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Fig. 1 Full scan MS spectrum of oleanolic acid
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Fig. 2 Full scan MS spectrum of glycyrrhetinic acid
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Fig. 3 Typical chromatograms of oleanolic acid and internal standard in rat plasma by SIR mode
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Fig. 4 Mean plasma concentration-time profiles of oleanolic acid for group A and group B following
intragastric administration of 300 mg-kg™ oleanolic acid to rats (n = 6)
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Table 1 Main pharmacokinetic parameters of oleanolic acid in group A after

intragastric administration of 300 mg-kg™ to 6 rats

Parameter Rat No. Mean SD
1 2 3 4 5 6
ti2/h 8.88 9.37 10.13 9.90 9.55 9.29 9.52 0.45
k/ (h'l) 0.08 0.07 0.07 0.07 0.07 0.07 0.07 0.00
Tiaxt/h 0.5 0.5 0.5 0.5 0.5 0.5 0.50 0.00
Cunaxt/(ng'mL™) 524.39 474.80 556.21 509.54 569.79 496.80 521.92 35.99
Tmax2/h 4 4.5 4 4.5 4.5 4.5 4.33 0.26
Chaxe/(ng'mL™) 295.80 359.31 325.21 362.83 321.07 378.90 340.52 31.42
AUC0_36/(ng~mL"-h) 3610.69 4844.69 3633.24 4758.56 3803.85 4336.55 4164.60 559.32
AUCO_w/(ngmL'l-h) 3820.76 5220.47 3933.54 5179.20 4112.63 4663.69 4488.38 622.68
AUMC,., /(ng-h>mL™") 47043.21 72364.13  53420.12  74573.52 55679.71  61100.97 60696.94  10893.99
MRT/h 12.30 13.86 13.58 14.40 13.54 13.10 13.47 0.71
Table 2 Main pharmacokinetic parameters of oleanolic acid in group B after
intragastric administration of 300 mg-kg™ to 6 rats
Rat No.
Parameter Mean SD
1 2 3 4 5 6
ti2/h 6.89 7.25 7.76 7.56 7.96 8.27 7.61 0.50
ko/ (h™") 0.10 0.10 0.09 0.09 0.09 0.08 0.09 0.01
Tmaxt/h 0.25 0.5 0.5 0.5 1 0.5 0.54 0.25
Cmaxl/(ng-mL'l) 701.50 974.64 892.53 1059.30 905.39 850.32 897.28 120.71
Thax/h 4 4 3.5 4 4 4 3.92 0.20
Cuaxo/(ng'mL™) 1275.95 1313.32 1293.81 1275.94 1294.63 1104.42 1259.68 77.33
AUC0_36/(ng~mL'l-h) 7095.84 7905.29 8460.68 8220.01 9088.80 7869.21 8106.64 666.55
AUC_/(ng'mL™"h) 7275.51 8096.77 8782.76 8510.44 9501.19 8225.89 8398.76 742.70
AUMC_/(ng-h*mL™) 64012.11  69357.26  89726.87 86892.93 106581.6 88246.18 84136.16 15381.41
MRT/h 8.80 8.57 10.22 10.21 11.22 10.73 9.96 1.06
3.3
- AUC o
F=194.66%
Fi= (AUCyt )1/ (AUC-)r*100%
3.4 t-
Student’s test A B t- 3
Trnaxi Tmaxa  AUMCo
tiz Ko Chaxt Cmaxe AUCoy AUCo., MRT
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Table 3 Main pharmacokinetic parameters of oleanolic acid and Student’s test results
in two groups after intragastric administration of 300 mg-kg™ to 6 rats
Mean+SD ( n=6) Result of t-test
Parameter
group A group B P
t, /h 9.52+0.45 7.61£0.50 3.81E-05
ke (h™) 0.07+0.00 0.09+0.01 6.97E-05
Timaxt/h 0.50+0.00 0.54+0.25 0.69
Cunaxt/(ng'mL™) 521.92+35.99 897.28+120.71 2.60E-05
Thax/ h 4.33+0.26 3.92+0.20 0.011
Cmaxz/(ngmL'l) 340.52+31.42 1 259.68+77.33 1.13E-10
AUC3¢/(ng'mL"h) 4 164.60+£559.32 8 106.64+666.55 6.07E-07
AUC,./(ng'mL"-h) 4 488.38+622.68 8 398.76+742.70 1.77E-06
AUMCO_w/(ng~h2~mL'1) 60 696.94+10 893.99 84 136.16£15 381.41 0.012
MRT/h 13.47+0.71 9.96+1.06 4.61E-05
4
[6-8] HPLC-MS
- [7] 30 min Tinax1
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Pharmacokinetics and relative bioavailability of compound
oleanolic acid soft capsules in rats

XU Xiao-di SUN Hui-hui RONG Rong WEN Bing ZHANG Xiang-rong HE Zhong-gui
(School of Pharmacy Shenyang Pharmaceutical University Shenyang 110016 China)

Abstract Objective To determine the pharmacokinetic parameters of oleanolic acid in compound
oleanolic acid soft capsules after intragastric administration in rats, and calculate the relative bioavailability
compared to commercial oleanolic acid tablets. Methods The concentration of oleanolic acid in plasma was
determined by HPLC-MS method after intragastric administration of oleanolic acid tablets and compound
oleanolic acid soft capsules. The relative bioavailability and pharmacokinetic parameters of oleanolic acid
were obtained by using the un-compartment dynamics theory. Results The pharmacokinetic parameters of
the test and reference preparations after intragastric administration in rats were T,y (0.54£0.25) h and
(0.50£0.00) h  Cpuaxt (897.28+120.71) ng'mL" and (521.92+35.99) ng'mL™"  Thae (3.92+0.20) h and
(4.334£0.26) h  Cpuaxo (1259.68+77.33) ng'mL ™" and (340.52431.42) ngmL" AUC.36 (8106.64+666.55)
ng'mL™"h and (4164.60+559.32) ng'mL"*h respectively. The relative bioavailability of the test preparation
was 194.66%. Conclusions The pharmacokinetic parameters of the test and reference preparations differed
significantly, and the test preparation improved the relative bioavailability of oleanolic acid remarkably.

Key words: pharmaceutics; soft capsule; oleanolic acid; HPLC-MS; pharmacokinetics; bioavailability



