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7 E:. Bey @bl REG FE RSSO A - RO (UPLC-MS/MS) T [RIEI E K BRI 3 s A 254 AR
WA N B RS R, FUF IR ig AT KRG, . SR (20, 60, 120 mg/kg) HIATEGHKIEWUG, AT25.
AT E R BRI ZG BN 451E . T35 DABFE R PR, M¥EFEME T (5 0.1%H ) JlE A5, i@t ACQUITY
UPLC BEH-Cis #¥ (50 mmX2.1 mm, 1.7 um), LA 0.1% 9 BR/K - LI i shAa s BEse i, fikisiTh iy 4.5 min. KA
BB S I (ESD, fEFAEER, UBRNEMHFR (MRM) M7 eEE. SR AT, A2 NERTFbsE
LRI LR 240y 2.00~400 ng/mL, ER IRy 2.00 ng/mL, 2 2 H A H AR E RSD /8T 9.10%. 25251571
oL 3 ANFIRELAZHHA Y tmax 7399 (156 £0.62) (1.13+0.35). (1.28+1.92)h, Cmax 731y (85.45+47.49). (390.75+139.26).
(1 223.54+420.15) pg/L; HAATZEHKERK PRIREL RGBT =T 2 BT, AT2E KSR ST B HAT 2 NS
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Determination of paeoniflorin and its metabolite in plasma of rats by liquid
chromatography-tandem mass spectrometry
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Abstract: Objective A fast, sensitive and reliable method using UPLC-MS/MS system was established for simultaneous determination of
paeoniflorin and its metabolite albiflorin in rat plasma. Paeoniflorin aqueous solution was orally given to rats at doses of 20, 60, and 120 mg/kg,
respectively. The pharmacokinetic behaviors of paeoniflorin and albiflorin in rats were investigated. Methods Geniposide was used as internal
standard, the plasma samples were pretreated using methanol to separate precipitated proteins. Aqueous solution (containing 0.1% formic
acid)-acetonitrile was used as mobile phase, then Acquity UPLC BEH-Cis (50 mm 2.1 mm, 1.7 pum) column was used with gradient elution in
4.5 min. Electrospray ionization in negative ion mode and multi-reaction monitoring (MRM) was used to determine the content. Results The
linear range of paeoniflorin and albiflorin was 2.00—400 ng/mL, the lower limit of quantification was 2.00 ng/mL, and the intra- and inter-day
precisions (RSD) were less than 9.10%. The parameters of paeoniflorin after single oral administration of three doses were as follows: tmax Were
(1.56 +0.62), (1.13 #0.35), and (1.28 %1.92) h; Cmax Were (85.45 47.49), (390.75 +139.26), and (1 223.5 £420.15) pg/L. The parameters of
albiflorin after single oral administration of the dose of 120 mg/kg were as follows: tmax was (1.81 #0.53) h; Cmax was (19.81 £8.98) ug/L.
Conclusion The method is simple, accurate and specific, and it is suitable for studying the pharmacokinetics of paeoniflorin and
albiflorin in SD rats.
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A RIET B EA (Ranunculacea) fH4H
Aj Paeoniae Radix Alba. 7x7%j Paeoniae Radix
Rubra TR 14t} Paeonia suffruticosa Andr [
TR RO, IR ZG 24 SR HBS), A2
B BARMEE R . Prii/MRERE. P .
Pk, SEEREE. Sl Pumk. HrEnae
L2 AEWF RN B SRR, AJZ A R
ST RO AT N BT, AT25 T 52T 2 N R
T H AR Rk, A5 NBsEVE A= VI 23]
SFAFIE AR FT o AHIF T8 R FH B e RSO £ 38 - ER B
JRERA (UPLC-MS/MS), % SD KRR ig k.
i, IR (200 60, 120 mglkg) AjZEKIEG
[ s ARSI A B LR AT 24 B AT 2 R ) e 15K
6 45 SRGT 1) W AT 2458 B FLAR = 02T 24 I B E A
W 24530 FAFAIE AR R Im R FH 25 AT 2 3
1 XEEMR
11 42

