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Pharmacokinetic study of Zixin Biqiu Granules in rats
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Abstract: Objective To investigate the pharmacokinetic characteristics of the main blood components of Zixin Biqiu Granules,
namely magnoflorine, hydrated oxypeucedanin, magnolin, and schisandrin, in rats. Methods UPLC-MS/MS technology was used to
determine the blood concentrations of the four components at different time points after single oral administration of 2.52, 5.04, and
10.08 g-kg™! and multiple oral administration of 5.04 g-kg™! of the granules to SD rats. The pharmacokinetic parameters were calculated
using DAS3.2.8 software, and their pharmacokinetic behaviors were analyzed. Results The established UPLC-MS/MS analytical
method could simultaneously determine the four indicator components in plasma. The specificity, accuracy, precision, extraction
recovery, matrix effect, and stability results of the method all met the requirements for quantitative analysis of biological samples. After
single administration to rats, the area under the plasma concentration-time curve (AUCo-;) of hydrated oxypeucedanin, magnolin, and
schisandrin showed a good linear relationship with the dose (R?> > 0.9). Compared with single administration, the pharmacokinetic
behaviors of the four components after multiple administrations were basically the same, and there were no significant differences in
AUCo~; and half-life (#12). Conclusion After single oral administration of Zixing Biqiu Granules to rats, hydrated oxypeucedanin,
magnolin, and schisandrin showed linear pharmacokinetic characteristics in vivo, while magnoflorine exhibited nonlinear
pharmacokinetic processes. There was no accumulation of the components in vivo after multiple administrations.
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Table 1 Mass parameters of four components and iternal standard

% BEESF miz TEF mlz EIRHE/NV fikHE RE E/V
AR ZELETH 3423 265.1 72.5 29.5
IKE AR 305.2 203.1 161.9 29.1
ARZEJEER 417.4 151.2 74.9 414
kT H 4333 415.3 735 16.2
REIEF (NP 237.0 193.6 150.0 27.0

2.3 xR KRAIRRIBRESE
2.3.1 MR A o A BOR =488 K
BAMATIHR . REMRER . HR TR R iR,
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500 500+ 500 pg-mL~" {5 FE S A% &, —20 CIR
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232 RGN SEB G AR EBUK 221
Bl KA EFEARTIAZR . ARZIEER . FOR T OO R
A OE R, AR RE TR A5 % R VA (5% R o3
JREIRE : A2EAET 4 200.0- 2 100.0- 1 050.0+ 525.0+
262.5. 131.3. 65.6. 32.8ng'mL™!, /KEEAHIHIZER
12000.0~ 6000.0~ 3 000.0. 1500.0. 750.0. 375.0+
187.5. 93.8ng'mL™', A=%JEZ 8000.0. 4 000.0+
2000.0~ 1000.0~ 500.0+ 250.0~ 125.0. 62.5ng-mL"!,
FLETEEF 6500.04 3250.04 1625.04 812.5. 406.3-
203.1. 101.6. 50.8 ng'mL™") .
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Fig.1 MRM chromatograms of four components and internal standard in rat plasma
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Table 2 Linear ranges and quantification limits of four components in plasma of rats

waEY =] U577 F r 2R B/ (ng-mL ™) E R /(ng-mL™)
AR 2EAET Y=0.011 8 X+0.003 24 0.998 8 3.28~420.00 3.28
KEEMATHER Y=0.013 X+0.0113 0.997 0 9.38~1200.00 9.38
KEMRER Y=0.000 537 X+0.000 502 0.997 5 6.25~800.00 6.25
TR T Y=0.017 2X+0.020 9 0.996 9 5.08~650.00 5.08
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Table 3 Precision and accuracy of four components in plasma of rats
o H PR % (n=6) H (8] K5 % B (n=18)
. REWRE — R
D% B S o A " SR o R/ -
(ng-mL™") RSD/% WA E /% RSD/%  HEWIE/%
(ng-mL™") (ng-mL™")

