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Abstract: Objective To prepare transferrin-modified sinomenine liposomes (Tf-Sin-Lips) and investigate their tissue distribution
characteristics and anti-hepatocellular carcinoma activity in vivo. Methods The formulation process of Tf-Sin-Lips was optimized
by single-factor experiments combined with Box-Behnken design-response surface methodology, using encapsulation rate, drug
loading amount and particle size as indicators. The morphology of Tf-Sin-Lips was observed by transmission electron microscopy, and
the Tyndall effect of the suspension was verified. The in vitro drug release behavior of sinomenine raw material and Tf-Sin-Lips in pH
7.4 phosphate buffer solution was compared by dialysis. A tumor-bearing mouse model was constructed by implanting Hep3B cells,
and sinomenine and Tf-Sin-Lips were administered intravenously via tail vein to investigate the in vivo tissue distribution. The relative

uptake rate (RUE) and peak concentration ratio (Ce) of Tf-Sin-Lips in tumor tissues were calculated based on the in vivo drug
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concentration of Sinomenine Injection. Thirty tumor-bearing mice were randomly divided into model (0.9% sodium chloride solution)
group, cyclophosphamide (positive drug, 20 mg-kg™") group, sinomenine group (100 mg-kg™"), and low and high dose groups of Tf-
Sin-Lips (50, 100 mg-kg ™). The tumor growth in vivo among different groups of mice were compared. The serum levels of alanine
aminotransferase (ALT), aspartate aminotransferase (AST), blood urea nitrogen (BUN), and serum creatinine (Scr) in mice were
determined by kits, and the main organs of mice were stained with hematoxylin-eosin (HE) for pathological analysis to evaluate the
safety of Tf-Sin-Lips in vivo. Results The optimized Tf-Sin-Lips formulation was determined to be 20 mg of sinomenine dosage,
13.85 : 1.00 drug loading ratio, 6.33 . 1.00 phospholipid to cholesterol ratio, and 2 h of hydration time. The average encapsulation
rate, drug loading amount, particle size and Zeta potential of Tf-Sin-Lips were (83.26 + 1.17)%, (5.39 = 0.09)%, (196.96 £ 5.19) nm
and (—22.06 £+ 1.20) mV, respectively. Tf-Sin-Lips presented a vesicular structure, and the suspension had a significant Tyndall effect.
The in vitro drug release exhibited obvious sustained-release characteristics. The in vivo distribution experiments showed that Tf-Sin-
Lips could effectively change the in vivo tissue distribution characteristics of sinomenine, and the relative uptake rate and peak
concentration ratio in tumor tissues were increased by 3.25 times and 3.57 times, respectively. The in vivo efficacy results indicated
that the high-dose group of Tf-Sin-Lips could significantly inhibit tumor growth in tumor-bearing mice, with an inhibition rate of
65.42%. Safety tests showed that compared with the model group, the serum ALT, AST, BUN and SCR levels of mice in the sinomenine
group and Tf-Sin-Lips group were significantly decreased (P < 0.05, 0.01), and no obvious pathological damage was observed in the
main organs of mice. Conclusion Tf-Sin-Lips significantly enhanced the tumor tissue targeting ability and in vivo anti-tumor effect
of sinomenine, with good safety and potential for clinical application.

Key words: sinomenine; liposomes; transferrin modified; Box-Behnken design-response surface method; Hep3B cells; organ

distribution; anti-hepatocellular carcinoma
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amount ratio (X *s, n=3)
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701 76434085 4924008  211.89%201
8:1 72874047  458+0.04 254304923
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T2 HAE-AYHELLMER (x L5, n=3)

Table 2 Investigation of carrier-drug amount ratio ( X =*s,

n=3)

25 gy R Fif/mm
L
10:1 68.69+1.69 6.23+0.12 248.36+7.04
12:1 73.60+0.87 5.59+0.09 196.39+8.78
14:1 8021+1.24 5.3040.06 201.49+10.92
16 :1 83.3140.69 4.721+0.07 231.83+9.78
18:1 83.451+0.54 4.2440.05 255.36+843

2.4.3 JKEWRIEE (L E RG-S REE B R L
N6 1. BAR-ZYAELE 14 1 1. AR 20 min
FAET, FBEOKE WA BT ESRARI 0, 45 R
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KIS TR Tf-Sin-Lips RiA% 1 H A7 — & §0i, 1 (7]
BT SRR K. ZREHIEMER &
YR AR, &K EIE 1.5~25 h
BEAT AL
*3 KAEMNEHER (X £5,n=3)
Table 3 Investigation of hydration time (X *s, n=3)

RERTE/M  WER%  BEE% RiAE/nm
1.0 7220£1.26 4524009 255.03+4.61
L5 75.87£0.29 4.92+0.08 21535+6.24
2.0 82.04£1.07 5.46+0.06 199.15+8.23
2.5 74.80£1.29 5.12+0.04 212.95+4.63
3.0 71.80£0.75  4.4940.10  218.69+2.84

2.4.4 PSRRI [ E AR S A R & b

N6 1. ARSI EL 14 ¢ 1. KEWHA 2.0h 4

T 25 S I [0S AR AR s, 45 R LK 4.

