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Tri-PC/CS-NPs, MIE MZKRE, THEZEAZESH SR RS, B =M. Tri-PC. Tri-PC/CS-NPs X}
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SRR R, R T = S T R R

ERER: =MAF; BEIEE AW, SR, 9KKL; Box-Behnken BEiF-RUNI R WRAREE; MUK ALY AWAHE, &bk
JF4 A%

FESES: R283.6 XEAFRERE: A NERS: 0253 - 2670(2026)17 - 6730 - 13

DOI: 10.7501/j.issn.0253-2670.2026.17.007

Trifolin-phospholipids complex/chitosan nanoparticles: Preparation, oral
pharmacokinetics in vivo and evaluation of protective effect on acute liver injury
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Abstract: Objective To prepare trifolin-phospholipids complex/chitosan nanoparticles (Tri-PC/CS-NPs), and investigate its in vivo
pharmacokinetic behavior and protective effect on acute liver injury. Methods Trifolin-phospholipids complex (Tri-PC) was prepared
by solvent evaporation method. Single factor experiments combined Box-Behnken design-response surface methodology (BBD-RSM)
were used to optimize the prescriptions of Tri-PC/CS-NPs. Transmission electron microscope (TEM) was employed to observe
microscopic appearance of Tri-PC/CS-NPs, X-ray powder diffraction (XRPD) was used to analyze crystal form of Tri-PC/CS-NPs.

Saturated solubility, oil/water partition coefficient and drug release behavior in simulated gastrointestinal fluids of trifolin, Tri-PC and

YRS EHER: 2026-02-21

HESWB: HXAAREIEETH (81670088): 2025 LM TEEyT DA GUSEHR A HiHR S RIBE (2025-421)

TEEENY: Bb A& (1982—), o, Wik, PHl, WS RONIGIRE S KBRS . Tel: (0371)86176371  E-mail: haihai2008001@126.com
HEEEE: AR (1965—), B, F+, @lEdR, BT RINZES . Tel: (0371)23832014  E-mail: ZhangFL@126.com



PED 2026£9H B57% B 178 Chinese Traditional and Herbal Drugs 2026 September Vol. 57 No. 17 « 6731«

Tri-PC/CS-NPs were compared. SD rats were administered intragastrically with trifolin, Tri-PC and Tri-PC/CS-NPs, respectively.
Blood drug concentration was determined, and the main pharmacokinetic parameters were calculated. The model of acute liver injury
was established, and the protective effect of trifolin, Tri-PC, Tri-PC/CS-NPs on acute liver injury were compared. Results Optimal
formulations of Tri-PC/CS-NPs: the volume of water phase was 20.50 mL, the mass ratio of Tri-PC to chitosan was 4.15:1, and the
mass fraction of Poloxamer 188 was 0.10%. Envelopment efficiency, drug loading, particle size and { potential were (84.80 + 1.21)%,
(15.56 £ 0.10)%, (197.74 £ 5.58) nm and (32.69 + 1.14) mV, respectively. The appearance of Tri-PC/CS-NPs were spherical. The state
of'trifolin changed into amorphous form in Tri-PC and Tri-PC/CS-NPs. Tri-PC and Tri-PC/CS-NPs significantly enhanced the saturated
solubility and oil/water partition coefficient of trifolin (P < 0.01). Cumulative release rate of Tri-PC and Tri-PC/CS-NPs were 56.68%
and 88.45% in 18 h, respectively. The drug release process of Tri-PC/CS-NPs conformed to the Weibull model. Compared with trifolin,
the relative bioavailability of Tri-PC and Tri-PC/CS-NPs was enhanced to 2.41-fold and 5.36-fold, respectively. Tri-PC and Tri-PC/CS-
NPs effectively enhanced the protective effect of trifolin against acute liver injury, and the protective effect of Tri-PC/CS-NPs was
superior to that of Tri-PC. Conclusion Tri-PC/CS-NPs changed the pharmacokinetic behavior of trifolin in vivo, effectively promoted
the absorption of trifolin, and enhanced the protective effect of trifolin on acute liver injury.

Key words: trifolin; phospholipids complex; chitosan; nanoparticles; Box-Behnken design-response surface methodology; solubility;

oil/water partition coefficient; bioavailability; acute liver injury
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JE m AR BRI ORNY, H e Sl N RS,
KIFFE o =M RARZMHIT ) EZ RSy, HAH
IRERRARU . Bra . PRI SGE A AR T
SEVEPED2, FEERZ . & Ak A R I T
12 BN AR . PR AT IR FL R, =M LE pH
2.0~7.4 R Eh 2% (phosphate buffer, PBS) H
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fR/NE]; Zetasizer Nono ZS-90 Bk B EAX, FH
R T]; DW-86L829BPT HUyk A, W /RAEWIE
JTANER A IRA T 3.5kD RUEIER, AR AT
2y FRE 3 500, F[E Millpore A7) ; DS-806 A%
HAL, BRI BT A PR A 7] ;. AutoChemB861
B4 F B HTA, A 2 B A TR A PR
/A7]; ARL EQUNINX 3000 7 X 528 H RATHFL,
2% [ Thermo Fisher /A & ; SKZ-2 B4 B s, 1
Carl Zeiss A .

1.2 ER5EH

TEMERA ZAHIE i, LS BH0220719, i E 23
98.5%, PH%EREMEHIARATR =rHH 5k
245, 5 20230920, JiTES 5L 97.0%, Hlimiid ik
WTAHRAR; =mHx &, #5 20230815, )i
HH 98.5%, VU)IEYE s ar BRI AR A A
FORRE, it 20230522, 254 FLARAA RA
"l AR, LS 231028, G RS 2 RHEE R
AT BEIETO A 188, it 230425, HGRAIEDY)
BHEAR AT X OBz, fits 20240602, |
MR AR R A F] s TR E - LG 355
&, b5 G1120, I EKERHLHR AR MG
NR R E 21 (alanine aminotransferase, ALT).
RARIRB LM (aspartate aminotransferase,
AST). HAMYEALEE (superoxide dismutase,
SOD). W . MEIRFEA T -0 (tumor necrosis
factor-o, TNF-a) FIH4HMIS25-6 (interleukin-6,
IL-6) A& (5258 C009-2-1. CO10-2-1+
A001-1-2. A003-1-2. HO052-1-2. H007-1-2),
H L A TR 7T T o
1.3 )

SD KB H FE B s s oty YFaliES
SCXK(742020-0001, 4 75y SPF 4%, )5 & 180~
200 g JEAE A A B 2= Bt A O SIS B A BR A
ELE, ¥IFFE 3R G, sifesdE#tS . 2023-
SOLL-EC-20230915-1007-0000079 .

