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Study on the Influence of Rhizoma Zingiberis on the Absorptive Pro-
file of Aconite Alkaloids in the Rat Gut Sacs by Ultra Performance
Liquid Chromatography-Mass Spectrometry
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(“ Changchun Institute of Applied Chemistry, Chinese Academy of Sciences, 5625 Renmin Street, Changchun 130022)
(*Graduate School of the Chinese Academy of Sciences, Beijing 100039)

Abstract Everted rat gut sac model was used to carry out the experiments about detoxification mechanism
of Rhizoma Zingiberis on the diester-aconite alkaloids in Radix Aconiti. All the diester-aconite alkaloids
were detected by Waters Ultra Performance Liquid Chromatography coupled with triple quadrupole Mass
Spectrometry. Content of aconitine, mesaconitine and hypaconitine were calculated by standard curve
method and other diester-aconite alkaloids were calculated by peak area. Results showed that the accumula-
tive absorptive content of aconitine, mesaconitine, hypaconitine and the peak area of 10-OH-mesaconitine in
unit area of the rat gut sac decreased when the extract of Rhizoma Zingiberis was added into K-R solution
contained the exact of Radix Aconiti, and that increased when verapamil was added into K-R solution con-
tained the exact of Radix Aconiti, which indicated the diester-aconite alkaloids might be the potential sub-
strate of P-glycoprotein (P-gp). The accumulative content of digoxin in unit area of the rat gut sac decreased
when the extract of Rhizoma Zingiberis was added into the intestinal nutritious solution contained digoxin,
which indicated the extract of Rhizoma Zingiberis might be the revulsant of P-glycoprotein. On the basis of
the above results, it could be concluded that the possible mechanism of the inhibition of the extract of Rhi-
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zoma Zingiberis on the absorption of the aconite alkaloids in the rat gut sacs was the extract of Rhizoma

Zingiberis which served as the potential revulsant could inhibit the absorption of aconite alkaloids by inhib-

iting the activity of the intestinal P-gp.
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Figure 1 Multiple reaction monitoring (MRM) mass spectra of diester-alkaloids
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Figure 2 MRM mass spectra of digoxin
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Figure 4 MRM mass spectra of blank intestinal nutritious solution
A: digoxin, B: aconite alkaloids
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Table 1 Linear relationship of aconite alkaloids and digoxin
Component Standard curve Linearity range/(ng*mL™") R’
Aconitine y=164.7x—26455 1.813~18130 0.9988
Mesaconitine y=92.71x—5574 0.8930~8930 0.9994
Hypaconitine y=104.8x—11926 1.060~10600 0.9983

Digoxin y=0.1856x+17.12 2.048~32000 0.9984
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Table 2 Inter-day and Intra-day precision of aconite alkaloids and digoxin

Components Added/(ng*mL™") Found/(ng*mL ") Inter-day RSD/% Intra-day RSD/% RE/%
Aconitine 14504 13018 3.450 1.405 10.24
1133 1171 0.2911 10.62 3.375
226.6 220.4 4.789 3.365 2.762
Mesaconitine 7144 7906 3.001 12.27 10.67
558 589 2.324 8.360 5.556
111.6 112.0 6.567 3.515 0.3286
Hypaconitine 8480 8881 7.068 6.539 4.732
662 604.6 2.926 9.339 8.671
132.5 151.0 3.797 3.509 13.92
Digoxin 16000 17231 7.735 3.995 7.694
3200 3292 9.853 8.178 2.882
128 125.8 14.17 7.657 1.709
R3O ITROY BRI AR
Table3 Extracted recovery and matrix effect of aconite alkaloids and digoxin
Component Added/(ngemL™") Matrix effect Extracted recovery
Aconitine 14504 99.36+8.421 100.7£9.285
1133 88.691+4.950 98.13+1.949
226.6 101.7£3.763 102.7£1.004
Mesaconitine 7144 88.30+2.089 106.8 +5.689
558 90.33+4.757 99.16+8.307
111.6 87.93+5.967 104.4+2.979
Hypaconitine 8480 97.35+6.580 107.1+4.716
662 110.4+4.418 97.15+2.274
132.5 101.3+4.901 101.9+1.215
Digoxin 16000 90.77+3.157 89.381+4.530
3200 101.2£3.921 97.561£9.564
128 93.56+3.386 86.971+4.436
R4 FOETEH 5L
Table 4 Stability of aconite alkaloids and digoxin
RSD/%
Aconitine Mesaconitine Hypaconitie Digoxin
High concentration 10.04 12.97 4.136 1.336
Middle concentration  11.72 11.58 6.089 4913
Low concentration 2.448 5.703 2.223 2.036