W& 5 IS TED (3 0, Tf-Sin-Lips A3 R A3 25 &

BI5GB, 10 BHE Y 8 A B[R] R T TE-Sin-

Lips; {Hj& 75 i [A] i K B 7] B8 256 TE-Sin-Lips /24
x4 BEMEER (X *s,n=3)

Table 4 Investigation of ultrasonic time ( X s, n=3)

B A/min - AR REGTE% Fifz/nm
10 7839+1.05 5124006 239.93+7.16
15 81.55+0.79  535+0.08 204.79%7.62
20 82424153  542£007 207424937
25 7835160 507005 213.61+8.66
30 7370+144 4743008  232.86+6.51
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VERNMRALTERR, BREE] 3 AN Z A 3 MRS T
A ANE, #E Y. Y. V3 BRAEEH
(OD), LA3KAS Y1 M Y2 BE . Vs B/ T-Sin-Lips
Lb77 T2 fR4E BBD-RSM T 3 & 3 KLt
17 IRSE56, X Tf-Sin-Lips &b 77 #H4T7004k . SEEGIR R
K W KR WK S,

d wis=(Mi— Mmin)/(Mmax— Mmin)

d w25 = (Mi— Munin)/(Mmax — Mmin)

d 1= (Mmax— Mi)/(Mmax — Mmin)

OD= (d wuzXd yzsn Xd ye) 3
Miv Minax F1 Munin 23 IR BE R RIGRARARINE . 5
KABAN /M
252 BMWAGETZ5H A Design Expert
(V12.0.2) MR S FREMEER X X2 XG55
SEIOHHE OD A (V) #ATHMA, B okE e
Y=0.89+0.10 X;—0.07 X2+0.21 X3+ 0.07 X X+
0.06 X1.X3—0.11 XoX;—0.15 X12—0.35 X22—0.43
X32, {F 9 OD Uiy, A 540 R2=0.989
4, KIE A Rua?=0.975 7, W& M ZH/NHARR
LI 1.0, SRR ) S0 A A0 S 5615 2 TR) AR
KM RUT, (NAFTE 2.43% 1508 55 - 7 250 i W3k
6, ZHAREA P<<0.000 1, FUIHCEAFERAE Y,
JAUTH P=0.096 7 (P>0.05), XA FHEEA LN
PG R B, AIBZECER A ] T
Tf-Sin-Lips 477 T . —IRZ ITLITFEH XiXo-
X B BEMEZR (P<0.05), 1M X X' XoXa-
X2 X2 X EAWMEEZER (P<0.01).
253 ANEIHT R AEAL T TR e R
UL 2, Tf-Sin-Lips ] OD f% 2 KA 2
SN INE DL, 2R )T ED A OD ik
fH, 72 Tf-Sin-Lips 477 T.2i1E M) HAx. 7£ OD
EHUE X A 0~1 264 T43 Tf-Sin-Lips S 75
TZEXiN633:1, X, 813851, X3 82.03hCH
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# 5 BBD-RSM LWERKFE. Wit ks
Table 5 BBD-RSM factor level, test design and results
5 Xi X Xh W% Y% Ysom OD | 75 X X Xh %W Y% Ysam  OD
1 6:10) 14:10) 200) 8260 533 20049 0876 | 10 6:1 16:1 15 7452 432 22085 0.110
2 5011 14:1 15-1) 7271 468 22915 0268 | 11  6:1 12:1 15 7098 537 21596 0000
30 5:1 16:11) 20 7705 443 25598 0157 12 6:1 14:1 20 8424 538 20485 0908
4 6:1 16:1 25(1) 7522 431 26172 0000 | 13 5:1 14:1 25 7115 458 22678 0114
5 7:1) 14:1 15 7446 486 23014 0383 14 5:1 16:1 20 7367 559 23108 0461
6 6:1 12:1-1) 25 7284 554 24333 0339 15 7:1 14:1 25 7294 776 22631 0476
7 6:1 14:1 20 8317 540 20614 0881 | 16 7:1 16:1 20 7622 441 25593 0464
8 7:1 12:1 20 7433 559 23179 0491 17 6:1 14:1 20 8350 544 19815 0941
9 6:1 14:1 20 8234 528 20122 0855
*k6 HESMW
Table 6 Analysis variance
KR PN HEE B FE P1E il AR HBE 55 F1E P1E
TR 1.73 9 0.19 7238  <0.0001 | X2 0.10 1 0.10 3588  0.0005
Xi 0.08 1 0.08 3100 0.0008 | X2 0.51 1 0.51 192.09  <0.000 1
X 0.04 1 0.04 1468 00064 | X3 0.78 1 0.78 29413 <<0.000 1
X 3.53X1073 1 353X10° 132 02877 | Bz 0.02 7 266X107
XiXa 0.02 1 0.02 7.20 0.0314 | JAI 0.01 3 474%X107 429 0.096 7
XiX; 0.02 1 0.02 5.75 0.0476 | 4iifmz  442X1073 4 L11X107
XoXs 0.05 1 0.05 1896 00033 | HE%E 1.75 16
1.00]
0.73!
8ot
0
. . 7: - e F .
g.l 12:1'5:1 o1y Km0 1.5'511. o1y a
B2 X1 Xzv X33t OD BN R
Fig. 2 Response surface plots of X1, X2, X3 for OD value
852 brgdE, %N 2.0h), i OD 154 0.950.
2.5.4 Tf-Sin-Lips s fEALTT TZ50UF W15 3 4k TH-
Sin-Lips “F¥J it Z, 2E KAL) (83.26+
1.17) % (53940.09) %Fl (196.96+5.19) nm. 4% 1 10 100 100010000
B “2.5.17 1 F A0 55 TESin-Lips S50 OD 9 po
0.943, 5Hi OD KK 0.950 HIELSZH OD {H A A
S5 2 5 N—0.74%, EWIZEESE /5 OD Hr HE )
PEE SR . 3145 TE-Sin-Lips ) PDI 4 0.117£0.009, / ‘\
Zeta AN (—22.06+1.200 mV, WK 3. 200 -0 0 100 200
Zeta BA/mV

