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The Effect of the Membrane Fluidity of Bellflower(Platycodon grandiflorum A.)
Fractions on Liposomal Phospholipid Membranes
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Abstract

The object of this study was to investigate the effect of membrane fluidity of bellflower(Platycodon grandiflorum A.
DC, ; PG) fractions in phosphatidylcholine(PC) liposomes, measured with high-sensitivity differential scanning
calorimetry(DSC). We used dipalmitoylphosphatidylcholine(DPPC) bilayers which make most stable liposomes among
the other phosphatidylcholine. The sample PG was extracted and fractionated to five different types ; butanol(PGMB),
ethylacetatePGMEA), ethylether(PGMEE), hexane (PGMH) and methanol(PGMM). Among five different solvent
fractions, the PGMEE, PGMEA, PGMH and PGMM fractions markedly affected the thermotropic properties of DPPC
liposomes, broadened and shifted the thermograms, and reduced the cooperative unit. It might be said that the
incorporation of PGMEE, PGMEA and PGMH in DPPC liposomes were located in the hydrophobic core of DPPC
bilayers and, PGMM and PGMB in the hydrophilic core of DPPC bilayers. These results suggest that certain
substances in the PGMEE, PGMEA and PGMH fractions might have biologically significant effect on the membrane
fluidity.
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Fig. 1. Pre and main transition of phosphatidylcholines.
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Fig. 2. Lipid phase transition from gel to liquid-crystalline
state in lipid bilayer.
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Fig. 3. The DSC thermograms of DPPC liposome without and with various concentrations of PGMEE, PGMEA, PGMH
and PGMM. The concentration of PG fractions in DPPC liposomes is expressed on the curves.
*PGMEE:Ethylether fraction of PG, PGMEA Ethylacetate fraction of PG, PGMH:Hexane fraction of PG, PGMM:Methanol fraction

of PG.
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Table 1. Thermodynamic parameters for DSC transition curves of DPPC' liposomes incorporated with PGMEE’ and

PGMEA®
PGMEE PGMEA
Conc. Main transition Main transition
(mg ml’) AHcal AHcal
% V) Cal % - HV Hca
Tm{C) (keal mol”) AH/ AHea Tm(C) (keal mol) AdHwm/ 4Hea
0 41.60+0.06 8.40+0.20 592 41.60+0.06 8.40+0.20 592
0.02 40.96+0.06 947+0.23 107 40.70£0.00 9.23+0.07 53
0.04 40.4010.00 10.07+0.37 105 40.53+0.07 9.73+0.97 53
0.06 39.8610.16 9.90+0.50 70 40.50+0.07 9.60+0.60 46
0.08 39.33+0.07 947+0.07 36 40.37+0.07 9.67+0.57 42
0.1 39.93+0.07 8.97+0.23 34 40.25+0.05 9.60+0.80 40
0.2 37.30+0.07 7.431+0.33 15 39.80+0.10 8.90+0.50 39

The transition temperatures (Tm) and the calorimetric enthalpies (4Hcal) were calculated by DSC, the temperature being scanned at

05C min®.

All values are means*S.E. of at least three separate experiments. *DSC: differential scanning calorimetry.
1. DPPC: dipalmitoylphosphatidylcholine, 2. PGMEE: ethylether fraction of PG, 3. PGMEA: ethylacetate fraction of PG

Table 2. Thermodynamic parameters for DSC transition curves of DPPC' liposomes incorporated with PGMH? and

PGMM.?
PGMH PGMM
Conc. Main transition Main transition
(mg mrl) . AHcal . AHcal
Tm(T) (kcal mol'l) AHon/ 4He Tm() (kcal mol_l) AHui/ AHea

¢ 41.60+0.06 8.40%0.20 592 41.602:0.06 8.40+0.20 592
0.02 40.85+0.05 915%+0.25 113 40.80%0.00 11.70+0.30 111
0.04 40.7510.05 9.60+0.90 67 40.80%0.00 11.67+0.23 113
0.06 40.60+0.00 10.00£0.20 32 40.85%0.05 11.15%£055 110
0.08 40.200.00 9.80+0.40 20 40.90-0.00 11.15£0.75 72
0.1 40.00+0.00 10.10£0.20 18 40.90%0.04 10.10£0.60 92
0.2 40.00%+0.05 9.25+0.15 12 39.90+0.08 910x£0.27 45

The transition temperatures (Tm) and the calorimetric enthalpies (4Hcal) were calculated by DSC, the temperature being scanned

at 05C min™,

All values are means+SE. of at least three separate experiments.
1. DPPC: dipalmitoyl phosphatidylcholine, 2. PGMH: hexane fraction of PG, 3. PGMM: methanol fraction of PG
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o)A 12 271 PGMM 28 E0) 79 5004 452 1 &
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Fig. 4. Reaction extent (&) of the gel to the liquid-
crystalline transition vs. the temperature of DPPC
liposome without and with various concentrations
of PGMH.

Table 3. Thermodynamic parameters for DSC transition
curves of DPPC liposomes incorporated with

PGMB'
PGMB
Conc. Main transition
(mg ml") . /Hcal
Tm(TC) (keal mol'l) AH/ 4Hea

0.00 41.60+0.06 8.40%+0.20 592
0.02 41.60+0.06 910+0.23 629
0.04 41.601+0.05 9.40+0.13 625
0.06 41.50%0.00 7.30-£0.40 547
0.08 41.501+0.04 9.90+0.51 635
0.10 41.50+0.07 8.40+0.14 598
0.20 41.50+0.07 9.30+0.27 624

The transition temperatures (Tm) and the calorimetric enthalpies
(4Hcal) were calculated by DSC, the emperature being scanned
at 05 min’.

1.PGMB: butanol fraction of PG
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Fig. 5. The DSC thermograms of DPPC liposome without
and with various concentrations of PGMB.

The concentration of PG fractions in DPPC liposomes is

expressed on the curves.
*PBMB:Butanol fraction of PG. PG:Platycodon grandiflorum
A. DC,
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