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Determination of the Binding Rate of Rat Plasma Protein with Five Anthraquinones in Rhubarb

FENG Suxiang'?, WU Jia', LI Jiansheng', QU Lingbo™", XU Huiping’, YANG Ran’ LI Jianjun’(1.Henan
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ABSTRACT: OBJECTIVE To develop a method for the simultaneous determination of the binding rate of plasma protein
with aloe-emodin, rhein, emodin, chrysophanol and physcion. METHODS The equilibrium dialysis method was carried out to
imitate the binding process between five anthraquinones and plasma protein. Plasma samples were treated with solid-phase
extraction and the binding rate was determined by HPLC. RESULTS The extract recoveries of aloe-emodin, rhein, emodin,
chrysophanol and physcion were 68.6%, 91.5%, 78.6%, 88.2% and 71.4%, the binding rates of plasma protein were 93.1%,
91.3%, 95.2%, 87.5% and 89.7%. CONCLUSION This method shows the high binding rate of five anthraquinones to plasma
protein. The binding rates of five anthraquinones are not proportionally dependent on plasma concentration.
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Tab 1 Regression equation, correlation coefficient(r) and linearity range of anthraquinones in the dialysis membrane

R Sy EVEpap FH I R H(r) 2 /pg - mL ! 5 R R /ug-mL !
FERME Y=2.520 1X+0.105 3 0.999 2 0.056 93~5.56 0.056 93
PN Y=2.567 8X+0.041 2 0.999 4 0.039 98~3.90 0.039 98
K Y=2.473 3X+0.063 2 0.999 1 0.075 37~7.36 0.075 37
Ky Y=2.810 7X+0.084 1 0.997 9 0.052 40~5.12 0.052 40
K2 Y=1.330 5X+0.052 7 0.997 3 0.060 62~5.92 0.060 62
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Tab 2 Regression equation, correlation coefficient(r) and linearity range of anthraquinones out the dialysis membrane

JEN RN B ey AR E() £k 98 Fl/ug- mL ™! & BT R /ug-mL!

PR HE Y=2.883 7X+0.012 7 0.998 9 0.012 44~1.990 0.012 44

KR Y=3.268 4X+0.027 1 0.999 2 0.019 75~3.160 0.019 75

Kl Y=3.583 9X+0.048 2 0.999 5 0.023 25~3.720 0.023 25

PN Y=1.729 5X+0.013 6 0.997 7 0.015 16~1.946 0.015 16

K3 7 ik Y=2.637 5X+0.026 8 0.998 1 0.029 60~4.736 0.029 60
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Figl HPLC chromatograms
A-blank plasma spiked with mixed references and internal standard;
B-blank plasma; C—the sample in the dialysis membrane; D—blank buffer
solution; E—the sample out of the dialysis membrane; F-blank buffer
solution spiked with mixed references and internal standard; 1-
2—rhein; 4—emodin;

aloe-emodin; 3-1,8-dihydroxy anthraquinone;

5—chyrsophanol; 6—physcion
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Tab 3 Accuracy and precision of the determination results
in the dialysis membrane(n=5)

wmpmy e b
ng'mk VA% Ly DR
PR R 0.11 1.3 52 6.1
1.26 2.9 3.6 43
3.82 4.1 2.4 3.2
NS 0.06 -1.9 4.6 6.1
0.82 3.8 3.8 4.4
1.92 2.7 2.9 3.2
NS 0.12 2.0 1.9 2.5
2.34 1.9 3.7 4.7
4.68 3.4 2.8 3.9
PNl 0.08 13 45 5.2
1.20 1.8 3.4 4.9
427 2.3 5.1 6.5
N S 0.12 -2.6 5.8 7.1
1.26 -1.7 6.2 7.8
3.92 -4.0 4.7 5.6
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Tab 4 Accuracy and precision of the determination results
out of the dialysis membrane
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Tab 5 Stability of five anthraquinones in plasma under

o . RSD/% different storage conditions(n=3)
N — — I Wt/ FIKE 120 70 C R4
= yek 3R R k3R i B
R H D = pgmL™! [ RSD/% 1 Ji1 RSD/%
RE-PNS 0.05 52 7.6 8.4 REPN 0.035 3.8 7.6
1.905 4.4 6.3
0.50 4.8 6.5 8.1
3.775 3.4 4.9
1.02 5.6 5.8 7.1 - 0.029 59 57
KR 0.05 2.7 5.3 6.8 1.780 3.9 4.6
0.62 -1.9 3.9 43 3:530 32 36
PN e 0.049 4.7 4.4
2.26 -35 4.7 4.9
2.795 6.1 53
NS S 0.06 6.4 3.7 5.2 5.540 5.5 5.1
0.58 48 49 6.2 PN 0.034 2’ 3.9
1.783 4.8 4.2
2.86 5.9 3.2 3.8
3.533 7.2 5.8
N 0.05 2.6 6.2 6.9 B Rk 0.045 5.5 45
0.56 3.2 4.6 5.4 2.687 6.4 5.1
5.328 5.7 59
1.20 4.1 52 6.1
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Tab 6 The plasma protein binding rate of the five anthra-
quinones(n=3)

B RS W /ugmL"  EAZEE% RSD/%
FERME 0.205 6 91.8+0.87 0.95
0.4112 95.9+0.65 0.67
0.822 4 91.6+0.19 0.20
N 0.2312 89.5+1.60 1.80
0.462 4 91.5+0.90 0.99
0.924 8 92.9+1.20 1.30
K HE 0.169 2 93.7+0.32 0.34
0.338 4 95.2+0.33 0.35
0.676 8 96.8+0.26 0.27
KT 0.166 4 87.2+1.60 1.90
0.332 8 85.5+0.16 0.19
0.665 6 89.9+0.65 0.72
K 2 i 0.2320 87.5+0.81 0.93
0.464 0 90.1+1.30 1.40
0.928 0 91.3+0.59 0.65
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