponins, we carried out the NMR-based ion flux
experiments. In K' flux assays based upon *P NMR chemical shifts, soyasaponin Bh(1)
revealed a marginal increase of the ion flux through egg-phospahtidylcholine large
unilamellar vesicles (eggPC LUV). This partial permeabilizing activity was not affected
by the addition of cholesterol. In Mn*' flux experiments, the soyasaponin did not
virtually show any activity, whereas quillajasaponin revealing the significant ion flux
at 1 mol% in the PC membrane. Further studies for evaluating the molecular
interaction of soyasaponins with unsaturated phospholipid bilayers are currently
underway. Soy Protein Research, Japan 9, 82-86, 2006.
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Fig. 1. Major saponin constituents used in the present experiment, soyasaponin Bb (I), and typical hemolytic plant

saponin, quillajasaponin 1 used as a positive control.
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Fig. 2. Broad band solid-state 2H-NMR spectra of 3-deuterocholesterol (2). Spectra of egg-phosphatidylcholine only
(@), plus 10% cholesterol (b), and plus soyasaponins (c). The spectra b and c were cited from the previous

report.?
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Fig. 3. Schematic illustration of ion channel assays using *'P NMR chemical shift changes.
The peak around ¢ 1.2 corresponds to HPO,> at pH 5.5 of intact liposomes, and that around 3.1 ppm
corresponds to PO,;* at pH 7.5 of the buffer. a: at the initial state, a single sharp peak is observed at ¢ 1.2,
showing that liposomes stayed intact. b: pH inside the liposome raises gradually due to influx of K* coupled
with efflux of H*, which broadens the *P NMR peak. c: finally, the inside pH becomes 7.5 by K influx, which
gives rise to the shifted peak the at around 3.1 ppm.
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Time-dependence on *P NMR signal changes in
the presence of 1 mol% soysaponin.

a:0h. b:1h. c:1.5h. d:2.5h. e 100%
permeabilized LUV by triton-X. The broadening
of the peak toward the down field observed for
b, c and d is due to the "graded" type leakage of

liposomes.
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Effect of 10% cholestreol in PC on *'P NMR
signal.

a. control. b: 0.1 mol% soyasaponin. c. 1 mol%
soyasamponin. d:. amphotericin B causing a
typical all-or-none type permeabilization.
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Fig. 6. Mn?" flux in liposomes by soyasaponin and

quillajasaponin monitored by *P NMR singal.

a. control. b: soyasampoin 1 mol%. c:
soyasampoin 10 mol%. d:. quillajasampoin 1
mol%. e: quillajasampoin 10 mol%. In d and e,
the phosphate peak disappear or decrease due
to influx Mn?*.
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