2.6 Tif-Sin-Lips & Tf R % E BN E

EX BCA 5 &P ibr e B oot RS, R 4lithk
B 1] SR B IR A 0.5 mg-mL ! bR R IR, JERE
F4 0.500.0.4000.250.0.100. 0.050. 0.025 mg-mL !

&3 Tf-Sin-Lips BIRI{ZFN Zeta HL{L
Fig. 3 Particle size distribution and Zeta potential of Tf-
Sin-Lips
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FHNTAEM - #5HL 0.5 mL, 75N 5.0 mL IEC BCA
TAEW, 21537 CHEE 30 min, TEIMHIEE
it 560 nm ANIEOEEE (4), bRkl &
FIH R R RROENTAML S TESin-Lips ¥R
200 pL, MRIHIIANHEE 400 uL. =&F%5E 200 uL &
4if7K 100 uL, ¥4 JE 1 min, 8 500 r-min~" &> 3 min.
sk BEAKM, R EAENAE TN 400 pL FEE,
TRHE 1 min FEFEIEEQ, FEEAFERIKT. W
BB 200 uL 44K E %, Fil 2 mLBCA T
YEW, 1R21)E 37 CHE 30min, T 560 nm Kbl 52
A, RNFFHEI & Tf S . S54RSS
AR B E, 1545 TESin-Lips ' Tf RIMEE N
(68.61+2.03) mg-g ',
2.7 Tf-Sin-Lips BIRMETS

WHE TEM MM N E R 2B, RT3
25000, A3 HLE A 80.0kV . HX Tf-Sin-Lips J& &
MMM L, 1.5%BHE R g t, T, B TEM
MEL, G 4, Tf-Sin-Lips /N R FEWI LK .

