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B R H (K10). 1B (CL/E) ¥/NTXIRA (P<0.05. 0.01), WHEREZEW (o) BMHAREF (VF). Comaxe
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Pharmacokinetic study of Xiaoyan Decoction on normal rats based on HPLC-MS
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Abstract: Objective To study the effective components in Xiaoyan Decoction (¥§%+1%) and analyze its metabolism in normal rats,
so as to preliminarily explore the anti-tumor effective components in Xiaoyan Decoction and its metabolism law. Methods Twelve
male Wistar rats were randomly divided into experimental group and control group. Rats in experimental group were ig Xiaoyan
Decoction and control group was ig principal drug in Xiaoyan Decoction-Huangqi (4stragali Radix). After administration, 0.5 mL of
blood was collected from canthus at different time points. The concentrations of astragaloside IV and caffeic acid in rats at different
time points were determined by LC-MS, and blood concentration-time data were obtained. The plasma pharmacokinetic parameters
were calculated by DSA 2.0 software. Results The elimination rate constant (K70) and clearance rate (CL/F) of astragaloside IV in
experimental group were lower than those in control group (P <0.05, 0.01), and elimination half-life (#12p), apparent distribution volume
(V/F), Cmax and area under the drug-time curve (AUC) were higher than those in control group (P <0.05, 0.01, 0.001), peak time (#max)
of two groups was the same. CL/F of caffeic acid in plasma of rats in experimental group was lower than that of control group (P <
0.01), while #2p, V/F, AUC, K10 and Cmax were higher than those of control group (P < 0.05, 0.01, 0.001). Conclusion Xiaoyan
Decoction can promote the absorption and metabolism of anti-tumor components astragaloside IV and caffeic acid.

Key words: Xiaoyan Decoction; pharmacokinetics; astragaloside IV; caffeic acid; liquid chromatography-mass spectrometry

REBEPEZ R EH - WBERENERIET iRl YO IER 7 R R ARG, 1R
MO EUR, SR B A A DL BB A” DR SR BN B KR AR S BRI,

RS EHER: 2022-05-11

HESWB: HXAARFEIEETITE (81904151)

TEEEN: A E, BEotyid, FENFDTEESSMRIGAK LE. E-mail: nxy18329700709@163.com
HBIEMEE: MR, BIFAEEEITG, EEMNEPTEERLS S . E-mail: sunbinxu@126.com



* 7130 «

FED 2026118 B53% B2 Chinese Traditional and Herbal Drugs 2022 November Vol. 53 No. 22

—FEAAR T, M AR . R 5 BRSSO LT
B, FEMRSUIMAEAT, BAT A A ottt g sE
TREL W), TR G HMEM, AE Dy, AR R,
AR IVIIER . B PEN B SR “ B R AR VR
o, QLT —IH A B HaUL “PRIES
A E” TS, ThEK. KTENE, A
AR S FRB, $hiEdUE: BAE. A4l Aieie
EEIERMERDUE: e, ZEAT G
LR BeEg . 1R, ARk ES h 2 gt 407
FeE A, FRIEAEARHE, AR 1 B A0
2o ImPRN A ek BIA5E IR AW M. B AL
ARG, L& T8 T BT R £, A
RERS B MU I 0. T T AN R OB, AT
PEm B E RTINS, ool B A LS,
BEAE LA “THa@ImRyy 27 JyFEait, ©HIRI7
AL IR 110 24 2805 LR D AN GO F) A P AT T
WP It . WA RER, HEBHERK LIRTT i
iy TP CHRVEMREE . THATE AR iR 5
P HA B 097 2000 ARG A T A8 F i A B 5
PREEIG A ER, HZi%4, TARKRMNKAE. [H
i, W ER, SSRAYIN A SEGE, REY)
REfS 2B AT, R TSRO E IR S de B o
HHERHT 7 d i HIH A I S AT RO 10, S 4b,
Hraifb 7 AL, FE AT BE T MR N S 7
Lewis Jififig /N A R APUMBEIEN, KGR
HLAAELIF I . W57 5 T A 1 e 0% 94 6 S5
A /NG M e () R ARUZ, - 42 v D REARAS VR 43
FeoE ik, FEaTHmd S S A KT RRIE,
RIEMRFNARKN, ReE8EEERE. HE
3 A] I A ) PR 28 MR A B A A AR K TR B
(transforming growth factor-B, TGF-B) /Smad3 {55
T R RS M | /N s ) , WD PRAIC Im PR A
R RIS, Y 5 17 KB R AR AL ORISR RE 0% W] 5
O R MR IR T . WA i Ja D 28 hE 48
LR 7 A S e R o 8 2 UL DA B 1 o R
T E5C 3 it e B SO R AR U)o 35 1 T S it et 4
JHL XSS DGR P R DT 305 26 frfoted MU B i 245011
N T WO S AR A e, I NS
BPIRCE AR SR SE LR IR S 4, A Fid
1o SR P VBB FH A 78 R BRAR N S EC R o
PR AN [ B [ s () B IR BE, B FLTH B B 07 S A
H AR T . WHERR ALK SR A ) 52
We, - TR AR TEIH 5 5 507 0 R A 2085y