Applied BioSystem Sciex Triple Quad 5 500 ¥
JRECH R4t (B9 dEreds . AERAE . #0188, ESI
R, Bk TR, EENMHAMRAAF;
Waters UPLC ##H. Acquity UPLC BEH-Cig thili i+
(50 mmXx2.1 mm, 1.7 pm), ZE[E Waters /A,
Legend Mach 1.6 R il 5.0 /L, 3% [ Thermo A #;
MX-S iRl &8s, 3£[E Scilogex A ; Mill-Q 11
AEAK A, £E Millipore 2~ H] .
1.2 ZmmAnids

X AT 25 (5250 $=98%, Seie = |,
AU N R E I E o # 99.09% , it 5
MUST-16051601). #& 7 # (Jiif /% 99.03%, it
5 MUST-16020401), 1 [F R} e BSR4 AT 78 Fr «
., ¥ N tatal, 3£ Fisher Scientific /A ;
HR, f8[E CNW 2 ] ; EDTA-Nax(fit-5 830C0610),
Solarbio A #]; 4§ /K H JE E KA F
1.3 ¥

HEME SD KR, 45 & 220~250 g, HFEA
ECAR I ZE ZE <R 2 e R B s s h o ik, VR
IES SCXK (%) 2012-0004. K FE S8 18] H H
POKBER . SEIGHTIE N EIRSR 7 d.
2 RE
21 ‘BIBFEH

e kA Acquity UPLC BEH-Cis (50 mm X 2.1
mm, 1.7 um); FishifR 0.1%FERKIEHR (A -
OHE (B); MBI E 0.3 mL/min; #EFEE 2 ul; ¥

BiBREE: 0~1.1min, 95% A; 1.1~2.2 min, 95%~
55% A; 2.2~2.4 min, 55% A; 2.4~2.5 min, 55%~
5% A; 2.5~3.5 min, 5% A; 3.5~3.6 min, 5%~95%
A; 3.6~45min, 95% A. iz4T 4.5 min.
22 [RiEH

BTN B YR (ESD; Wi HE (1S)
—-4500V; BAEIMHGEE 500 C; FHA (GSD)
AR B 379.23 kPa (55 psi), HHBIIIFVS (GS2)
AR & 379.23 kPa (55 psi), A 774 (CUR) 206.85
kPa (30 psi), f#ilif#< (CAD) 55.16 kPa (8 psi);
ST, 2NN (MRMD; HF
SE B BT W A B 16 A miz 479.2—449.3 (A2
Q1—Q3, DP: —13; CE: —12; EP: —9; CXP: —21);
m/z 479.1—-121.3 (AjZjNEEE Q1—~Q3, DP: —35;
CE: —29; EP: —9; CXP: —21); m/z387.1—225.4
(NHHE T Q1—Q3, DP: -58; CE: —13; EP:
—-9; CXP: —21).
2.3 MNRBmiEERARERRES S

53 ARG BEFREUAT 25 A5 245 P i 0 R S i
DL 50%F K (F 0.19% ) ¥R, 0 BOm =k
J5% 4 1.00 mg/mL [ 5% 9 o R B RREUA 254 S AT 2
WS it & 00E R, L 50%FEE/K (& 0.1%FR)
FEMRBC I MR EE N 10.0 pg/ml FRVR & 56 BRI
T o K AR BOE B NG 7 R, I 50% H K (&
0.1%F ) ¥Aff, Folpi =W AN 1.00 mg/mL
HETHif W, FE S FREUE T i & iia &, DA
50% HIEK (5 0.1% R ) 0 VR0 o 10 L ol Bk
F£ (1000 ng/mb WARER . R ERIBIIECILA -
2.4 MRHMARE

