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Pharmacokinetic behaviors of two constituents in Fanhuncao Granules in
rat plasma

YU Qian'?,  WANG Xiao-bo'*,  YANG Yuan-yuan', ZHANG Rui-ya'’
(1. No. 210 Hospital of PLA, Dalian 116015, China; 2. School of Pharmacy, Dalian Medical University, Dalian 116044 , China)

ABSTRACT: AIM To develop an LC-MS method for determining the contents of p-hydroxylbenzoic acid and p-
hydroxyphenylacetic acid in Fanhuncao Granules in rat plasma and to study their pharmacokinetic behaviors.
METHODS The analysis was performed on a C;g column (4.6 mm x 150 mm, 5 wm) , mobile phase was 0. 1%
acetic acid-acetonitrile, flow rate was 0. 6 mL/min, and injection volume was 10 pL. The drug concentrations in
rat plasma at different time points were detected after intragastric administration, and thus the pharmacokinetic pa-
rameters of two constituents were calculated. RESULTS  The linear ranges of p-hydroxylbenzoic acid and p-
hydroxyphenylacetic acid were 0.4 —2 000 ng/mL and 5 —2 000 ng/mL, the average recoveries were 98. 36% and
96. 67% with the RSDs of less than 4. 91% , and the matrix effects were 89. 82% and 95. 94% with the RSDs of
less than 7. 78% , respectively. And no cross interference existed among the matrices with the RSDs of less than
15% . Their pharmacokinetic parameters were t,,, of (9. 769 £2.766) h and(4.983 +£1.003) h, T of(1.083 =
0.204) h and (0.583 £0.204) h; C,, of (122.9 +46.225) ng/mL and (1 273.5 +316.491) ng/mlL,
AUC,_, of (853.95+242.035) pg/(L - h) and (3 066. 109 +£524.633) wg/(L - h), CL/F of (1 223.792 =
389.327) L/(h - kg) and (333.049 +53.07) L/(h - kg), and MRT,_, of (12.602 £3.475) h and (5.225 +
0.688) h, respectively. CONCLUSION This rapid, accurate and reliable method is appropriate for the phar-
macokinetic study of Fanhuncao Granules.
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IR N2 T B G (Senecio cannabifolius
Less) , NARHT HOUIm ZAEA RARMY), HAK
BRI . BURTE . B B . POt TR
P PUAVERIRG . BB BE S AR, 1
L R 28 o 2 B DU T R E B
JiO, R A R AR bR RS
ORI LR s 5k TRk i ) A 505 380, TR
SPGB PR R B R S R NA
PEVE I GE SR SEAE R . HFT, AR s s RULZR
TR . SRIFIR . WIMERR R4 22 Bk H 55 A B IS 41
B2 R L G T S R R R S
ROTRIIHIE . ARSI L3k W A P4 B 43 WIS
4, FIH] LC-MS 4[] i) 7 HAE A B i 5 b 9 5
A, JFESE T ETEAR NS ATk, T b
HAAR A e R PRAT 2530 1 22 SR Rl 2 il
1 #MR57E%E
L1 Xz aRs ek (RN AR BCAS ——
O BEBEil Gy ) o MREAHRR . X RER O
YRR (TEPRZG R KRR Wi e 4 i, &
AR =98% ) ; WMMERR bR ES (4iE45 DO610AS,
KCEYEARGRAF, SHEH >98% ), LJF.
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1.2 AL  AB Trple Quad™4500 3% (2 H
AB SCIEX /A ] ) 5 8 PR E W AH (3% (H A it
N ) 3 BSA 224S #1 K. Arium 611VF #8467k
Bl (7[5 Satoruis A H]) ; KH-100DB %4288 F 5
veay (RILREIES (R AR ) 5 Vortex-Genie
2 WmiETE 7 #% (35 [E Scientific Industries ) ; TGL-
16M G EHE LIl ( LI L SRR ) B
WA (20, 200, 1000 pl, 7% Eppendorf A#])
1.3 #4 SD HEMEKRE 6 H, IKT#E 250 ~
300 g, SPF %%, Zh¥) & HiE"S SCXK (i) 2015-
0001, Wy HILTRAAEYHARGIR AR, SLEHTE
NIRRT

1.4 &350

.41 WAHEAM CyigtE (4.6 mm x 150 mm,
5 um); WENH0.1% LMR-ZHE (3 :1); REUR
i 0.6 mL/min; #fFEE 10 ul,

1.4.2 JRis4fF &7 ESI; BiZ5r & 4 500 V
(-); BSIRRE 30 L/min; 4 Bh 25 AKFR 7 &
5 L/min; BHERE -37V (-); BHERE
300 °C; HE w2 NI (MRM) #25,
TP B A e 7 A e P R T, A