A FE I o
1 et
1.1 =)

SPF it Wistar K5, 45 & (200+£20) g,
6~8 JHlt, MAEFEFRFEEE P OREE. )
TREFEZA RSP OHEMMESE, B HEE)
7K, 100 J6li/14 h BB, R E 21~25 °C, R E 30%~
70%. BP0 ARG R P R 245 KA R SER Eh )
BT RE, BIFFE 3R SR,

1.2 @S5It

WEEER (5 101181527) WH il KA
PR R A ] MRS (IS 110781-
200613) WIHERE (A5 110885-200102) 1 H H [H
2y IO, R 809 98.0%: LM (it
5 113911) A ikal, W H3EE Thermo Fisher
Scientific A#; ZEF/KH Milli-Q % HAhit
AN o BTt
1.3 Ztt

SIHG T FH vh 24 2404 25 H R v B 24 R 2 5 — i
JBERE IR, ZRiEPERA RN HEERBIREE,
T RN S RHMEY 5 WS Astragalus membranaceus
(Fisch.) Bge. var. mongholicus (Bge.) Hsiao 1T &4R -
KT NANMFEYEILS Pseudostellaria
heterophylla (Miq.) Pax ex Pax et Hoffm. ff] -/ |
AR 4 v ZFHE IR AR & Curcuma wenyujin Y. H.
Chen et C. Ling TR Z0 O 0EREZE K
Curcuma longa L[ TR ZE . B AN E N B R RHEY)
B Prunella vulgaris L. TR RAR. A1EdE & &
Jy v R Y B B & ¥ Oldenlandia diffusa
(Willd.) Roxb. [{/ 45, Azt ki Bk 2K 45
Ostrea gigas Thunberg ) D15¢ \ 14 5 g A} E HUR
LW Polistes olivaceous (DeGeer)H] T/ 5
14 {X&F

Byt LC-2010A R4 84 orH A (H A i
AT, F LC-20AT . SPD-20A % 4M& % . SIL-
20A 2 HIFEFESS . LC B L/EW; Quattro i1
1 (EE Waters A7) ); TGL-16G B 0oL (B
GEREEUIE D XK96-B BURIEIR A4 (ZHET
WREEST S BR AR D: BP211D B4 #r R (18
Sartorius A 7] ).

2 HEEHER
2.1 ZHARNHIE
211 SR ig WWIIHI%  BUH A A TT 140 g,
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HAHEK 30g. KTFZ 15g. 4 10g. ¥ 10g.
EMHE 15 g ATEIEEE 15 g 4405 30 g 155
15g, ¥R, &L 1h JFRIA 2 X, RIELREPEIK
IR EAZMER 10 5, BIEREY 1h, JEHZ
GG IR, WRAEE 100 mL EJFREIREN 1.4
gmL, BEEH 95%CFEREDT, K2R 25 O
75%, HHE 24 h JEiEd, 4MKYE % 35 mL, BRI
HEIREIA B CAZ 0.85 ¢/mL, #H .
212 XA ig WHHIH & BOER 30 g, %
“2.1.17 WUR 7k, R eimikds 2 35 mL, B
HIRE IR A 25 0.85 g/mL, %M.
22 HHREFRBE

12 R Wistar KR, ZEEAZEIK 12 h J5EEHL
ST NXTIE (14.40 g/kg) ZH 2 SEL (14.40 g/kg) 4H,
FH 6 . SZIed ig “2.1.17 TRIETR, SR ig
“2.1.27 BURW, HT425)/5 017, 033, 0.5, 1.
1.5. 22 3. 4. 6. 8. 12, 24h, HABLEUML 0.5 mL,
8000 r/min %> 10 min, B IHWAE .
2.3 M¥RHRLE

