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Abstract: Objective Without compromising the anticonvulsant efficacy of pediatric medicine Lingzhu Powder (LP, ¥ Zk#(), this
study employed particle design technology based on solvent evaporation to improve the formulation of LP. The aim was to enhance its
flowability and uniformity, reduce the exposure to mercury (Hg) element, and ensure its safety for use. Methods In this study, particle
design technology was used to improve the formulation of LP by preparing and characterizing “Cinnabar-Amber” composite particles.
Using a juvenile rat convulsion model, the anticonvulsant effects of LP and its improved formulation were compared. The
pharmacokinetic behavior of both formulations in vivo was explored, and their in vivo processes and safety were analyzed. Results
Based on the objective of minimizing the wettability difference between composite particles and amber surfaces across various
parameter ratios, the process was optimized. The optimal preparation parameters were determined as follows: solvent volume of 250
mL, ultrasonic treatment for 20 min, and stirring speed of 15 r/min. The optimized composite particles exhibited uniform structure,
improved flowability, and better homogeneity compared to physical mixtures. The solvent evaporation method altered the surface
morphology of cinnabar and amber, creating a novel microstructure. No dichloromethane residue was detected in the samples. Both
LP and the particle-designed formulation significantly prolonged the latency to convulsion (P < 0.05, 0.01), shortened the duration of
convulsion (P < 0.001), and reduced Acylated stimulatory protein (ASP) content without causing significant toxicity to the liver or
kidneys. Pharmacokinetic results showed that the area under the curve (AUC) and maximum concentration (Cmax) of Hg in the particle-
designed formulation were 0.80 and 0.66 times those of the original LP, respectively, indicating reduced exposure to Hg. The
pharmacokinetic profiles of bile acid and hyodeoxycholic acid in both formulations were similar, showing an initial increase followed
by a decrease. Conclusion Particle design technology successfully improved the flowability and uniformity of pediatric medicine LP
and to some extent reduced the leaching of elemental Hg. Both the original and optimized formulations demonstrated good
anticonvulsant effects. The particle-designed formulation, while maintaining the pharmacokinetic behavior of the active components
bile acid and hyodeoxycholic acid, reduced Hg exposure the preparation to a certain extent, thereby enhancing the safety of the
formulation for pediatric use.
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Fig. 1 Schematic diagram of particle design
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Table 1 Results of single-factor investigation on preparation process of cinnabar-amber composite particles (X £ s, n=3)
BAAR/mL JEEMEERC) | BARE/min JEBEERC) | BOIEREEE/(emin) R R)
150 2.16+1.17 10 1.8710.17 10 536+1.75
200 2.481+0.91 15 2.011+0.88 15 1.31+0.45
250 1.8710.17 20 1.31+0.45 20 1.95+0.90
300 3.77+£1.31 25 3.10t1.12 25 3.17+£1.23
350 477+£1.52 30 3.6710.78 30 5.59+1.82

TR AR EA L, DE AR F5I8m%
T 1 22 S AR bR, i — 20 X G AR A
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Bk 2 145 B 5 N Design-Expert 13 #E47[51950 47,
PRAFREEZ T Xy Xov Xz BIBRIEAGREN Y=

59.144 2—0.255 7 X;—2.029 8 X,—0.925 4 X3+
0.001 8 X1.X2—0.001 1 X1.X3+0.011 7 X2X3+0.000 4
X1240.035 5 X52+0.033 5 X352, S E AT IG AN T 25 9%
BTILER 3. FHER 3 ml %, ARI6 T EE S el ) AR AR
BAHAREZEMEZER (P=0.000 6<<0.01); K&AUIHA
(0.6743>0.05) NG, XKLL FE IR
36 DRI 20 4 SRS e/, R 4 AT B AR Y F 5T

R [E] A 2 R2 9 0.955 2, FHISZIR 4 RALE 15
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Table 2 Factor levels, experimental design and results of Box-Behnken design

