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Abstract : [ Objective ] Cloud point extraction ( CPE) combined with hydrophilic interaction ( HILIC) was em-
ployed to simultaneously determine the anti—AIDS drugs in the serum of rats. [ Methods ] Triton X—114 was used as ex-
traction medium to extract four nucleoside antiviral drugs from rat serum. Response surface methodology was employed to
further optimize CPE parameters. The content of four anti—AIDS drugs in rat serum was simultaneously determined by
HILIC method. [ Results ] The optimized conditions were as follows: 5% (w/v) Triton X—=114, 0.3 mol/L NaCl, PH 5.0,
the water—bath equilibrium 20 min at 40 °C. Under optimized extraction conditions, the extraction rates of the four anti—
AIDS drugs were all over 85.0% , which was pretty close to the predicted result. The extracted samples were analyzed under
the optimal chromatographic conditions. The recovery rate was over 75.0% and RSD was less than 5.0%. The optimized
chromatographic conditions were as follows: Ze month—CN (250x4.6 mm, 5 micron) as stationary phase, mobile phase
(methanol; acetonitrile: ammonium acetate buffer) (5:5:90), column temperature 35 °C, detection wavelength 275 nm,
flow rate 0.5 mL/min. [ Conclusion] The developed method of CPE combined with HILIC can enrich four anti—AIDS drugs

in rat serum, which is simple, environment—friendly and can be used to accurately determine the blood concentration
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of four anti—AIDS drugs in rat serum, providing a new method for clinical blood concentration monitoring.

Key words: cloud point extraction; hydrophilic interaction chromatography ; anti—AIDS drugs; serum
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Table 1 The factor evaluation level table
Coded levels
Factors
=il 0 1 Response values
Concentration of TX-114/% 3.00 5.00 7.00 1.37
NaCl/(mol/L) 0.1 0.3 0.5 0.14
pH 3.00 5.00 7.00 1.37
%<2 Box-Behnken F/OHEXINIFITRER
Table 2 The design and results of Box—Behnken center combinatorial experiment
T%
Number Xi X, X;
Experiment value Predictive value
1 -1.000 1.000 0.000 41.23 41.46
2 0.000 1.000 1.000 84.52 84.61
3 -1.000 0.000 1.000 43.52 43.64
4 1.000 0.000 -1.000 55.59 55.71
5 -1.000 -1.000 0.000 47.26 47.31
6 0.000 0.000 0.000 92.76 92.78
7 -1.000 0.000 -1.000 41.13 41.16
8 0.000 0.000 0.000 94.86 94.71
9 0.000 1.000 -1.000 77.46 77.52
10 1.000 1.000 0.000 75.15 75.22
11 0.000 0.000 0.000 93.16 93.19
12 0.000 -1.000 -1.000 57.31 57.35
13 0.000 -1.000 1.000 79.26 79.28
14 0.000 0.000 0.000 92.13 92.26
15 1.000 -1.000 0.000 48.46 48.52
16 1.000 0.000 1.000 75.35 75.41
17 0.000 0.000 0.000 94.16 94.18
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TrionX— 114 Ay HE (A IE , pH 5 NaCl il , 7£ [7]
IF 75 #E i AB AT AC T R HCH IE , BC I R UK
5, TrionX—114  NaCl 5 pH X} 4 F 47 38 2695 25 1Y
AEE, A I B DTHR . AR S B R, ARAR
SR U A S R s TX =114 Wk E K 5.23% , NaCl
490.32 mol/L, pH{E 4 5.25.

2.3 HILIC Bif&ErEL

23.1 #wHFAHMMGMR HEFERBETT,
A3 LA E- K, F - 7K (0.01 mol/L ZL 1R % ) , /!
fi2—7K (0.05 mol/L & R ) , H 7K (0.10 mol/L &,
ki), CIE-K, HEE-ZIE-7K , 53 BIVE R sl
S 4t S I - 20 - K AEOh i sh E AT vk
8 s 1L 3 v 4 ol 245 0 Rk B A R 4 B, AN
M35 BB T SR JG 2 8A R MR 2 I i xof €
T UG () B2, S B0 285 FANE 12 BT 7R, 0.01 mol/L
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Table 3 The significance analysis

Variable Quadratic sum Degrees of freedom Mean square F-value P-value
Model 6 789.96 9 754.44 191.97 < 0.0001
A-TX-114 821.54 1 821.54 209.05 < 0.0001
B-NaCl 257.76 1 257.76 65.59 < 0.0001
C-PH 314.50 1 314.50 80.03 < 0.0001
AB 262.12 1 262.12 66.70 < 0.0001
AC 93.80 1 93.80 23.87 0.0018
BC 48.23 1 48.23 12.27 0.0099
A2 3970.19 1 3970.19 1010.24 < 0.0001
B2 357.70 1 357.70 91.02 < 0.0001
C2 335.73 1 335.73 85.43 < 0.0001
Residual error 27.51 7 3.93

