F8 B 2024F 128 $55% B248  Chinese Traditional and Herbal Drugs 2024 December Vol. 55 No. 24 - 8403 »

TO33557 43 B B R 25 B 5t

woFL O E R, RAMD, FRERARL KO B2, RaA G E o4l FOR, FRA L X,
E10k7

1. WL ERZGRFEZ %0, Wil i 311402

2. WM PR GERE, Wil i\ 325000

3. WHLHERZRZ B FE, Wil HiN 310053

# E: B #I& W% 905 (Sini Decoction dispersible tablets, SDDT), FFHBI AT N. Fik RAMKEREZ
JER KT SDDT 4. CUBMEN ROV Fads, SRAIERZ BRI HIFIL T . 12 A2 (it fe SOREHALE TN R
47 %f 10 #it SDDT 5 10 #PUi¥ %% 7 (Sini Decoction Decoction, SDD) #EATHILEE F-AT . BL UPLC-MS/MS ¥ 5 K B 1.
Frh o MU HTabR Ly CRFBEIR S SR R PR 2 S SR RIS SR . TR Skt B Skml. 23kml. 6-%
By, HEFE. HERED, Ll SDD ASL, #% SDDT MZ53h5#45iE. 53R SDDT Hiti iy FIU %R &M LK 2
e i (PVPP)., KRNI A4E R (L-HPC). H BB SR EEN M E A 50.0 1 5.0 5.0 138,51 1.5, #3217 10 #t
SDD #1110 it SDDT ] UPLC ¥4l , S48 e S0 1 5 0t HE 6 S0 Bl i AR AULBE 35 7E 0.9 LA L, 3RHH 2 Rl B4R Ia) 54
Feabm o (0 22 F 38 30N o BRINEESE T AT [ M2 R 9 PR FR S B UPLC-MS/MS b 51k, 7 ikEm . L@ s,
RGPS 484 RRM, 5 SDD A, SDDT = ZHabr a s 7Kk F Bk IR 5 Sk JR BN 6-Z2 M3 IR IERT 7] (Tma) $2AT (P<
0.05), FRHMER DL, 6-ZM . HEHETMZ- 4 R (AUCo- fl AUCo-«) B3R (P<0.05. 0.001), ZKHE
VR S SR BB A P 3 2 SR R IR S (Coman) B3RS (P<<0.01). £58  EINHI& T SDDT, HAMT TERE, B
AR AL BN AHEC TR, B R T 7 R AE AR B AR RO FE S R B

X Wii%: o8 Bl 2 RGBS 2535 UPLC-MS/MS; 2K HBER S SKk R0H; 2K H BT 2 3k SR s
B KR RSkl skl Z3kbh; 6-2W; HEE; HERE

FESHES: R283.6 NHRFRERE: A NEHS: 0253 - 2670(2024)24 - 8403 - 13

DOI: 10.7501/j.issn.0253-2670.2024.24.009

Preparation and in vivo pharmacokinetics of Sini Decoction dispersible tablets
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Abstract: Objective To prepare Sini Decoction dispersible tablets (JUi¥7% 48, SDDT) and elucidate their pharmacokinetic
properties. Methods SDDT were prepared using a powder direct compression method. An orthogonal design experiment was
conducted to optimize the formulation, focusing on disintegration time as the evaluation criterion. The similarity between 10 batches
of SDDT and 10 batches of SDD was assessed using the “Similarity Evaluation Software of Chromatographic Fingerprint of
Traditional Chinese Medicine”. The pharmacokinetic characteristics of SDDT were investigated by determining the nine indicators in
rat plasma using UPLC-MS/MS, including benzoylhypaconine, benzoylmesaconine, benzoylaconine, hypaconitine, mesaconitine,

aconitine, 6-gingerol, liquiritin, ammonium glycyrrhizinate, with SDD as the reference. Results The optimal formulation for the
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SDDT was found to have a mass ratio of Sini Decoction extract, PVPP, L-HPC, mannitol, and magnesium stearate of
50.0:5.0:5.0:38.5:1.5. The UPLC fingerprints of 10 batches of SDD and 10 batches of SDDT were established. The similarity of the
fingerprints of each sample to the reference fingerprint was above 0.9, indicating that there were minimal differences in the target
components between two dosage forms and within dosage form groups. A highly accurate, specific, and sensitive UPLC-MS/MS
method was successfully developed for simultaneous determination of nine active ingredients in plasma. Pharmacokinetic analysis
revealed that, compared to SDD, the time to peak blood concentration (7max) for benzoylhypaconine and 6-gingerol of SDDT was
significantly reduced (P < 0.05). Additionally, the AUCo-: and AUCo-» for benzoylhypaconine, 6-gingerol and liquiritin was
significantly increased (P < 0.05, 0.001), and the Cmax for benzoylhypaconine and benzoylmesaconine was also significantly higher in
the dispersible tablets (P < 0.01). Conclusion SDDT were successfully prepared with a stable process and minimal fluctuation in
indicator components. Compared to the decoction, the dispersible tablets exhibited improved in vivo absorption rates and extent for the
active components.
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x1 EXREMNE SDDT LHEITS5ER
Table 1 Optimization of SDDT prescription design and

