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Molecular structure of evodiamine and 1.,2-dipalmitoyl-

1, 2-dipalmitoyl-sn-glycero-3-phosphocholine(DPPC)

Fig. 1
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Fig. 2 FTIR absorption spectra of DPPC liposomes containing different molar percentage of evodiamine
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Table 1 The peak-position of infrared characteristic absorption bands for DPPC
liposomes containing different molar percentage of evodiamine
A BRI IR PR/ em ™!
H 43 kb /mol %6 vas CH3 vas CH vsCH; vas PO2 hydrogen-bonded yC=0O non-hydrogen-bonded vC=—0
0 2954.5 2917.8 2 848.4 1242.0 1726.0 1737.6
2 2 956. 4 2917.8 2 850. 3 1242.0 1728.0 1737.6
5 2 956. 4 2 917.8 2 850. 3 1242.0 1731.8 1737.6
10 2 956.4 2917.8 2 850. 3 1236.3 1728.0 1737.6
15 2954.5 2917.8 2 850. 3 1236.2 1727.9 1737.6
20 2954.5 2917.8 2 850. 3 1236.2 1728.0 1737.6

y: Stretching band; as: asymmetric; s: symmetric
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Fig. 3
shift of different group of DPPC and the molar per-

centage of evodiamine
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Fig. 4 DSC curves of evodiamine/DPPC liposomes encapsula-
ting different molar percentage of evodiamine collected
at a scan rate of 1 'C + min™'

The DSC curve of liposomes containing 10 mol% of evodiamine has

been expanded fourfold to show the pre-transition more clearly
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@ : Main phase transition; l: Pre-transition
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Fig. 6 The relationship between enthalpy of phase transition
and molar percentage of evodiamine among liposomes

@ : Main phase transition; ll: Pre-transition
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The Interaction of Evodiamine with Liposome Mimetic Biomembrane.
FTIR and DSC Study

GU Jia-yu, YU Dan-dan, WU Rui-guang”
School of Chinese Materia, Beijing University of Chinese Medicine, Beijing 102488, China

Abstract The study of the interaction between drugs and biomembrane is of great significance to the understanding of the drug
efficacy and the improvment of their biological properties. However, the composition of biomembrane is complex, which makes
it difficult to study the interaction between active components of drugs and biomembrane directly. We used liposome as mimetic
biomembrane, investigated the interaction of evodiamine with liposome, analyzed the entrapment position of evodiamine among
liposome, and the possible mechanism of the anti-inflammatory effect of evodiamine was also discussed. 1,2-Dipalmitoyl-sn-glyc-
ero-3-phosphocholine (DPPC) has been used as membrane material in this study and liposomes containing different molar per-
centage of evodiamine (x) were prepared by thin-film dispersion method. Fourier transform infrared spectroscopy (FTIR) and
Differential scanning calorimetry (DSC) were used to analyze the frequency and shape of infrared absorption peaks and the chan-
ges of the calorimetric parameters of DPPC molecules with the increasing of the molar percentage of drugs. The entrapment posi-
tion of the evodiamine in liposome and the effect of this drug on the fluidity of liposome membrane were discussed. Data showed
that the frequency of the asymmetric stretching vibration of the phosphate group in the DPPC head region hardly changed in the
concentration range of 0<Cx<C10 mol%, but the phase transition temperature and enthalpy of the liposome decreased with in-
creasing x in this concentration range. In the concentration range of 0<Cx<C5 mol% , the absorption wave number of hydrated
carbonyl in the DPPC interface region increased from 1 726.0 to 1 731. 8 em™ ', however, this wave number decreased to 1 728. 0
em” ! at =10 mol%. In the concentration range of 10 mol %< x< 20 mol% , the wave number of asymmetric stretching vibra-
tion of phosphate group decreased from 1 242.0 to 1 236.3 cm ', but the absorption frequency of hydrated carbonyl hardly
changed, and the phase transition temperature and enthalpy of liposome increased with increasing x. The wave number of the
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symmetrical stretching vibration of methylene in pure DPPC liposomes was 2 848. 4 cm ™', which increased to 2 850. 3 cm ™~
drug loading. These results indicated that the entrapment location of evodiamine in liposomes is concentration-dependent: in the
concentration range of 0<Zx<C10 mol% , evodiamine molecules mainly incorporate into the hydrophobic region of DPPC molecules
and a few locate at the interfacial region of DPPC molecules. In the range of 10 mol% <Cx<{20 mol% , evodiamine molecules
mainly incorporate into the hydrophilic head region of the DPPC molecules and a few locate at the hydrophobic tail chain of DPPC
molecules. The phase transition temperatures of all drug containing liposomes are lower than those of pure DPPC liposomes.
That is to say, the membrane fluidity of the liposomes could be increased by different concentrations of evodiamine. Moreover,

at t=10 mol% , the membrane fluidity of liposomes is the largest. This study will play an important role in the further investi-

gation of the interaction mechanism of evodiamine with biomembrane.
Keywords Evodiamine; Liposomes; Membrane fluidity; Encapsulation position; FTIR; DSC
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