F5  Xi/mL Xo/min - X3/(rmin™)  JEEHEZER/C) | 5 X/mL Xomin @ Xa/(rmin™')  JEVEMEZER/(C)
1 300 (+1) 25 (+D) 15 (0) 4.15 10 300 20 10 3.73
2 200 (-1) 15(-1) 15 3.46 11 300 20 20 3.60
3 200 20 (0) 10 (1) 2.40 12 300 15 15 3.16
4 250 (0) 15 20 (+1) 2.40 13 250 20 15 1.10
5 250 25 20 3.50 14 250 25 10 2.95
6 200 20 20 3.45 15 250 20 15 1.15
7 250 15 10 3.02 16 250 20 15 1.10
8 250 20 15 1.89 17 250 20 15 0.95
9 200 25 15 2.61

*3 EEAERTNAEESH
Table 3 Analysis of variance for each term in regression equation

TEXRKE CFuAM BEmE ¥y F PIH | TZEKRE  CFAM BHE ¥J7 F P1E
FETY 16.68 9 1.85 16.58  0.000 6 Xi? 6.24 1 624 5580 0.0001
Xi 0.92 1 0.92 827 0.0238 X2 3.33 1 333 2981 0.0009
X2 0.17 1 0.17 1.53  0.2259 X3? 2.97 1 297 2656  0.0013
X3 0.09 1 0.09 081 03986 | K% 0.78 7 0.11
XX 0.85 1 0.85  7.57 0.0284 | KM 0.23 3 0.08 055 0.6743
XXz 0.35 1 0.35 3.11  0.1210 SR 7 0.55 4 0.14
XoX3 0.34 1 0.34 3.06 0.1237 eyl 17.46 16
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Table 4 Verification of optimization study on preparation
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design
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250 20 15 1.1940.82
3 250 20 15 1.0240.51
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Fig. 2 Response surface analysis graphs and contour plots of interaction among X1X2, X1.X3 and X2X3
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x5 EENTESVEREMNESHILL (X+s,n=3)
Table S Comparison of particle size distribution between

composite particles and physical mixtures (X + s, n=3)

FF il dio/pm dso/pm doo/um
&R 66.46+3.74 150.334+1.50 203.17+4.22
MIPIREGY) 41544485 113.97+£1.80 164.90+1.90

BT-1001 #REMARLE S RAEINRAC,  DERE M AR
1B BB AAREARS . R 6 AT W SR AR
1k 35.87°, WIE/NTOIEIREG IR 42.56°, i
S SRR YR SR, BEakT
AR 1939 K TIHE-S ) 11.88°; H &K
ZEFAN 16,48/ N T YIRS YIZE S 30.69°, 7R
BURSIN CIRIE ot E AR TR 42.48°
NTYIPIREY) 61.96°, FHICRIIE SR R
PELF TR S
%6 BANTSYIBRAYRESRENL (Xts,n=3)
Table 6 Comparison of powder characterization between
composite particles and physical mixtures (X £ s,n=3)
BEdh  PRIEA/C) BBARC)  ZEMIC) PR
SEKT 35874049 19.39£1.00 16.48+1.45 42.48+0.89
YIERAY 42.56+0.48 11.88+2.20 30.69+1.90 61.96+2.24

223 MAEREEARSCEENE @i BT-1001 4
REMD IR ZR SRR, 0 5 B P N0 st A 7
RN B . RS E SRAEE (Cp)o
Cr=(Pa—P1)/pt
Co AIEAGLE, pa NINEEHE, pORNYRSLE BE
WA R (R KW, BEKTHRE C A
28.07%, WIE/NTYEIRSYIRIBR Cr (41.39%),
FIREEIRER, & T 280 E MR SR R sk
WA TR S, SR ZITERENS A AR &
Wh VR G 38 2P, ATl R B 26 77 fh R R B R 22 4% o
#71 EANTFEYEREYN pas pov Cr(Xts,n=3)
Table 7 Pa, Pa, Cr of composite particles and physical
mixtures (Xt s,n=3)
P Pal(g-cm ) pil(grem™) Ce/%
BERT 0.6613+0.0042 0.9194+0.0078 28.07
YIFREAY)  0.5855+0.0044 0.9989+0.0049 41.39