HEME SD KR 24 R, BENL N 3 2H, T4 250
| 12h, Alig 4 TI&. . mAE (20, 60
120 mg/kg) HIATZHI/KIEI, THARIMEZ)E
0.083. 0.25. 0.5. 1. 2. 4. 6. 9. 12. 24 h T}
HE 5k MBI 300 pL, BT &F EDTA-Na: bt
o, %4 °C. 8 000 r/min B0 UM, BT
=20 CHYRAF, il
25 [M¥#HGETTE

W MRS B T =R TR, WIRRG . W%
W BRI 2 A% 5 50 uL BT 1.5 mL EP 45+, JnA 10
ul FREIR N 1 pg/mL PN ARIEW, I 200 uL H
B (F0.1% M) UiESEH, g5 min, 75
&3957, T 4°C. 14000 r/min B0 10 min, B i
TR 150 pL #6885 28 50 uL R4 /K EP &,
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JiE 20s, 34T UPLC-MS/MS 43 #7 .

26 FHEFER

26.1 LJEME REWHESAIMIK 50 L, MEA
St FER AR 10 ul (55 2.00 ng/mL A5 25 A1~ 25
BeH, %M “2.5”7 TUNERAE, HEFE TR o iR
R, SE— A EIMIE 50 pL. PAEARRK
RERE RS, HREAER “257 I, R\
LA ot i P o OS2 AR B T A ot A 2 1 f
TR, AR, HAREREME, IR
EIEE LB RIZEAE T &R R R I ] .

2.6.2 FrdEfiZAIEE R ORI B KR
# 50 uL BT 1.5 mL EP &, 43 AHKIKIMA &5
JREMREE (12, 30, 60, 120, 300. 600, 1200, 2400
ng/mL) YR &G IE AR 10 pl, 145 i 2 Bk
J92. 5. 10, 20. 50. 100. 200. 400 ng/mL FihxitE
MHAES, %88 “257 TUREAE. DUZR &R
(R B BE NI AR (X, FRlll)S A RRIIE IR 2
FONGAEAR (YD, FIBUR /N =ik (Y=1X®) 34T
BIETHES,  SRAFIE AR R R A bRE R 2.
263 NEESHEME B IUOKR S A 2R
50 pL BT 1.5 mL EP &, Fi| A5 251 AIAT 24 9 e
HHRACEER A&, . & (2.00. 6.00. 32.00.
320.00 ng/mL) 4 NMFEIRERES, % “2.57 i
THEAE, ESNE 3d (n=6), BEfThRUEMZ, DL
YR HIFRE 28 TH & SRR B I 2GR BE, AR
2 TR R0 5 AV SRR 4 P AR E

2.6.4 RN RSB BRI 50 pL &
T 15 mL EP &, FECiIAT 25 AT 25 A EE K
R E (6.00 A1 320.00 ng/mL) 4% 2 AMFES
(n=3), /1200 uL HEE (& 0.1%H ) JlEsEHA,
WWE 5 min, HUEIEWBOERENE, SRAFAH SR
(SA). DIKRRESB MK, HREER L, #17
UPLC-MS/MS 43 #fr, FRIFAHRIETA (SB). #2248
X (GEFRN =SA/SB) 5 I 5 R

2.6.5 HRIEE R BRI 50 pL
BT 1.5 mLEP &, FiAT 245 AT 245 A R EIC
f1, % (6.00. 32.00. 320.00 ng/mL) JFiEHKE K
FEf (n=3), 11200 uL FEE (& 0.1%F IR Vi
HH, WHE 5 min, B EERIMA NIRRT T
1 1 000 ng/mL), injigiR & a7 UPLC-MS/MS
Sy 8T, RAT AR R0 T AR 5 H P R 0 g T AR B AE
(RC). kbW i &5 5723 K RRILZE AN 200 pL HH
B (5 0.1%M /) PIIEEH, JWHES min, G

BOMANARS P IR AT 25 FIAT 2 Y R
(17 7R B o B R AR TR, TR TR & S AT
UPLC-MS/MS 43 #r, 3R45AH R 1 AR -5 5 Y AR IR
HFRELE (RAD, R ZE=RC/RA.