2 FAEEHR

2.1 Tri-PC/CS-NPs &

2.1.1 Tri-PC MUfil|&0) 43 BUife 2.2 g FI=rf
H1.0g WRAEL RN 1.1 D, BT 250 mL 3l
JEH, i 80 mL PUSRE. BT 50 CKiH
D1 FE 4 b, 1FETEE R T 50 C R REZ,
PR VUSRI, 15EEARYBT, BN Tri-PC, 1R
gREmm, #EFET 30 CRTTRMATT

%, B JE S BN R A

2.1.2  Tri-PC/CS-NPs [{ill & HU— @ AF 1%
MR A, NN AR 7 & 1) 58 SRR s Vo 1
188, T 55 ‘C NG/ ITLFE BV MRETE, ISR
BEFIVEIS VDU 188 /KA . BX 50 mg Tri-PC ¥
SmL K OEESY, A8 EKME, B —e
B 6] f5 ek i€ 28 0.5 h, RIFS-F OB RTR AW,
0.45 um FRFLIENESES, ZEUEH RN A Tri-PC/CS-NPs
REW . 3% Tri-PC/CS-NPs &b 77, 43 HIFR B g
FEEEFEANAIR VU 188, [F) VLM & B ERE S

2.2 Tri-PC/CS-NPs F=HEHSENE

221 @ik @i Agilent SB Cis i (250
mmX4.6 mm, 5 pm); AN 0.5%0 R - H I
(40 : 60); FAFAE 1.0 mL/min; &3 K 282 nm;
HEREARFL 20 uL; FEIR 30 °C FRAGESMR B LA =
TFAMET 6000,

2.2.2 0 HR SR L IR R
TR, EH PR R RSN 0.2 mg/mL (X
HE SRV, 5 TR ARAT o 6 0.5%BE R-H I (40
60 ) 1N BRI, LA R B VR 43 514 10.00+ 5.00+
1.00~ 0.10~ 0.05 pg/mL 1] Z 51 %] B A

223 MR AREE B “2227 TN REKRE
SR A, TR “2.2.17 R g R
SBERE 20 L BEAT IR, 1038 = M 25 R BIR QOO
UETEAR (Y, HEATZRVERDE, fShrdEdhZREa 7
FEN Y=16.94 X+1.37, r=0.9999, iR FH=H
HFLE 0.05~10.00 pg/mL 5%} B U4 THI AR 5 R
KRR

2.2.4 Tri-PC/CS-NPs il i )il & A2
B Tri-PC/CS-NPs V&£ 1 mL % 100 mL £,

BNFEEE 50mL #7510 min (Th3y 250 WL HiE Ny
40kHz), A, M 0.5%B5ER-F I (40 1 60) V&
B FIMREESS, IBEREEIE 5 mL 2 10 mL
A, R 0.5%0EER-F I (40 1 60) JE G4 7FIH
BEER, RISV

225 LEMES YIRS, 1R “2.2.47 T
NI S B PERE A 5 B O R AR
(5.00 pg/mL) 1 “2.2.4” T'F Tri-PC/CS-NPs i
SRV, A PIEERE 20 pL BEATIIR, A0SR ikA,

SR 1. SEREN, =ML E R, A
S E BT .

2.2.6 FEELEFEE 4r5IHL0.05.1.00.10.00 pg/mL
SRR A SRR E 6 IR, AR =
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1 Tri-PC/CS-NPs (A). =ME S (B) FFRMEHR
(C) B9 HPLC
Fig.1 HPLC of Tri-PC/CS-NPs (A), trifolin reference
substance (B) and negative sample (C)

FFUETHIAN 1Y RSD K IKN 0.70%- 0.46%- 0.30%, 3=
HZAX AR K 5 P R 4T
227 FaEMEHEEE WLEL Tri-PC/CS-NPs {5
W, A FHI4 )5 04 3. 64 9. 12, 24 h FEFENE,
48 B = IH-FFIE AR ) RSD A 0.96%, 45 5% B Tri-
PC/CS-NPs HEisl i 24 h AR e 1% R 4f -
2.2.8 EEMEL  HUF— Tri-PC/CS-NPs #ii T
17148 6 A SV, JEFEI R, 25 R =
S RSD A 1.15%, S5 RFBIZLIGEE M RIT.
229 JOFEECEESE B Tri-PC/CS-NPs JRE]
% 100 mL &=, £ 91, BMHIN 0.5 mL, &
A I = = W [ 174 GOy o = R S R L7
100% F1 120% 0\ = W4 00 HE G v, IR 3% R
“2.2.47 TR 7 A, T =R
&, RIEmAEFANERITIEMAERE, 4R =
- AT I EE [T N 98.66%, RSD A 1.27%,
SE R R IIZ LI IR IR R =
2.3 Tri-PC/CS-NPs 12, { EEfiI.
=NE

H{ Tri-PC/CS-NPs JR&W, {FH 0.45 pm FLfL
JEMEYEL, BRE MR RS IRE 1 mL £
JEMREABIEE T, 8 500 r/min B GHOF1E 6.8
cm) Smin, HUHEIENE, BT SmL FEE, @S
10 min (ZJ3Jy 250 W HiiZN 40 kHz), LIEIR
Tri-PC/CS-NPs 2544, 14 FH 0.5% iR - I (40 © 60)
REHFIERE 10 mL, WE#aH = HEHRRE
(M as)o TRFEHI4% Tri-PC/CS-NPs I = - (4% 24
B (M use), THEAEZ. L Tri-PC/CS-NPs JR&
WEEET, MEFE (M e, HHBZE.

IR =M /M pzz

WA E =M ws/M wsn

B Tri-PC/CS-NPs JE &M A b, 4t

Cla |w [»

HEMEFH

BESAT9, B TR RN E A g 22 4 Bt a2
(polydispersity index, PDI) Flfifs, H{ Tri-PC/CS-
NPs R A ¢ AL FFE S, R obEe T
H, PR¥F U BURE SV P i v T 5, e € FA .
2.4 BREZEERE Tri-PC/CS-NPs 5T E
241 KAAEBEE  1E Tri-PC SRR R
411, WV 188 TR HCN 0.10%, il &I TE Ay
30 min PIZHETR, FHEKMAAEFXS Tri-PC/CS-NPs
BEER, G E. KA BN, 2&RILE
1, BEEZKAAARRUEETIE I, R ML ES R
WJE R, AT Re R KRR /N 22 5200 Tri-PC
172 SERE o AT A B R i A Ay () RS e, 38
SEERPERIE AT LA A S Tri-PC ) A H
HALTERY Tri-PC/CS-NPs; KAHARFR L KIS, A fREsE
Wi Tri-PC/CS-NPs ZEtatae e, 25953k N7KAH,
DRI T 0 e Nk 2 N . BRSO /NS 1 K
e, (B AL KT 30 mV. 1 F/KAEF N 20 mL
B, AR 80%, HAEKT 15%, Kt/ T
200 nm, WUFZELL 20 mL AT KRR 15~
25 mL BT
F1 MABHRIEIN (Rts,n=3)
Table 1 Effects of volume of water phase (X +s,n=3)

KHAEBmML BE%F%  H4E%  Riff/mm  (EA/mV

10 63.69+1.33 13.86+0.10 253.75%£9.33 31.57£1.50

15 69.90+£0.68 14.23+0.12 231.00£7.76 32.40+1.72

20 79.07£1.13 15.1340.08 192.42+5.21 30.91%0.82

25 74.631+0.67 13.051+0.14 213.51£5.55 31.84+2.84
30 71.394+1.01 12.04%0.16 240.55+3.75 31.55+1.54