Fw ATREMETREG FrvRIEfIEEL P NIRSRREREE F
NARATREL, Fa M¥FFEETREL

HIR 8 Al A, EERT Fw A 73.0, WIEREY)
Fw N 555, X8R R R0 R,
RERT HR s 2 B B4R Tt

*8 EAENTSYBERAVIRINMEIEHAR
Table 8 Composition of flowability index for composite
particles and physical mixtures

FE F1 F> F Fa Fw
SERT 200 120 180 230  73.0
YR & 16.0 2.0 145 230 555

224 AMEREEE  KHE GB/T31057.3—2018

3 Earimsh MR EO U G A e T T

%, EAERNTFMYER GV ET A5 RN

K, ZHEWMSEIREOHE LW
Fw=F1+F+F;+F4

225 [HEIHARL AMEE (Fourier transform infrared
spectroscopy, FTIR) 73#1 73 il HUE & 2 AR+
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19 8N, 8 K R He I HLAG VR 54 s 1ads B otk
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cm™ ! AbR I H B B R W RHIENE . A RTALAb
Bl 5 3R ARRL, AR F7E 3 000~2 800 cm™!
X [ AR B R 1) C-H i 4e4ikal, S38IAHl; B3
1E 1459.70 con ™ Kb AFESRBL I SIS, 75 1710.45
1042.54 e AMAFAEMRIS UG, 35933 HA 5 B E AR A
[F U7 (R I, 3R BH G 01 ] BR A7 7E S R
THIAIME SR o RREDLE 1742.54 con ! AbA RN, B
HIRIF-7E 1 708.20 e AR IS4 ()56 5 KT 1 735.82
em AL, TR AR 1737.31. 171045 cm™' 2 Ak
W AT A PRy i FEE R AR — B, X ] 2 FH T [RI IR A7 7 2 Fof
YR, B Re 2 A B2, A5 SR R W R
{4 G A = S 1 =R A R R e = SR
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4600 ‘ I 28I00 I I 16IOO ' I 460
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Fig. 3 FT-IR spectra of composite particles, cinnabar and

amber
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Fig. 4 SEM images of amber (A), cinnabar (B), and composite particles (C)

RIMTCR VTR WME 5 F1R 9 fioR, 45RE
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Fig. 5 Surface element analysis of amber (a), cinnabar (b),
and composite particles (¢)

R9 FH. KURESNTFHRETESS
Table 9 Surface element distribution of amber, cinnabar,

and composite particles

otk BEEM KR o/% o% JETFEHY%

BEH B EDS K 560 1.18 6.40

C EDS K 8468 1.06 87.14
e} EDS K 7.68 0.15 5.93
Si EDS K 049 0.02 0.22
S EDS K 056 0.02 0.21
Fe EDS K 017 0.06 0.04
w EDS M 0.81 0.06 0.05
YR 0 EDS K 10.05 0.09 6.45
S EDS K 1491 0.07 4.04
Hg  EDS M  75.04 0.20 3.44
HERT C EDS K 89.18 0.11 9246
0 EDS K 844 0.11 6.57
Al EDS K  0.14 0.01 0.06
Si EDS K  0.59 0.02 0.26
S EDS K  1.64 0.03 0.64
Hg  EDS M 0.00 0.13 0.00
R AERD IR R, X — R RO 7 HRm

JCER AN

227 WSV 57 FDACZ S aRERE S5 )Y
HATHREDS), 3@ e e [ R SRR E 2
FRRE SRR HERE S . 45 AR 2 PR (1% %
BABEWZER (P<0.05). YIRS YIRS E
BURE R K, RSDIE 2.71%; E AR T IHER E
B H/N, RSD N 2.02%, HREAR THIRA
YISV TR A
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2.3 ARUWHE SR FiRTIZRERNNE

W AR R BT R — P e B
HRFIEIR (B NN-ZFPEEPBED DU NN-ZH
5 T b fE it VAR B, NSO i o s
BCAAX (GC-MS) #4753 HT .

OREAE: WILRIRE 40 'C, fRFF 4 min, DL
20 C/min [ THREE 200 C, fRFF Smin. FEFE
A 1 pL, AHCA 100 01, AFEERR RN 1
min, FHTHAA.

