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In vivo pharmacokinetic study on several active components of Dachengqi
Decoction in rats by UPLC-MS/MS

JIANG Li, YU Lan-bin, ZHANG Qi-yun, SHANG Guang-bin, YU Wen-yan, SHAN Si, XU Guo-liang
Research Center for Differentiation and Development of TCM Basic Theory, Jiangxi University of Traditional Chinese Medicine,
Nanchang 330004, China

Abstract: Objective To study the in vivo pharmacokinetics of aloe emodin, rhein, emodin, chrysophanol, physcion, hesperidin,
neohesperidin, naringin, honokiol, and magnolol in plasma of rats after ig administration of Dachengqi Decoction. Methods After ig
administration of Dachenggqi Decoction (10.35 g/kg), the blood was collected from the retinal vein plexus of rats at predetermined time and
pre-prepared with 1,8-dihydroxyanthraquinone as internal standard (IS). A reliable ESI source, negative ion mode scanning, and multiple
reaction monitoring (MRM) method were developed for the simultaneous determination of the active components in Dachenggqi Decoction
and chromatography was carried out on a Shimadzu Shim-pack XR-ODS III (75 mm x 2.0 mm, 1.6 um) using a gradient mobile phase
consisted of methanol and 0.1% formic acid water at a flow rate of 0.35 mL/min. Calculations of the pharmacokinetic data were performed
using WinNonlin 4.1 software. Results Calibration curves for aloe emodin, rhein, emodin, chrysophanol, physcion, hesperidin,
neohesperidin, naringin, honokiol, and magnolol in plasma of rats were linear within the ranges of 0.52—520.00, 2.06—616.00, 0.57—
568.00, 3.1—1 240.0, 18.5—1 000.0, 1.94—972.00, 1.59—796.00, 1.63—816.00, 0.025—50.000, and 0.027—53.300 ng/mL,
respectively. The precision, recovery, and stability of each component in the present assay were acceptable for the analysis. They are in the
line with the requirements of biological sample analysis. The concentration of physcion in plasma of rats was under the limit of detection at
almost every time point, thus we failed to obtain the pharmacokinetic parameters of it. While the plasma concentration and
pharmacokinetic parameters of other components were successfully calculated. Conclusion The proposed method can be used for the

simultaneous determination of the concentration of several active components in plasma of rats and successfully applied to the
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pharmacokinetic study of the analytes in rats after ig administration of Dachenggqi Decoction.

Key words: Dachengqi Decoction; pharmacokinetics; UPLC-MS/MS; aloe emodin; rhein; emodin; chrysophanol; physcion; naringin;

hesperidin; neohesperidin; honokiol; magnolol
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Table 1 MRM parameters of each component tested

5% REEF—>FEF(m/z)y  _DP/VN __ CE/eV
FEERHEER 269.0—240.0 -161 -29
KR 283.1—239.0 -58 -19
N 269.0—225.0 -164 -38
Ky 253.1-225.0 -193 -37
KB 3 Tk 283.1—240.0 -160 —40
b 2 579.2—271.0 -160 —40
1 7 609.2—301.1 -230 -33
BRs 609.2—301.0 -160 -60
FHE APy 265.1—224.0 -179 -30
JE AN 265.15247.0 -148 -29
1,8- —FR L 239.0—-211.0 -160 -38

2.2 RO &R TIERRECH

Iy R ERRE — SRR ORI
KRICHE . KMy KICETEE. M B
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1.59~796.00+ 1.63~816.00- 0.025~50.000- 0.027 ~
53.300 ng/mL FrE il 2 M A b
232 JEEEAEIEIRE TR AR I A
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Fig.1 Extract ion chromatogram of blank plasma (A), blank plasma + IS (B), blank plasma + each reference substance + IS

(C), and plasma sample + IS (D)
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TR AR BE, AE “2.17 T4 NI e, idsk
K, SRR (/XD fe/h 3k, DL
SIVETHAR S P RRIE TR LEAE (YD XPFE S it ik
e QO #ATHZUAEE, 45 TETR, ©8R
DL S/NZ=10 it #misrdett irfas RN 2, K%
JROP RN (P P Y 2 R 4T

313 PN & “2.4.17 ORISR A
I REA AN MG T 3 NIRRTkt
A AT bR, 75 €217 TEAT FREFENE, Prisiiifa
B, 5OREEAb BRI o0 AH IV R S 1R AR o U T

AN ALK R ) TILARE XS 5 1 (I s R BTl i)
FPY BRI NA 5 B e — B0, FF A AR
314 4antEfete EeElS MG, w3 ANREE
IFHERE L 100 uL, &5 63, 3% “2.4.17 TR
AEFRTTAEBE, AR “2.17 TAAT FREFEIE, Priqi
HIFNEA C, 5 ALEANI )3 15 A3 AH A E 1) T A%
TRIETRN A (RIECAERT C/A L AR, S50,
%3, MR KT 50%, FFEAEDREa e EEK.