FEAAE R B A2z ai (1 25 4 A b 220 A R BrILEL,
*1 KNBTF
Tab.1 Detection ions
2%y BB m/z FET m/z FHEHRE/V HAHE/V fEFE AR/ V filf 45 2= 59 HH F e/ V

XS H R 137. 1 93.1 -17 -2.5 -21 -9

POFZE S N 7y 151. 1 107. 1 -30 -7 -9.1 -8.1

AR 179. 8 135.9 -84 -13 -20.4 -4
1.5 RikBusl 0.2 mg/kg,
L5 1 ARMESIAR REERBOTRIER TR, X 1.6 ©eRXHeid®@yx UMK 50 uL, &F+

FRHROR MR IE =, WO B R, B K
0.2 mg/mLbRUES AW . Al IS DA A B, AR
PR L OB YR, 158 — RV R B
WP 1Y TR

15,2 AR A 25 BRI M R A o 5 O o
IMA KGR, 153801 we/mL TAER .

1.5.3 iRaR R 5 25T Bl BUR 31 Uk AR
mhil i, TORRR A, MR ARIGE R, BT
50 mLEGLAE T, in A A FEER K EC A9 0. 1% R H
R AR, WA KRR B IREW, YT

FEOEHR ., WRER O EAH w55 0.8,
1482

HFEPE T, A1 wg/mL AFRIEW 20 wL LI &
150 pL, W ER A 1 min, F 4 C F
14 000 t/min & .0> 10 min, W B W5 W, 5K%
L: TGRS, HERE 10 L 2 247 .

1.7 ARk E BSD HEHEKKEO6
MIZSE 12 h, AWK, e, SIS 1 g/ke
R ORI B W, T 42/ 0, 0.083 3,
0.0167, 0.25. 0.5, 1, 1.5, 2, 4 (EME) .
6.8, 12, 24 48 h IRAEHUIMZY 0.2 mL, & T
ZhWmELER, T4 CTF 6000 r/min &[>
10 min, WH WS, & TFH—TFE0Edh, i

=

/Ny A

95 2k



2016 4£7 A
#3847

TR %

Chinese Traditional Patent Medicine

July 2016
Vol. 38 No. 7

FET —80 CUkFarh, WA,
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2.1 HEMRE ARSI AR, 42T
ARSI R B KBRS F M . 25 i 2 Ao A kR o
Wb SRR PRI AL S, S LI 1, ]
W, WIS B e R R, S RE RIS Y
PR B IR BAR S Y SR 0 BS 25 FARE SR FEAH
N BT

mAU 1 mAU

3.5x10° 2.7x104
JW

02 4 6 810 02 4 6 810
/min t/min
mAU mAU

2.6x107 |2 1780 l

02 4 6 8 10 02 4 6 810
f/min t/min

A% A MR S B.Z [ L3
mAU 1
3.6x10
0 2 4 6 8 10
mAU f/min
3.4x104 2

02 4 6 810
t/min

C. % J530 mintfi 3¢
1. XPRERZMR 2. MREEPR

1. p-hydroxyphenylacetic acid 2. p-hydroxylbenzoic acid
E1 LC-MS faigE
Fig.1 LC-MS chromatograms

2.2 ARk REEIO. 2 mg/mL ARiES I A
W, BoAR 1.25, 2.5, 5, 12.5, 25, 50, 125,
250, 500, 1000, 2000, 2500 ng/mL JR&HrUER
W, 3 HIC10 WL, TAAT 50 WL i 5 i — Yk
EP &, i “1.67 W Irik#AE, B2 RR
YRR, 52 F MR — IR E . PLRE
DN S i e JBE 15 PN A o e v B2 LU (B O R A AR ()
Tep i Ay e T AR5 AR e T R B EE AR AR B ()
I — ek R AR (IR REC LX),
GPRIFR 2, AIUHXERHOR PR | XPREEIR O
BIAE 0.4 ~2 000, 5~2 000 ng/mL 38 Bl 2R PE X £
R,
®2 MPEAAE. BXREREETE

Tab.2 Regression equations, correlation coefficients and

linear ranges

% I =1 5 R R i
(ng-mL™")

YRHEHTR v =0.098 2x +0.859 0.9972 0.4 ~2 000
WHRIHEZ R y=0.0123x+1.29 0.995 0 5~2000