J i %At LSRR, T RER 70eV, BT
JEIREE 230 °C, PUZATIRE 150 C, 42
3 (scan).

TEMBR T 2 AN, H AT I
BEPEIG A RS, MRS N 29 MR ESKR, L
S B B N H 24 v W 42 R B i 25 CInternational
of  Technical
Requirements for Registration of Pharmaceuticals for
Human Use, ICH) " —& FH R EASHEIT
0.06%. IEZHEEOERAFXI AN 3 HA R AT
FIERBEIME , 3 e/ MAFE S 1.8 min 72 A5 Ab A A H
TR (i 6 Ps), R 3 EGRT
N it b SR e T R B A G RLE

Conference on  Harmonization

t/min
Ele6 KREVIRIAE SN TATIFREBIEE
Fig. 6 Chromatogram of solvent residues in cinnabar-

amber composite particles

2.4 HURRAIOHN BB TN

240 WS EGY ENIERFREHRE, 4hiEe
AL IR B RIE7 0 5 4l WIRAL. B4,
PHPEL CREELZ, 12.6 mgkg). RERE4 (0.4
gkg)s BT #ITHE (0.4gkg), Bdle H. &H
T e ig 2525 7d J5, &4 ip RPUSEIETR (35
mg/kg) 5d FFIPAL . 2GR E Bok. 3%
, JFRAR RS T . SRS,
BEATAEET AL PR, 24 h SRR . FRIFAL LS I 150
JiKELIL, PA 3 500 r/min £50 (BLFERA 8.5 cm)

10 min, HU_EJZ M I F-80 CHRAEEM .

R, 103k 30 min Y& AL AHE K B IRR
B, AR BRAT ATy, FLBIRIESE 5 1k 2
e LL B R A RPN € R B o BRI AR
W1 FERIK ip DY BRI R SR I B 2 B b
BV YIS TE) o BRI ) i N R B 2 P
PRI 2 S B2 T RN TR] o 3o FREAHOR 2B
PRAT N, AR RIS, HAR R 2 2%
PLERAEARTY 100%. 413 10 s, SHRALAL,
FABRBAL . LT BT 3 v 8 A A R (R
(P<<0.01), A k2L 18] (P<<0.001), PIF L
MR 2. Z9RRW], RIREURL T BT e 2
& ORI K RIEURAT A -

R0 2 FRRTREHIFI I S KR ARBRIT AR

(Xts,n=4)
Table 10 Effect of two types of Lingzhu Powder preparations

on convulsive behaviors in juvenile rats (X + s, n=4)

A FE/(mgkg ) BRI R[S

A - 99.25+21.75 67.50+9.15
FEO L 12.6 144.50+10.08* 50.50+10.21*
FAEREL 400.0 149.75+18.55™ 36.00+3.74"**

LT BETTEL 400.0 154.001+18.60** 39.00+5.29"*

SRR LR *P<0.05 P<0.01 **P<0.001.
"P<0.05 "P<0.01 "P<0.001 vs with model group.

242 HE ZRetasclf SCiR4ids, SLRVHCEAE
Lk, FEE. BHEHZT 4% 2 RHEE 4 CHblE
24 h, [HESERUGIEEE CREK, A, M)
F LRSS SR SN 4 um Y] Fr, HE 3eta, —
ORI« 0 B B i 7K S — FR 2% B A B8 5 P
PERT S o IR B 20 R NS0 Sk HIE
B EH LA 2 o B AR, Hd AR B A
BRI A

WO R o2 HE Jetgh Bani 7 Fiow,
X} e ZE g D AR HE AR A M HE B 255, FORI4H B e BT
AT, AR ) £ 2 e 2 TG 4 M T B R, HEAEREL
HIURERIG . 45 T FITEZP G IR & Toig Rk, HE
PRAMIER, 25 TRABREL. Kl i S
MBS, SilEE. RS
243 MEENIRFRER  BALREE A (acylated
stimulatory protein, ASP). HZMK. v-2HE TR
H 40/ -1 (interleukin-1p, IL-1B). IL-6. 95
IRBEIAF-a (tumor necrosis factor-a, TNF-a)+ AST.
ALT. U2 eRH B2 a0 & v B AT A . el
R AHL, HXHRZAARLL, BRI ASP ISR
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LR ar i

i 11k o HERE
7 HE Z&YH
Fig. 7 HE stained sections

F 11 MEENIERR (X£s,n=6)

