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In—vitro Hemolysis Test of Combination of Borneol and Ethylparaben
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Abstract: Objective To observe the hemolysis effect of borneol and ethylparaben using alone or together on the red
blood cell. Methods Blood was sampled from the rabbit ear artery for the preparation of 2 % of red blood cell(RBC)
suspension. And then the RBC suspension was treated with different concentrations of borneol and ethyparaben alone or
together. After 30—min incubation in 32 “C, the suspension was centrifuged, the optical density was detected, and the
curve of concentration— hemolysis rate was drawn and was analyzed with isobolographic analysis and response surface
methods. Results The 95 % confidence interval of borneol's HCs, was 263.39~393.27 pg -mL™, while that of
ethylparaben's was 867.93~916.65 g *mlL™". When borneol and ethylparaben were used together, the concentration—
hemolysis rate curve moved to the left side, HCs, was just among the 95 % confidence interval area of borneol and that
of ethyparaben. The results of response surface have proved the synergistic effect. Conclusion The hemolysis effect on
RBC can be enhanced after borneol and ethylparaben are used toghether. Ethylparaben at clinical concentration shows
low hemolysis rate, and the hemolysis effect mainly results from borneol.
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The response surface design and result of interaction

between borneol and ethylparaben
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Table 1 The response surface design and result of interaction

between borneol and ethylparaben

Factor 1 Factor 2 Response Factor 1 Factor 2 Response

A KR B. A Mg HR AUk B. A M HR

/g mL™! /g mL™ 1% /g mL™! /ngemL™’ 1%
1 150.00 400.00 34.5068 1 200.00 317.16 26.6885
2 200.00 250.00 15.3090 2 129.29 600.00 39.3369
3 200.00 250.00 18.0106 3 250.00 800.00 94.2693
4 200.00 250.00 19.5661 4 200.00 882.84 92.3864
5 250.00 400.00 90.6263 5 200.00 600.00 84.0770
6 200.00 250.00 16.2096 6 150.00 800.00 88.7024
7 150.00 100.00 1.0233 7 150.00 400.00 34.5068
8 129.29 250.00 11.9525 8 200.00 600.00 83.6676
9 270.71 250.00 93.0004 9 200.00 600.00 84.1998
10 200.00 250.00 16.7008 10 200.00 600.00 82.9718
11 200.00 37.87 37.9451 11 200.00 600.00 74.6214
12 250.00 100.00 91.4859 12 270.71 600.00 93.6963
13 200.00 462.13 54.5641 13 250.00 400.00 90.6263
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Figure 1 The curve of borneol concentration—hemolysis rate
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Figure 2 The curve of ethylparaben concentration—hemolysis rate
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Figure 3 The concentration-hemolysis rate curve of combination of

borneol and ethylparaben
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Figure 4 The isobolographic of interaction between borneol and

ethylparaben
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Table 3 The analysis of variance table of statistical results

Sum of Mean F p-value
Jr 22 R Squares df Square Value Prob > F
AR 5879.51 3 1959.84 15.68 0.0006
A- KR 2399.94 1 2399.94 19.20 0.0018
B- K ME  2840.68 1 2840.68 22.73 0.0010
AB 638.89 1 638.89 5.11 0.0501
Residual 1124.86 9 124.98
Lack of Fit 1057.58 5 211.52 12.58 0.0147
Pure Error 67.28 4 16.82
Cor Total 7004.37 12
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Table 4 The analysis of variance table of statistical results

Sum of Mean F p-value
E =3 Squares df Square Value  Prob > F
B 12966.64 5 2593.33 90.74 < 0.0001
A- VKA 8528.25 1 852825 29840 < 0.0001
B- BRI 393.77 1 393.77 13.78 0.0075
AB 294.86 1 294.86 10.32 0.0148
A 2490.17 1 2490.17 87.13 < 0.0001
B 1738.59 1 1738.59 60.83 0.0001
Residual 200.06 7 28.58
Lack of Fit 189.01 3 63.00 22.80 0.0056
Pure Error 11.05 4 276
Cor Total 13166.71 12
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Figure 5 The classical 3D graph of response surface of interaction

between borneol and ethylparaben
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Figure 6 The classical 3D graph of response surface of interaction

between borneol and ethylparaben at clinical concentration
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