B 50 uL M3 AEA,, TN 150 L ks [ 259%
IR THE-8 (1: 1), FEREEREN S
ng/mL M¥EWR], #HE 30 s, 15 000 r/min &0 10
min, HU_EVE R .
24 MRBEEAREIREEIE
241 XTRE S AE SR ECH] 2 B PR B AT
OO o R, 1 RRUTE B BE A 1 mg/mL % L
it W
2.4.2  WFMERRIIECH] ARG 2RI Z57% K0 I
i 100.00mg, BT 100 mL I, FEoH]HE Bk
£ 1.00 mg/mL f A AR 5T
2.5 MEFH
251 faifsft  XSelect HSS T3 it (75 mmX
2.1 mm, 2.5 pum), FAIHHN 0.1%FEKER (A) -
I (B, BREEVED: 0~1.8min, 95%A; 1.8~2.8
min, 95%~20%A; 2.8~4.0 min, 20%~5%A; 4.0~
49min, 5%A; 49~5.0min, 5%~95%A; 5.0~8.0
min, 95%A. AR 0.3 mL/min; F£IE 40 ‘C; i
FEE S L.
252 il skt SIS B (ESD, K
M2 B AR, 7EIE. 8 A R R A
BRI 120 C; Wi & 3.2kV. —2.8kV; #K
BONEA: BRIEFIRE 350 C; IIEASAARG &
650 L/h; HEFL SRR 50 Lhe BAASHILE 1.

*1 RES¥
Table 1 MS parameters

By B BN (m/z) HEFLHEIE/V WEfERE R /eV

WMWY ESI* 807.69/627.04 90 50
WP E PR ESI- 178.82/134.86 0.1 25
PR IR ESIY 260.11/115.99 0.1 28

26 FEFER

2.6.1 LEMEHE KA MR TR
dt DOMPHERR IR i S 208 IR 43 e, 1933
B FH R IR s IR IR B AR R (N
Fr) B MRM BB (B 1), BEEEREE. iR A
ZRIEIRI R 8] Cee) 301K 3,625 2.025. 2.55
min. F U I3 s i AR Ay B, HLAE bR A
I el e ) BRI A R T4, SRR B R 4T

BRI

0 0.50 1.00  1.50 2.00 2.0 3.00 3.50 4.00
t/min

1 HERHELRER A). DIHER MRS (B) RE5
/R (C) B MRM &

Fig.1 MRM spectrograms of astragaloside I'V plasma samples
(A), caffeic acid plasma samples (B) and propranolol (C)

2,62 ZMEXRAREE H16 ALY 0.30 mL,
For 8 My N B TS HH KT HEL b i 2 YRR P A i %
100 pL, 55 8 7 I BIMERE XoT {E b i 2% YRR 9 A i
100 uL, M HHF LR EIRE SN 1. 2,
5. 10, 20. 50. 80. 100 ng/mL, BIHERZ 2 5 &
FE 53504 54 104 20 50+ 80+ 120+ 160+ 200 ng/mL.
P “2.37 WUTEACEE, FIE &4 5 MRM B, DL
I IR A ot Vg THT AR 5 PR A W T R P B AL 2 %o 2 s FR
T A WNERR o7 B FE AT 2R V[l o
W R EIKEE 1~100 ng/mL, ¥CH
Jo R T 5 v R T 0 T AR N 250 /R DR THIAR [ L
EHERIFML&EXR R, BIHTTEN ¥=0.073439 X+
0.006 057, r=0.999 2. WMHERER R IR ETE 5~200
ng/mL, WNMERR 5 5% FE -5 o TR U T AR RN 3 25 7%
IRIETH AR LA 2 R IFIIE MR, BIHTTEN
Y=0.003 65X40.01586, r=0.999 6. FHIHLEFEF
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T I 7E A . 4 O B Y TRl PR 2R 1 O 3R R AT
2,63 FEERE AR EL UK. . w3
AR E TR R (24 10, 80ng/mL) Kk
g (10, 50, 160ng/mL) BEFE, BEANFEIR AL
1 1d NEENE 3R, EFE 3d, iIHEHN.
F TB)AG 2 FE AN [l 3, S5 1L 2, H N & H (8] RSD
BITE 6% LA, ISR K 88.78%~107.50%, AT &
MHERE S BT 2R

2.6.4 FEREWEFEL BT H MR 9 4,
Uy 300 uL, s . K 3 ANTREIRE 5 BT ERAE
34y, HEREREKRESHN 2. 10, 80 ng/mL,
IR I B 433 104 50 160 ng/mL, 43 HIIIA