Table 11 Serum biochemical indices (X £ s, 7 =6)

24 5 5l &/(mgkg™") ASP/(mol-L™") AR/ (mol- L) Y- I T R/ (mol- L)
pagicl - 412344727 9.80+0.14 11.34+0.18
it - 449.64+24 .78 11.5440.98%# 8.4440.30"#

H 1425 12.6 346.68+9.44™ 10.48+0.52" 9.71+0.76™
FrERAL 400.0 365.19+8.41" 10.61£0.50 9.944+0.91"
T 400.0 380.07+18.07" 10.8540.35 9.941+0.68™**

HXTRALEE: #P<0.01 ##P<<0.001; SEIRALLE: "P<0.05 “P<0.01 *"P<0.001.
#P<0.01 " P<0.001 vs control group; "P<0.05 P <0.01 "*P<0.001 vs model group.

SEFE (P<0.01. 0.001), y-ERETHREE TR

(P<<0.001), FE/RIRBREBIAY R G RR ). B2 A
Eb, BAVEZGZL. PEREA . W7 HE4L ASP &
PR Z PEK (P<<0.001), $71% 2 i ER B % 5
PR AR B A A 1K) ASP 35545 — 5E HOEEE g 15 BRI
ZIH AP R R 2 & B R kb (P<<0.05); #2

BRI Ly e y- 22 T IR S T (P<
0.001). 20 LLBORL T BT LS Fe BREUR Il 77 (1
ZESt, KB 2 R ERERI A v-2 2 T IR I g A
RS ZE SR . SiRRY, R BRI ¥
2R RAIE -

244 RIRBO RGBT KA A
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SN AR R B S X R T B 22 5, PR RERER. Ki
TR THHULE SR 50 264 T S 2R B R R
M (£ 12). 4R AST. ALT MHLET 3 Widebrss 5
RIL, FBERECAH AR T BT B ) AST. ALT FL
I 5 50f HRAHL T Sl 3 1 2 e, R IR AE SIEBG 1AL (177
AU N, FR ZGWLE S0 25 A N AR BRI E 1
B A0, SIS TREO0 R 3 2 R 1 45 A — 5L
(£ 12,

JH4HZR HE Getaf] 7 45 SR I, AR5 fR A,
IR T AR MO HEF 2L, SR EB I/ e py ] L 58 PR 48
MOV s 25 24 P2 BR UG I A B A7) A7 78 42 B K i AR

PE, BB BAR IR A, TR A A AR 1R 5 3R] AL ok
NIRRT A, s B 2 MORE 5 BSOS R
LIRSS TS, AN, ESIEE (B 7.
[FIRE, AT XA, B B H S L
FIER P ) S 4 PSR, AR AR IR, B X
AN B N L B AR BB A L SR AR Y B
B, RERAU A NEH RGBS, B IX A 'F
ANEIR B SRR, 1T B A 24 AR BT R R
HEAHAIET, R ER B (B 7). X4
RRWIFRERAL BT B H A SER 26 1R R IS %
A YRR

R12 FFEBRGIMEENEREKRERER (X£s,n=6)

Table 12 Liver and kidney injury indices and organ indices of rats (X + s, n =6)

2 531 7 /(mg-kg™) ALT/(mol-L ™) AST/(mol-L™) JLEF/(mol-L ™) JH R FE £ B R
payil - 94.99+17.72 4722+21.51 7.18+4.59 3.174+0.13 0.424+0.02
iRt - 100.77+5.15 47.15+4.40 6.25+4.46 3.15+£0.25 0.41+0.02
FH 24 12.6 88.04+14.32 50.26+13.85 7.43+4.20 3.27+0.23 0.42+0.05
FRERBL 400.0 101.74+9.98 52.29+13.72 6.81+2.34 3.24+0.16 0.42+0.03
BT L 400.0 97.97+11.27 51.28+10.20 8.811+3.20 3.22+0.11 0.45+0.03

