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acid, liquiritin, isoliquiritin apioside, and wogonoside) in Daxiefei Decoction was established and applied to the
pharmacokinetic study in normal and chronic obstructive pulmonary disease (COPD) model rats to reveal their
absorption kinetics characteristics and elimination rules in vivo, in order to provide a scientific basis for the clinical
application and further development of Daxiefei Decoction. The plasma concentrations of each substance at
different time points were determined by ultra-performance liquid chromatography-triple quadrupole-linear ion
trap mass spectrometry (UPLC-QTRAP-MS/MS), and the pharmacokinetic parameters of each component were
calculated by pharmacokinetic software DAS 2.0. The results showed that the linear relationship between the six
components was good in their respective ranges, and the methodological investigation met the requirements. The
), half-life (z,,,), area
under the plasma concentration-time curve (AUC,,), were successfully calculated by using the pharmacokinetic

pharmacokinetic parameters of six components, such as peak concentration (C, ), peak time (¢,
software DAS 2.0 non-compartmental model. There were significant differences in the pharmacokinetic
characteristics of the active ingredient group between the normal group and the model group, suggesting that the
body was in different physiological states, and the change of the body state would have a certain impact on the
absorption and elimination of the active ingredient of Daxiefei Decoction. The experiment was approved by the
Laboratory Animal Ethics Committee of Nanjing University of Chinese Medicine (No. 202406A085).

Key words: Dunhuang Medical Formula Daxiefei Decoction; chronic obstructive pulmonary disease;
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Figure 1

Liquiritin; E: Isoliquiritin apioside; F: Wogonoside

Structure diagram of the main chemical components of Daxiefei Decoction. A: Rhein; B: Aloeemodin; C: Sinapic acid; D:
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Table 1 Mass spectrum parameters of each component

Precursor  Product

Component Polarity . . DP/V CE/V
ion/Da ion/Da
Rhein ES’ 285.2 183.4 1 51
Aloeemodin ES” 271.1 225.2 11 33
Sinapic acid ES” 225.1 207.3 1 13
Liquiritin ES* 419.1 2573 1 11
Isoliquiritin apioside ES* 551.2 257.1 6 25
Wogonoside ES” 461.1 285.2 16 31
Clarithromycin ES” 748.4 590.3 16 31
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Figure 2 Pulmonary function test results. n = 6, x £ 5. "P < 0.05, "P < 0.01, ""P < 0.001 vs CON (control group). Penh: Bronchosystolic

tension; F: Respiratory rate; TE: Exhalation duration; TI: Inhalation duration; MV: Tidal volume; TV: Breath volume per minute; PEF:

Maximum expiratory flow; PIF: Maximum inspiratory flow; bpm: Breaths per minute
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Figure 3 Representative chromatograms. A: Blank plasma; B: Blank spiked with 100 pg-mL™" standard solution; C: Plasma obtained 1 h

after oral administration of Daxiefei Decoction
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Table 2 Linear equations, limits of quantification, and linear ranges for each component

Component Regression equation r Linearity range/ng-mL" LLOQ/ng-mL"
Rhein Y'=0.000 05X - 0.000 003 0.999 9 0.002 05-99 900 0.002 05
Aloeemodin Y=0.001 9X+ 0.000 1 0.999 6 0.001 90-18 540 0.001 90
Sinapic acid Y=0.002 3X - 0.000 05 0.999 6 0.001 97-19 260 0.001 97
Liquiritin Y'=0.004 9X - 0.000 1 0.999 5 0.001 88-18 360 0.001 88
Isoliquiritin apioside Y=0.001 1X - 0.000 1 0.998 3 0.002 40-23 400 0.001 99
Wogonoside Y=0.0253X-0.001 0.999 7 0.001 88-18 360 0.001 88
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Table 3 Pharmacokinetic parameters of each component (n =6, x = 5). "P < 0.05, "P < 0.01, ""P < 0.001 vs control