26.6 FREME P T AT FIAT 2 N R
&+ " % (6.00. 32.00 A1 320 ng/mL) 3 4N &
WERIFES (n=3) fERZHEE (% 0.1%H )
DUVE R AR FR M IR AR S =R (20 C) FE 4 h (1)
Foett. MBEAERAD 3 WA IE-REIER MR 2
P, DLRAHEE (5 0.1% 8 JUiEE AT 5 1)
I3 RE S I CE 24 h FaE .

3 #R

31 FEEFERER

311 TEM: EARTLIGHTRAMEE AT, A
250 AT BEE I AR E I OR B I TR 40 A
244, 2.63. 2.32 min, I3 1 A YR P 2 5 AN
VIR N ARSI E A T80, RATE T B R I .
2 ML AR LK 1-A, 2 A LN & B i
FEam G LK 1-B, KR ig 25 TATA HKIBIR G
I 2R b 3 B LK 1-C

3.1.2 FrdefiZefiE = NIR AT LAY Al Ty
FEN Y=0.000 771 X+0.000 682 (r>=0.9954). Aj
2N R R LA B )9 7 FE N Y=0.000 875 X+
0.000 174 (r?=0.993 4). 25 R W RATHH KATHN
FigtF7E 2.00~400 ng/mL &1 R4F, E& FIR®A
2.00 ng/mL.,

3.1.3 RS SUERE Mm% 2.00. 6.00. 32.00.
320.00 ng/mL (1) 4 FAS ) 5 Sy FEAT 25 1 H A
B> )9 7.93%. 8.87%. 4.82%. 3.28% (n=6),
H (A ¥E 25 23 0N 7.90%. 8.96%. 6.72%. 5.28%
(n=6); VM N 96.9%~113%; 524N EET I H
WS 5378 5.93%. 8.08%-. 3.04%. 1.81% (n=
6), HIAKS 4> B~ 12.4%. 9.10%- 4.31%. 5.95%
(n=6), MM AN 93.65%~107%. Z5HEEH, &
T3 1 (RN 55 FEE AR P 157 & AR P RE i 0 T 3K
3.1.4 FEFEN 7 6.00. 320 ng/mL 2 N B E
N, ATEE B R AR5 A 76.3%..81.2%(n=3),
RSD 4r%9 3.53%. 2.53%. 524 PGty )3 5 &k
N4y 5N 92.8% 41 81.7% (n=3), RSD %4l A
4.41%. 2.49%. 4553 B T7 ] A Rk S Jik o
X AT 24 RIS 4 PN TR I 58 TR S

3.1.5 $REELE  7E 6.00. 32.00 F1 320.00 ng/mL
3 AMNREIREE T, ATLH BIMLRAE P52 RN
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Fig. 1 Typical MRM chromatograms of blank rat plasma (A), rat plasma with paeoniflorin, albiflorin and geniposide (B), and
plasma sample after ig administration of paeoniflorin to rats (C)

FARIN T45%. 68.4%F1 63.4% (n=3), AjZ§M
i EF 1R ISR P S 3R B R 26 43 3y 57.2%
68.2%71 65.1% (n=3).,
3.1.6 FEt: ZREMW, AL RATL N BT,
ti. /& (6.00. 32.00 1 320.00 ng/mL) 3 M EHK
JE AR AR B M3 RE =R (20 °C) JRE 4 h e
P, MR AT 3 IR R-FRR TR R E 1, Ak
S A ISR RE S SR 24 h WRIRaE T, 3 B
BR300 2 4155 T AR 5 0 B[] A7) RSD 47
15% AP, $7m SEBe S AT T ML St AR e 1 R AT
32 SD XRHA|NFMR

SD KR FLIK ig A7 & (20, 60, 120 mg/kg)
AT K 25 B 0] a3 oA 2485 B A5 24 Y g
T AR P 45 0L 24 3% P - ) 2 L P 2, AT 25 AN 24
WEEF MR A SR 1. FRER, fEHRIR
ig I HRFURAT 25 AR, A R B AT 2
HARW Y, "R FAAFIREM, REERN
FA AR
4 g