2.5 RRA}ZEHRAR

251 W55 ERMHERIRE NG, SRk
AL IEBEN S 7RIz v 6 4. XHIRAL 1 41, XHiR
2 2. PAERECL 4. BEREC2 A R RTE
kPR 2 4, B 6 H . IR EREL 4 g/kg.
FLFRTHEL 4 ghkg FIRSZ, WA ig A T5E
0.5% CMC . A2900 12h 256, HHBYUK. 4
WT425)5 5. 15, 30min A1 1. 2. 4. 6. 8. 10.
12 h HEAER M4 300 pL. HAxfiag] 1 4. BEREL
| 25kl 1| WA A T 45 24 )5 He
JLRMIAN 2B 24T N WTIEZL 2 4. BBk 2 4
SR TR 2 U R 4 i BT R A B S 1
EOEH, 3500 r/min F.0 (B0 8.5 cm)
10 min 5 _EiEW, F-80 CUkKFEMRAAAM, HT
SINTRHER . R ERHBR IR N 25802447 N

252 Hg TuaEENZFWT BURE S 0RO fig
(R4S 4 mL+E5E8 1 mL), A HEHEE S0mL
VR O, H He Ao MGkt H 255 1K E
25, TR A1 Ja R FH LB & S5 B T (ICP-MS)
ME . ICP-MS EEZSHCAH T A 1550 W, %
SAFREN 1.04 L/min, REERERE N 8 mm.
FUEBELEROENL, REHERE2 C. 5T
RS E W E A 15 Limin, 5iBYS 24 0.8 L/min.
SCIGSR A NiCKAEEE, SRAEBCACABEIE, He RAE

N 4.3 mL/min. {XEFIEATTE H ARG, RRg
Frill 3 s, AEMIETHEZREN 0.5 os, HEMEME
S 3 IR

253 JHIER. fEEEMHRIANZAZF0 R ZHRT
Rk L, R e FE TR 2T, A2 W UK BRI 100 pL,
BT 1.5 mL HOEH, MANETER (5T,
2.24 pg/mL) 20 pL, ¥AJiE 1 min, A1 EE 500 pL T
JEER A, JAHE 2 min, #A 30 min, 4 ‘C. 12 000
r/min B0 (EO¥EFEN85em, F[E) 10min, EL
BB, BAWCT, FEE 100 pL &%, 8 30 min,
B0, BCETE BT

i F: R Acquity UPLC HSS T3 i
(100 mmX2.1 mm, 1.8 um); AIRBEEE N 35 C;
WENAEN C5-0.1% FH B KIS, R B B e A2
F: 0~4min, 10%~50%Z}5; 4~5min, 50%~
55%Z.J15; 5~8min, 55%ZJE; 8~9min, 55%~
10%ZfE; 9~11 min, 10%ZfE: AR E 0.4
mL/min; BFEFEEAN 3 pl.

Ji kA SRAHEmIZ 51U (AJS ESD, fit
BT, 2NN (MRMD B3, SATR
FER 300 C, #SURE N 350 C, SRR E N
10.0 L/min; SR 11.0 L/min; REE<H
ECR
254 Hg nRxAENZishZ4 R K 8-A £, B
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15~30 min I (A BeAh, FRBREIZE 245 & He 25k
FEREAR TR R, AR B RS 2 S
30 min PN S I H AF S5 AR AR SR i B I

mE 13 Piw, ZahESHERER e
Hg JTGZ Y AUCo- 1+ Crnax A& R ERBLH 0.80. 0.66 1,

Fo BbAh, R FE R Hg 762 1 MRTo- .« MRTo-
S AR ERELI 1,164 1.06 1%, $Eh0 7t BoT
RE Rl B 0 6078 R0 (0 45 W T LA SR e v . BT
5, R EARAERRR He IAY0FI F FE 77 1H 55
N —E T T, AR RE 2D SEERUE B .

