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# E: B HISEFHBEF L RKEAYKE (diosgenin silk fibroin nanoparticles, Doi-SF-NPs), FHiEATEALME . ME
SR PERIR Y B I . 5 5E BRI Z % %€ Doi-SF-NPs =B B2 A 2, 5K H Box-Behnken 11 -1 3% 1 ( Box-Behnken
design-response surface methodology, BBD-RSM) flitt Doi-SF-NPs #b77 T2, i % i F1 7 R 4%8% (transmission electron
microscopy, TEM) Ff# BLIH-AF 4] #hit% (Fourier transform infrared spectroscopy, FT-IR) EBH{THRME. #%%E Doi-SF-NPs
ER R pH B TR (PBS) FUREZH4T 8. %A MTT ¥ Annexin V/PI S 44%E% 2 Doi-SF-NPs X A Bl 41 & PC3
YRR A ZE KA S AR TR o ST R B A TR R B, B 5 R ST JEURL 25 Doi-SF-NPs 78 iR 21 40 B ik B
SR AR K 45 2R U P LU AE 5 8% Doi-SF-NPs JRTSE [P . 5 A 21 IR R R BR 0 A 28 (AR 3R AKD 4H, BHMEXTIR (it
1, 2.0mg/kg) H. EH B CHERZ (10mgkg) 4K Doi-SF-NPs . Fi7l&E (5. 10mg/kg) 4, ELH: Doi-SF-NPs &Py
BRI RUR . AT Doi-SF-NPs 4. 455  Doi-SF-NPs i fi4bJi: 2R EASEFEF UREL N 11.94 11, HHAMHS
IKAAFIEE Y 5.99 1 1, il & BT IES 2.75h. Doi-SF-NPs P 3 $iE . KM ¢ il (84.07£0.70) %. (6.41+
0.05) % (164.29+4.43) nm fl (-23.01£1.17) mV. EHBH LS5 L EED@ETEEL G/EHIEE Doi-SF-NPs. Doi-SF-
NPs #h5 22K K ik . Doi-SF-NPs 7€ pH 5.5. 6.0 PBS i BB S B, AW RN pH EBUKME. EH 2T TE
BIZ5 A Doi-SF-NPs % PC3 40l - $3M#]# F (median inhibition concentration, ICso) 4354 72.44. 55.68 umol/L. Doi-SF-
NPs LW EH BT FER 2 E A 0ES T PC3 TS Doi-SE-NPs 78 R 41 24 A S HEEL R Ny 3.23, IR EELEAE N 2.60,
EH] Doi-SF-NPs fg B 5558 b s 41 21 B AR . Doi-SE-NPs (10 mg/kg) K EHRE 0 ERIZS (10 mg/kg) HREH 29.47%
PR R 66.18%. Doi-SF-NPs AN fuf S8 4 b E M 287~ AL 5, A 2 2ME . 4518 Doi-SF-NPs ] £ =5 31 22 1 o Mg 4
e, RERE TR, AR REUEZAY).
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Abstract: Objective To prepare diosgenin silk fibroin nanoparticles (Doi-SF-NPs) and evaluate their physicochemical properties,
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tumor targeting and in vivo anti-tumor effects . Methods The main influencing factors of Doi-SF-NPs were investigated by single
factor experiments, and Box-Behnken design-response surface methodology (BBD-RSM) was employed to optimize prescription
process of Doi-SF-NPs. Doi-SF-NPs was characterized by transmission electron microscopy (TEM) and Fourier transform infrared
spectroscopy (FT-IR). Drug release behavior of Doi-SF-NPs in phosphate buffer saline solution with different pH values was
investigated. MTT method and Annexin V/PI double staining method were used to investigate the inhibitory and proapoptotic effects
of Doi-SF-NPs on PC3 cells, respectively. The nude mouse of prostate cancer was established, compared the concentrations of