=3 HUHIEZHIEER (Xts,n=3)
Table 3 Verification results of optimized process (X £ s,

results by orthogonal experiment n=3)
Ao A B C  DQORE) MR/ w5 RS J1 FR B B /s /N
1 1:1(1) 10(1) 0.5(1) 6] 129.89 1 TFEER 121.58+£1.50  41.90%0.46
2 1:1(1) 202) 1.0(2) ) 125.65 2 TFEER 120.34+1.76  40.00£0.53
3 1:1(1) 303) 15Q@3) (3) 119.25 TFEER 123294250  41.00£0.91
4 2:1@2) 10(1) 1.0 (3 124.85
52112 20Q) 153) (1) 117.54 FE/) RSD ¥J/N T 3%, RIZETTFEE . nis.
6 2:1@2) 303) 05(1) (2 111.39 2.1.4 N EB
703113 10(1) 153) (2 125.62 (1) EigFfF: (AigHEy Ultimate UPLC XB-
§ 310 20 05(H O 115.75 Cis (100mmXx2.1mm, 1.8pum) ; HlEE 235
o 313 300 1@ M 110.39 nm; AFE 0.2 mL/min; FEiR 30 C; #EFEE 2
£ AT 2030 350 5T ALs A2 .20 mmolL. MEH AT
K 35176 34103 36241 350.85 0.1%WEH2 ), BHIEFEM: 0~11 min, 20%~25%Z.J:
R 2303 3933 538 484 11~15min, 25%~28%Z.ffi; 15~20min, 28%~
50 pENIFLER 39% M 20~29 min, 39%~50%Z M-

Table 2 Analysis results of variance (2) HHEE: S CHEZI) 2020 G
EnE GEvom mnm  rE awm VL SRARENEISHL . LU0 molL SR
A 108.431 3 y 2751 peoos W JVEHIEL FIEDY 75 min, By (37£1D) C,
B 258.492 6 2 65.6395 P<0.05 SAITE 5. 104 150 20, 30, 45. 60 min K HUFE 5
C 5.1283 2 1.3022 mL, [FJB#h 7S R SR AR B A BT . B b VR
D (%) 3.938 1 2 0.45 um JEAEERL, % “2.1.4 (17 TR MG RE &1

F0'05(2, 2): 19.00 F()‘(]l(z, 2):9900a

FOT O B0 A e PR S s (P<<0.05),
R 1 80 5E 75Oy AL T H s AiBICs, BRI
REW. PVPP. L-HPC. H 551 51 g e 5 1) i =
Eefl 4 50.0 5.0 : 5.0 : 38.5 1 1.5,

2.1.3 SDDT fiftab 7 SRR 4% 1E 28 iR Ee AL
s T 3HEAT 3 RIS UEREG, AT s SO 1
JIA AT PR 500 B A SR bRt 3 HEAr BOR BEAT VEARY
S5 WK 3. SDDT [ fife iy FRI7E 3 min 4, fHEE
TE 40N 47, S B S R A BEoR o A i B R0 Al

ME HE . R B 2L H R 6-Z 1)
T, FNENE “2.1.37 R P 3 O I,
THEERE S BB, SR 0E 4. AT, A
[FE#EK SDDT H 4 Bl 75 15 min P H
BITE 80% LA b, ARSI 1)V FE TG B R 22 57
2.2 SDD 5 SDDT A9l

221 SDD #% “1.27 Wi T4 MHIRAE, 73 nlFk
B HH31.25 g AT 15g. 22 23.49¢, MK
600 mL, K KR B IEO0KATE 1.5h, Bk
e BEORAE S 240 mL, ERGE, I

F 4 R[EHER SDDT HAH ENELER
Table 4 Dissolution determination results of different batches of SDDT

— HEFRPUEHR/% KRB SRR RE R/ % HRERFEEHR/% 6-Z Iy A H /%
2 3 1 2 3 1 2 3 1 2 3

5 3040 2896 3192 29.65 29.24 3145 2560 2484 2765 2867 3037 2812
10 7985 7765 81.84  70.03 71.56 7314 7168 7054 7344 7032 7523 7292
15 8600 8563 87.65  83.43 82.58 84.09 8254 80.06 84.14 81.65 8254  80.56
20  89.92 8853 89.65 8723 86.35 87.92 8630 8371 8798 8537 8630 8423
30 9145 8934 9034 8756 86.48 88.07 8648 84.88 87.67 8514 8778 8543
45 9230 9267 9345 9025 91.18 90.77  88.77 8723 8854 8876 89.08  87.89
60 9476 9346 9455 9234 92.59 9273 9246 90.68 91.56 9024  91.55  90.57
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iR (S1~S10) P,

222 SDDT #%“1.2” Wi FAMHLIRAE, 7 5IFK
B H P 31.25g. AT 15g. T2 23.49g, %M1
“2.1.17 TR JriEH & USRI “2.1.27
TR I3 AL T AR 45 2R, il % SDDT(S11~820).
2.3 RYEEHR