2.4.2 Tri-PC 55 RMERELNHELE  ERMAE
20 mL, V&V 188 & 4r 0N 0.10%, il 45 B[]
N 30 min A2, %% Tri-PC 5% R ELL
%} Tri-PC/CS-NPs R, # 258, REA ¢ Bir
g, 55R WK 2. FEFE Tri-PC 570 5 i & L
RN, Tri-PC/CS-NPs 03 A% 24 7 1y 5L 50 1
INJE RS, ATRER Tri-PC 575 BhE & b %
MR NG S e AR R R L, X Z R A4
BEAT AN Tri-PC/CS-NPs 5 #4 s t 2 = A g 12,
AN AR OEE B YN R 5h - K o U v AN =3 N
A, (5 A AT 30mV. HF Tri-PC 552 %
PR LN 4.0 1 1B, BHEE KT 80%, HAREK
T 15%, RN, #UEELL 4.0 01 NH,
% Tri-PC 55c PR 3.5 1 1~4.5 1 1, #4T)5
SR
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Fz2 Tri-PC 5ZRBERELLMFM (X+s,n=3)
Table 2 Effects of mass ratio of Tri-PC to chitosan ( X + s,

n=3)
THPCSTE o spmm, BZEM  Rfm  Cbfmy
0 B ’
30:1 62.78+1.25 11.80£0.20 245.88+4.98 31.83+1.96
35:.1 65.69+1.15 12.32£0.13 216.294+4.65 32.84+2.19
40:1 80.40+0.59 15.17+0.18 205.25+9.87 31.16+0.87
451 75.6711.24 14.31£0.11 217.70+4.71 32.62+0.53
50:1 70.99+0.61 13.75£0.08 234.53+6.58 32.18+2.11

2.4.3 VIS 188 HE S EINFELE  LEAKAH AR
20 mL, Tri-PC 57K EL 4.0 0 1, &N A
49 30 min I26AF T, BETAIE VDU 188 i fE 1 Hx)
Tri-PC/CS-NPs f3 2 | # 2y Fiiel ¢ AL RS
i, ZERIR 3. MENTSIDW 188 R HiE
HEEEI, BE R R BN E T R, T
RESE RUONTRIS VDU 188 & —FhaR a1, 7E/KAH
HFS KA G T T BRI 2 A BHL, LB TE Tri-
PC/CS-NPs 3K [ J5 2 2 FaE /E I3, FoE 438 m
TS VDU 188 Jii & /- HCA I T4 Tri-PC/CS-NPs
L R B AR VDU 188 i & 4 Hud KA,
TEKAH T O AR 04, FESGIEAE T F B
Tri-PC/CS-NPs #Eik 2/KAH, (HREFMEAET
F% . Tri-PC/CS-NPs ¥ 1% B % V19 v Ui 12 70 £ 1~
B, {H CHART 30 mVe H4I1EVOI 188 i &
S3E09 0.10% 0, FLE KT 80%, # 2= KT 15%,
KiA2/NT 200 nm, HUSEELL 0.10% 0, SHHE
YOUR 188 i 4051 0.07%~0.13%3E17 5 24k

2.4.4  HIERET RIS EKAAF 20 mL, Tri-
PC 555 BB EL 4.0 1 1, JAIRVDUE 188 ES
£ 0.10% M54, BEIIETL I 188 Jii &40 HUN
Tri-PC/CS-NPs %, 2. R ¢ AL
M. S5 4, A & I R) ) I 3 2 AR
ZiE BN N IEES, WRER N Tri-PC fiH

3 OB 188 FRESBMEN (X£s,n=3)

Table 3 Effects of mass fraction of poloxamer 188 (X + s,

n=3)
TRV 188 N, o »
A BEFY  BERE% Wife/mm  CEA/mV

0.04 63.72+1.51 14.3810.08 275.23£7.44 31.65£1.67
0.07 71.49£0.72 14.72£0.07 232.794+10.80 31.66+1.78
0.10 80.58+0.59 15.2840.12 197.38+9.02 30.5610.59
0.13 74.3340.72 13.10+0.10 180.38+3.45 31.38+1.49
0.16 70.07+1.10 12.06+0.16 175.271£6.07 32.54£3.02

R4 FHIZEFEIREE (X+s,n=3)
Table 4 Effects of prepare time (X + s, n =3)

W,
[A]/min
10 6120 1.60 11.9340.09 246.90+7.75 32.3141.45
15 72.49+0.73 13.7540.14 227.25+4.73 31.01+1.15
20 81.64+1.39 15.22+0.04 202.79+435 32.96+0.84
25 82.63+0.56 15.35+0.16 201.16+5.46 31.80+1.54

30 77.41%1.13 14.55+0.08 201.62+10.49 31.28+2.37

BHE% B mm CHLAT/mV

far 5 52 5N 1E PR H 4L TE B Tri-PC/CS-NPs 75 %
—EIIN ], RBEARAELE A BT, &
i [ AT e S IR AR 1, 2R Tri-PC/CS-
NPs feE s, (R E T . KR
P RIEETAR NS, (AR T 30 mV. MHEA
I (8] 25 min B, F3F 2 A2 B ARG S,
SE 1%} 18] ] 4 Tri-PC/CS-NPs.

2.5 BBD-RSM it Tri-PC/CS-NPs &5 T Z
251 MALTE  AKAERR. Tri-PC 55e b &
o yav& b 188 i &4 A2 i 4 Tri-PC/CS-NPs
MEZEEMER, MENETE X, X X FH
BEVEER (+1). 0. & (1) 3K,
247 DUR AR RZRLERATH, E—EHEN
F EHARRXS C ALK, MO N -
KR, HAEMRAENRTE Y. Y Vs
FLL=F W PFH—1EH (overall desirability, OD)
BT AL, DRI E M ER &, F
K428 /INE Tri-PC/CS-NPs Ak 75 .

OD E R BL 17 4 sege i B R a E
(M) FIER/ME (M) N5, FHAR d ws=
(Mi— Mimin) (Mmax — Mmin) s VFRSNSEBRE (M) 1)
d were, [FVETFEL d wesws LA 17 AS2EG HPoRAR B R
(Minax) FE/AME (Minin) AZ7%, FHAR d we=
(Minax— M)/ (Mumax— Mmin), THESALFRME (M) 1)
d s T OD=(d wesz X d wzsn X d wie)> THEAF 2]
Ab75 T & T S2br OD Ml I 545 5 W& 5.
252 BMHNE RITEST KA V11.0.2
[] Design Expert %) 3% 5 &5 Rt iT &, /4542
OD 5 Xi. Xo. X5 Z[A]f) 3 JC 2 RET7FE N OD=
0.914+1.75X 103 X;40.11 X,—0.06 X3+ 0.12 X, Xo —
0.18 X1.X3—0.02 X2X3—0.33 X;2—0.27 X22—0.40 X32,
VERBUERERY o X & WU AT 7 2200 M, G5 R WK 6,
A LAY P<<0.000 1, 6B AR HAG B 5 2 it
o Lo BEALHE R R2=0.979 1, A& REL
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# 5 BBD-RSM I+ 5%R (n=3)
Table 5 Design and results of BBD-RSM test (1 = 3)

