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Fig. 1 Molecular structure of ginsenoside

Rbl (a) and DPPC (b)
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Fig. 2 Raman spectra of DPPC with different concentration

of ginsenoside Rb1(650~850 cm™")
a: DPPC alone; b; DPPC+Rb1(10%);
¢: DPPC+Rb1(20%); d: DPPC+Rb1(30%)
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Fig. 3 Raman spectra of DPPC with different concentration

of ginsenoside Rb1(1 000~1 600 cm™")
a: DPPC alone; b: DPPC+Rb1(10%);
¢: DPPC+Rb1(20%); d: DPPC+Rb1(30%)
Table 1 Peak intensity ratios(I,/I,) corresponding to the DP-
PC bilayers containing different mole fraction of gin-
senoside Rbl

Sample/ (mol %) I ogs /I 062 Ii g6 /Th 126 Iy 848/ Iz g3
DPPC 0. 808 7 1.012 36 1. 000 4
DPPC/Rb1(10) 0. 957 89 1. 068 41 1. 002 08
DPPC/Rb1(20) 1.473 99 1. 440 21 1. 007 84
DPPC/Rb1(30) 1. 650 4 1. 457 24 1. 026 32

Table 2 Other Raman spectral assignments of the interactions
between ginsenoside Rb1 and DPPC

Wave number/cm ! Assignments

1296 pcn, of acyl chain
1439 pcu, of acyl chain
1457 wc, of acyl chain

Fermi resonance., terminal methyl

o
2936 vs c—n of the acyl chain

2.3 Rbl X} DPPC X = Ei7 3l 1% B 54 i

WH 3 C—H MR B BZE 2 750~3 000 cm ™! X
B CANE 4 iR . 2 848 Fl 2 880 em ! 432k DPPC 43 F
rhTE B R R BRI R R 4R Bl . B ATTR DPPC R 5% 195
(R G2 R AR ME B R S0 BBURR WAL LY 1o sus / T sso SROBR T 0
EIEAHEAER , B T U2 B 3h J1 224D, Nk # A
Ly sus /1o sso FEHENGBEO 1) KB 5 RE S LA SCA - TP HES T . A
F1wRIEH, WA Rbl 5 HEA I, BT ASR
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Raman Spectroscopy Study on the Interaction of Ginsenoside Rbl with
DPPC Bilayers

HUI Ge', ZHAO Yu?*, ZHANG Wei', XIE Yun-fei', YANG Jing-xiu', ZHAO Da-qing*, ZHAO Bing'*
1. State Key Laboratory of Supramolecular Structure and Materials, Jilin University, Changchun 130012, China
2. Center for New Drugs Research, Changchun University of Traditional Chinese Medicine, Changchun 130117, China

Abstract In the present work, the authors studied the interaction of ginsenoside Rbl with lipid bilayers composed of DPPC u-
sing Raman spectroscopy. The conformational changes of DPPC molecule were further revealed by analyzing its vibrational
modes such as the C—N stretching mode in the polar head-group region (650-850 cm '), C—C stretching (1 000-1 200 em™ '),
and C—H stretching (2 750-3 000 ecm ™ !). The results indicated that there was little influence of Rbl on the conformation of O—

C—C—N" backbone in the choline group of DPPC bilayers. The polar head group is still extending parallel to the bilayer sur-
face. The intensity ratios Ij o5 /I 126 and I1 oes /I 052 represent the gauche/trans ratio. Both of them increased with adding the

concentration of Rb1l to DPPC bilayers. The increment of gauche/trans ratio indicates that the disorder/order proportion of the
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alkyl chains arises. The ordering conformations in lipid chains decreased while the interchain disorder increased. The intensity
ratio I g/ 15850 in the region of hydrocarbon chain C—H stretching mode reflects phase transition and has been demonstrated as
a sensitive parameter of both inter-chain and intra-chain disorder/order intensity ratio in bilayer alkyl chains. The higher the rati-
0, the more disordered the hydrocarbon chains. Therefore, the increasing ratio I, g /I2ss0 with increasing amount of Rbl indi-
cates that this drug decreases the intermolecular ordering of the lipid lattice, and simultaneously increases the membrane lipid flu-
idity. In addition, previous study showed that an electrostatic interaction exists between sphingomyelin bilayers and drugs like
scopolamine and anisodamine. Compared with those results, the action mode of ginsenoside Rbl on DPPC bilayers may be be-
cause of hydrogen bonds that can be easily formed for the sugar moieties and the hydroxyls in Rbl molecule. Therefore, the
mechanism of drug action on DPPC bilayers may be resulting from the intra or inter hydrogen bonds and the head-group hydro-

philic region of the DPPC membrane.
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