PNV 3.28 3.05+0.14 4.6 93.1 3.05+£0.21 6.9 93.1
6.56 6.184+0.47 7.6 94.4 6.26+0.47 7.5 95.5
52.50 51.91+1.84 3.5 98.9 52.09+1.90 3.6 99.2
315.00 318.66+15.01 4.7 101.2 313.04+13.30 42 99.4
KEENRTHE 9.38 9.24+0.25 2.7 98.5 9.26+0.63 6.8 98.8
18.75 17.7340.50 2.8 94.5 18.96+1.16 6.1 101.1
150.00 147.24+5.08 3.5 98.2 154.43+12.17 7.9 103.0
900.00 815.00432.09 3.9 90.6 837.44+44.64 5.3 93.0
KEMRER 6.25 6.72+0.50 7.4 107.5 6.631+0.48 72 106.2
12.50 12.07+0.96 8.0 96.5 12.61%£1.10 8.7 100.9
100.00 92.04+4.48 49 92.0 97.70+9.50 9.7 97.7
600.00 617.13+28.32 4.6 102.9 632.00%29.73 4.7 105.3
FRT R 5.08 4.801+0.10 2.1 94.5 4.824+0.25 52 94.5
10.16 9.6540.39 4.0 95.0 10.3540.72 7.0 101.9
81.25 78.83+5.04 6.4 97.0 83.83+7.25 8.6 103.2
487.50 455.72+31.54 6.9 93.5 461.24+21.41 4.6 94.6

I, BEEW, % “2.17 “227 iR &MEiERE
AT, ME & AR, ey Ay BV (I
90 uL, % “2.5”7 Wi N ik E, B EER S
BUIMAAR B R TR A B VA TR
WS, “FATHIE 6 4, 3% “2.17 “2.27 T
TRAFRERE AT, WE & R I THAR, KN Bs
BX 90 uL itk AR AR . Sl B E R A
X HE AR 10 L, I 400 uL % 20 ng'mL™!
WS I, IWieiRET, % “2.17 “2.27
TR S A ERE A b, DDE & Besr AR, i8N
C. HHEARE R (A/B) FIFEFR AN (A/C)
4 ARGy B B (] AT 2 R 2 Jot R 1 5 5 4
W% 4, BT RS BB I W AR A BLAR
S, I B 0 R R 23 A B S R L o
T4

2,65 faoEtE BUKR =AM 90 uL, 73 HMA
AN [t SR B VR A 0 R AR, IR, S E
WL & MIRAEAS, & “2.57 TURN kAL EE,
F& “2.17 “2.27 WURESFE T, BEAFE
4T CEIRJIE 1h, —80 C 3 IRIKREMEHR .
—80 CAF/H 40d. 4 CHBhFHFAFTIHE 24 1)
FEM IR E M, S5 RIE 5 Fion, AL SRR 5
e FIR %A N RE M R AT

4 RENEWERMERMMER (X s, n=6)

Table 4 Results of recovery and matrix effect

(x x5, n=6)

woy I e

(ng'mL™)
AR ZELEHH 6.56 91.8+33 105.5+84
52.50 93.1+42 943488
315.00 96.7+5.8 925442
TKEEIHT 18.75 102.0+8.9 89.5+7.7
[ES 150.00 97.9+4.7 98.5+7.2
900.00 96.6+3.7 101.9+74
KEGER 12.50 95.9+7.5 983469
100.00 96.1+3.7 100.7+83
600.00 953462 96.5+2.1
AR 10.16 945+79 85.6+33
81.25 97.5+44 89.5+5.4
487.50 97.7+6.6 93.9410.7

2.7 BEEHR

1 “2.47 TR iEes 2. MR, MIERTT
SRR IMSERE S, TRTE, 4% <2.57 T N ik,
%217 2.2 7T N A A I TS 5E R FH GraphPad
Prism 9.0 £l ifiL 3¢ 7 25994 B - 1l gl 2%, SR A
DAS3.2.8 BB SR H 2450 %S5, L
FERPLX 5 Fon. 18 Excel XK R ELIR LA 2657
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Table 5 Stability of four components in plasma of rats (X *s, n==6)
) & 1h 4 ‘C/fE 24h —80 ‘C¥ah3 ik —80 ‘C/iE 40d
By (gL ) SOTTEA  dE SUREIREY  dE SSBREDREY  dE SOUBREIREY i
(gml) 8%  (gmlh)  J%  @emll)  JE%  (gmlh)  JE%
AL 6.56 73414045 1119 7491034 1144 7324061 1115 6.60+045 1006
315.00 30055+2576 954 313.33+11.66 995  305.07+2544 968 292.74+731 99
IRESAREAT 1875 20594087 1098 2036184 1086 20371286 1086 17534045 935
[EEN 900.00 8199242603 911 8587512144 954 862.58£42.2 958 810003477 900
= 12.50 12984+0.60 1038 12.861+0.92 102.8 13.9441.02 1115 11.13£0.95 89.0
600.00 599.92+21.44 1000 61425+1761 1024  638.15+33.17 1064 605332579 1009
FiE 10.16 1028+0.56 1012 9.861+0.56 970 1049+147 1033 1076040 1059
487.50 4369811239 896 45744+ 1641 938  471.76x18.82 96.8 43053£2037 883