®6 FEN

Table 6 Analysis of variance

RIS X/mL X Xo/% Y1/% Yo/% Ysnm ODH LIH PR ARE BJr Fl PlE
1 15 40:1 0.13 7436 14.73 24128 0.273 A 1.89 9 021 36.42 <0.000 1
2 20 45:1 0.07 75.68 14.42 23126 0.407 X 245X107 1 245X107  4.23X107°  0.9950
3 25 35:1 0.10 70.81 15.56 199.34 0.000 X2 0.09 1 0.09 15.82 0.005 3
4 15 35:1 010 72.66 15.08 229.75 0.334 X; 0.02 1 0.02 3.47 0.022 0
5 25 40:1 0.07 73.93 14.69 216.38 0.456 XiXa  0.06 1 0.06 10.22 0.0151
6 15 40:1 0.07 7441 1571 246.92 0.000 XX 0.13 1 013 23.03 0.002 0
7 20 4511 0.13 71.89 12.94 204.37 0.213 XX L13X107° 1 1.13X103  0.20 0.6713
8 15 45:1 0.10 74.66 14.65 231.77 0.385 X2 045 1 045 78.06 <0.000 1
9 25 45:1 0.10 77.06 13.62 196.94 0.537 X2 030 1 030 51.71 0.000 2
10 20 40:1 0.10 82.22 15.31 201.35 0.872 X 067 1 067 115.52 <0.000 1
11 20 4.0:1 0.10 84.39 15.58 196.44 0.986 W 0.04 7 5.78X1073
12 20 3.5:1 0.07 7244 14.54 237.48 0.239 AT 0.03 3 0.01 5.01 0.076 9
13 25 4.0:1 0.13 73.92 12.47 19424 0.000 4if 2 8.50X 1072 4 2.13X1073
14 20 40:1 0.10 83.06 15.29 198.26 0.911 M7 1.93 16
15 20 4.0:1 0.10 8291 15.44 203.19 0.891 253 WM AN TR AN V11.02
o i b one Do B KM, AR

Rai?=0.952 2, PiEHIKT 095, Uil ZEAHA
EHEARENZSENE, L 4.18%MEHE v] 5 H I
2. JBI P=0.0769 (P>0.05), Ui THHEE
RXFHNA G5 R E BE VR, B X, XX, B
HRFEEER (P<0.05), Xv XiXas X2 X2 Al X32
BAEWMEEEES (P<0.01).

0.99 | 1.00 1

8 0.50; 8 045

0.01 ‘~ -0.10 ¢
4.2.5 i - '2245‘ .0.12'

X 37511 175 X/mL

Tri-PC/CS-NPs, FHtikE R, H2E. hafs
Fr OD fHZ5 R WK 7, MR OD {H (0.994), 3
it OD {E AR 22 43 3 N —-3.12%+—0.70%-—1.11%,
ULAH OD Ui & 45 R 278 . 3 it
Tri-PC/CS-NPs V¥ tu3 %y (84.80+1.21) %, #K
2R (15.56+0.10) %, FiffN (197.7445.58) nm,
KAt oA WLl 3-A 5345 3 4t Tri-PC/CS-NPs ) ¢
AN (32.69+1.14) mV, iH] Tri-PC/CS-NPs %
T 1 LT, RS SRR B B e 1 LA oo,
¢ AL LI 3-B.

X3/% 0.09
B2 fEEXT OD ERINENE

Fig. 2 Response surface of every factor on overall desirability

i) B2 [T 1) SR AR SA , DO (EBEE XiXos X1X5-
XX N AN G T RS DO (HBK, F£oR
Tri-PC/CS-NPs 4748, #dE OD a4tk H b
NEKAE, 43 Tri-PC/CS-NPs e fEALT7 = AKFARFR A
20.50 mL, Tri-PC 572 BEm LA 4.15 1 1, 1
Yo Ui 188 FE /BN 0.10%, OD ¢ KA N 0.994.,

2.5.4 Tri-PC/CS-NPs 475 TZUGIE 147l #% 3 it
0.99 |
8 054
0.09
, '22‘5- .0.12' : : 21.25.: 1
17.5 XymL X3/% 0.09 37501 X

&7 Tri-PC/CS-NPs LS TZWIFLER (X+s,n=3)
Table 7 Verification results OF Tri-PC/CS-NPs
prescription process (X £ s,n=3)
ik BEEHE%  BARE% kiff/mm  ODfH
1t 84.33+1.26 1551£0.09 196.59+5.78 0.963
FoHlk 85.86+£0.77 1556%0.10 198.98+5.70 0.987
3t 84.22+1.07 15.61%0.13 197.66+7.39 0.983

2.6 Tri-PC/CS-NPs IR{L 14 RAfER
2.6.1 FEHH T RS (transmission electron
microscope, TEM)  HX Tri-PC/CS-NPs V=3 3 i
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A
1 10 100 1 000 10 000
FifE/nm
B
=150 =50 50 150
¢ A /mV

3 Tri-PC/CS-NPs Kif253% (A) 1 CEAL (B)
Fig. 3 Distribution diagram of particle size (A) and
potential (B) of Tri-PC/CS-NPs

200 nm

4 Tri-PC/CS-NPs ] TEM (X 14 500)
Fig. 4 TEM image of Tri-PC/CS-NPs (x 14 500)

B b, PRERAEZ EHRTT, N 1.0%BEES RN, R
R Qe a3y 5), B, BELE TEM FEa G b, T
K& 14500 FZEPATW%EH] Tri-PC/CS-NPs JES. 45
L 4, Tri-PC/CS-NPs #M5i NZRER T 9K ki,
SR B, TRNEIS.

2.6.2 X PN ARAT HE (X-ray powder diffraction,
XRPD) 43#r 2% Tri-PC/CS-NPs 4b77, 43 B =
MR EORLZ . B SRRV YDA 188 AT A
HURS), SYIERAY. B Tri-PC/CS-NPs JR=21K
BT, 13 Tri-PC/CS-NPs [E{A# A . B =M1
JERLZ . BENE. Tri-PC. FeRHME. VDU 188, ¥
HIR AWM Tri-PC/CS-NPs Hy K& &, 40 HIHEAT
XRPD 4, FH#5HEE N 6°/min. R IE 5. =
WFEFTE 4.1°, 4.3°4b i ZY AT S I A5, 7E 9°~30°H
UK ARG A G AT % . £E Tri-PC ) XRPD K
T = A S BT S ESA S O, UE B Tri-PC XY