4 Tf-Sin-Lips f{XIFSR (X 25 000)
Fig. 4 Microscopic morphology of Tf-Sin-Lips ( x25 000)

2.8 Tf-Sin-Lips FTF#80%1%
HCANR S T 4lifkokd, NN Tf-Sin-Lips V&
W, ANINIE A KA LR T = BN 4%, riE S
AR, SR BT A R4S TE-Sin-Lips %
FHro TE-Sin-Lips VB % T8 LIS HKEH
JE ML 5. G K E % 5 43 TE-Sin-Lips
HE L KA Zeta A5 514 (81.16£0.90) %.
(208.87%5.72) nm Fl (=21.76+0.98) mV. %
“2.6” Wi N HIME TE-Sin-Lips 4 T-HIJE I Tf &
&, RI Tf-Sin-Lips AT EIHE Tf & FHE
7 (5.9240.53) %, AJRESEAER TR A oK
fm Xt TE-Sin-Lips A Tf &1 224 T — & MR
ER, SFHOEFETR, FESE TS 2 TR,

5 Ti-Sin-Lips B2®& (A). FTH (B) KIFKER
FRZR (C) 5
Fig. 5 Appearance of Tf-Sin-Lips suspension (A),
lyophilized powder (B) and redissolution suspension with

injection water (C)

¥ Tf-Sin-Lips JBZ A TE-Sin-Lips ¥ T-# &
B IRER M E T ey, R EEEMN
AL, W T IRRIMSR . a5 R WKl 6, Tf-Sin-
Lips TR &R AR T8y SE R IR Bl A T ik /KB
%, ULH Tf-Sin-Lips VAR A& — MR HUA R .

6 Tf-Sin-Lips R2i®& (A) REREFRER B) Tik
IR
Fig. 6 Tyndall effect of Tf-Sin-Lips suspension (A) and
suspension after redissolved (B)

2.9 Tif-Sin-Lips FIMNEZHIT RIAR

B RDEURL 2 (L EEBE ) A TE-Sin-Lips %+
B TENR GBI FBiE 8 000~12 000,
JON pH 7.4 PBS (BN pH{E) SmL, K5
BT, N 200 mLpH 7.4 PBS /1, T 37 C.
100 rmin!' 44 F &%, T 0.5, 1.0. 1.5, 2.0, 3.0,
4.0. 6.0, 8.0, 10.0. 12.0h BUF: 3 mL, F%b 3 mL
pH 7.4 PBS. I B BEOIAREE, AR HURERT (] fig
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175 FEBRAN Tf-Sin-Lips B2 M2k, 450K 7.
Tf-Sin-Lips 7E 7 2 h BEZGAHRHELPR, Bk N 221%
FREEMIBE 2 B, 12 h RABVBHCR N 86.71%. FLL
2T, TG BARREIE, 3 h RBURSR CIA
93.34%, M Tf-Sin-Lips &35 0048 T 7 BEOR 1R 24
TN, RAMRE 2 IR

100 -

80 A
8 —— TR
5 60 1 -+ Tf-Sin-Lips
=
‘;(i,_
E 40 A
B
20 A
0 T T T T T T
0 2 4 6 8 10 12

t/h

7 FHEEMEAN TE-Sin-Lips KSMNEBIZ (X L5, n=3)
Fig. 7 In vitro release curve of sinomenine and Tf-Sin-Lips
(X £s,n=3)

2.10 Tf-Sin-Lips ZF#HiaE £

B TESin-Lips ¥ F# % & T MG, & T
65%- 35 CHEIRIEIEA, T 0. 1. 2. 3. 6 NHHUE,
S EIEAER, KifE. Zeta BRI TF &8 R4
R, R 7. TE-Sin-Lips % T8 EE 6 4N ARt
K, RifE. Zeta FUALAT Tf S8 NP5 0 AN AH
FEHyok WA 48 (P>0.05), #] W, Tf-Sin-Lips ¥4
TRt frfa et RAIF. PIREAR T TE-Sin-Lips
B T, &4t TRREZE, B 7 2 m A Ee17);
Tf-Sin-Lips VR &R EI SR T4, 8 7 K% T
Sin-Lips £S5 HZAPER, HZ&WifR T Tf-Sin-Lips
TR AR e .
2.11 Tf-Sin-Lips FZ TN R E MR

HU Tf-Sin-Lips T4, 435K 0.9%F A%
W 5% & BN pH A 7.4 PBS B, B37 C
KBHIEE, 25T 0. 1. 2. 3. 4. 6h MlEhIfE,
SER L 8. TE-Sin-Lips T E 0.9% A ENATR
HORAR RN, WOE AR 5 A 7

