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Abstract: Objective The purpose of this study was to compare the in vivo and in vitro properties of different formulations of the
total alkaloids of Sophora moocrorfitiana. Method Sophora moocrorftiana seeds was prepared into an extract, which is then diluted
with physiological saline to form an aqueous solution. The best ratio of bioadhesive materials was screened out through in vitro
adhesion investigation, and the total alkaloid bioadhesive tablets of Sophora moocrorftiana were prepared. The in vitro pH
conversion dissolution test was used to evaluate the diffusion behavior of different preparations in the gastrointestinal tract. Twenty
SD rats were randomly divided into two groups with ten rats in each group. They were given total alkaloid tablets and water
intragaigally at the dose of 7.0 mg-kg™', respectively. At 0.25, 0.50, 1.00, 2.00, 3.00, 4.00, 5.00, 6.00, 8.00, 10.00, 12.00, 24.00,
36.00, 48.00 h after administration, blood was collected from 200 to 400 pL in a centrifuge tube prepared by EDTA-Na, for plasma
separation. The mass concentrations of matrine, oxymatrine and sophoridine were determined by UHPLC. Result When the ratio of

the adhesive material sodium alginate to carbomer was 2 : 1, the adhesion force of the isolated intestinal tissue was the largest, which
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was (563.43 + 20.38) N. The in vitro pH conversion dissolution test showed that the aqueous solution diffused rapidly after entering
the simulated gastric juice; the tablet was almost insoluble in the simulated gastric juice (pH = 1.4), and the drug was quickly
dissolved and released in the simulated intestinal juice (pH = 6.5). The cumulative dissolution rate of 1h was 75% above. In vivo oral
bioavailability experiments showed that the peak concentrations of matrine, oxymatrine, and sophoridine in the liquid group were

2.2, 1.9, and 2.4 times that of the tablet group, respectively. The peak time 7, of each alkaloid in the liquid group was less than that

max

of the tablet group (P < 0.05). The AUC,_, of oxymatrine of the total alkaloids of Sophora moocrorftiana was 2.5 times that of the
tablet group, and the AUC,, of sophoridine of the water group was 3.5 times that of the tablet group. Conclusion Sophora

moocrorftiana alkaloids in water spread rapidly in vitro, and the bioavailability in vivo was better than that of tablets.

Key words: Sophora moocrorftiana; total alkaloids; tablet; liquid; pharmacokinetics; matrine; oxymatrine; sophoridine
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Table 1 In vitro adhesion test results of different

proportions of adhesive materials (s, n=5)
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Fig.1 Schematic diagram of in vitro adhesion detection
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Fig.2 Two-step dissolution solubility change diagram of
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Table 4 Standard curve of each alkaloids of Sophora

moocrorftiana
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Table 5 Inter- and intra-day accuracy and precision rat plasma (r+s, n=5)

o 28 i B H H (e
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2, 1.56 1.58+0.02 1.27 1.28 1.57+0.03 1.91 0.64
25.00 26.92+1.39 5.16 7.68 26.25+0.89 3.39 5.00
100.00 107.63+4.87 4.52 7.63 104.70+1.56 1.49 4.70
A 1.56 1.57+0.04 2.55 0.64 1.66+0.05 3.01 6.41
B 25.00 26.58+0.81 3.05 6.32 26.90+0.22 0.82 7.60
100.00 107.26+3.54 3.30 7.26 106.88+0.85 0.80 6.88
T 7 1.56 1.55+0.04 2.58 6.41 1.54+0.02 1.30 1.28
25.00 26.32+0.99 3.76 5.28 26.37+1.83 6.94 5.48
100.00 106.23+2.67 251 6.23 107.44+0.55 0.51 7.44

F6 IRENEE (1+s,n=5)
Table 6 Extraction recovery (rxs, n=5)