Lack of fit 22.31 3 7.44 5.72 0.0627
Pure error 5.20 4 1.30

Sum 6 817.47 16

Ri” = 0.9908
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Fig.12 The results of optimized mobile phase

composition
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Table 4 The results of linearity, LLOQ and therapeutic range of drugs in human serum

Analytes Regression equation Correlation Linear range LLOQ Therapeutic range
(Y=bX+c) coefficient (pg/ml.) (pg/ml) (pg/ml.)
Ganciclovir Y = 122.1X + 0.091 R =0.9996 0.01-10.0 0.01 0.1-5.0
Stavudine Y = 80.67X + 0.015 R =0.9999 0.01-10.0 0.01 0.01-11.4
Lamivudine Y = 73.54X + 0.008 R =0.9997 0.01-10.0 0.01 0.1-4.0
zidovudine Y = 64.13X + 0.307 R =0.9998 0.01-10.0 0.01 0.01-7.0
Aciclovir Y =113.6X + 0.315 R =0.9994 0.01-10.0 0.01 0.01-5.0
®5 HEBZE.BRNBEEEMFHEKZE
Table 5 Intra—day precision, inter—day precision and extraction recovery
Concentration RSD(%) (n=5) Extraction recovery (%) RSD(% )
Analytes — — -
(pg/mL) Intra—day precision Inter—day precision (x=s) (n=5)
Ganciclovir 0.025 2.3 4.8 75.8+0.62 3.5
2.5 2.1 3.7 80.5+1.51 29
8.0 1.5 2.7 84.2+1.73 2.0
Stavudine 0.025 33 35 80.3x1.21 3.7
2.5 2.9 2.8 85.3+0.82 29
8.0 1.2 1.9 86.5+1.21 1.4
Lamivudine 0.025 2.5 4.2 79.9+2.70 34
2.5 1.8 39 82.6+0.71 2.8
8.0 1.3 3.2 87.5+0.20 1.2
Zidovudine 0.025 32 39 78.7+3.11 39
2.5 2.7 3.8 85.7+1.81 2.1
8.0 1.7 22 86.8+0.73 1.8
Aciclovir 0.025 2.6 29 76.4+3.74 33
2.5 1.9 2.2 80.7+2.31 2.4
8.0 1.5 1.8 83.6+1.20 1.7
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Table 6 Contents of serum analytes in rats at different time

The concentration of the drugs(x +s)

Samples o - — . .
Ganciclovir (pug/mL) Stavudine (pg/mL) Lamivudine (pg/ml) Zidovudine (pg/mL)
A 0.5h 0.45+0.03 0.29+0.04
1.0 h 0.97+0.02 0.67+0.03
2.0h 2.14+0.03 1.74+0.04
3.0h 3.05+0.05 2.98+0.02
4.0h 3.82+0.04 3.52+0.06
B 0.5h 0.28+0.05 0.67+0.05
1.0h 0.77+0.04 2.87+0.04
20h 1.83+0.04 4.24+0.03
3.0h 2.86+0.02 3.15+0.04
40h 3.75+0.03 2.81+0.03
G 0.5h 0.38+0.02 0.38+0.06 0.78+0.07
1.0 h 1.57+0.03 1.07+0.04 2.53+0.04
2.0h 3.14+0.04 2.25+0.02 3.98+0.03
3.0h 4.05+0.05 3.35+0.03 3.35+0.02
4.0h 3.12+0.02 3.82+0.07 2.53+0.04
D 0.5h 0.28+0.03 0.68+0.06
1.0h 1.07+0.04 2.59+0.05
20h 2.27+0.03 4.15+0.02
3.0h 2.98+0.02 3.51+0.03
40h 3.52+0.02 2.63+0.04
30 n
40 +
% 20 + 7 ST, £ 30}
T
% . L g 20 f
a standard serum 3
E 0t
0 serum ok
0 ; ; é é 1'0 1I2 1I4 -2 0 2 4 6 8 10 12 14
Retention time/min Peak height/mAU
A : Aciclovir, G : Ganciclovir, S: Stavudine , L: Lamivudine , Q : Zi- A : Aciclovir, G : Ganciclovir, S: Stavudine , L: Lamivudine , Q : Zi-
dovudine dovudine
El 14 mFFMERMLEFEKERBIEE E15 MMAHARTMEERFKIEABEER
Fig.14 HILIC Chromatogram of blank serum and Fig.15 The chromatograms of real serum samples

standard serum
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