231 Mik%M [ “2.1.4 (17 I

2.3.2 XTHESIER I R PRIOR F B Sk
JEB. BT, HARR 6-2my s I E R, A
I R 43 )4 0.45+ 0.43. 0.61. 0.53 mg/mL
TR A0 IR A

2.3.3 ML %

(1) SDD: (5% 8 SDD ImL, & T 2mL &
T, IR R ZIEE, A, JEi, RIf§ SDD
A IR -

(2) SDDT: H{SDDT 10 ', W4, HX4uk4)
0.55g, %R E, B ALY, F%EMA SmL
i, FREBE, @A (TIE 250 W, 5% 40
kHz) 10min, J#%, FFCERE, FHHERNE A
e, e, JE, E43 SDDT Bk ia .
234 REEFEERLS 43R4 (S1. S1D) sk
WA, TR 2317 TUR B KRS 6 IR,
DU 12 CHERD (EAS R, THEASSILE 16
X OR BT (8] ) RSD 38/NT- 1%, AHXTUETHIFR ) RSD
BIINT 2%, RHZAUBEREHE RIT
235 FEMERLE R (ST, S1D)
I T HIE S 00 24 44 64 104 12h #E4T
RO, DA 12 CHERD fEASRIE, THRA S
A AR B I TE] /) RSD ¥/ F 1%, M I T AR
(1) RSD 3/ TF 3%, RAMR AL 12h WEE
PERIT.

236 HEMWRE /4HEC S1. ST FEa, i&H
“2.3.37 WU I iE AT HI% 6 I s, AR5 1%
BB “2.3.17 T R R ERERT N, DAV 12 (CH 3
) 1RSI, 81T E A WA LR B B ] 1
RSD /N T 1%, AHXTIEIARF) RSD ¥/ T 3%,

KW ZIEEE M R,

2.3.7 fRGUENE RS SRR BRI
I 10 fit SDD (S1~S10) F1 10 #t SDDT (S11~
S20) MRS, % “2.3.17 TN it &Ry
Br, idsk ek, AR R 20 SRR (S1~S20)
e B SN EI A 2 it His S REAR U PR &R
4t (2012 D7, EEL S1 AZHREE, A v

WoN 0.1 min, HZICECERENE, 4R 10 #it SDD #
i (S1~S10) A1 10 #it SDDT #£&% (S11~S20) 45
ST & 0 B R A O IR Fr g (R, B D).
HebrsE 14 A0, @I I JE S, WS X R0
AR L, FRINH 4 AN EiEE, 735008 2 SigH
T, 5 SUEIRFIMR SR, 12 SRR,
14 51§ 6-£My. JRAXTIRMER UPLC KL
2. LR B, 5 10 fit SDD ki (S1~S10)
A1 10 #it SDDT ££dh (S11~820) [HFESCKREAH AL
F£43 5124 1.000+ 0.998. 0.999. 0.998. 0.982. 0.981.
0.982. 0.985. 0.985. 0.982 A1 0.918. 0.919. 0.918.
0.918. 0.918. 0.918. 0.919. 0.918. 0.919. 0.918,
FELBES5I7E 0.9 DL L, 2553 B SDD #1 SDDT (145
S FL A v P AR AR, it R A2 By TR 3
BN
2.4 HEHFHR

PL SDD FEfh (S1) A1 SDDT #fdh (S11) 34T
I
241 KRAZEHGRE KRESANER
12h, HAZEK. KRR H 24 (FHe R, &
SIFRIC Y SDD 200 SDDT #H . #% 18 AE 258 5.57 g/kg
(RIFR DO S 20 K BRI AT ig 44 24, FEr T 4h 26 )5
10, 20. 30. 45min & 1. 1.5, 2. 4. 6. 8. 12,
24h, ZHRHEARJEFBKMEUMN 0.4 mL, & THFZ EP
e, BEJGLEDYE 4 CHEEF, DL 1 500X g 0
15min, W EZEIMHEK, BF-80 CLHEAF.
242 IHWIIH &

(1) IRA XTI AE W o RS B FREUR Y I
R KB % R T Sk Rl 5 R G 1 Sk ik
RS SKm B 3kmd. B3k, HEH. 6-£M. H
BRI G R, I EEMBE R ZIE, 3808
il R A BB IR A R VG B, I
e ) s 2 R R0 1 Sk S 1 600 ng/mL 2 FH R HT
53k J5% 880 ng/mL K FHEE S Sk 5% 750 ng/mL.
KR53k, 55.5 ng/mL~ #7523k 8.55 ng/mL. 5=k
Bk 6 ng/mL. H#HF 31 250 ng/mL. 6-Z% 502 500
ng/mL. HEERE 5 920 ng/mL FIVEE XTG4
W, JE8B MR, Hl#% &M (quality control,
QC) FERMEW, FrAEBHINET 4 CHRAF.