A SEBGHIIAE G T ML S AL ER T, R
K B (7 0.19% FR IR DLTE 2R (VR A0 3 I SR FE i
SR SRS O E, B RIEROERE T i,
fEPRGE. fem T iE, EIMEL. S IR 2
NI B AR AT % 5%, i I LA 2 i s AR B

X T RE A AT 25 IR 25 N BT 7T LAAS B8 4T 0
W, ARSI 0.1%FER, A DL & A4
B TR . BRBIATAF KA RT, 5
TORRE S ES R AT 2, IO AR AR IS
WM B — & EL B 0 AR R b, RINA 2
U T BT, [ B o A A 2 R e R 3 AT 5 . El
TR 5AT 2 B BN R o Ak, B AR
[RAEXS T, EATISER 2 A - miz 479 [M—
HI > 7E3EAT R 25 A LA, SRk 488 b 1) B Tt
FORB e L TV 0 S, A~ 2451 FNAT 24 P R 53 )
K miz 479.2—449.3 Fl m/z 479.1—121.3 1 A&
BT, R LiEHEE (DP). Mk & (CE)
SR ST T Ak, DAAS B BB TR .

25802525000 WL, KR ig ASFIFIE (20, 60,
120 mg/kg) A IKIEG , AL AT 2 R
(ZiI LR AR —F, 75K R AR N 35 2 IR UL
P I BRTMIRE A AT E RN 2 B X Rl 24
BNEAT AR AT B 5 H S AL 55 . 45 TIK
FIR ARG EAT TG, AR 2 A
FERI NS, FIRERGAFIRM, RE Ik
TRIMIPR o A 7T BEARAT 25 N B AE Sy (4 57
WIMIAEAE, ATZE AT 2N BT I ORI 4L
RN =, AT 2T AR RS, AR
A AT RETEAR PN B A AR =i RIEAE . AT 245
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40+
1000 = AGZEIKIEWE 20 mgkgt = B - AJZ KR 120 mgkg ™

a AT KR 60 mgkg™ % 301

T‘_EI AJHIH KR 120 mgkg™ o

o0 =

= w20

500 ¥

) £ 101

g

o - : ; ; X, 0 - ; = .
0 5 10 15 20 25 0 10 20 30
t/h t/h
B2 A%HE (A) MABAREEE (B) MMZARE-AFE#Z% (X £s,n=8)
Fig. 2 Mean plasma concentration-time curves of paeoniflorin (A) and albiflorin (B) (X £s, n=8)
xR1 HHENNHABEEAFESHE (X£s,n=98)
Table 1 Pharmacokinetic parameters of paeoniflorin and albiflorin ( X £s, n = 8)
A2t SElelLE
BH g e . et T
20 mg-kg 60 mg-kg 120 mg-kg 20 mgkg™ 60 mgkg 120 mg-kg

AUCo+ pg'L*h 340.021+158.83 1464.85+ 577.19 4 425.73+939.52 — — 78.98+ 25.70
AUCow pgL™h 40234427695 1827.19+1111.16 4649.30+£938.11 — — 201.324+143.97
MRT h 3.14+ 0.72 333+ 0.79 3.90+ 0.98 — — 502+ 1.80
t2 h 289+ 1.07 3.76+ 1.05 472+ 219 — — 3.98+ 1.04
Crmax pgL? 85.45+ 47.49  390.75+ 139.26  1223.50%+420.15 — — 19.81+ 898
tmax h 156+ 0.62 113+ 0.35 128+ 1.92 — — 181+ 053

“—=7 AR E

“—" means undetected
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(iNOS). PR ALH-2 (COX-2). 4/ 5-6 (IL-6)
LR F IR AN FH B e AT 25 H Y, PRk, AS

SH RN VAT e R T 2500 A%, ik

BRI IR H Ao
AT FUE I AT 2570 S AR 1075 25 N i
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