2.3 WEEL5EMHERE S A S0 pL,
AN ATR A PR UE S AR 10 pl, Beil 12, 192,
1 540 ng/mL JR¥E#E 5L, BT RWKRE AT 5 0,
VLl g, e 3 d, iFH N, H DK% &
MR B, 45 R, IR 4> H N A H Bl RSD 7
0.38% ~4.76% = [a], WEHEHRT 97.59% , ¥
FFEHEIRE ST T T IR SR

2.4 wkE, ARABRAIIFHAE WEH
MEARES 50 WL, A 12, 192 1 540 ng/mL JGi#5
Kb 10 pL, BB E AT 5, Rk,
RS T, PTINE I AIC A A

B LR AE S 50 pL, [FE#RE, A
WREETAT 5 iy, B0 JE 3RS LIS, A S AR B
TR R BT 10 WL, SRS AT, T 0d T AR
it A B,

PO shAH 50 pl, fA 12, 192, 1 540 ng/mL
ke 10 pl, BAFTEWE AT S 1y, IMAN
FRiRS), RS AT, BRI ALC S C,

A XU 3 = A/B x 100% , 5T
B =A/C x100%

(] 25 ) 2 A [F) o VA B 1) SR8 50 S5 VR s I
RN, SCCHFEINE , B Lo R AR AL
XA, SRR 3, mERWA, ZTREEEY
e R HTI 2R (RSD <4.91% ), I3k
B R NIEEY T4 (RSD <7.78% ), T H M #h
WAL LT (RSD <15% )

®3 EKE, ERYEERZXTF (%, ¥+s5)

Tab.3 Recoveries, matrix effects and cross interferences

(% , xx5)
2%y R F RN B
X 32 R B iR 98. 36 89. 82 101.73
X FREIR LR 96. 67 95.94 88. 61

2.5 FEMIXE S EMEEES, AL, .
R B RE i, B BER AT S 1,
[y Ak B, )R AS () J5 6 R B ) I 3 o 4 A
T80 CH'E 10 d J5ill iz, KWL HRER
SEME; T25 CHCE 2 h J5lE, %28 0 m
BRREM,; TEHFERT 4 CE 24 h, HEIGEE
fEfaEME. 45251, 3 4T RSD 1 <15% , K
TR E T BT
2.6 HRSHAFHR W LT TR IMAKEES,
[FVEALEE, SHRiEhd —FEREDE , THAXT
AR, WREIR ORI 2GR, I 1 24
FE-mh a2k, 25 A UL 2, P DAS 2.0 # {4k
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BARIERK LB
B2 Mm#ARE-REMHLE (n=6, xxs)

Fig.2 Plasma concentration-time curves (n =6, x £s)

x4 HRIAESE (n=6, xxs5)
Tab.4 Pharmacokinetic parameters (2 =6, x +s)

S8 X} F2 FEFE IR R IEFE 2,18
ty,,/h 9.769 +2. 766 4.983 £ 1. 003
Tu/h 1. 083 +0. 204 0. 583 +0.204

C,../(ng-mL™") 122.9 +46.225 1273.5 £316.491

AUCy_ /[ pg:(L-h) 7']  853.95 £242.035 3 066. 109 +524. 633

(CL/F)/[L+(h-kg) 7']  0.981 £0.312 0.067 £0.012
MRT,_,/h 12. 602 £3. 475 5.225 +0. 688
3 i

AL VRCR ] LC-MS 2= [R] B ) 42 3R 2 25
R PO R LR R DG FR R 2 R AE R Ui S )
AR, KRMZTRWERTRE, REUER, K
B, HEaHED, TRV T ESR . 5
Ab, 2B 12 AT BT 1 R SRR I 2k
JE-IrRI e, iR by S A AN S 24 B 24
TR E— 20 0 FH TR 8 ORI R BT

WA LRy, R T HER-K, 0.1% Z -
TKHN0.2% LFR-7K, KIKAH LR 75% (0. 1%
LWR) W, WP RAF, & B e AR,
BFRIRR4E 6 % 8 min, Rl RBE S, #5710
ok, MiH, FUSAEEAEER R . X
FOR R AR a7 b 4300 R 137.1—93.1
151.1— 107. 1, 179.8— 135.9 i}, 4% 55 F X400
NAERS T, M EAR S, SOV R WIS B %)
FHF 7 0 o

CIESWEAL, HUERARCEE S, AR
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LYK 3 G I ERVIEE R, BORAGaE Y
MIERES, BRAERIEE, 5 2REAS AL BRI 1a], Jsib
WA R UR, P T HERTE . MRS, SRS
A LIRS — 2, B8 FAR SO I RO, I
DRV, FERE IR, AT R
BRI 25K
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