7 TiSin-Lips FTMREMERLER (X £5,n=3)
Table 7 Results stability study of Tf-Sin-Lips lyophilized powder ( X £s, n=3)

B 1Al A AL 2R /% $if%E/nm Zeta HLA7/mV Tf & & FREE/%
0 81.21+1.24 206.671+5.86 21.37+1.08 5.88+0.30
1 81.19+0.92 210.334+12.89 20.74+0.78 5.91£0.59
2 81.01+0.24 213.00%=11.53 20.81£0.90 5.87£0.33
3 80.41+1.09 211.67%£9.71 20.57£0.95 5.85+£0.31
6 80.59+1.00 214.33%+7.50 20.23£0.60 5.99+0.32
2.12 Tf-Sin-Lips AAB L DR
16007 _,pH 7.4 PBS e o ;
P 2.12.1 Hep3B ALK B Hep3B 20 4%
—— 50 A FEA R .
o . 1.0X 107 A~ mL™" {40 FE sc 0.2 mL & Balb/c /s
12004 —*-0.9%FALENAE TR 1 ** . Rk
. AR, EWRERTE. 7d 5 EREE > i,
E : MRG0 B (b), HHEMBEE ().
800 N y TR TR
& I EBIRAARFR (1504 10) mm? i J8E 48 34T 245 %24
i . *k FE18-19]
4007 ; V=aX b X6
' 2122 SRRTR WEAEIRHR 72 AR
N B, BEALS 97T R ki SR VB LM TE-Sin-Lips 41,

t/h

5 0.9%A LR LR T P<<0.01.

**P < 0.01 vs particle size in 0.9% sodium chloride.
8 Tf-Sin-Lips EARNRPHE (X X5, n=3)
Fig. 8 Particle size of Tf-Sin-Lips in different media (X *

s, n=3)

R ® 36 W, 1% 100 mg-kg ! FIEB (LT HER
TR RBivéady, T 025, 0.50. 1.00. 2.00.
4.00~ 6.00h 7> HIBEHLEL 6 RArf /N, ip 10%7K
BRI (3 uL-g ') BRI, WrsiAkE A gE, )
B Gy BE RS Ml BEARIMRA L, A 3 f%
& 0.9%FANER G 22, M REL 200 L B



FE49EETH 2026F7H

{;35;%4-':5?. i Drug Evaluation Research

Vol. 49 No. 7 July 2026 © 2401 -

BT, N 1mL 48, #wiE 5 min 15IREW,
10 000 r-min~! 20> 6 min i 5 (554 R UE . B L
TERAT FHZ RT3, TN 200 uL ZERIER
W, 1,

2.12.3  FHLU I SAETRECH) & 1 R
ANEG RIBSO . BES L Bl B AR, SR
“2.12.27 TUF LIRS HLAL K. MoK+

|
s |

IO RO R, O 1) 5T &R FEAK I 80.00
40.00. 20.00. 10.00. 1.00. 0.50 pg-mL"' {\] R 5
ZH 2N RE TV

2124 LREMHES  SulBEHRREMER . &
YH 215 TR T S TR VRN %25 A H SRR SRR TR, 1%
“2.2.17 AR E . G L 9, TR A
WEPHITTC T8, L@tk .

|
| }|| |
Il '\ r\ I
| ‘ \‘t R N\ll I R
. S— il JI
¢| N T .}‘ | I TR 8
| o Lo ) o L J‘ \ -
r & AR ' GEEE
[ L T T T L L L I T T T T T T T T T (N R I
0 2 4 6 8 10 12 14 5 |4 lﬁ g Im 12 |14
t/min f/min
]
C | |‘
| “‘l 1
: w ‘\ sw
F" I FRIIRE A, M| .s"':u.‘_ PRI
e _ _J ‘\., T -
‘ | I
F . I wmwms HH, 1 wmemn e
- S B ~ — ‘ e I\
] “ % FILREA i S (LS
T T T T T T I T T T T I 1 T | T T T T T T T T T T T ‘
1] 2 4 6 8 10 12 14 2 4 6 8 10 12 14
t/min #/min
[ .
\ \
E |
| '“ |
! | I
H|‘-\_v I FEIIRE S, i )\ FBURE
\ I I | o
|
’“W I 5 T I ,J\’ i 4 TR I
[ . ) i | J"*~- L
i s ELUE R i AR,
T — T T T T LI T |‘___-_ T T | | | T _\_
0 2 4 6 8 10 12 14 2 4 6 8 10 12 14

#min

#/min

B9 1@ (A BF B): B# (O B (D). B (B) &MEEHLR (F) B9 HPLC BIEE
Fig. 9 HPLC chromatograms of heart (A), liver (B), spleen (C), lung (D), kidney (E) and tumor tissue (F)

2125 ZBMERRFE B “2.12.37 TN FHL
RV, AR “2.2.17 TR J7EIE, DURERK
FENEARE QO AR R (V) T4
G KLU N AR 2T R 5 AH S R R

OFE Y=26.18 X+48.03, »=0.998 0; AT Y=29.11
X+63.09, r=0.997 4; JEF Y=26.94 X+48.67;

r=0.996 8; ffiZHZ Y=30.42 X+62.47; r=0.999 0;