(2) WFMERI: FEERIETT R B0
FOO RS A, ECH RS IR S T AR E AT A
(1.2 pg/mL) MHAEFHFFERE (1.5 pg/mL) 1
WAriE %R, BT 4 CLHRA7.
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2-HEB, S-ORHIBERT SR 12-HEER; 14-6-ZMy; B 2 [,
2-liquiritin; 5-benzoylmesaconine; 12-glycyrrhizic acid; 14-6-gingerol; same as figure 2.
1 10 #9575 (S1~S10) F0 10 #it SDDT (S11~S20) B UPLC 4 EIE R H xR EE (R)
Fig. 1 UPLC fingerprints of 10 batches of Sini Decoction (S1—S10) and 10 batches of SDDT (S11—S20) and their control
fingerprint (R)

14
12

0 6 12 18 24
t/min

&2 RE&3B&EARN UPLC &

Fig.2 UPLC of mixed reference substances solution

(3) FRAEFE AR B “2.4.2 (1”7 T
TNIRA XIS AE R, BRI BROAS [F) o
RS bR R, T 4 CIRAF. M, 435
o 2 5% I R BEE ) SRS AR AE VAR 100 uL BT
I EP B, B NIRT, BRI KR
M2%% 150 uL, WHENRT 3 min G 1E N E R IR
FE it (LLOQ) AR v 51 ot 5 B2 Joa 4% 4 it (LQC
MQC. HQC). HAKFIEKE WK 5.

®x5 BITHRNRERE

Table 5 Concentration of quality control samples

iR E /(ng-mL™")

¥ 0

e RVt S A VPO & S, R LT SRR 55 B0, O 6 EM) LR [
LLOQ 0.08 0.09 1.50 0.05 0.12 0.04 4.36 1.95 4.63
LQC 65.00 80.00 30.00 0.75 0.17 0.15 3 000.00 165.00 7.40
MQC 300.00 130.00 60.00 6.00 0.54 0.35 60000.00 250.00 14.80
HQC 500.00 310.00 190.00 9.00 1.30 1.45 80 000.00 300.00 592.00

243 IMEFES TR B 150 pL KR 2 A
e H ML, 2NN 100 uL AL AT FIFA RIS
R WARME I, FRIN 3 5 B ARA ) FEE DAY
BB e 3 min J5, #£4 CHEL10 000X g 1)
ZAFE0 10 ming B EIER ZE T BP &, &
AT R, K5RE R 150 uL70% H EES

W, BAEHIA], LL13 800X g B0 10 min, T 0.22
um JERE, U EIEWOERE AT
244 KRIMZKF 9 FiigbrAs> UPLC-MS/MS 4¢
w2k A

(1) B il 44 Ultimate UPLC XB-Cs
(100 mmX2.1 mm, 1.8 um) #; JREIAHH 0.1%F
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B KIS - CIE LR, B 2 e Mt 2% A= 0~10 min, 5~
95% Mt s AR E 0.2 mL/min; K 40 C; HEFE
= 1 L.

(2) Bkt BN Em S B E (ESD;
7 X2 BRI (multiple reaction monitoring,
MRM), [ EEIIE, 8 7R ARS8 &
FWi 5 & (ionspray voltage, IV) +5 500 V/—4 500
V; A#A (curtain gas) 241.32kPa (35psi); ZFib
A (ion source gas 1) 275.79 kPa (40 psi); HiBh=
(ion source gas 2) 275.79 kPa (40 psi); ZALiEFE
450 C; Rl B RS FEFESHE R LK 6.

#6 IMMOAMBFHMEEZRLESH
Table 6 Ion pairs and main mass spectrum parameters of

nine components

HE R
SRR CAERD
BIRE (AR

2.4.5

M—H]™ 821.4/351.1 50 55
*363.2/121.0 120 35

M—H]™ 415.0/295.0 150 35

BT . FfEH REERE
& Bist BTt BN BNV
KBRS SLERL  [M+H]Y 574.2/542.0 80 50
KRB LER [M+H]" 590.2/540.1 80 50
2% F I 5 3K DR [M+H]" 604.2/554.3 80 50
VPR [M+H]" 616.2/5562 80 45
B Sk [M+H]* 632.3/572.1 80 50
15 35 [M+H]" 646.1/586.4 80 50
6-Z M) [M—H] 293.1/193.2 80 30
HEH [M—H] 417.2/2552 130 30
[ ]
[ ]
[ ]

i 5%
(D TEtk: 4BCKRzEAmE. mARS
Xof B it i £ VR PR i 48 VP 2 T2 DA B K BR 4
2y ML IERE i, A28 “2.4.37 TR 5B S,
T2 “2.4.47 TUR o 26443 RE 04T, 4331 MRM £
W, SRWE 3 FR. SR SE R, MK
PRI 0 A I 8 53 B AR TE T4

(2) MR REEL. FEEWA “2.42 (1”7 T
TNIRA XIS AE R, P EERORE R SIS R T &
WRE BRA X V. 3% “2.4.37 TUR kA3
J&, TG “2.4.47 TUR M A AT I E o DLILIR
RN R o3 (BT R BEAE AR A AR (XD, FRl s 5
PR FR RS I o 7 AR ) P ALV AR AR (YD, F SR/
TIIERAT R RNE, 43S A R A 2[R )A
T2 MHRRE G) FIZRMETER, 4559 M A2k FE
W SL R Y=0.048 1 X—0.086 1, r=0.998 6, £
PEYEFE 0.08~750.00 ng/mL; 7K L BT 2 Sk J5ig Y=

0.145 6 X+0.695 8, r=0.997 4, £V 0.09~
430.55 ng/mL; KLY L EH Y=0.033 3 X+
0.2445, r=0.9982, £kl 1.50~374.55 ng/mL;
WAL 3LH8 Y=0.531 4 X—0.060 5, r=0.9950, £k
Y6 0.05~18.50 ng/mL; #153kH Y=1.241 4 X+
0.0916, r=0.9924, Z&MiEH 0.12~2.85ng/mL;
Sk Y=1.8714X—0.143 7, r=0.9940, 175
0.04~3.00 ng/mL; 6-Z Y=20.000 0 X+-0.027 5,
r=0.996 3, Z&PEVEH 4.36~167 500.00 ng/mL; H
A ¥Y=0.070 7X—1.223 0, r=0.9980, Z1:iE[H
1.95~625.00 ng/mL; HEERE ¥Y=972.700 0 X+
2612.5, r=0.998 6, £k il 4.63~740.00 ng/mL.