Component Group t,, /min t,,. /min c,, /mgL" AUC,, /mg-min-L"
Rhein Control 225.1+91.9 76.7 £34.4 36.98 £5.977 9050.8 +2234.7
Model 214.8 £66.3 80.0 £45.6 50.5+52" 11641.3+3661.3
Aloeemodin Control 620.3 £722.8 9.2+£20 0.5+0.2 80.1 +34.8
Model 623.9 = 740.2 183+4.17 12+0.5" 1583 +27.5"
Sinapic acid Control 2743 +175.6 17.5+21.6 47+1.4 281.4+100.8
Model 691.3+810.4 30.8+23.3 11.0+3.9™ 787.9 +211.6™
Liquiritin Control 7191.4+11493.7 35.0+41.8 0.3+0.1 94.7+31.2
Model 617.7 +357.6 36.6 £19.7 09+0.3" 189.3 +56.7""
Isoliquiritin apioside Control 1021.5+613.8 22.5+14.7 0.3+0.08 180.5+21.2
Model 1186.3 +504.7 128.3 +176.0 0.6+0.2" 281.4+39.5™
Wogonoside Control 1529.9+1243.3 568.3 £530.0 7.7+£0.8 6 808.7 + 880.1
Model 430.6 £225.3 260.0 £ 356.7 213+4.6™ 16289.3 £2936.2""
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Figure 4 Blood concentration-time curve of each component (n = 6, x  5). A: Rhein; B: Aloeemodin; C: Sinapic acid; D: Liquiritin;

E: Isoliquiritin apioside; F: Wogonoside



PR A& SUEETT RIS T 6 FiH RUS 2> B UPLC-QTRAP-MS/MS 437 75 12 g 5r & Ht

5 IEH 5 COPD I K fL A 4 25 R 3l 1 2t 7t

3497

AR B A N 25430 77 FRAE 04T 0 50 50 A, 487 HL
A PR WSSO B R, SR K il i i — 20 ik B i
NG =

AR AT 538 1o 06 B A W v LPS XK R % 57 COPD
PR H I LE T 0 FEAS [ AR BOR S R & 2 30 o 76
COPD K BRI I AR A A o F 98 B, 2% D 38U o
TERE ALK B N 1 e K L2459k B €, A bG35
AN FIRR BE T v, R AL T BEDIRZS T I KR AR K
75 15 32 W AT 32E N AR B PR A R B8 v s 6 o ) R
IR AERSERL K A P 110 28 R v TR KRR, R L AE
I 2% B RS B R, A R T A RO A

FrWE S SR S P 3 i 25 VR - B[]
it 2 7E AN [F) RS K R Y I AEE“ UGG o 25
A SCHERE T, BN FLAEAR N T RE G I g 08 B 3 AT B
WSO FH, DT A 75 FE TE A P9 DL v 11 I 247 9 88 A4
LA I 8], BEA ) T 24 R0 R . R K B A P 1
KEWR T ERER TR HEST AR RS
e R R SR AR PN AH B A A A1, T D S IS A I
R DB &1 A, HoAx 5 Bl 43 ) PT 4E 18.3~128.3 min
P I8 1 U A I 24 VR B, 36 B S s o R WAL A Bk, X AT
R ) T 25 24 J5 DRl 7 A 24 280 T D0 25 1 TE A K
R PAY 11 I 24 4G 3 2k D B [ o i LAt B 73 o 22 W IR
AT 5 1 ok PR R VAT AR AE T Sy R il ¥ 288 A 24 R P R P4
fi—E M ZHE AR

ZE LT, A TR T — R R A D R B
SE IR OKIE iz J5 K B 2% 7 6 ok 2y 24 43 ¥ UPLC-
MS/MS & & 53 i 7%, 6% R 230 )1 Rk, N
KIE it i6 7 COPD Tizi ¥ o ¥ ) B BA 1% 75 e R H
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