® 2 KRR RERRE R UIEER S e
(Xts,n=3)
Table 2 Precision and recovery of astragaloside IV and

caffeic acid in plasma samples of rats (X £ s, n=3)

BRI, HIAREEEE H NS

PR TAETR 100 pL A1 s A€ 3 AN RIKE R
BT DR RE S A #5950 pL, % “2.37 I
TR, DA B L UNHERR 1) €
WA TR L5 A B AE O R P R RS R R
Xof PR it i £ VR ) B T AR LU T R R IR 3
AN R B P B TS PR L IR R () SR ER R AR LR 3,
RSD #)<6%.
2.6.5 FEtEFEsg

(D FiRRERE: PUEEHT (2. 10, 80
ng/mL) KMIMEER (105 50, 160ng/mL) ILIKFE &,
EEIRNE 40 J5H% “2.37 TALEE, 5E 45 R W&
4, RSD 1E 4.5%VAN, $R/nsa e HE . MIMERR M2
FEMMIEEIRINE 4 h WARE .

& 3 KRR MR REK R E R UNHEER &Y 52 B = Y
(Xts,n=3)
Table 3 Extraction recovery rate of astragaloside IV and

caffeic acid in plasma samples of rats (X £ s, n =3)

oy (ng'mL™") RSD/% RSD/% s 5% JREWE /(ng'mL™") RSD/% HREUAIE/%
R 2 5.92 485  95.38+6.60 pEgeelikes 2 5.92 95.38+6.60
10 4.68 431 98541461 10 4.68 98.54+4.61
80 3.36 3.68  99.2148.29 80 336 99.21+8.29
UL iy 10 5.82 491  96.47+531 W HERR 10 5.82 96.47+5.31
50 4.96 413  98.751+4.52 50 496  98.75+4.52
160 5.73 511  99.4247.29 160 5.73 99.42+7.29
#4 FHEXRFRMMEMRFRABEEER (Xxs5,n=3)
Table 4 Stability of astragaloside I'V and caffeic acid plasma samples (X £ s, n=23)
i R Rttt %
e PR g ml ™) e 4 WAL R34 CHRE I6h
TS H A 2 101.430+3.720 96.540+2.430  95.900+3.640 97.430+3.550
10 97.850+4.840 99.100+4.410  94.520+3.480 99.530+7.400
80 99.590+1.870  100.000£1.560  98.220+2.070 99.350+1.230
WP RR 10 101.840+3.510 96.190+3.440  95.410%3.130 97.31042.760
50 98.520+3.780 99.300£3.660  95.420+2.530 98.990 +4.960
160 101.4204£1.200  100.560+£2.160  98.520+1.530 98.410+1.690

(2) FRmife e M B R (2410 80 ng/mL)
JeWiHERR (104 50, 160 ng/mL) I3 FE 5 & 3 47,
Iy AR IR R 3R, 4% “2.37 TR ik
WP, ZER G IR, RSD ¥ITE 4.0%LLA, AT H
H . WMEERR A S B VR Rl 3 ROGHIN 5 45 R TE P
B,

(3) MR IRIR S B AR et BUE R
FHF (2. 10, 80 ng/mL) KWIMHERL (10, 50. 160
ng/mL) MLAEFER S 3 47, -4 CHE 16h j51%“2.3”
WU a0 e, S5 5RE7R, RSD 1E 4%U, $w
Z AR PR S MR RE S E—4 CICE 16 h WERE

2.7 BHEEFEWHR

271 FWERHFHRBEEHERLAESH WK S
B2 fiown, SEIGLH M 2GR0 E (Crax) N 18.555
ng/mL, X2 Crax ¥ 6.169 ng/mL. S5 2H ¥ 1 H
BRI R R (K10). E%%E (CL/E) /N Txt
HEZH (P<<0.05. 0.01), JHBRIF-IZEH (hppd) B
FBR (V/F) Coaxs 250 HIZE FIEIAR (AUC) 1y
KT (P<<0.05. 0.01. 0.001), P§2H fryak it
] Ctmax) A KRG AIC fe/h. AR R B KR
¥, N DAS 2.0 25 805t 250 ih 2233047 04
BEAT B AR R E, S R R iR I R
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*5 REBPHAHMFSH (Xxs,n=6)
Table 5 Pharmacokinetic parameters of astragaloside IV

(Xts,n=06)

*6 WIMHERZZNFSH (X+s,n=6)
Table 6 Pharmacokinetic parameters of caffeic acid (X £ s,
n==6)