5N ML TN (AUC)-) « IKIEHRE (Cna)
BETERAMEEA 4. i8] SPSS 25.0 #HT4tiH24%)
M, BUIRGBH 52 IRGHICECRA ¢ 185, P<<0.05
FToRBEAG R SO K 2, 24
BIESHNER 6. H R MZHKRELE 0.4~3.2 h ¥k
FIEAE, &S5 BRI I, K FIE AT
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Tt FRPE R SR A N A AE A 22 3, HEMER BRAAR N 1)
MZFREEAG, K EEE FROLT, FtAT
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£ 30
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t/h
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IKERACRTIAR  RZEMER . TRl AR RN 2
AL 1AL, AR EAEIR AR LB oA A
500
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[ . —1
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&n
g
20
P
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Fig. 2

Blood concentration-time curves of four components after single administration in rats (X *s, n=10)/(X *s,n=5)
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Table 6 Pharmacokinetic parameters of four components of single administration

. il o Cnd AUCo-/ AUCo -/ i CcL/ MLk  MRTA
(gke™h) (ngmL™) (hpgl™ (hpgL™ (L-h" kg™

AEAETR, 25 04104 121493 62+36 102+85 18423 2778%1973 17994905  07+05

504 04204 2974248 3394245 3904244 16508 15501828 246+1573 15406

1008 04402 219496 2924136 31124 11203 251E1159  3369+847 12404

IKEFL 25 05202 18684953 4979+2092 525542416 20407 14307 36+11 24407

AHE 504 07205 2773978 1272947855 1482848813 48430  13%10 64+29 40+14

1008 15419 3449+1454 25605417594 2593317656 39423 14409 80481 54+17

i ES 25 16%13  796+333 5276+3199 553043136 3615 15%10 68+44 45+17

504 12407 12154487 1 041245833 1 1500+6404 58+25 15+12 115+97 66124
1008 32423 13324300 1463.1+10005  15724+10974 52426 24+16 140£106 67121
R 252 04£01  417%171 4754215 5114251 05401 1931109 131454 09402
QD) 504 05401 5717%75 13064275 139.14-302 12403 118432 191441 15402
1008 08+07  719+477 305.142570 326542539 29+13 1624139 5924464 32412
£7 AUChir Con SATHHIBHEER
Table 7 Results of linear relationship between AUCo~t, Cmax and dosages

o — AUCo-+ : Crnax
KRR R? PR R R?
KEANRTEHER Y=1170.6 X—145.9 0.997 7 Y=85.911 X+153 0.927 0
KEMER Y=524.55 X+316.65 0.940 4 Y=28.483 X+73.75 0.766 2
Tk R Y=109.82 X—39.751 0.999 9 Y=12.303 X+34.602 0.950 3
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Fig. 3 Plasma concentration-time curve of single administration and multiple administration (X *s, n=10)/(X *s,n=75)
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Table 8 Comparison of pharmacokinetic parameters between single administration and multiple administration

P s K ZETEH KA EAATIHER
R E2/N Bk Z K

fmax h 0.4+0.4 1.440.7 0.74+0.5 15+23
Crnax ng-mL! 29.7424.8 23.2410.6 27734978 300.3+53.1
AUCo- h-pg-L! 33.9+245 61.8+52.5 1272947855 1965.0+1351.5
AUCo- h-pg-L! 39.0+24.4 71.6+53.2 1482.8+881.3 2004.741368.0
tn h 1.6+0.8 25+1.5 48+3.0 3.0+1.9
CL L-h—1kg™! 155.0£182.8 62.5+£32.5 13£1.0 0.9+0.5

\% L-kg™! 244.6+157.3 197.9+£122.6 6.4+2.9 3.8+4.6
MRT h 1.5+0.6 24407 40+1.4 5.0%+1.9

¥ sy — K2R : - FRFREER G \
IR Z IR FIR E2/N

fmax h 12407 1.9+18 0.54+0.1 1.0+0.9
Cnax ng-mL! 121.5+48.7 136.5+33.7 577+75 62.7£27.5
AUCo- h-pg L 1041245833 1154948173 130.6+£27.5 176.0+46.5
AUCo h-pg-L! 1150.0+640.4 1250.4+842.3 139.1£30.2 185.8+44.7
tn h 58425 42429 12+03 1.6+0.4
CL L-hlkg! 1.5+1.2 15+1.0 11.8432 8.842.1

\% L-kg! 11.54+9.7 6.7+3.4 192441 20.0%6.5
MRT h 6.6+2.4 53425 1.5+0.2 22405
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1B 255, & TE 48 h W E E & FIRLLT,
Refg I R, R 4 M 2 IRGH G EAR N TG
ERPG.
3 Wie
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