RS BB PGSR RSB 2 A 1K) SR AR S i

Table 5 The accumulative absorptive content and abosrptivity of aconitine, mesaconitine and hypaconitine in unit area of the rat gut sac

/(ng*cm * 1%
Alkaloid o . Olugrem 1) . :
(ng*mL ) Duyodenum Jejunum Ileum Colon Duodenum  Jejunum  Ileum Colon
Aconitine 20697.6  395.0+0.15 405.5%0.06 369.6+0.03 232.4%0.11 0.2386 0.2449 0.2232  0.1404
Mesaconitine  235652.9  6239+0.14 10283+0.18 2978+0.05 2913+0.19 0.3309 0.5454 0.1580  0.1545

Hypaconitine ~ 73838.2 1315+0.24 1471x0.17 1222+0.26 674.61+0.18 0.2226 0.2491 0.2068  0.1142

“ C, represents initial concentration. Q represents the accumulative absorptive content in unit area of the rat gut sac. / represented the accumulative absorptivity in
unit area of the rat gut sac, /=100% X Q/C.
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Table 6 Influence of the extract of Rhizoma Zingiberis on Papp value of aconitine, mesaconitine and hypaconitine

Group Alkaloid Duodenum Jejunum Ileum Colon
Bofore Rhizoma  Aconitine (1.497+0.1259)E-05 (1.135+0.1253)E-05  (1.06640.1392)E-05  (1.03340.08100)E-05
Zingiberis being Mesaconitine  (1.193£0.1482)E-05 (3.181+0.3236)E-05  (1.215£0.1670)E-05  (1.433+0.2958)E-05
added Hypaconitine 0 968940.1204)E-05 (1.755+0.1785)E-05  (1.151+0.1582)E-05  (0.8884+0.06965)E-05
After Rhizoma  Aconitine (2.33040.05633)E-06 (5.747+0.04572)E-06 (4.85140.02251)E-06 (3.25440.03686)E-06
Zingiberis being Mesaconitine  (7.460+0.1205)E-06  (4.785+0.04247)E-06  (2.401+0.01114)E-06 (5.494 +0.06222)E-06
added Hypaconitine (3 187 40.04368)E-06 (2.19740.01748)E-06 (4.5560.02114)E-06 (1.5460.01751)E-06
Aconitine 0.1557 0.5063 0.4548 0.3150
ER (P\/Py) Mesaconitine  0.6254 0.1504 0.1977 0.3835
Hypaconitine  0.2252 0.1252 0.3958 0.1740

“ Py represents the Papp value of aconitine, mesaconitine and hypaconitine before Rhizoma Zingiberis was added; P; represents the Papp value of aconitine, mesaco-

nitine and hypaconitine after Rhizoma Zingiberis was added.
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Figure 5 Effect of verapamil and the extract of Rhizoma Zingiberis on the absorptive profile of 10-OH-aconitine (Mean+ SD, n=5)

a: duodenum, b: jejunum, c: ileum, d: colon
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Table 7 Influence of verapamil on Papp value of aconitine, mesaconitine and hypaconitine

Group Alkaloid Duodenum Jejunum Ileum Colon
 Aconitine (1.497£0.1259)E-05  (1.135%0.1253)E-05 (1.066+0.1392)E-05  (1.033 +0.08100)E-05
Before vepapamil .
beine added Mesaconitine  (1.1931+0.1482)E-05  (3.1814+0.3236 )E-05 (1.215%+0.1670)E-05  (1.433+0.2958)E-05
eing adde
Hypaconitine ~ (0.9689+0.1204) E-05 (1.755+0.1785)E-05 (1.151%£0.1582)E-05 (0.8884+0.06965)E-05
~ Aconitine (4.665+0.5615)E-05  (5.361+0.4831)E-05  (6.135+0.3381)E-05  (5.521+0.4268)E-05
After vepapamil .
beine added Mesaconitine  (3.2994+0.2390)E-05  (4.6161+0.2296)E-05  (8.582+0.4554)E-05  (11.94£1.710)E-05
eing adde
Hypaconitine  (2.841+0.2058)E-05  (3.798+0.1889 )E-05  (3.637+£0.1693)E-05 (10.65+1.418)E-05
Aconitine 3.117 4.923 5.752 5.344
ER (P,/Py) Mesaconitine  2.770 1.450 7.060 8.340
Hypaconitine  2.932 2.164 3.160 11.98

“ Py represents the Papp value of aconitine, mesaconitine and hypaconitine before verapamil was added; P, represents the Papp value of aconitine, mesaconitine and

hypaconitine after verapamil was added..
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Figure 6 Effect of the extract of Rhizoma Zingiberis on the absorptive profile of digoxin (Mean=+ SD, n=5)
a: duodenum, b: jejunum, c: ileum, d: colon
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