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[ Abstract ] Objective; To research change of the content of alkaloids of Ephedrae Herba in plasma after
oral administration of different compatibility proportion of drug pair of Ephedrae Herba-Glycyrrhizae Radix et
Rhizoma aqueous extracts in rats. Method: Rats were randomly divide into Mahuang (MH) group, MH-GC (12:3)
group, MH-GC (12:6) group and MH-GC (12:12) group by weight, plasma samples were collected at different
time after drug administration. Plasma samples were treated with liquid-liquid extraction, with amantadine as

internal standard, concentrations of norephedrine hydrochloride ( NME ), norpseudoephedrine hydrochloride
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(NMP), ephedrine hydrochloride ( E), pseudoephedrine hydrochloride ( PE), methylephedrine hydrochloride
(ME) in plasma samples at different time were determined by UPLC-MS/MS, DAS 3.0 software was used to
calculate pharmacokinetic parameters. Result; Compared with MH group, MRT,, of NME and NMP were
significantly reduced in MH-GC (12:3) group, t,,, and V,/F of PE had the same trend; AUC,, of NME, E and
PE were significantly increased, CL_/F and V,/F of PE were significantly reduced in MH-GC (12:6) group;
MRT,, of E and PE were significantly extended, CL,/F of ME were significantly increased in MH-GC (12:12)
group. Conclusion; After compatibility with Glycyrrhizae Radix et Rhizoma, mian pharmacokinetic parameters of
five alkaloids in Ephedrae Herba have significant differences. And follow the amount of Glycyrrhizae Radix et

Rhizoma, focus of attenuated or efficiency is different. This study demonstrates rationality of ancient prescriptions

from pharmacokinetics.
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oral administration of decoction of Ephedrae Herba-Glycyrrhizae

Radix et Rhizoma (x £s,n=6)
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x1 EBLTFARRELIKE-HEANERABREIPEREARNATESH (x+5,n=6)
Table 1 Pharmacokinetic parameters of NME in rat plasma after oral administration of decoction of Ephedrae Herba-Glycyrrhizae Radix et

Rhizoma (x +s,n=6)

B8 B MH MH-GC(12:3) MH-GC(12:6) MH-GC(12:12) F P
AUCo,  pg-L7'+h 503.06 + 127.71 446.35 £88.70  756.67 +186.35"  411.39 +148.71 7.225 0.002
MRT,,  h 7.01 £3.33 3.79 £0.86" 6.95 +0.93 8.39 £2.15 14.930 0

h 1.38 £0.59 1.08 +0.54 3.13£2.28 0.75 +0 4.618 0.013
C s pg-L~! 145.42 £52.95 143.84 £49.84  132.31 £26.84 84.33 £30.75 2.842 0.064
t, h 4.67 +4.37 2.87 £0.94 9.00 +4.04 6.82 +4.46 5.068 0.025
V,/F mL kg™ 252.10 £ 178.56 190.07 +84.00  385.71 +271.69 464.59 £207. 64 2.396 0.098
CL,/F  mLeh™' kg™ 41.57 £10.39 44.56 £8.01 27.59 +7.69 52.84 +19.09 5.740 0.013

TEF R P O 5 25 LRSS ) SRR L P <0.05(% 2 ~5 ),
®2 EBEAFAERMLHIFE - HEHMERBEPENRERNENESH (x+5,n=6)

Table 2 Pharmacokinetic parameters of NMP in rat plasma after oral administration of decoction of Ephedrae Herba-Glycyrrhizae Radix et

Rhizoma (x +s,n=6)

S8 iy MH MH-GC(12:3) MH-GC(12:6) MH-GC(12:12) F P
AUC,, pe-L ™' +h 630.85 +176.95 480.67 £62.53 892.03 +261.77 541.76 £162. 10 6.066 0.004
MRT,, h 8.69 +2.45 3.56 +0.79" 7.13 +1.55 9.59 +2.07 12.682 0
T s h 1.88+1.22 0.96 +0.43 3.79 £2.46 0.67 £0.20 4.851 0.027
C o pgeL! 151.45 £56.58 168.15 £46.23 139.61 £23.52 109.50 +48.98 1.770 0.185
i, h 7.11 £3.09 3.12+1.28 12.89 +£5.54 7.95 +4.77 5.990 0.004
V,/F mL-kg ™" 328.50 +120.85 176.48 +66.70 432.65 +216.63 411.98 +189.53 10.075 0.018
CL,/F mL-h ™" kg~ 33.28 +8.05 39.76 +6.00 23.10 +5.50 38.25 +10.38 5.694 0.005

®3 EBEARTRE-HEAWMAFARLEABERARENLEBRREFBNENESHE (v 25,n=6)
Table 3 Pharmacokinetic parameters of E in rat plasma after oral administration of decoction of Ephedrae Herba-Glycyrrhizae Radix et