ZH HhL S o 2 ZH AL SEERAH o REZH
t/2a h 1.1434+2.355 0.07540.063 t/2a h 1.25940.924 1.81940.354
tip h 7.483 +7.324™ 3.95442.863 /28 h 15.683+£16.713"  7.483+3.325
t1/2Ka h 0.112£0.446 0.02240.428 t/2Ka h 0.028+0.315 0.079%0.513
V/F L 3.160+4.184" 0.756+3.186 V/F L 0.888+0.183" 0.04340.182
CL/F L-h! 1.29440.273™ 3.2944+0.414 CL/F L-ht 0.147£0.362" 2.146+1.526
AUCo-24 mg-h-L™' 53.426+65.462""" 14.736+15.106 AUCo-24 mgh-L™" 98573+157.716™28.174+17.464
AUCo-» mg-h-L™' 54.0324+59.076™" 14.766+13.734 AUCo-» mgh- L1 234326+63.837"" 28.199419.343
K10 h! 0.659+0.024" 0.965+0.035 K10 h! 0.175+0.038" 0.077£0.336
Ki2 h™! 0.101£0.056 — Ki2 h! 0.297£0.066 —

K21 h™! 0.30140.022 — K21 h! 0.25340.038 —

K h! 15.980+3.506 31.846+4.105 K, h! 25.805+3.408 20.153+£2.803

Crnax ng'mL™" 18.555+13.808"" 6.169+4.412 Cinax ng-mL™! 75.155+24.725™" 18.783+£22.741
fmax h 0.330%0.000 0.33040.000 fmax h 0.330£0.000 0.500£0.000

HxEA S *P<0.05 P<0.01 P<0.001, FFE[F

"P<0.05 *P<0.01 ™ P<0.001 vs control group, same as below 80 —

table ~ F

Ty 60f
a
Azs -+ sl 54“
L 20F - XfRAH &
E 5 20(
2151 B
&® 10F 0.17 0.330.50 1.00 1.50 2.00 3.00 4.00 6.00 8.00 12.00 24.00
b t/h
=0 3 DTSR (XS, n=6)
0 Fig. 3 Concentration-time curve of caffeic acid (X + s, n=6)

0.17 0.330.50 1.00 1.50 2.00 3.00 4.00 6.00 8.00 12.00 24.00
t/h

E2 HEREAMNELZE (Xts,n=6)
Fig.2 Concentration-time curve of astragaloside IV (X £ s,

n=20)

Fre R, WA EKHE AN SRS —
AL
2.7.2 WMHERR Py AR RS Wk 6 A
3FTR, LI Crax N 75.155 ng/mL, X HEZ Crax
4 18.783 ng/mL. SEIGZHBNMERR () CL/F /N T-Xf e
4 (P<0.01), tippr V/E. AUC. K10+ Ciax~ KT
KR4 (P<<0.05. 0.01. 0.001). #RHE AIC /)
FHOR R KSR bR AT B s EARA A, A
DAS 2.0 F& 8 25 th &b AT 204, A2
MERR (AR I BT & 2B, Oxof L ZEL W F R 1) 4
NIRRT A — = HAL.
3 e

WAHOTE 7y BB y5k, il E, B
FERAIELF, EHFEMTEET, Reml, (HXE LS 2
YR B S5 K15 . BUB A e IR I F E A E R,

BESEHLRE fh 0 T IOARX 2> TS B, Rifus, =
AR . AT TR USRI, RERESEIL
UHATAN, MBI, 25, A3, RN
AR (I ZRIE /R0 e R, B RE S AT AL BRI T,
T E AR CRBRILE) 3R, ol
HERR s a, REUE R, ReRtER . e E R
Rurge, HPGEFRE, mEZ1ME, BUeRE.
HENF A RN, 4 A SR SR
Croax EI1 T X AL, Ferb 5286 A K T IRZH B FH
ta [FVIS IS E , 1T S5 AL INHERR fimax /N TR HEAH . S
o 2HL B P B R 1L 24 94K 32T B ) 3 R Fon 1R
PG RS R A 2 h 9 FHH SRR i
RS E T RS, Hig HazmmEH
HRNHERR Conax B80T RGBS, NI A B
AR SC S S LR B IS S . BRAERE TUR WIS
DA W ROIIIRE AR, AHIE 78 M 05 oM ) A 5
XHE A2 A RO SR L R R I
T 25 S MU BEAT AP R IE, W] LA A 2T i
A T 24 e g s FL R o A, REfs
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