Tlb-PC/CS-NPs
MY

Wig Vb 188

FLIRE
Tib-PC
Ll
) NPT
0 10 20 30 40 50

26/(°)
5 &S XRPD £R
Fig. 5 XRPD results of every sample

R R R M O . 5 SR R DL AR A A B AT
I, EYHRIRAY) XRPD B A a] W =rHF. B
NEAIVEVS VDA 188 & H HURFE dh B AT S0 . #E Tri-
PC/CS-NPs ¥y K XRPD &3 op = - RFAE A7 5 U6 12
T, TAVETO U 188 S ALAT FHIETRE R, Ui =
- 7E Tri-PC/CS-NPs fEERAS v g K A28 4L
2.6.3 Tri-PC/CS-NPs ¥fi#fE J 1gP EHMxE  Hud
B EREZG . Tri-PC Al “2.6.27 TR & 4
HYE AP Tri-PC/CS-NPs ¥ K, 437 & T4itbK
W, 450 W BhEREE A 30 min, FREEDE =M
Vg, BT 25 CKrH L IPiEE 2d GERER 700
r/min), £ 0.45 pm SALIEMEEE A S, BRI
TR 5 = I IR o 40 Al ) 6 7K VLR ) I 2 i
J IF SE BEVLURN 7K AH, B0 & = R 24 Tri-PC
A Tri-PC/CS-NPs K, 437 E T 10 mL 7KAH AN
MIExEEd, BT 25 CKBHHEAHEE 24, &
0.45 pm FRALIEEIE L SANFE L, TI5E &4 S AE K
AR IE S B R AR (Co)o 23 HIEL S mL,
NIE SR KA 10 mL, BT 25 CKRIG T
J1FE 2d, 4 0.45 pm FRFLIEREBET B ANFE S TR IE
A KA P RARE (Cy) Ble Skt R AL
(P) =(Co—Cy)/Cy» I 1gP 18, &5 WK 8.

A WL, Tri-PC. #EERAS 4 A1 Tri-PC/CS-NPs 13
WS E M T =M AR E (P<<0.01), 5 Tri-
PC HHEL, W3R AV AR AT BAT A 0 25 4 v
(P<<0.01), ARESIVEVDUS 188 HISEIEIER A K.
Y iR, Tri-PC/CS-NPs ¥& I3 &
BB # M 2R (P<0.01), Hik, Tri-PC/CS-
NPs & =M IR BN . 5= R
Z4AALL, Tri-PC Al Tri-PC/CS-NPs [ 1gP {l 155
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#=8 BMERIgPELZER (X£s,n=3)
Table 8 Results of solubility and IgP value (X + s, n = 3)

JEST VRfEE /(mg-mL™") lgP{A
I R 2 2.5940.06 0.24+0.02
Tri-PC 6.10+0.07" 2.66+0.10"
YERAY) 58.79+2.48*# —0.53 £0.05**##

Tri-PC/CS-NPs 134.22+4.20™##AA 1.09+0.09" ##4A
5= EEZG R "P<0.01; 5 Tri-PC WL #P<0.01; 5
PIER A 22P<0.01,

*P < 0.01 vs trifolin crude drug; #P < 0.01 vs Tri-PC; 22P < 0.01 vs

physical mixture.

EEVEIEIN (P<0.01), Uil = MR a2 R
o, TELR SR 1gP AR EE TR (P<
0.01), FIRESE M T ELR A VI KA I B3R sl
LR TRRIEIEITE . 2259 1gP>2 I, A RERIZ5)
JE VA P 3 e T s e B P S, BT Tri-PC Y
lgP {HIA 2.66+0.10, HAEN Tri-PC 7 BEF2MA A4
P R HR B B . 55 Tri-PC AHLEL, Tri-PC/CS-NPs )
lgP ERIH R ZE R FF(P<0.01), 1X42& T Tri-
PC/CS-NPs X[/KIEH MR EAEM, KT R ERT
#, Tri-PC/CS-NPs il | Tri-PC [ IgP ff, Wfg
SR T2
2.7 Tri-PC/CS-NPs FR T HIHI & K& 7Bt e E &
HY Tri-PC/CS-NPs R &3 50 mL (4MYLILIE] 6-
Ay IMNHEERE 1 g FIFLKE 1 g, IRGEMIG TR
PEARIE T, =55 C R 3d, MU B T4 T 5L
RE st b, &5 B SRR, 3d JERUHENS
P4 — 1 Tri-PC/CS-NPs T8 (AM LI 6-B).
T Tri-PC/CS-NPs - T-#r AN S K, R 2,
TR ILE 6-C, T HBOGERS T4 2k
JERER AT L T IA /KRB (APILE 6-D), B
T )G TR BV R — PR R 2 Bk &R, Tri-PC/CS-NPs
Rk AT )5 2R T HT AR AS - Tri-PC/CS-NPs ¥
THEFERERAEE, KiiE. PDI A § B 5N

6 Tri-PC/CS-NPs B2 (A FT#H (B). 4iLkE
BERER (C) RETIERYE (D)
Fig. 6 Tri-PC/CS-NPs suspension (A), freeze-dried powder
(B) and suspension after redissolved by purified water (C)
and Tyndall effect (D)

(82.11£0.60) % (217.33%5.27) nm. 0.169%0.010
A1 (33.2140.88) mV. BIFFEHFEH T, H
KT 80%. Hif2 1 PDI A Fitl K, {2 PDI{H 4}
/N 0.3, SRR AR —. C B EARAR
1k, Tri-PC/CS-NPs 75 H5 1F L o
2.8 HIMREDITHMR

B = JE R 25, Tri-PC Al Tri-PC/CS-NPs 4
ThiEsE (M ESEYRN 25mg), BTE@ETRS
AR BAMIXT 2> 7 )& 3 5000, AN pH 2.0 PBS (&
0.5% SDS) 5mL, e Rauks BT 8 mimilE,
PRI RNEEW . B pH 2.0 PBS (£ 0.5% SDS) 1
L, BTHEMAS, FREHERAN FERE
(37.0£0.2) °C, ¥WEHIHEN 75 t/min, HUFERS[A] 55
AN 050 1.00 1.5, 2.0h, BUFEARA SmL, 4
UHUREJE M pH 2.0 PBS (75 0.5% SDS) 5mL. 2
h EBRBAN B NEE (37.010.2) C. A
N1 LK pH 6.8 PBS (4 0.5% SDS), HURERT ] 54
AN 3. 4y 64 8. 12, 18h, HUFEAAFURIAMA 1A
FRIIN 5 mL BUFEZE RS, B %M FF A 42 8 500 t/min
B (B4R 6.8 cm) 20 min, JE B =
S, FFemIR iz, &R ILK 7, Tri-PC ¥
S 18 h RAVEEER HH 41.71%42 51 2 56.68%,
FEE Tri-PC 185 7 =M IS ME . OB 7R
AFTEL H Tri-PC BRSO R4 7
BRI . Tri-PC/CS-NPs 78 18 h 2B N
% 88.45%, RT3 = MR RO . B
RIS 45 B 9, Tri-PC/CS-NPs B2447 5
Weibull B AH I Bt iy » DR G 247 3 6 5 B A
AR
2.9 Tri-PC/CS-NPs ZF#MiaE £

HCHT 1] £ 2% EHAE P ML H 1) Tri-PC/CS-NPs {4

100 7
80
S
60 A
=
oo
=40 A
Bk _ ol 2
- =R R
20 1 —— TIb-PC
-= TIb-PC/CS-NPs
0 ’ . ’ ’ ’ ’ ‘ . :
0 6 12 18

t/h
E7 BHGERBHREIMNERIL (Xts,n=3)
Fig.7 Release profiles in vitro of every sample in simulate

gastrointestinal fluids (X £ s, n=3)
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%9 Tri-PC/CS-NPs FEHgEE]
Table 9 Fitting release model of Tri-PC/CS-NPs

R WETTHE R
—% In(1—M/Mx)=-0.119 3 1—0.283 2 0.916 5
Higuchi ~ M/M-=0.013 0 #'>—0.060 7 0.975 4

Weibull  InIn[1/(1 —M/M)]=0.735 3 Int—1.207 0 0.980 1
ARSI IE], M, AT M550 ¢ Floolh B SRR IURE, My Moy ¢ 1
Jia) AR 3 3

t is time, M, and M., were accumulative drug-release at time ¢ and M.,

MM, is accumulative release rate at time .

