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PEI ( s2) .

Fig.4 ITC profiles for titration of PEI25k into DOPC LUYVs in PBS solution at 25 °C and pH=7.4
(A) Exothermic heat release upon injection of PEI25k into DOPC LUVs dispersion; ( B) integrated heat data associated with
the interaction of PEI25k and DOPC LUVs. ¢( PEI25k) = 5.0 mg/mL ¢( DOPC) = 750 pwmol /L.

\ ( ) . .
(AH>0 AS>0 I|AHI<ITASI);
(AH<O AS<O [|AHI>ITASI);

(AH=0 AH>0 AS>0) * . PEI DOPC
PEI  DOPC . 4( B) PEI  DOPC
PEI CH,CH, -
PEI ; DOPC
PEI  DOPC DOPC
) PEI DOPC
PEI - ( DOPS) o
PEI  DOPC
PEI PEI
PEI PEI
DOPC
25 PEI DOPC
16 24 . PEI
PEI “@ ” 16 24 .
PEI PEI
PEI ' PEI
S (1) PEI
; (2) PEI
DoPS PEI
PEI ' PEI  DOPC
PEI  DOPC
DOPC
( 1) ( 3) PEI DOPC
5 ) PEI PEI DOPC

PEI



2276 Vol.38
PEI PEI
Fig.5 Schematic representation of concentration-dependent interaction of PEI with DOPC LUVs
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Fig.9 PEI concentration dependence of fluorescence intensity of quercetin at 564 nm( F,)

(A) In the absence( solid line) and presence( dash line) of DOPC LUVs in PBS( pH=7.4) ; ( B) difference in the fluorescence emission in
the absence and presence of DOPC LUVs. A =465 nm ¢( DOPC) = 50 wmol/L ¢( Que) =5 pmol/L.
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Membrane Structure Alteration of DOPC Liposome Induced by
Interaction with Gene Carrier Polyethyleneimine’

WEI Yanshan WEI Bangzhi HUANG Aimin MA Lin"
( School of Chemistry and Chemical Engineering Guangxi University Nanning 530004 China)

Abstract To get a better understanding on the molecular basis of the cytotoxicity of PEI which has been
considered as “golden standard” for polymeric gene delivery carriers. Dynamic light scattering fluorescence
spectra  zeta—potential measurement and isothermal titration calorimetry were conducted to reveal the
mechanism of interaction between PEIs( average molecular weight of 25000 10000 and 1800) and 1 2-dio—
leoyl-sn—glycero-3-phosphatidylcholine( DOPC) liposome. The influence on the polarity of microenvironment
and the permeability of liposome bilayer were also investigated. The result showed that PEI bound to DOPC
vesicles via hydrogen bond or van Waals interactions between the amide groups and the phosphorylcholine
heads. The complex formation with PEI induced aggregation and increase in zeta potential of liposomes at low
PEI concentration up to 0. 075 mg/mL. A further increase in PEI concentration made little change on the sur—
face potential however reduced the aggregation of the vesicle due to the repulsion between the adsorbed PEI
chains. PEI binding decreased the packing density of hydrocarbon chain of lipid molecules and the hydropho—
bicity in the bilayer membrane and thus resulted in an enhanced permeability of calcein and quercetin
through the membrane. The polymer size played an important role in PEI-DOPC liposome interaction. PEI with
higher molecular weight was more favorable to interact with DOPC and more efficient to perturb the structural
properties of the membrane.
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