KRB EUE RS Heg BB 7 IS T —@ % 255 JHER. EAERIAEN 28R @t
801 B 801 ¢

_ 107 ~ o ki 2 o Fi

D o BB 2 60 » BT & 60 1 » R

e = BT & =

2 E 40 & 40

~ -1 g

05 - ¥ ig

X S &

& = Z

= & 20 4 = 201

o = '\H\T

. e

oo 0 0

1.0 4.0 8.0 12.0 0 0.5
t/h

0 0.5

1.0 40 8.0 12.

0 0.5 1.0 40 8.0 12.0
t/h t/h

(=}

8 RURHEL. W RITHAAEE Hg(A). RBER (B) FIREESMEEL (C) WMZRE-FYEMLZ (X+s,n=06)

Fig. 8 Plasma-concentration-time curves of total Hg (A), cholic acid (B) and hyodeoxycholic acid (C) after administration of

Lingzhu powder and particle-designed powder (X £ s, 7 = 6)

F 13 HBERBRR I8P Hg TEANFESH (X£s,n=6)

Table 13 Main pharmacokinetic parameters of Hg in Lingzhu powder and particle-designed powder (X + s, n =6)

A tin/h tmv/h  Cma/(pgmL™!) MRTo-/h  MRTo-»/h  AUCo-/(pg'mL"h) AUCo-«/(ug:mL'-h)
L3R 472+3.07 037+037  0.58+0.35 4.39+0.75 6.51+£2.92 1.42+0.75 1.58+0.69
FTRTHEL 4.8846.57 3.2143.76 0384026  5.11+121 6.9013.98 1.1440.52 1.594-0.82

bt 2 Pl GREREL. W ih#o AN T4
B o IR R AU 25 S8 IR R I 25 B 22 AT N, A5 524
AL ZAR B HAR AL T7 B B2 . B 8-By C &
B, FABRHIR 1) 57 P HE R RIURE 22 S IER (1) 245 ) iih 28
Sk PR A 5, BRI S FRR
. Wk 14 s, WERKASFSHERY], BBk
EUAHAEEEH) AUCo~+ AUCo~00n Crax SR T U THEL
FEAR—F, ol R 1,104 0.94. 0.91
s M8 ZEUHER R I RN B 25 3 R iE,

AUCq-~ AUCo-oo 11 Crnax 73 Sl KL F B THELR) 1,024
1.10. 1.14 f&%.

IXEZE RUR A, R R BRBUAL 7 AR AT
THRTZEM VR, (EXA T At sy, WIRRER
FE LN 2 BN AT AR e X —RILR
B, 2 i) FUAE RS A e R AR AR E T R
U o BEAL, ASHI T VPR A [ ) 700 4 1 7 24 K
[PsE et 7 BB, dEmdt— 0 amiA T
THEZ I RIS FE A i B

F 14 RIS RFROTHTER. BESBERETEANFESHE (X£s,n=06)

Table 14 Main pharmacokinetic parameters of bile acid and hyodeoxycholic acid in Lingzhu powder and particle-designed

powder (Xt s,n=6)

4H 51 M
tin/h tmax/h Cmad/(ugmL™")  MRTo-/h  MRTo-w/h AUCo-/(ug'mL"-h) AUCo-w/(ug-mL'-h)
FAEREL 2344099 0.85+0.66 44.96+1571 4.10+0.71 4.11+0.69 163.18+52.85 242.22+137.36
FIF L 5701422 0894157 494341997 4.46+1.03 7.35+£3.95 148.62+32.60 259.05+110.04
i 3L AR
tin/h tmax/h Cmad/(ugmL™")  MRTo-/h  MRTo-w/h AUCo-/(ug'mL "-h) AUCo-«/(ug-mL'-h)
BRI 5.64+2.54 0.53+0.74 59.86+21.55 3.14+1.02 7.80+3.23 145.73 +68.29 224.72+119.76
FLFEIHEL 5.60+£4.17 0334037 523941020 3.63+095 7.61+5.12 141.64+40.82 204.59+43.95
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