diosgenin and Doi-SF-NPs in tumor tissues, and then evaluated the tumor targeting ability of Doi-SF-NPs using the relative uptake
rate and ratio of peak concentration. The nude mouse model of prostate cancer was divided into model (normal saline) group, positive
control (cisplatin, 2.0 mg/kg) group, diosgenin (10 mg/kg) group, low-dose Doi-SF-NPs (5 mg/kg) group and high-dose Doi-SF-NPs
(10 mg/kg) group, the in vivo anti-tumor effects of Doi-SF-NPs was compared with diosgenin. Safety evaluation of Doi-SF-NPs was
also performed. Results Optimal prescription process of Doi-SF-NPs nanoparticles as follows: The mass ratio of silk fibroin to
diosgenin was 11.94:1, the volume ratio of the organic phase to aqueous phase was 5.99:1, and the preparation time was 2.75 h.
Average envelopment efficiency, drug loading, particle size and { potential were (84.07 £ 0.70)%, (6.41 + 0.05)%, (164.29 + 4.43)
nm and (—23.01 + 1.17) mV, respectively. Diosgenin formed Doi-SF-NPs with silk fibroin through hydrogen bonding. The appearance
of Doi-SF-NPs was spherical nanoparticles. Doi-SF-NPs existed higher cumulative release in phosphate buffer solution of pH 5.5
and 6.0, which demonstrated that Doi-SF-NPs had obvious pH-sensitivity. MTT method results showed that ICso of diosgenin and
Doi-SF-NPs on PC3 cells were 72.44 and 55.68 umol/L, respectively. Doi-SF-NPs more effectively induced apoptosis of PC3 cells
than that of diosgenin. The relative uptake rate of Doi-SF-NPs in in tumor tissue was 3.23, and the peak concentration ratio was 2.60,
which demonstrating that Doi-SF-NPs could significantly increase the accumulation in tumor tissue. Doi-SF-NPs (10 mg/kg)
increased the tumor inhibition rate of diosgenin (10 mg/kg) from 29.47% to 66.18%. Doi-SF-NPs did not affect the major organs of
tumor-bearing nude mouse, which showed that the safety of Doi-SF-NPs was high. Conclusion Doi-SF-NPs could improve the
tumor targeting of diosgenin and significantly enhanced anti-tumor efficacy. Therefore, Doi-SF-NPs had the potential to be developed
into an antitumor drug.
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TR L2 s i J8s 4 it 28 J TR R 1 A
AL 22 Z R BB AL B-AT S e AR R E U3, A
TGWAE IR A e SRR, DRI 22 31 B L g KOoRL
X pH. I BRAARTG 28 It H IR B 1 A B A e 3
RURHAIE, JEHEESVENPUMIE 2 k. STk,
AHIFFEAE FH R SRR 1) 22 2 R CIVE N R, #)
EEFHE UL R E YKL (diosgenin silk fibroin
nanoparticles, Doi-SF-NPs), Box-Behnken ¥ 11-111
N T ¥ ( Box-Behnken design-response surface
methodology, BBD-RSM) flift. Doi-SF-NPs 4t 77 T.
2 IXREEAENUE BEAPERT . A R 253
ST HATIENY, 95 SEWT 7T 242 SR ah JEml, oA
HHE TN T AT S RIR T AR S Bk
1 EEHH
1.1 &8