(3) FEHEEMMERE: W “242 (3) 7 BIH
LLOQ. LQC. MQC. HQC F#, %8 “2.4.3” 1
NONERATAL R, BARERESIS 6 . %R
“2.4.4” WURMTE&MT 1 d WIE, HHEHNK
WA [HERA RS —AEFE R i 2 T, Il
A3 (PR ot JoT B R P 4l LA IR BE, FHAEDO)  22
(RE) Fon], EEEHFE 3 d, T H A% ATk
W, SRR 7, 25RO AR
B R

(4) FEHUENSCRFIEE AN : B “2.4.2 (3)”
I F LLOQ. LQC. MQC. HQC ¥ &, #H “2.4.3”7
WUR 7 AT Ab 3, HEREISE 6 K, SIS FEIK
FEFE MG AR T HIME (4D BURR A 1M
WA50uL, %M “2.4.37 TR LA, FRiES
BN 100 uLLLOQ+ LQC. MQC. HQC ¥t &, i
Ji€ 3 min, ZSF R A BRI 150 uL 70%
HEEE W, IREH%], LL13 800X g B0 10 min,
I 0.22 pm FUFLIERE, B ISR T, IR1G
JoR VR PR S U TR ARG T LA (B, 1T 53R
B[\ (4/B). FHEL 100 uL LLOQ. LQC. MQC.
HQC Ffil, $% “2.437 WU S, FRiEmA
150 L 70% HEEE ¥, WlE 3 min, LA 13800X g &5
£ 10 min, it 0.22 pm FUALIEME, B EIEWOHFE 7
T, FRAF R FE A i ) 0 T AR oF B L 384
(O, WHEIEFEBN (B/C). GEFNE S, 45K
27 PR RS 3R R0 R RS A AR U RE A 43 it
R

(5) FasEk: BL“2.42 (3)” 1 F LLOQ. LQC+
MQC. HQC Ff: &, #4186 “2.4.37 TN Jyiib4T 4bHE,
AR EIREFE RS 6 47, A AEERR (25 C)
TE 12h. REGRHL3 X, -80 CRiEfr 7d, 2
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A a b c d

1 l L ]
e f g h
L L JL
i j L k 1
0 4 8 12 0 4 8 12 0 4 8 12 0 4 8 12
t/min
B a b c d
e f g h
A L
i j k
—_
0 4 8 12 0 4 8 12 0 4 8 12
t/min

a- R FTER S Sl b- A FRTERT S S il - IR RS S s d-0k %3kl o7 0 Sl £-0%3k0hl: g-6-32M: h-T&H; i-H R j-1E
BT ARSI, A THARESIRER, =AM, K40H.
a-benzoylhypaconine; b-benzoylmesaconine; c-benzoylaconine; d-hypaconitine; e-mesaconitine; f-aconitine; g-6-gingerol; h-liquiritin; i-ammonium
glycyrrhizinate; j-positive ion internal standard hydrocortisone; k-negative ion internal standard puerarin; I-blank plasma; same as figure 4.
3 TEMERHES 9 MRS RAGRIREH#ER (A) FMAHFMRER B) BRRME MRM &IEE
Fig. 3 Representative MRM chromatograms of blank plasma mixed with nine active ingredients and internal standard (IS)

(A) and plasma samples after administration (B)

JEERE . ERIEK 9, SRR ZFEMTE 3 Fh
LN RE M R, FFEEMFEARDITHIZK.
24.6 i 5E5 R KRS ig 4525 SDDT
(S11) A1 SDD(SD) 5, %M Fr i 7. ) UPLC-MS/MS
G377 RN T I 1) A9 AR BR o I 245 IR

RS- 25 At 24 R P - ) 2, 45 R AIE] 4 P R
HI DAS 2.0 Bt AR S A I 5 2535 5
B, FRNFK 100 BREAH RN, rf
B SRR EAE 1 h WIEFH K (. 5 SDD AL,
SDDT FH 2K BB 5 Sk JRBRAT 6-22 By 1 32K U6 I 1]
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®T7 KRMEH 9 FMETRSBIEA. BEEEEMERE (n=06)