BT Y=28.90 X+39.53, r=0.9978; Rl Y=
30.96 X+43.96, r=0.996 6. Z&PEVEREYIN 0.50~
80.00 ug'mL',

2.12.6 FREMEELS S HIECE BT ERE N
20.0 pg-mL " oOry FF BB il AN RE 2H 2T R A
AT E =, 23T 04 3. 64 12, 18, 24h |
E T BEIE AN, H RSD 22514 7.03%. 4.16%-
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5.24%. 2.96%- 5.14%. 4.88% (n=6), FHZHHH
FE SRR E M R IF

2.12.7 FEEEAER S BOE IR R
4 80.00. 20.00. 0.50 pg-mL™' {0ry BF B s
RN R L AR S, A ELRIE 6 K,

THEAR SRR TIAR T RSD 35/ T 10%. K3l
A3 1A U TED A Y N A I A A 1 28 7 T BT TR B
RIEIREE, H5SEPRR A LT A5 % 4230
WA Z (RE) 3¥/0hT 10%, 1] DLAE2 AN
M B35 B e

2.12.8 REEIEES palHee . L L
B RIR 2 FTHE, S35 “2.12.27 U703 L
BRI, ARSI TS RRRONS HEL, 0 ol P ) ot =ik
9 80.00. 20.00. 0.50 pg-mL1, & T BERS 4 i
L, IFFEAE. HE 80.00. 20.00. 0.50 ug-mL™!
T RGOS IR AT (AN 38 B Mg 202D, 439
W5E B IEBIE AR, Rt RSB, HIASFE w5 E
TR 5T BERONT B S SRR XS B, AR (A
WCRAE 96.13%~103.47%, R ItiZiE e T 44

A8 = B
= AT A
= fitifie

P = 4

P s

&

U

B

= 2

o

i

0

0.25 0.50 1.00 2.00 4.00 6.00
t/h

T R BRI 2 2
2.12.9 TfSin-Lips FRNHLUER  H MRS
TR TE-Sin-Lips 78 %2023 75 sl o 224k il 52 &5
R ILE 10-Ay Bo DA BEBRA: SHRLE &5 2H 23 )
IR EIWRE NS, 1+ TE-Sin-Lips 755443 Fp A
EE (RUE) FEKREELL(E (Ce), RUE Fl Ce fH
KR TE-Sin-Lips 7E1%ZH 2 #E ] PhReT . 25 5 I
#* 8, TfSin-Lips /EAF41Z! RUE Al Ce HIHAT 1.0,
TEMIEIZHZ RUE M Ce B KT 3.0, 1EH] Tf-Sin-Lips
RE I W I MR AH 23 & e . Tf-Sin-Lips 7E
Oy B iy '8 RUE Al Ce {53471 1.0, %8 Tf-Sin-
Lips /b 1 5 BEVRAEIX LE2H 23 (1) 34T
RUE=AUCTtsin-Lips/ AUC ssmrst
Ce = Cmax (T£Sin-Lips) /Cmax ¢sisriisio
ACU N & LHLRZGIS B T TR, Conax 5 HHGUER S
213 {FAIAESLIE
2131 SERTR N30 AR R BEN L B AL
(0.9%FAANEHD  MBElEE (FH1EZS, 20mg-kg ™)
HUON FHEEmZE (100 mg-kg™) Bl Tf-Sin-Lips 1%+

B 80 = Ul
A
o . s
2" it
9! "
= s
&
i
&
& 20
&
e
0

0.25 0.50 1.00 2.00 4.00 6.00

S5 R HURE I T35 I 71040 24 )5 (M AL 25 B B B b "P<<0.05 ™"P<<0.01.
"P<0.05 *P<0.01 vs tissue drug concentration after administration of same dosage form at same sampling time.
10 FEEWEST (A) # TE-Sin-Lips (B) EFHE/NRIARALE ST (X s, n=6)

Fig. 10 Distribution of sinomenine injection (A) and Tf-Sin-Lips (B) in tumor-bearing mice ( X *s, n=6)

#=8 HMEMSH (X £s,n=06)
Table 8 Targeting parameter ( X *s, n=6)

AUC/(ng'mL™""h)

Cmax/(},lg'mLﬂ)