THr, MERHERAE 2, Kift. PDI A C HAL,
VERXT EbkRifE. K Tri-PC/CS-NPs % T¥ & 110
CUKFEH, B TA 0. 1. 24 3. 6 AU,
[F2 DA [F] ) 5T FEFe pntel, 45 R ILEE 10, 26 6
H Tri-PC/CS-NPs ¥y KB 5 M E % kift. PDI
A C WAL B SRS AH L, TERE A (P>
0.05), Z5HF B Tri-PC/CS-NPs ¥y KAEMKIR & T
FROEME RIF, A FIIRERME T 2%,

#* 10 Tri-PC/CS-NPs FFMIZEMLER (X+s,n=3)

Table 10 Stability results of freeze-dried powder of Tri-

PC/CS-NPs (X +s,n=3)

vH BEERY%  kiE/mm PDI CHEAL/mV
0 82.11+0.60 217.33+527 0.16920.010 33.21+0.88
1 82.17+0.91 220.16+3.11 0.171%0.070 34.06+1.27
2 81.82+1.13 219.84+6.04 0.166+0.013 32.89+0.84
3 81.20+0.88 223.67+528 0.163%+0.110 33.17+1.52
6 80.84+0.97 225.93+4.96 0.17320.090 32.74=+1.39

2.10 ORRZASHEMR

2,101 R PRI R o3 B = Rk 2
Tri-PC 1 Tri-PC/CS-NPs ¥} K& &, /8T 2 mL
0.5% CMC-Na 7K 1, H o =70 Tri-PC ig TR
ERECHIR A 15 s (TIFN 250 W, BiZN 40
kHz), 2 783451, B SD KB 18 K, BN X
34, A% 6 R, 1% 100 mgkg FE (LL=rF
) ig. AT 0.5, 1.04 1.5, 2.0, 2.5, 3.0. 4.0,
6.0. 8.0~ 12.0h, FFFRFHUM KR E T & LEERI A 4%
B, 10 s 5 ERRERIRAS, [ e KRS T IRHE G # ik
WRIMZ) 02 mL, BE R E.OQE T, 3000 r/min
Bty (012 6.8cm) 2 min, BUM K AR
2.10.2  PIBRIE TR R ML RFE S A B R %5
FRECAETE F 20T HR T B, {8 P R e 75 VA O 0k
SRR 500 ng/mL, ENHNFRER, K5 AL 100
ul BT 208 H, I M2 5 100 uL F1H EE 500
ul, ZEEHRE 2 mine. 8 000 r/min &0 (B04%

6.8cm) Smin, WE FLEEHMHE R —TSAELE
i, 40 CHEAK TERERT, #E. MERTIA 100
ul HEE, HAE 1 min (BN 250 W, SR 40
kHz), S G,

2.10.3 MM HELE S O MR E S =
JREIREN 1200, 600, 300, 120. 30 ng/mL, %
JiR R RS S Y 100 pl, 3% 08 “2.10.27 T K 5k
1l 2% = PP I 2RO B RV BN T TR IR
500ng/mL). % “2.2.17 T FEOi% & HERE 20 uL
W5, THE =M RIE AL R IR L E (D,
= RERE OO $HTRERE, BEE7E
Y=0.068 3 X+0.021 1, r=0.998 8, iH7E LLIESE
FAZNWFRIATHE R, =MH7E 30~1 200 ng/mL
2 RIFIMEIEX R,

2,104 EHEMEEZR WTAMEK, #%E “2.1027
TR J7 ik & 2 (2R, 5 U IR E 30
ng/mL = HAF 2R B AR (SRR R, TR
WREE 500 ng/mL) A =IH-H2525 12 h MR I,
S 42217 IR S AREERE 20 uL, il B,
ZER LI 8. 5 R, AL R Aaihg Tt
JR PR -

TeRehA %

=M

°|ow>

. 4 8 lé I 16 20
t/min
B8 m¥iE#H#m (A, TEME+=MHE+RR B) Fix
HIM#KE® (C) B HPLC
Fig. 8 HPLC of plasma sample (A), blank plasma + trifolin +

internal standard (B) and blank plasma solution (C)
2,105 KR B MEREIRE S N
30, 600, 1200 ng/mL Jii#HF mid il (EAETERA 2R,
JUEHEE 500 ng/mL), FESNE 6 X, R =M
FIAEHERS VG TR, 73 LLAE 9 RSD 43514 7.03%-
3.94%. 4.17%, ZRFINZIIHEHE RIF.
2.10.6 FRoEMEIALE HBUREIREN 600 ng/mL =
A P I CEAEIERA R, JEIRE 500
ng/mL), 43%1F 0. 3. 6. 9. 12, 24 h BEFENE,
R = E AR R AR, 938 LU B RSD
6.30%, 45 RFI M IRFE IR AR E e R I o
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2.10.7  $REUESCR AN RS BUR B
31 304 600, 1200 ng/mL FAEEEN (LR
FIRERE 500ng/mL), #% M “2.10.3” Wi K 5 ikkb
PRAF B B RE A, W = R A 2R 0T
M (a); BL100 pL FH MK E T E0EH, MAH
i 500 pL, 2R IE 2 min. 8 000 r/min &0 (B0
F42 6.8cm) Smin, WELEEHMHES —FTHAH
OET, 40 CHEAH BT, I =M AL
Py Z0F HE R VAT, 36 = I e T R 30,600
1200 ng/mL CEAEMERAE, JBiEIKE 500 ng/mL),
Mg = AR R A () B =M &
W2 529 300 600+ 1200 ng/mL % & VAR (A
FK, {CHEM R EIRE 500 ng/mL), WlE =1
HAAETEAA R (o). FERENCR =a/b, K.
W R IR = R RN 4 S 96.64%
103.71%- 94.49%, {CHEAAFZIEEALER 96.13%,

T = IR R R SR A RS S5 R o T
No=blc, &+ 1\ SRR E =R N5 A
N 97.11%- 96.56%- 104.03%, FETEFAZFEF Ry
97.36%, &4 TR B =M S AR TN 23 TN 1 /N
2.10.8 ZjBtEE R ST 24 -] 2R A
9. KM DAS 2.0 B, JEn =S
THE VR = M3 R 24 . Tri-PC Al Tri-PC/CS-NPs