Table 7 Intra-day and inter-day accuracies and precisions of nine active ingredients in rat plasma (n = 6)

o SRR WARER  AAREE DRREE I SRR RS HNE®E  HINEEE
F/ngmL™") Ff/(ngmL™') RSD/% RE/% RSD/% RE/% BElngmL™")  E/ngmL")  RSD/% RE/% RSD/% RE/%
R P 0 S i ek 0.08 0.07£0.01 607 -6.40 849 13.18| kM 0.04 0.0410.01 9.19 -9.85 13.69  9.86
6500  57.87%233 403 250 855 843 0.15 0.15£002 1338 555 897 -12.04
30000 287.27+14.92 519 073 576 -1.76 0.35 0.34£0.02 581 821 554 590
50000 491.78+29.71 6.04 -585 336 -2.356 145 1.46£0.07 446 257 363 -232
KHBHSLER 0.09 0.08+£001 790 -550 6.16 10.52(6-%M 436 12.8940.45 465 127 353 450
80.00  82.75+189 228 -6.01 550 5.10 3000.00 307154%15512 505 -325 396 -127
130.00 128.84+4.07 316 293 431 -3.10 60000.00 62049.75+2520.48 4.06 -1.56 3.11 —0.45
31000 318294774 243 -836 294 444 80000.00 75374.54+150826 2.00 -2.54 495 445
R P 3k 1.50 1462012 815 —420 621  9.50|HHH 1.95 2.0040.17 857 9.8 367 883
30.00  2935%222 757 740 555 7.39 16500  16437+1011 615 281 415 395
60.00  57.28+3.64 636 —428 3.85 -8.84 25000  256.83+20.01 779 297 658 293
190.00 193.83%11.34 585 —439 398 -6.23 30000 296521218 411 -541 367 171
VPRI 0.05 0.05£0.01 1016 993 7.99  5.92|HFEH 4.63 4.85+0.08 193 192 196 -231
0.75 0.724£006 873 -11.94 695 10.14 7.40 7.13+0.18 255 -1.88 250 587
600 5994009 153 -421 437 083 14.80 1431040 276 301 268 548
9.00  9.08+010 1.06 371 356 -1.68 59200  590.41+7.59 177 113 160 376
PR 0.12 0.13£001 489 1126 811 -9.48
0.17 0.16£001 926 567 850 —11.94
054 050£004 836 228 1038 1347
130 1264008 601 -111 617 732
# 8 ARIMIKF 9 FIEIRE BRI RN ERMERME (n=6)
Table 8 Extraction recovery and matrix effect of nine active ingredients in rat plasma (n = 6)
N SehrmEw RIE RSD/ EFiX RSD/ i SEhRpEW  REE RSD/ EFiX RSD/
E/(ngmL) WE% % Ri/% % E/ngmL™) IWR% %  N% %
2% FR R I 1 3K D 0.08 92.11  7.76 108.62  7.65 | 1% 3LH 0.04 10265 3.38 106.62 10.10
65.00 10143 633 9723  3.08 0.15 9251 10.87 9561 1043
300.00 10279 529 9345 1.87 035 103.52 11.61 9570 14.70
500.00 9552  3.24 9885 0.20 145 9323 3.01 9194 027
2K F T 2 Sk R 0.09 102.63 458 8558  0.85| 6-%MH 4.36 97.09 5.16 99.04 3.44
80.00 96.68  2.38 110.08  3.39 3000.00 9636 262 93.15 250
130.00 9647  2.54 9434  1.00 60 000.00 10537 3.35 10123  0.39
310.00 96.74  2.65 101.62 4.24 80000.00 9242 557 9428 1.77
2R R 2 3K J Rk 1.50 10557 398 90.84 5.68| HEE 1.95 10468 4.00 103.28 13.78
30.00 96.67 2.13 9202 6.77 165.00 10576  7.05 10125 4.44
60.00 96.95 227 10248 1.44 250.00 9720 271 98.08  9.96
190.00 10474  3.82 105.17 0.3 300.00 9322 259 8842 4.0l
VEEPR ] 0.05 97.16  4.07 110.19 045 | HHR% 463 101.81 278 97.50 13.94
0.75 104.18 12.76  94.04 11.56 740 9604 252 9876 8.77
6.00 96.11 7.24 97.07 3.94 1480  91.67 1.19 103.16 10.72
9.00 9595 819 9893 485 592.00  93.83 295 10495 11.81
B Sk 0.12 10522 498 107.50  6.09
0.17 9272 9.78 96.55  3.46
0.54 103.77 455 9155 0.53
1.30 9391 444 8759 0.88
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#9 XKRM¥FkH 9 FEIRERTRITRENE (m=06)
Table 9 Stability of nine active ingredients in rat plasma (n = 6)
W SERRRER 25 CME 120 3IWIERMER 80 CREFE 7d W SEBRRER 25 CME 12h  3MUERMERR 80 CREAE 7d
JE/(ngmL™) YRR % RSD/% HEREE/% RSD/% YEHE /% RSD/% JE/(ngmL™") HERAPE /% RSD/% 1HEHIES% RSD/% B % RSDI%
ARBRGKER 008 686 807 1099 1085 -13.19 12.84 |ZkH 0.04 -1245 1040 1205 11.86 1246 1435
65.00 588 895 156  3.65 464  8.04 015 1430 1000 -1355 531 819 721
30000 -2 159 =617 790  LI2 3.04 035 953 824 1035 1387 -1131 1333
500.00 295 269 252 417 173 200 145 318 849 481 157 1433 967
KREHS LR 000 596 739 1200 868 1314 9.89 [6-%W 436 546 420 697 664 333 551
80.00 184 590 -506 1015 581 673 300000 688 515 -5.63 1015 -840 1015
130.00 214320 991 514 <569 273 6000000 372 236 555 495 500 153
31000 -607 507 -533 878 835 513 8000000 576  7.68 -470 155 577 115
E PN 1.50 467 643 1143 972 1209 10.88 |HEF 195 -962 770 846 657 10.87 1015
30.00 934 677 322 795 624 1121 165.00 484 898 277 444 144 341
60.00  -8.62 1081 417 195 625 657 25000 489 827 440 355 604 444
190.00 203 420 618 544 135 371 30000 493 675 505 207 455 56l
EEPRE 0.05 939 330 1086  9.65 843 1215 |HEERH 4.63 194 124 434 229 518 197
0.75 430 696 -583 1176 591 1087 740 976 238 629 121 584 278
600 403 274 668 985 -7.68 810 1480 857  LI0 1226 200 1074 0.3
9.00 060 842 -237 913 1213 171 59200 208 081 295 102 503 208
B3k 0.12 1389 1343 719 1250 -12.07 689
0.17 563 837 171 1215 1230 974
0.54 267 818 933 943 -1271 758
130 -10.03 1082 1218 682 673 758