X
i & RS TesinLips | CUF # RS TESin Lips Ce
L 22.6943.66 16.2243.05 0.71 13.2742.58 9.4442.58 0.71
JiF 90.44+9.10 143.17+18.17 1.58 54.12+6.13 69.16+8.06 1.28
Ji 32.92+4.03 24.06+1.96 0.73 16.54+5.02 13.92+1.93 0.84
Jiti 5245+7.14 35.37+5.08 0.67 23.01+3.96 17.13+3.04 0.74
(5} 134.13+16.38 73.96+9.03 0.55 59.47+7.11 34.90+6.91 0.58
Jilggd 15.69+2.01 51.07+4.44 3.25 10.30+2.79 36.78+7.15 3.57
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EFIE (500 100mg-kg™) 4, FH 6 K. %435
WIFLRE iv 4525 5 IR, B 3 K 1R, 4h25)aN ek
5 (@) FIK (b)), % “2.12.17 TR TEEHE V.
9SG 3 d % 3 pl-g R ip 10%/K & &l
W, R 5 AbAE, BCHRE, B TEAR L,

W TR K > ERRE, THEMREER.

PR 7 = 1 — 4 245 25 B4R O /AR 4L P 440 R
2.13.2 HUEERSLIGEE R AN B [E ] A
VAR 11 fios, 28 5 KGR Z 3 d 5 & 4Lk
SAULILE 12, $RE RG4S R IR 9. B fi
IR AR KT, 2RI Vo8 (2006.47 £306.12) mm?,
TiIRE /N ERTE Bh e ) 5 i B3 B3 R R IRGG 2
G, SBRHH vV BRI RN EERK (P<
0.01). FHIEIAHR&—EMEE, AR VEsE
(1116.954+254.01) mm?, BARHERR M. 55
FEIRZHAH L, TF-Sin-Lips (KA E 4 V. 8 E0E A %
&, (HAMZER LG EZE XL (P>0.05), 7R T
Sin-Lips R/ LS 2571 &, S5H A S48k
FAHRI); TE-Sin-Lips it &4 V S5 i S %
E T (P<0.0D), /NEIESN. & LR HIRES
23| B, UESE Tf-Sin-Lips 7] & 2 #2175 b
TEThRL, B R RIwt R N 7. A5 A
SER IR, T HE A TE-Sin-Lips 545254/ AR R
EHRMATLTHEES (P>0.05); BB/
AR B2 N (P<0.05), HENZIS i

24007 g
B

20009 o R

—+Tf-Sin-Lips 50 mg-kg™'

16001 —Tf-Sin-Lips 100 mg-kg™

V/mm?

12001

*k
*%

800 1
sk

400 Ty

0 3 6 9 12 15

SRAA LR P<0.01; SHEBMALLLE: #P<0.01.

**P <0.01 vs model group; #P < 0.01 vs sinomenine group.

11 R VB (X s, n=6)
Fig. 11 V change of tumor-bearing mice
(X £5,n=6)

Tf-Sin-Lips 50 mg kg™

Tf-Sin-Lips 100 mg-kg™!

N

B 12 FrENRAVERI (n=6)

Fig. 12 Tumor appearance of tumor-bearing mice (n=6)

x99 FRIBERER (X x5,n=06)

Table 9 Antitumor inhibition rate in vivo (X s, n=6)

51 7 & /(mg-kg™) R /g IR 2/% R R /g
(e — 1.07+0.32 — 37.16+2.64
AN AR 20 0.31+0.14" 71.03 26.15+2.03"
H R 100 0.65+0.21" 39.25 35.87+1.66
Tf-Sin-Lips 50 0.58+0.23" 45.79 36.73+2.23

100 0.3740.12"# 65.42 34.86+2.62

SRR R "P<0.05 MP<0.01; SEBMALE: #P<0.01.

"P<0.05 "P<0.01 vs model group; #P < 0.01 vs sinomenine group.

S = NN S (S
2.13.3 AR /N BB D RE AR AL 3B AR 2 32 AR A
HE ZL 1) 5200

(D) A FEbRREI: B 6 HIEH Balb/c /)
BUVENRTIEZH, 7E “2.13.17 TS 27 ZEERE 1, /735
S H/NR A, 4 CR#FE 1h /53500 rmin! 5
O 5 min, 735 B3, WIE ALT. AST. BUN A
Scrl20), ZERNLEE 10, SR, B4 ALT.

