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Preparation of ATP-2Na loaded liposome and its effect on tissues
energy state in myocardial ischemic mice
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Abstract: The aim of this study is to improve liposome encapsulation efficiency of water soluble drug
ATP-2Na with hydrophobic ion pairing method, and evaluate its effect on tissues energy state in myocardial
ischemia mice. Ion pair complex of ATP-2Na with HTAB was prepared first; then the liposomes were prepared
by ethanol injection method. The size and zeta potential of ATP-2Na liposome were investigated. Its effect
on tissues energy state in myocardium ischemia mice was evaluated by detecting ATP-2Na concentration in
tissues and blood after injection in comparison to ATP-2Na solution. The diameters and zeta potential of
ATP-2Na liposomes were (144.0 + 2.7) nm and (+16.2 £ 1.6) mV, respectively. The encapsulation efficiency
was (85.02 + 2.31) %. The in vitro drug release pattern from liposomes matches with Weibull equation.
Compared with ATP-2Na solution, ATP-2Na liposome increased the ATP concentration of blood in myocardial
ischemic mice very significantly; compared with blank, ATP-2Na liposome increased ATP content of myocardium
and liver in myocaridal ischemic mice significantly, but ATP-2Na solution didn’t show this effect. ATP-2Na
liposome might have an advantage in improving tissue energy state on myocaridal ischemic animals.
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Figure 1 Effect of ATP : HTAB (hexadecyl trimethyl ammonium
bromide) ratio on liposome encapsulation efficiency (EE) and
ATP-2Na yield
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Table 1 Factors and levels of orthogonal design. A: Drug:
phosphatidylcholine (weight ratio); B: Phosphatidylcholine:
cholesterol (weight ratio), C: Concentration of phosphate buffer
(mmol-L™")

Level
Factor
1 2 3
A 1:10 1:15 1:20
B 27:1 3701 471
C /mmol-L” 15 25 35
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Table 2 Results of orthogonal design. EE: Encapsulation
efficiency; K;, K; and Kj are the average scores of level 1, level 2
and level 3 for the different factors; R is the range among the
average sum scores of level 1, level 2 and level 3 for the different
factors. F is the F test value of analysis of variance among factors

No Factor Result
A B C D EE/%
1 1 1 1 1 63.7
2 1 2 2 2 42.5
3 1 3 3 3 28.8
4 2 1 2 3 50.7
5 2 2 3 1 30.5
6 2 3 1 2 50.8
7 3 1 3 2 52.0
8 3 2 1 3 58.5
9 3 3 2 1 62.2
K, 45.0 55.5 57.7 52.1
K 44.0 43.8 51.8 48.4
Ks 57.6 473 37.1 46.0
13.6 11.6 20.6 6.1
F 6.9 43 13.5 -
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Figure 2 Particle size distribution for ATP-2Na liposome
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Figure 3 ATP-2Na solution and liposomes release from dialysis
bag in pH 7.4 PBS. Q: Cumulative release ratio of ATP-2Na
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Table 3 ATP content of tissue at 15 min in myocardial ischemic mice (n = 6).

ATP-2Na injection

P < 0.05, P < 0.001 vs Blank; “**P < 0.001 vs

Sample Blood/ug-mL™" Myocardium/mg-g " Liver/mg-g' Brain/mg-g "'
Blank 10.21 +0.00 0.66 +0.15 0.15+0.05 0.18 £0.07
ATP-2Na injection 10.28 +0.18 0.70 £0.15 0.17 +0.04 0.20 +0.05
ATP-2Na liposome 38.42 + 14.967444 0.83 £0.12° 0.22 +0.04 0.21 +0.03
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