3.1.5 HWA. HIADRS % BEAERG R CREDXS [Nl
FC I %y e 3 AN TR IR RS I AR R i

x2 BRALMAFEREMNEE

Table 2 Linear equations and ranges of each component

J8 53 LT r VLT F/(ngrmL ™) EE M/ (ng'mL™)
YN Y=1.65X107 X+3.32X107 0.997 6 0.52~520.00 0.52
KHH Y=6.47X107 X+0.023 1 0.998 9 2.06~616.00 2.06
NS Y=0.020 6 X+0.123 0.996 6 0.57~568.00 0.57
Nl Y=737X107 X+0.024 3 0.999 0 3.1~1240.0 3.1
KB 3 Y=4.92X107 X+4.36X10 0.993 8 18.5~1000.0 18.5
Rl fz 1 Y=5.02X10"* X40.049 0.9950 1.94~972.00 1.94
B Bz Y=6.98X10"* X+0.034 1 0.996 0 1.59~796.00 1.59
B AT Y=1.44X107 X+0.133 0.995 7 1.63~816.00 1.63
FIE AN Y=537X107 X+4.17X107 0.996 3 0.025~50.000 0.025
JE ANy Y=5.98X107 X+0.011 1 0.995 8 0.027~53.300 0.027

F 3 BRSERRI AN X B i 2
Table 3 Matrix effects and absolute recoveries of each component
wor DI e ek | o DR e R
(ngmL ) (ngmL )

EE-YN & 1.04 11946+ 5.01  81.23+2.56 Mh Bz A 3.88 112.96+18.17 74.21+2.00
260.00 100.00E= 349  88.8843.16 486.00 14539+ 3.85 77.67%+2.10

416.00 100.00E= 636  91.40%4.27 777.60 139.83+ 1.63 77.29+3.03

KHH 412  85.14%+11.61 8843+3.43 RS R 1T 3.18 110.09+ 5.81 67.52+£2.20
61.60 9477+ 147  9827+4.77 398.00 92.90+ 3.45 81.05+3.45

49280  81.56+ 3.56  99.04+8.26 636.80 76.29+ 2.61 87.99+6.52

NS 1.14  81.16%= 247 97.99+335 LRIt 3.26 119.46+ 5.01 85.98+1.42
284.00 9278+ 298 104.93+5.38 408.00 100.00+ 3.49 82324245

45440 8422+ 3.83 100.33%+3.00 652.80 100.00+ 636  83.8242.09

KH 6.2 65.62+ 1.88  86.63+7.91 AN 0.05 85.09+ 8.15 93.68+8.33
77.5 7720+ 2.13  88.07+2.89 25.00 8577+ 220  93.06+8.24

992.0 71.06+10.53  89.38+8.75 40.00 7144+ 182  92.74+4.43

s il 37 7639+ 6.57 91.61+7.44 JE AN 0.054 81.53+19.25 98.93+6.19
500 40534+ 328  93.05+7.58 26.700 7244+ 217  100.85+4.50

800 5857+ 3.11  82.0245.75 42.600 60.76+ 5.83  100.93+6.27
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100 pL, AWK AT S 4y, %M “2.4.17 T i
PEALBE VAR, AE “2.17 WA FEEREN 2, &
AFESRIE 1k, T 1 bW SR T H R
I3 ARSI AN R FW & S k. e w34
JFCL R BE (P TR S 4% S A, JEHEAT 3 Skl e (3
45 NFEAD, HLIRBEAT bRt g, 15 H TH]

F4 JBHASHA

W o K UL ERAFEAHERE 5 FTE HAR S Wbs
e T AR LU AR AR N A 2 o]V R vt 5 ik L
JIT A i A R I o oA R 8 1A LA BRI Ay #E i 32
CRIXS IR GR3EW], ik e i 3 FF
JERREE H A/ H R /N T 15%, HERRIELY
KT 85%, KWIRFE L SHEMIE RAF, ZIRIE 4

