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Distribution of Caffeic Acid in Ganglioside Gps (GD3) Monolayer and
Mixed Phospholipid/GD3 Monolayer, and Their Interactions

Fumie TOIZUMI, Kenji TSUKIGAWA, Shoko YOKOYAMA

Abstract

The distribution of caffeic acid (CA) in ganglioside Gp; (GD3) monolayer and in mixed
dipalmitoylphosphatidylcholine (DPPC)/GD3 monolayer as models of tumor membrane, and the effects of
CA on the GD3 monolayer and the mixed DPPC/GD3 monolayer were observed by atomic force
microscopy (AFM). CA distributed in the GD3 monolayer markedly changed the morphology of the GD3
monolayer from a flat and uniform surface to a percolated pattern. Furthermore, CA distributed in the
mixed DPPC/GD3 monolayer clearly changed the morphology of the mixed DPPC/GD3 monolayer from
an unclear percolated surface to a typical percolation pattern. The effects of CA on the GD3 membrane

and the mixed DPPC/GD3 membrane were similar to those of benzyl caffeate and known antitumor

compounds, suggesting that CA might possess antitumor activity.
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Caffeic acid (CA). Ganglioside Gps (GD3) BELU L-a
-dipalmitoylphosphatidyl choline (DPPC) (23 7 < #1#L o
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Fig. 1 CA &ML /- GD3 [RD AFM Eif%
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Fig. 2 DPPC/GD3 2&[ED AFM Elf§
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Fig. 3 CA ##&iNL /- DPPC/GD3 E&ED AFM &E1{§

ZFOREF, CANPASLZ E T, DPPC/GD3 L fifHH
BMTI e /N—T L —a Xy = VBIE LT, &5
12, BIREICEOE &) e Li—aL - g %y
—VERRLTWD, WgEH, BHLWESIEE SHE L,
BN IS S MW L 2R LT b,

CA 12 DPPC/GD3 A HEH D GD3 12 & T fHis 254 L
CA & GD3W W HEEH 2R L7z, 72, CA I,
DPPC/GD3 & D GD3 (& &rfHi &Iz b7z > Th
LTV 5, FIFk? T, 77T A7 )V% DPPC/GD3 i
Aﬂﬁa:iﬁbutf’i%ﬁ\ JE. AL VBRI, SRl
CA %(ﬁﬁntt SWERAAL TEE ST, CA LR
EEF D GD3 12 twﬁﬂz CRRIC A LT BT A
AWM N—a L —3 3 VY — B L&, T
AT I)VEETED Benzyl caffeate (BC) & HtX% &, CA X
Ny D WEOMEET 72T 5 FREEAVNS K 2 ) L BIED
<. DPPC/GD3 RAIEF @ GD3 |2 & Lo aid 125045 L
3L, CALGDIDERWHEMEHEZT &2 L
7mbDEEZ BN,

PLEo#ERD S, CA 1L, EEAIILE TV TH S GD3
Bz DPPC/GD3 iR AL L it M HAEH I A5 ) . &
PAl S B A 522 ) e T EDVRIB EN T2,

+=A
A af

CA &, IEHIRET N Tdh D DPPC HMIIZH LCida
CHBEH R W EDMREES NIz RIZ, BT T IVIE
TH 5 GD3 BEIZxF LTI, CA AEHIZAi L CTHEASEH
EI&SREITIEICKY, FHTH 72572 GD3 % $—
aL—ary = 2Eb s/, £/, DPPC/GD3 i
AR LTlE, CAKRAE RO GD3 V) v 77 511255
AL, B e g 22 S —a L — 3 5088 — VDL X
72

TR ARG CTH D T T AT OVEEL imﬂsﬁmﬁli
WD, FADPINETIAToTELEL NV TOBIEE
LCo AFM HEif§ 50 Tld, ' 7 VIS LT s—aL
=gy =R LNT, £72 Inoue H ¥ DIR—b
MrEoRRELEbELE, H72iRIZ. 708 A5 T
Vb OD, " # 7 x FRIAT VIR & FERIZPUE G 12
HYEI R LIRS,

SE X

1) Burdock G. A:Review of the biological properties
and toxicity of the propolis. Food and Chemical
Toxicology. 36: 347-363, 1998.

2) Bankova S. B., Tezuka Y., Kadota S.: Recent
progress in pharmacological research of propolis.
Phytother. Res. 15: 561-571, 2001.

3) MHEF, FHEIL: 70K X5 CAPE B LD
Z DFRAR DT IIFIE B3 A 0F%8 . I U
FHHEE . 25: 107-112, 2004.

4) FHRT, Shrestha S. P, PrHEAE, AILFET: &
IN—)VE T TR ADRSSE . . of Kyushu Univ.
of Health and Welfare. 14: 183-187, 2013.

5) JFURIL, RANMEDL, #LEET . TuR) ARG A
T BRI AT IVEDT 7)Y F G BT IRIC
BT % ] of Kyushu Univ. of Health and
Welfare. 17: 77-80, 2016.

6) AL, HANMEL, Bl A7) AT R
Gus IREHA TR ~D 7 7 2 BT A 7 VIO 554
EVER . J. of Kyushu Univ. of Health and Welfare.
18: 63-66, 2017.

7 FRIGL, AJIMEL, BT ) VIRE S T
VA2 N Gy BGFEBA~OH 7 2T AT VD



78

10

JUNPRIERR MR SAMEZERC S 20 0 75~78, 2019

A5 B, J. of Kyushu Univ. of Health and
Welfare. 19: 77-80, 2018.

Inoue M., Yoshimi I., Sobue T., Tsugane S.
Influence of coffee drinking on subsequent risk of
hepatocellular carcinoma: a prospective study in
Japan. J. Natl. Cancer Inst. 97: 293-300, 2005.
Yokoyama S., Ohtsuka I, Takeda T. Sashida Y.
Distribution of an antitumor natural product
OSW-1 in ganglioside Gys-phospholipid membrane.
Mater. Technol. 23: 54-58, 2004.

Eto Y. Shinda S.. Gangliosides occurred in tumor
cells. Adv. Exp. Med. Biol. 152: 279-290, 1982.





