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Abstract of Thesis

Saponins are naturally occurring amphiphilic compounds derived from various plant and
marine organisms. They are mainly composed of a hydrophobic sapogenin backbone which could
be of steroid or triterpenoid in origin. On the other hand, the hydrophilic moiety is comprised of
sugar groups attached to the sapogenin backbone via an ester and ether linkage. The structure of
sapogenin ring and sugar moiety could differ for every saponin. In addition, the attached sugar
moiety can also differ in terms of the number of saccharide units, branching of sugars and
functionalization of some of its portion. These variations gives each saponin a unique structure.
Saponins have also been primarily used as foaming agents and ingredients in making soap. The
pharmacological value of saponins has been cited in terms of its ability to reduce cardiovascular
diseases and prevent cancer. Various saponins have already been studied including digitonin,
soyasaponin Bb(I) and glycyrrhizin. These saponins have significant difference in their structures,
but one common structural property among these saponins is the presence of sugar moiety
attached to C3 of sapogenin backbone. However, some unusual saponins have already been
isolated in plants including OSW-1. OSW-1 is a structurally unique steroidal saponin isolated
from the bulbs of Ornithogalum saundersiae, and has exhibited highly potent and selective
cytotoxicity in tumor cell lines. OSW-1 contains an acylated disaccharide moiety attached to C16
of steroid backbone. This study aimed to investigate the molecular mechanism for the
membrane-permeabilizing activity of OSW-1 in comparison with those of other saponins by using

various spectroscopic and microscopic approaches.

The membrane effects and hemolytic activity of OSW-1 were markedly enhanced in the
presence of membrane cholesterol. Binding affinity measurements using fluorescent
cholestatrienol and solid-state NMR spectroscopy of a 3-d-cholesterol probe suggested that
OSW-1 interacts with membrane cholesterol without forming large aggregates while 3-O-glycosyl

saponin, digitonin, forms cholesterol-containing aggregates. Fluorescence probes have also




facilitated the study of saponin-Chol interaction as a consequence of binding and aggregation.
Furthermore, the fluorescent probes were also used in microscopic studies to observe saponin
induced morphological changes and its effect on membrane integrity. The results suggest that
digitonin exhibits detergent properties while OSW-1 promoted pore formation in a similar fashion
with soyasaponin Bb(I). I hypothesized that OSW-1 induced barrel stave like pore formation due
to OSW-1/cholesterol interaction and likely cause membrane permeabilization and pore formation
without destroying the whole membrane integrity. This observation could be partly responsible

for its highly potent cell toxicity.
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Malabed [Gid, ¥R OBEROS TEMGHERE L THEERXHEET >/, 20T
B, ZURFATITFERBENSEESNBIR 2 - OSW-1 OEFBMSIZE L TEAWICIIZEL -,
OSW-1 WIS EZE L. TOEMEERBICHEL TEATEIN TS/, BOEEREICIE
IR BERNLETHD, BIEH S OMEERICREBEZNT WA, AT, BEOYR-
T 3 MLICHESEA AT 508, OSW-1 TIMEM#Z - BHEARZAME (6 1) KBMITIHDL
MR 7e B THD, MEREMREEIWIBHATHERSI N,

Malabed [KiX, £ OSW-1 D A7 0 — JMKFMIEEREFEEZEROICEFT2AMT, U 2 IBH
DR — LM OEFRDOMBERBLIVELRBR 2 A, TOHEE, OSW-1 PO AFO—IL &
MEERTL2Z LKL 2T, RENBBEOMEDI R THHIF N VTR T 58 EHR L EH:
ERTIEEHEMNILE, NT, ATO0— ) EOMERB2EEERNT BN T, ERBEBL
AL ZAFO—)VOEHREENMR 2R L& 25, HEOSEEERE2RTEESED 5N,
EHIT, OSW-1 IC KB IEHE ~ERHHE DL 2 IRMICHRIN T B/ 912, EE YP NMR 0BT 53
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BT BRELRHMEERN S, OSW-1 BIFRMIREICHET 2OV XIE 1 ~2F/ A—-bILEHTH
HEHEZTN, TNEBRBEEFNVICIDLBRERBL TV, Tihbb, SR T—leciR
BEN TSR HEEEA BB IR 20 TATO-NEBAEEZER TS 2 EICES T,
OSW-1 B BILTEE 2R T3 LEEEINZ. 20X, HROWFE EIZR2HNFHFEID
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OSW-1 DEMEMRBE AN X LD —MEMBHL 22 L3 BERLEYOERBERTIRE L TXE
BBEN,
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