LR BRE R IR/ (ng-mL D FRELEIE /% RSD/%

S 1.56 94.99+3.58  3.41

25.00 104.70+1.56  1.49
100.00 101.46+0.58  0.54

Al 1.56 105.20+5.83  5.54
ZT 25.00 96.88+0.85  0.79
100.00 100.68+1.60  0.87

T2 Tk 1.56 104.48£0.95 091
25.00 107.44+0.55  0.52

100.00 99.59+0.82  0.80

9 (489.12+57.64) . (93.77+47.52)ng-mL "“h, /K
FIHEATE S0 AUC,, 2 A FIA 1 2.5 %5, K5
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TR 7 RE 88 A AR D BRCLE A PN R BN 2
VA F I 1), AE 2 AN RE B2 fa 25 WD AE AR N IR FEE o
SR WK S K4,
3 g

VRS 2 R G KR T 20 28 i i, mlE g
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xR7T REMER (Tts,n=5)
Table 7 Stability results (x+s, n=5)

B 25°CHit& 24 h 4°CJE 24 h R E B3Ik =20 °CUKFEAHTE T d
g VR kI RSD/ TR ) W5 FRRE RSD/ WAE IR i
J%/(ng-mL " RSD/% RSD/%
(ng'mL™ " % (ng'mL™" (ng'mL™ " % (ng'mL™"
e 1.56 1.56+0.05  3.21 1.60+0.03 1.8 1.59+0.09  5.66 1.58+0.02 1.27
25.00 26.45£0.65  2.46 25.90£0.80  3.09 2533+1.50  5.92 24.94+1.36 5.45
100.00 104.44£6.74 645 11383152 134 102.73+0.96  0.93 101.47+3.70  3.65
A 1.56 1.59+0.05 3.14 1.55+0.02 1.29 1.60£0.01  0.63 1.54+0.04 2.60
Z 25.00 2535+1.43  5.64 25.64£0.33 129 24.88+0.71  2.85 25.60+1.01 3.95
100.00 103.26+3.14  3.04  105.91£0.92  0.87 101.26+2.03  2.00 108.91+1.68 1.54
T 5 Bl 1.56 1.55£0.06  3.87 1.57£0.09  5.73 1.62+0.03  1.85 1.63+0.07 429
25.00 24.98+033 132 24.12+0.73  3.03 24.64+0.78  3.17 24.91+0.65 2.61
100.00 102.251.17  1.14  109.66+1.37 125 101.62+1.14 112 108.53+2.82 2.60
*8 HEHFSH (T+s,n=10)
Table 8 Pharmacokinetic parameters (x+s, n=10)
D% S8 AL IKF Ji 7
fE 2 AUC,, ng'mL "h 757.87+80.05 657.10+186.40
AUC,., ng'mL "h 778.83+83.52 679.86+195.91
MRT,, h 6.86+3.21 13.2241.63"
MRT,... h 9.06+3.38 16.86+2.91"
fins h 15.23+5.40 8.78+4.26"
foe h 2.18+1.17 6.17+3.25"
CL,; L-h "kg! 9.08+1.02 11.09+3.41
Ve L-kg ' 199.81+£74.72 135.224+58.65°
Conx ng'mL ' 147.09+42.36 66.73+28.36"
AN ST AUC,, ng'mL "h 149.26+75.02 127.95+24.73
AUC,.. ng'-mL ™ "h 856.37+107.39 326.67+123.80"
MRT,, h 18.78+2.39 21.3543.72
MRT,... h 388.36+573.13 111.24+41.47
fins h 1.33+0.81 58.72430.91°
foae h 2.19+1.27 10.75+4.42"
CL,: L-h "kg! 17.12+11.09 24.68+10.65
Ve L-kg ' 2 447.93+1 080.44 2 792.81+394.40
Cox ng'mL ' 19.47+11.92 10.21£6.07°
T 7€ Bl AUC,, ng'mL "h 32.97+12.60 34.79+10.16
AUC,.. ng'-mL™~"h 489.12+57.64 93.77+47.52"
MRT,, h 9.83+6.12 15.35+4.49"
MRT,... h 483.414371.21 69.34438.36°
fins h 334.49+59.05 44.08+28.57
L h 2.08+1.43 6.67+3.45
CL,: L-h "kg ' 121.05+95.91 94.52+50.98
Ve Lkg' 4 142.78+2 531.44 4 492.84+705.63
Crx ng-mL "' 3.72+1.81 1.55+0.17"

K41 :"P<<0.05

P <0.05 vs aqueous solution group
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Fig. 4 Pharmacokinetic time curve of different preparations (r+s, n=10)
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