2G5S, SR WE 11, 5= ERIZ5MH T,
Tri-PC ) fmax~ f12 TLREFEMEZER (P>0.05), Cuax
BEMRE (P<0.05), AUC)- Ml AUCq-wbl 3
PR (P<<0.01), 68 Tri-PC AJ{ZHE =H-HF kN
W, A AE DRI E A 2.41 1% . Tri-PC/CS-NPs [
fmax DAL ST (P<<0.01), £1 R FEVELEK (P<0.01),
Crnax W R ZVER I (P<<0.01), 8] Tri-PC/CS-NPs
SO T = AN AT, AR AR R R D
536 ff. 5 Tri-PC #HLt, Tri-PC/CS-NPs T ##5)
P EAWMBEENE (P<0.01), KW Tri-
PC/CS-NPs fi¢ =114 Py R s 5 B AL

1.2
- =IHFFERIZ
—: —+ TIb-PC
B 038 1 —— TIb-PC/CS-NPs
=
1
®
i 04
=
0 3 6 9 12

t/h
B9 HiFmIZ-ITHILZ (X+s,n=6)
Fig. 9 Plasma concentration-time profiles of every sample
(X+ts,n=6)

x1 BFHGNEEAHNFSH (X£s,n=6)

Table 11 Main pharmacokinetic parameters of every sample (X + S, n = 6)

FF it tmax/h tin/h Crax/(ngrmL™") AUCo-J/(ngh-mL™")  AUCo-»/(ng'h-mL")
= R 24 1.334+0.29 3.07+£0.43 239.03+40.55 783.29+86.14 796.40+93.92
Tri-PC 1.3940.37 3.3940.56 390.65146.86" 1 891.33+184.99* 1 929.04+202.84™

Tri-PC/CS-NPs 2.38+0.57"%  51140.85%

1 114.50+259.13"*#

4194.71+427.63" 4 286.031+497.46"

=M ERIZ b *P<0.05 *P<0.01; 5 Tri-PC H#: #P<0.01.

*P<0.05 *"P<0.01 vs trifolin crude drug; #P < 0.01 vs Tri-PC.

2.11 2R RIPIERELER

2011 SRR BRI a3 I A A
BINRE. PUASEERRIGIT & PR R S8R
U7, SRR B R F 4 B 2494, 75 S FF
13 25 800 5 R P 25V E N P R 42 A
SD K&, st Gig AEF K. B (ig
AEFERAO L FHPEZGAH GRS, 200 mg/kg) 1171,
=4 (100 mgkg). Tri-PC 20 (PA=M-E,

100 mg/kg) M Tri-PC/CS-NPs fi&. mifl&E4H (PL=
HHE, 50, 100 mg/kg), FA KRB 6 H, HK
9:00 B AT ig 4524, ES: 7 do FJ5 1 IRGZ 6 h
Ja, XTHEAL ip ARBRERK, HARKY ip X OBk EIE

MR (300 mg/kg) GRS, 6 h J5 X & RO FFR
SRR, SR ip 2.5% 0 LG Z AR, R IR BREY
I, WEEMEAE S, B T-10 CUuKFEMRAE. Bt
BURER, B A O R BB, 35 e fe T
MK, FRERE. PUFIEHRRET 4%2EH
i, AREEE, &R, SHREHLE, £
K (5min) —95%ZFE (3 min) —80% L EE (3
min) AbHE, fFHBFARKRE-HL (HE) %t 5 min,
B TU s NSRBI

2,112 JFNEREAPEAE R BT G R Sk
JHF5403 R AR B LA AL T BECIRAS R AEAE S s 2
BRI ILE R Dy ResE g, SEURRE R, RItA
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B E R R A S HSIINEER IR 12, 5
XTREZHAR LY, AR 4 Ik 2R 5OR0 BT SR B A 2
PEHEIN (P<<0.01), it BAASE 2 21 JHF AR A0 I 280 6 A ek
K, ERLT) . SERAARL, FHVEZZ . =4
Tri-PC 41 5% Tri-PC/CS-NPs ik =771 20 1 AP 5
HORI BT R B O R (P<<0.01), BAH
SR LSBT LR I S LT o 5 = AR L, T
PC 4101 Tri-PC/CS-NPs 571 & 2H - 1IE 2 H0F0 e &

x12 FEXRRAFEARBFBAHERE (X+£s,n=6)
Table 12 Liver index and spleen index of every group of
rats (X +s,n=06)

&/

2H 5] B JHIE Z %4 JIRIE R %k
(mgkg™)
pagit - 4234045 0.33+0.09
it - 8.17+£0.75"  0.70%+0.13*
' 14 24 200 4.87+0.66"  0.47+£0.07"
= 100 6.52+£0.39%  0.5720.07%
Tri-PC 100 5.65+£041%2  0.4840.13%

Tri-PC/CS-NPs 50  5.73F£0.67%  0.48£0.11%
100 4.971£0.56"44& (37 40,1 1##40&&

SxHRAIE: P<0.01; SEAAIE: P<0.05 "P<0.01;
HZop4 L AP<0.05  AAP<<0.01; 5 Tri-PC 4LLLHK: 4P<
0.05 &&p<<0.01; #* 13 [,

*P < 0.01 vs control group; *P < 0.05 *P < 0.01 vs model group;
AP <0.05 2P <0.01 vs trifolin group; ¥P < 0.05 &P <0.01 vs
Tri-PC group; Same as table 13.

B R EM TR (P<<0.05), Tri-PC/CS-NPs &7 &
HAEWEZEME % (P<0.01). 5 Tri-PC 41481,
Tri-PC/CS-NPs =71l &4 I 258 E M T (P<
0.05), MFATREAEEM T (P<0.01), WHES
Tri-PC/ CS-NPs B A 5 = AE W) F H BEA 5B,

JHFIE %0 = JFF I o /47 o o

U P 2 50 = G O o /44 o
2113  MIFH SR IRNE S5 R BUMBAEE W,
3500 t/min (B0 N 6.0cm) L Smin, B E
B, Ta B3 rick il EIE ALT. AST.
SOD. PN . TNF-o Fl IL-6 7KF-. ¥l 25 5 0L 3%
13, S5xFRRALAH L, BAYZH M E SOD M 3 M R B¢
(P<0.01), FHAh& BRI EZ N (P<
0.01), ULAHEMRT). SHAHALL, &4A2541Mm
7B SOD . 3 P sl . T 5 (P<<0.05.0.01),
HoAh A IR bR B T R (P<<0.01), I
RGBT RCR S . 5 =AML, Tri-PC 4H.
Tri-PC/CS-NPs 1K & = 77 S 4L fL7E o SOD & 2% M 5%
W 5 T (P<<0.05. 0.01), HAB IR R
1 B B #  R B (P<<0.05. 0.01). 5 Tri-PC 41
AHLE, Tri-PC/CS-NPs g7l EALIMLE+ SOD &M
T (P<0.05), HARK TR AR 3 2 2 PR Elh 2 3
& (P<0.05. 0.01), A}, Tri-PC/CS-NPs J&J71E
& T Tri-PC.