HEEEEFERE

Table 4 Intra-/inter-day precision and accuracy of each component

Wi FRHIE (ngmL ) RR% O
HA H I HP H I
PRI R 1.04 11.92 9.73 99.67+11.88 103.94+10.11
260.00 4.15 11.78 112.00% 4.64 108.92412.83
416.00 7.33 6.51 91.88+ 6.74 9239+ 6.02
K 4.12 4.47 7.79 98.01+ 4.38 103.59+ 8.07
61.60 8.06 7.04 99.77+ 8.05 104.02+ 7.32
492.80 7.49 4.93 92.13+ 6.90 93.06+ 4.59
K% 1.14 3.25 11.59 104.39+ 3.40 96.42+11.17
284.00 4.92 6.30 106.76 £ 5.25 10533+ 6.64
454.40 9.17 6.91 9437+ 8.66 9291+ 6.42
Nl 6.2 4.55 6.26 107.03+ 4.87 10125+ 6.34
77.5 6.17 5.74 102.86+ 6.35 10527+ 6.05
992.0 7.38 6.97 96.94+ 7.15 96.27+ 6.71
R 3 Yk 37 5.32 7.65 97.84+ 521 105.48+ 8.07
500 4.07 7.96 97.76+ 3.98 103.51+ 8.24
800 6.25 8.89 94,13+ 5.88 100.25+ 8.91
il g 3.88 6.42 6.70 102.58+ 6.58 105.82+ 7.10
486.00 1.65 3.86 108.40+ 1.79 110.11+ 4.25
777.60 1.46 6.99 91.70+ 1.34 92.76+ 6.49
RSz 3.18 2.71 473 96.16+ 2.61 101.32+ 4.80
398.00 3.05 5.77 108.34+ 3.30 107.99+ 6.23
636.80 5.79 7.73 9249+ 536 9621+ 7.44
BRE R AT 3.26 7.60 9.94 9540+ 7.25 101.84+10.12
408.00 3.90 6.36 105.54+ 4.12 107.06+ 6.80
652.80 4.10 8.57 102.11+ 4.19 98.17+ 8.41
SR 0.05 4.70 9.66 9240+ 4.34 97.68+ 9.43
25.00 3.15 5.64 104.96+ 331 106.69+ 6.01
40.00 5.25 7.00 98.20+ 5.16 96.38+ 6.75
JE AN 0.054 13.51 9.20 98.22+13.27 10021+ 9.21
26.700 3.62 6.72 99.33+ 3.60 106.49+ 7.16
42.600 5.95 6.26 91.92+ 547 94,07+ 5.89

3.1.6 FEARGEVEHES BELWME H. w3
AN SR L PR A i A E SRR Y
=20 CKIFA VR R 3 MBI EAR RS
PERNIRENE. SRR, MAT i SRR 4 h.
I S i AL FRS AE A SEERE A5 N IBCE 24 hy IRAT

A R-FRVRIEIR 3 UK MR S KA R F—20 °C

VKA 30d, &1 RSD B4/ T 15%.

3.2 FEHMzHRE-RE A GHESE
ORI ZnT 2 WL 2, 2580122 S 5UNER 5.

HHE 2 A4, 25 K RIS AR 2 L, 15 min
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ST IR KR R S LU, S min RITKUE, TR
WA R R RS R WU, 15 min 224G
AU, 8 h A Wi IR WALV 5 R T Iy TR A B LU
RIS ] 24 30 ming Al R 1 24 ) il 4 52X, 30

B 25 ) ith 2 B R BOWIETE RS, AHAN I Rl J2 1 B
Sy BRSBTS A B A SRR, B RO, 8
h R R R A IR e S A B L, 15~
30 min AU JEAMB KR LI, 5~15 min

min B 1T ANBUNIROE, 8 hiikig Kl #E dkIE.
~ N T, 800 PN R
! =
2 3 £ 600 E
2 = 400 g
= 2 Iy =
5 2 =
g 1 & 200 é
S = N
g 0 15 0 5 10 Ts = 15
,12000 7150 i i
g 9 000 g 100 Lc:/n
2 6000 = =
% 3000 X 50 %
= 0 i ' i S g , . = .
0 5 10 15 0 5 10 15 15
300 o4 HE AN <30 JEFN Y
—
g é 3 é
e 200 & & 20
= = 2 =
#® i i
Z 100 § | 1% 10
2 0 = 0 : . = : : .
0 5 10 15 0 5 10 15 0 5 10 15
t/h
2 BHSERARMEHETFHLEELE (X Ls,n=6)
Fig.2 Mean drug-time curves of each component in plasma of rats (X £s, n = 6)
K5 RASHBERADERNBRAEAGHFESH (X Ls,n=6)
Table 5 In vivo pharmacokinetic parameters of each component in Dachengqi Decoction (X X, n = 6)
ZH LA IAE-PN ¥ S PN NS S PN M B EF
tin h 7.35+1.16 4.50%0.81 9.80t1.48 2.53+0.38 541£1.22
fmax h 0.29£0.09 0.08+0 0.10£0.06 0.56+0.18 80
Crax ng'mL™" 3.53+2.04 588.98+37.85 10.70£2.92 9186.48+1642.11 85.371+40.88
AUC,-, ng-h-mL™’ 8.40+2.27 1386.06+180.02 23.66+8.35 39 446.861+6332.38  520.97+164.79
CL mL-h! 6.70+2.17 11.23+1.98 60.86+28.21 0.12£0.02 21.15+£5.94
MRTy-, h 5.38+1.09 3.41+0.21 5.6710.52 3.5810.31 6.4710.35
28 LIk e R PR B FE RN JE AN
tin h 7.25+1.11 3.38+0.74 8.371+2.50 6.03+1.27
tmax h 0.53+0.46 8+0 0.39+0.13 0.11£0.07
Ciax ng'mL™ 9.67+2.23 141.17£70.79 2.09+1.05 21.04%9.15
AUCy~, nghmL™"  5437+14.04 812.261+279.34 55+1.53 38.1+10.18
CL mLh™ 27.13£8.04 4.68+1.22 17.77£6.36 3.07£1.11
MRT-, h 5.871+0.61 6.56+0.03 437+1.42 4.3440.81
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