AST. BUN F1 Scr # 2#F M T+ (P<0.05), WiHH
FORNRAAERT S0, SERAMEL, F &
Tf-Sin-Lips 252541 ALT. AST. BUN Fl Scr ¥ 3
F#{% (P<<0.05. 0.01), FIHE/E T HED A Tf-Sin-Lips
FAHRENE, BAC T Si. SEERIAMEL,

IEREG4. ALT. AST. Scr. BUN /K F#358 #TH
1 (P<<0.05. 0.01), KB ZIE— 2k 7
B it .
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Fz 10 MiREMNLIERR (X L5, n=6)
Table 10 Blood biochemical indexes ( X *s, n=6)
2H 5 5l & /(mg-kg™) AST/(U-L ALT/(U-L™) BUN/(mmol-L™") Ser/(mmol-L1)
xif — 17233422532 31.61+4.46 6.2240.66 40.96+5.04
TR — 204.11+42.03" 40.15+6.90" 7.19+0.81"* 45.77+6.03"
AN AT 20 281.64+35.17# 76.02+9.25% 8.2341.89% 53.14+7.47
H I 100 158.14+19.19% 26.98 +5.98" 5.81+0.71% 38.90+4.49%
T£-Sin-Lips 50 166.59 423 .08 28.54+2.77% 6.340.78" 41.77+3.78*
100 157.97+22.76" 29.37+4.15% 6.2940.53" 36.83 14,13

XML "P<0.01; SHIHLLE: “P<0.05 *#P<0.01,
*P <0.01 vs control group; *P<0.05 P <0.01 vs model group.

(2) HABARR-FL (HE) Gefi: 53 HHL%
N BRI B S PRLAE S R REATCOBE, 2 A
HE Jetm Bl o 4RI 13, BRI AT
HEE T« AR o B R4 AT B I8 1) 9% E 4 PR i
Z, U IR /I B N R A A R R Ol . AR
AR . BFAE FRLAE AR Co MRS BE U AH L

%‘(oﬁa‘::’ v"_,:/:ﬁ)g, 3§ -
Hméi*:‘% & E’%g ‘
&‘}‘* TS T e

B

O

o HW

T BEBE S TE-Sin-Lips #5771 & 41 I 2895 #E45 0 1IE 7
%2 ) 98 RE LT MR, Ui B 7 BERR & Tf-Sin-Lips
FF R AL AR LR 2S T RS, V1D R % et
RAFCU, (HERBENERAL AT AR PR B AN
O R WA MIR I, 3 B PRI e & E 25 A7
FERAE R o

PR 50 100
Tf-Sin-Lips/(mg-kg ")

13 BENRBEVIAE HE £E (X200)

Fig. 13 HE staining of organ sections from mice in each group (x200)

2.14 FHitESDH

i SPSS 34.0 A5, SHRUAX £5 IR,
2 6] Eb A FH O REAS ¢ 4656, P<<0.05 B )5 A7 7
BEMER.
3 g

47 H 3% DSPE-PEG2000-Tf. /g 5 0 [H B IR
Al % TE-Sin-Lips, #4 TF J& [F1 2 5 7 IR 5 44 P4 355
HEA , i BRI HE 434 AN S R P 1]
Rk, AHFERFH JE 1 AN VEA EE TF-Sin-Lips!!>161,
FNEFi &S DSPE-PEG2000-Tf [ oL & i f%

o, SRS R A RE S 4400, {f DSPE-
PEG2000-Tf 8 /K sitx A g R4 )=, Tf N
FooE B T ERR . &% 7 ST R IE A 1 5 ]
B AATRRTARSNE, BEREIRTT A aE R, 12
[ AR 2L, g O 7 TR A P A/ g v 1 4
LI 2 A

R I R = AR UK B 2 BSR4 4, O
I IE B R T ORI AR 8 . ANHIE 7T L2 .3
5 Tf BRI TP, XTLCAE . H . B
BEEE A IR RSO . SR BN, FLREH%&
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FTASR TR & R bR ke i /S, R RIZE T FLBE T B
Ko TIgzhRe ST, (RAEIA R TE RIS L5412, H
R DK s XoF 288 2 T 25 4 £ 453475

UiE 5 5 TR BRURE TEOE 2R LR, T Tf-Sin-Lips 7] {2
H RO, R s R . — 1
iV EE TR A N B, RO R R SR A 5
AR BRI 53— J5 1, IR PUA R MBI R 5
T TE IR MAIRE, i — A 24 m Hh o),
SRRV RS B B A A R R 2, b 2
PITEIE 8 P R R, bR T PUE
JTR MBAEEE & 2 M E SR, SR
PR BOGVE SR A B AR N SR BUIRES, (A
R A& EESENE, FEAIRFEH AR
AR A R

PESCHRIRIES], 5 REI ip 421 EEUEE
160 mg-kg!, 2525 & 50~150 mg-kg ! Al K A%
BEPUMBEIERD, dETRmE R, R Fike
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