(Tmax) EHT (P<<0.05); 7 FHE IR 5 3k 5L A HH
8T 2 Sk R R IE IR (Cnax) B (P<
0.01); ZKHMER S KIEmR. 6-22. HHAF M2
HiZE NTEAL (AUCo-, Ml AUCo-») BFERE (P<
0.05.0.001), AHXF AR I BE 43 AR = 31 164.94%
136.84%7F1 114.76%. 43 B L 9 Pl bR H AR
(125 8% 2405 DU A AL
3 i

KB FER FAN R B3 e v A IE S e AR
b 77 % 7 SDDT, 4bJ5 LEkasE, Hifilht
[35/F 3 min, 73 BU5ITE RIF. FESUEINE 45 R
Ry B ERRR R I EN RN, FRERTEE . 43)
2ok WL AL T SDD, SDDT #2781 77 & b5 i
IR N RSGE B SFERE . B R EEA —EN
T P DA PR T 32 3 R0 A 250 2 R A 5 ol e s 43
REGERFILAMUOGYE,  [FIBS SO FR A CRTE R S Ag i is
JARM, TSR R, KA & S E0 By R
K, G S SEUR IR, R AR
TERETE 40N oAy, srB RIEGE, BEELF,
RIS T Gk, A EC SR T

A R RN FH R 5T A AR PR RE 1

KER R AT RSB ORGSR, &
B B AR KR PR RS (1 BV . L-HPC B
BORPIRTAFIFLIR R, oK G FEUARFIEIK, 75
R AP R 2 AN LB, 38 7K 4333 118 E
Ins g il it A2 - PVPP B B B AN T M K
(1 LR T AR AR K S PE R, TEK A A R
MK, IR IK T A IR, & S
FRGHE A iR AR, SEIREE BN, AR A
LKA S T A O 0 AR 18 . X AT RE A2 IR R 247K
S EIBIE S RN, NSRS TE I A HE
H, BHAS TR HIdE—5080%E, 3300 ff i A 1E
Ko degh, IEAZ RIS AE B EIR, PVPP 5 L-HPC
e 11 BRA R CR B, HlAS 05
B AROGTE . BE S, GRS B S
R4f.

25 e SUEIE R Re % A TH S b 255 7 B
TR AR S E AN B AR A 24 i 77 o
AR RV o IX PRI RN 25 A PR R VPAN
i, AT ARG R R — S B R, S Re
Hhy S e 2455 5 R 22 B A L SR R AE PR D213,
WIS T YIS RS E i, SDDT. 7R i
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& 2 40 2
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e 047 f
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Fig. 4 Mean concentration-time curve of nine active ingredients in rats (X £ s, n =6)
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=10 9 FBRRR AT HAMESH (X£s,n=6)
Table 10 Pharmacokinetic parameters of nine active ingredients (X £ s, 7 = 6)

H 3 Fabr oy AUCo-/(pg-h'L™") AUCo-=/(pgh-L™") MRTo-/h MRTo-w/h  tin/h Tmax/h  Comax/(ugL™)

SDD ZEHBEX S KER  153.97+2.21 163.33+2.72 9.060.02 15.37+0.14 6.00£0.05 0.95+0.11  15.40+2.27
FEHEH SRR 361.57+£6.72 371.85+8.79 9.35+0.19 16.13+0.61 5.71+£0.30 0.80+0.11  53.97+2.82
2% L Sk SR 157.31+1.64 157.714+1.58 6.12+0.08 7.11+0.14 2.63+0.08 0.80+0.11  22.62+3.35
R S 12.56+1.86 14.26+2.22 7.1340.06 12.22+0.61 8.48+1.15 0.60+0.14  2.28+0.36
B Sk 1.76+0.27 2.284+1.09 9.7740.24 16.504+0.64 4.94+0.11 0.85+0.14  0.23+0.08
5 37, 1.87+0.27 2.42+0.89  10.49+0.03 21.95+0.19 7.49+0.13 1.60+0.22  0.15+0.02
6-Z M 11732542259  1181.51+£22.55  8.04%0.16 11.37+0.18 3.29+0.14 0.80+0.11 154.49+8.39
HEH 668.61+11.85  787.48+13.67  7.9240.08 11.70+=1.08 7.03+=2.41 0.80+0.11  79.68+1.84
HE R 240.91+8.05 270.82+18.73  7.49+0.39 10.77+£1.49 6.57+1.65 1.60+0.22 28.75+2.94