®13 KRMEEDHEFRNESER (X+s,n=6)

Table 13 Determination results of various indicators in rat serum (X + s, n = 6)

25 i ALT/(UL™) AST/(U-L™) SOD/(U'mL™) P TNF-a/(ng'L™") IL-6/(pg'L ™)
(mgkg™") (mmol'-mL™")

g —  64.20+7.00 98.97410.84 100.55+10.75  2.03£0.29 58.48+8.79 92.8346.99
A — 203.23+1429™  268.65+14.61"  62.12£830"  10.02+0.777 148401 12.32"  417.22+48.94"
PR 2 200 80.2049.12%  118.97£11.30%  92.47+11.90%  4.1340.54* 76.02£5.75%  147.42+16.22"
= 100 138204936  19532+17.41%  78.15+7.03" 7.62£0.61%  103.40£9.74%  268.17+51.27%
Tri-PC 100 118.89%10.18%4 15720849740  §513+£4.94%4  685+0.72%  87.08+7.61%  246.85+25.08%
Tri-PC/CS-NPs 50  121.61£15.01%  15223+14.85%44 84234874  690£0.62  82.67+7.654  208.574 16,8474

100 79.5247.63408& 126 634 15.5440& 941545111008 4374 (), 81#00&& 70 80 4 12.94#40& 166,03+ 15.76"A0&&

2114 HHAKRBMHERED SR WwE 10 Br
N, X HRA K R 4H e BRI T, HEZIRESY, Tosk
REAHMIZ N ; B K RATH R R EAL, KE
RAEMMDRINE, SVEFFRRERA B PR 252 0T
SHRLHES AN, TSV B X B2, =
4 (100 mg/kg) fAE—EHEMLILAMM, KA
PR S B 80, (AT ORI T P25 20,5 Tri-
PC 4 (100 mg/kg) Fl Tri-PC/CS-NPs 1K E4H (50

mg/kg) B3 T R, (BAAFEAE— B B E RIS TR A
Jfd. Tri-PC/CS-NPs =71l &40 (100 mg/kg) A ULHH
AT AR REA IR IR, A SR B
lF4) 1 BH 1 25 20 R0 R4
3 g

— LU 5T R FH AR A ST R LR R
WA, (IR SR SRR, PTREA
FIT- 25 %8 %5 18 R iE s lo-200, AHIF 58 B Sk =t
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) et

TIb-PC/CS-NPs 100 mgkg™!

10 BEAXRAFERIETF (X400)
Fig. 10 Hepatic pathologic sections of various groups of rats (x 400)

il % & Tri-PC, #t—P % Tri-PC/CS-NPs, MY
o T =M SR A, 1 ELAR 350 Tri-PC/CS-NPs
A4 3 AR AR A SR F Tri-PC F5% SR A
FEH Py fAar 1) 22 57, SR H H 265 Tri-PC il &
& Tri-PC/CS-NPs. 5¢5RHEAET 1%LIRET, FEXbE
g3 I S R AR B AR Dy ik A1 kAR A T S 2
FHI T I AT 22 B NE E By A H A, Tri-PC 467K
T AR AR AT SR 23, DRI LE KA R R] TR
T 1) 55 SR WE B T 0 B 9 UM B AR L Tri-
PC/CS-NPs. Tri-PC/CS-NPs fl#}3% KT 80%, #Zj
BRT 15%, ARDELAINER., SEmAEDFIA
JE R 2738 B 5 HE A4

Tri-PC $& 5 7 =V R St K 43 Tie 2250,
U T R AR TR E T ), R = iR A
WO K Tri-PC 3t — 1] % B Tri-PC/CS-NPs
J& =M SRR — PR s, RIS Tri-PC/CS-
NPs (1] 1gP {5 TR, SERIT&E B Wi 3B i
WAEIR . Tri-PC 7E— EFEFE L iem 7 =M1 R
PR, (H H T Tri-PC A77E 7 HUhE 22  Jh i Kk
Moo IR R . RFVRRUE K A B AT N
PEAERER A2, Tri-PC/CS-NPs 7E 18 h SRR K
HIIMZE 88.45%, @ KT Tri-PC REME
(56.68%), HTLA¥ Tri-PC |4 i Tri-PC/CS-NPs &
e, R T — D0 0 = A Y IR Tri-
PC/CS-NPs B2 FE 0 & PO ez g e 25 1, 22—
PR IR 24T, DRI A A = 5 1) 2430
AT NP AR R .

KR ig 40~120 mg/kg BIATRBLHFAE L 110
JE IRAESE 248502250, H AR R I SN o ASHIF 55
GG T = R AR A 2 308 5 T 2 B A A VO

R FE =AY ig 7E 100 mg/kg HHT 255025 ) 24
BUE T . AiahFaE EoR, Tri-PC 7 =
) Cmax~ AUCo-¢ 2 AUCy— (P<<0.01), A¥FIH
FER R RIR 5, X2 T = KA R A v
B4, Tri-PC B T =R AR Bk 20 it £
B, EE TS, R — @R BT RN IR
WO . 1H Tri-PC 3mSR Mt . B2 Bk,
PR T AP F PSS iR IR S o Tri-PC/CS-NPs 1] finax
SEMAE)S, 5 Tri-PC/CS-NPs 28R4 A 5%,
P T RSO B, AT REIA | = R N I
TRAGIRH RS ; R4 Tri-PC/CS-NPs 1%
PE, FIREBERRZ IR, KT B piE i
E] 1200, MG 520 T fnaxs [FIS 3 Tri-PC/CS-
NPs ] t12 BaHn1, Tri-PC/CS-NPs A%} 11 AR AE 2 4)
R EMERE S, TRe& M T Tri-PC/CS-NPs 4bJ7

Fo MRV I 188 B W /E s Tri-
PC/CS-NPs t078 7 =M g8, $2m 7 =mH
FERTA L, FIFAR AL Tri-PC/CS-NPs B A
BRI R, HEBh T E LS, RE
YIRS A 12T, DRI AE 2 Bl R R 3L RS20 R Tri-
PC/CS-NPs #&5 7 —M-HAMRHE, HAEmIm
AL Tri-PC 5N 2.

5 =¥ (100 mg/kg) A L, Tri-PC (100 mg/kg)
JHFIE 2R P 2R B % I 45 0 b /K P Y R A
i E AR AL (P<<0.05. 0.01), AP 40 FER
1ifS 3 B S22, P69 Tri-PC Al $2 0 =M1 2530
Tri-PC/CS-NPs AR 7Y K B o i 40 1 e4est s R B
5%, FE S Tri-PC/CS-NPs (&M e/ A & T Tri-
PC, FER|T =M 7850 RIEZ 08280, JEBIN: Tri-
PC #1145 1%, Tri-PC/CS-NPs J2& FH B
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2¢ I, Tri-PC/CS-NPs 4bJ7 4 e A fai 5, il 4%

FARERA, ARG ERS, HETHER
BB B KA e 1 . Tri-PC/CS-NPs IR 5
MO T =R N BN AT N, R R =
CUARMR I 35 T X e G e T e, AP
#i Tri-PC/CS-NPs s ME4e it T 25 %kl 844
X Tri-PC/CS-NPs il 2 A AT I 78, R /IMA K
A AN, T R ARG IR 2,
& Tri-PC/CS-NPs #5705 £} .
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