Rhizoma (x +s,n=6)

B8 CR s MH MH-GC(12:3) MH-GC(12:6) MH-GC(12:12) F P
AUG,, wgeL =" h 4065.50 £1 156.18 4 249.11 £597.43 7 339.92 = 1851.70" 3 789.75 + 1 064.99 5.262 0.019
MRT,, h 4.36 +1.26 3.99 £0.55 4.40 +0.43 9.09 +3.09" 4.940 0.023
T h 1.25 +0.81 1.04 £0.51 1.83 +1.30 0.58 +0.26 2.419 0.096
C o pgeL! 1537.89 £655.30  1475.52£305.37  1393.97=178.46 1 086.67 +575.92 1.084 0.378
t s h 11.43 £7.68 3.53 £0.41 3.84 £2.67 8.62 £7.79 2.573 0.123
V,/F mL-kg ™' 98.81 £79.89 23.99 +2.91 17.02 +14.43 57.50 +38.52 2.685 0.113
CL,/F mL-h ™' kg™ 5.18 £1.98 4.75 0.66 2.86 +0.67" 5.48 +1.76 4.205 0.018

*4 EBLATRE-HEAWNAARIEALREERODFREFRNANESE (x+5,n=6)
Table 4 Pharmacokinetic parameters of PE in rat plasma after oral administration of decoction of Ephedrae Herba-Glycyrrhizae Radix et

Rhizoma (x +s,n=6)

S L MH MH-GC(12:3) MH-GC(12:6) MH-GC(12:12) F P
AUC,, pg L' h 1336.13 +457.54 1305.90 £232.18 2 180.69 +511.20" 1 059.39 +256.39 9.738 0
MRT,, h 4.69 +1.60 3.26 £0.70 4.55 £0.64 7.93 £0.69" 43.363 0
T s h 0.96 +0.80 0.88 +0.50 1.83 +1.30 0.58 +0.26 2.638 0.078
C oo pe L7t 445.33 £136.79 558.01 £125.65  450.81 +33.03 436.18 +232.07 1.214 0.359
I h 14.43 £9.69 2.72+1.09" 6.42 £5.44 7.61 £3.93 5.282 0.023
V,/F mL-kg ! 357.46 +282.41 59.41 £22.89" 95.80 +85.04" 201.02 +91.47 5.847 0.017
CL,/F mL-h ' kg™ 15.49 +4.33 15.31 £2.55 9.52 +2.08" 19.49 +4.85 7.602 0.001

J5LORESR MR SR RE T BEAK, W EH R B R DR Rk

RS H DL 120 6 BCAR Al $2 W R B R AE Wk 7y RS S T AR ES AW &, R W5 A

(9 2E R BE B2 0 T 2 0 TR R TR 2 IR AT 2 e B A A — Y . 5 MH A

AR o XA TE AR 1A O H R R B TP ORR B - H R Fo,MH-GC(12:3) 4% T NME Fl NMP £ {4 P4 119 37

XTI BC L . H RORR B0 G TE W, R B 2 0T S BN BRI T PE R AR A A o3 A AR A I JRR
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®S5 EBATRE-HEAWNAEAERLEAGEEBRPERERNOANESH (1£5,0=6)

Table 5 Pharmacokinetic parameters of ME in rat plasma after oral administration of decoction of Ephedrae Herba-Glycyrrhizae Radix et

Rhizoma (x £s,n=6)

¥ B MH MH-GC(12:3) MH-GC(12:6) MH-GC(12:12) F P

AUG,, peg L™ h 211.40 =101.95 131.01 £72. 18 256.18 +88.19 128.46 +68.42 3.374 0.039
MRT,,, h 3.34£2.39 2.07 £0. 44 2.51 £0.86 5.26 £3.71 1.972 0.185
T h 0.96 +0. 80 1.04 £0.51 2.17 £2.02 0.46 0. 19 2.485 0.090
C pge L™ 94.67 £35.31 85.75 +35.30 98.52 +26.55 84.63 +39.42 0.233 0.873
1o, h 2.04 £1.08 2.79 +1.73 1.75 £1.18 6.40 +5.39 1.564 0.256
V,/F mL-kg ! 300.11 =185.45 686.76 £443.53  203.12£171.62 1460.69 +1 009.25  3.305 0.064
CL/F mL-h™! kg™ 105.52 +37.58 170.00 +61. 64 76.67 +20.49 178.05 +78.93" 4.941 0.010

B H R 120 30 ATl B A R AR YRR B 2R
A BB o e BE AN B T o R A — A A X 2 A
(597 837, AT R AR D A A 8 B i 22 51 7 4
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