SDDT ZHELK S LB, 253.96+4.90""  307.53+3.46™  9.26+0.10 14.59+1.46 8.76+0.30 0.55+0.11" 26.39+1.75"
KBS LR 349.97+4.87 364.33+3.15 7.4010.04 14.094+0.22 6.07+£0.24 0.70+0.11  77.67+£3.77"
2 R I 5 3K S 160.3942.33 163.9442.06 7.9240.04 8.411+0.07 4.69+0.10 0.60+0.22 25.51+5.06
R S 13.484+1.90 15.96+1.45 6.73+£0.02 12.86+2.02 9.43+1.89 0.55+0.11  2.61+0.39
B T 2274031 3.774£3.01  10.10%0.08 18.87+0.24 6.07+0.06 0.80+0.11  0.30£0.04
L5 3T 2.43+0.32 3.07+£036  10.78+£0.22 25.6743.03 9.78+1.03 0.55+0.11  0.19+0.03
6-%: M 1605.494+11.73"* 1 64528 +11.49™ 11.39+0.17 21.19+5.44 4.33+0.13 0.35+0.22" 150.61 +7.78
AL 767.27+22.60"  80520+15.89"  8.86+0.21 15.03+0.94 5.50+0.40 0.75+0.68 80.42+5.21
HER 255.12+13.49  29586+10.68  7.45+0.34 11.23+1.20 7.50+0.84 1.10+£0.22 33.44+2.27

5 SDD A t#%: "P<0.05 *P<<0.01 *"P<0.001,

*P<0.05 "P<0.01 *"P<0.001 vs SDD group.
HIARBAEEISAE 0.9 BLE, KRBT 2 Fhop BRSO &1 A
A v LR, B4R 2 R FR bR ) 2
BN, RPSEOT I L2 FE A v R 4T .

T 2RI RO AR T, 2 o 230
Foe R AU o, AR
e BRI o Fr i SRR R i R AR R
AR PSS Sk R, 2R R R 5 SR B R
5 3L 5, A DO, O 2 AT 4 B
SEPEHUA, SR, b R R A, iR Sk
Bl Bk, KR, B RCRRIEE, (IS
RIT WEONAEL, BB, SRETEM 6-Z£M 5k
HHERHEREEFAE R, AMOTSEEN T =
KAV ENE, BEABIFRPLOERT . JUA
AR U, BRI, AR SEEG E fORVERTIR 9 Fhdabx
o A B 2S5 . 45 R E7R, SDDT HiZkH
PRI Sk S5 6-Z2M I Toax ST, 28 IR Sk
JER L 2R T % Sk ) Conax 5 28 FR R IR Sk
Bl 6-ZMy A H HE 1) AUC- U7 A it i,

HAR 2585550 AUCo— 1~ MRT o~ f1/2+ Tinax-
Qm5@ﬁﬁmﬁﬁo%%,%%§i%WﬁH$
T PRI ~F- 259 10 24 R 52 - T | 2 35 22 XU R (& 4)),
XIEIR, ATREAFE GRS . B CEE AH OGS i ]

S0, PRSI A W] Crna MK X5 N R i 2 A
YIWEI] Crnax, EE R R REZ KR ig 5255, WA
HEIBRAE AR KRR A R R AR B 20T

AHfFUEN B AL T, SR EEE
L4 7 SDDT, SDDT st Ak 7y v DU 73
BHr. PVPP. L-HPC. HFE&EE 56 IR BRI P &L
H50.015.0:5.0:385:1.5.SDDT 5% A4
IV AR LD R A i, i B i) 6 ik R ) LB A B 2 () 5
WL/ RN LA SRR B, SDDT nf 4 9 Fh
FRbR Lo R4 A IR SCEE FE AIARE, T Dbl A I
PRI FHER IS B AR o AEAR SIZE8 X6 T2 1 71 (1 245 23
5 SERHL B FLE PR R 1) 22 A 1 i 7 v AR T R
Ja AR e .

FBAR FTAVEHEHFAREEARZFR

SE 3k
[11 ARG, frHS. MSEER (iit) SARBEE
0], EHERERRAE R, 2012, 26(4): 3-6.
[2] Zhang Z, Chen F, Wan J J, et al. Potential traditional
Chinese medicines with anti-inflammation in the
prevention of heart failure following myocardial infarction
[J]. Chin Med, 2023, 18(1): 28.

[8] EFIE, £, s, 55 RmE 2B LR
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HaiHe, BIEE, A, & B TAEENAFH/E
W) A A h 25 255 2B A B S R (0],
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JorkEz, DU R HOR VSR FL [D]. mat: B aih
L5 K, 2012.

S, XIAHE, fHEF, S5 HET S 2 i D 7 v
TR EAL AT S R BRI T [0]. P
U5 72 44 8, 2023, 29(18): 126-136.

FhE . VU708 LR B 5 18 1 0 35 K B D BE A
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