85-2 BURE )i Ft- 45 BURE Sy P 2%, RV EAX
BERAT; AUW220D B 7 K7, HABEA
] KM-23 BB A, TN AR S R A IR A
1200 2 = 0eAH 4%, 25 [ Agilent A F]; EYEL4
RRZAA, FEERAERARATR; C5050 24 E0H
B0, B eHT s A FR A F] ; Zetasizer Nono ZS-
90 BURLEEM B AN, HEE T /RSCAF]; CET B H 30
HiA%, 3£ Sotax 2] ; 20S-TWIN HY 3% H Hi 1 i 43
5, 5[ FEI A F]; NicoletiS10 7 B -5 21 4h
FREA, ISR R EA R AF]; Aiphal-2L 84
HAERETENL, f5E CHRIST AW]; FSH-2A 7Y
SHHL, RIS AR AR difeREsR4E, bk
RO i E BT 2R PR A 715 Mono422 BUbR
1%, Z£[EH BioTek Instruments A #]; LSR Fortessa %Y
AR, KE BD X AT DS-Ri2 A%
8%, HA Nikon AH].
1.2 #H

EHUEA ORI, LT 20221015, FESEL
N 95.0%, FERIERIAEVERIHEARAR; e
JAE A, 165 111539-202303, Ji &2 %0H 96.8%,
E g R A A E A B EEEE, k'S FI82E,
JINA S A R A A s 2R H, #it'S W293432,
iR T RFARAR ;s KB Z, S
090206, PUZRHRAEVRHIARA T I
(DMSO), b5 34824985V, bt 2Rl A IR
AT FEA, 165 DRO540, Jbai ERIELBIEY A

HIRAF]; DMEM #3774, #it5 PM150110, X
it 2 A B A PR A 7] ; FITC-Annexin V/PI 4 iy
PTG &, LS 40302ES20, FRMIALIR 2id A4
B HRAR: WARAELZE (alanine
aminotransferase, ALT ). K& &R & & B
(aspartate aminotransferase, AST). JJLEFFI LR R %
(blood urea nitrogen, BUN) &7l (L5 C009-2-
1. C010-2-1. CO11-2-1. CO13-2-1) 0T g m i
AR T2 T o
1.3 RSz

AT 5 e PC3 4, #b5 20250310, H [E AL 2E
B b AR RHBE A A R 0 . Balb/e #RERMAT A
18~22¢g, MM, 4~6 L, WHE A LK)
Hty, B PRV RTIES SCXK (74) 2022-001. 5
W SIS AR 22 AR BE 2 T 2 kit
fitE5 N DW202411-002,
2 FiEEL
2.1 Doi-SF-NPs B

0 25 mg i 2 H o T 60 mL /K 48, 1F
AN FREAE DT 22 3 i T — e AR R 4l
Kk, AERZKA . AT 2 A VAT, WRiE S
min, f§HAGEAMK. BTUKBH, 75 100 W IhE
A ERTE . BT 40 TR T, 600 r/min B
T — e, DABRR 8. IR 0.45
um ZKBE CHMLB M B BEATHEE, B2 M
¥, HI73 Doi-SF-NPs.
2.2 Doi-SF-NPs FEFHEHTAEMNE
221 M ik FEA Diamonsil-Cis £ (250
mmX4.6 mm, 5um); Vsl NHEE-0.05% F R K
W (70 2300 KN 210 nm; AFREA
1.0 mL/min; #EFEARFRN 10 pL; #8930 Co
222 KMHRAELE  HLHERCH 200 pg/mL
R O R A, SR A T EE-0.05% FH R 7K IR
(70 : 30) #HEEK 10.00. 5.00. 2.50. 1.00. 0.50.
0.05 pg/mL, M| 2 7% J5i &R B CXO X IR I THIAR (YD,
BhrvE I ZE [ A7 FE ¥=20.418 1 X+1.028 0, r=
0.999 9, FMZEHEH L 0.05~10.00 pg/mL 28
PERR R
2.2.3 Doi-SF-NPs il A il # B Doi-SF-
NPs JEZW 1 mL, BT 100mL &)+, i\ DMSO
50mL, A 5Smin, JEAJE R HEE-0.05% H ERZK
W (70 2 30) FkEE 2. PL 10000 r/min 250> (5
DN 6.4 cm) 5 min, FEFEWI 1 mL FiERE
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10 mL 2, R T EE-0.05% IR KIEH (70
30) FikkE%s, RI75 Doi-SF-NPs fiEisl i &k

224 LEMHFER WaxEA, %R 92237 0
7R A& B ERE VAT RS E ), S
Doi-SF-NPs {42 i ¥ 1 A1 22 75 72 7 oo 0 B Vi v
(2.50 pg/mL) 73 A HEFENE, S5 RIE 1. e
WK 429 nm KM, ZREORNEF ST

TC g T, TR
YL |
1
[
|
lJ [
0 4 8 12 16
t/min

El 1 Doi-SF-NPs #£8 (A). EFEHTRaE (B) 7
MR mRR (C) B HPLC
Fig.1 HPLC chromatograms of Doi-SF-NPs sample (A),
diosgenin reference substance (B) and negative sample
solution (C)

2.2.5 FEHEEHESE HL10.00. 1.00. 0.05 pg/mL Z
FE A TO IR A, TR H N SRR E 6
R, EFBHICETAM RSD 758 0.21%.
0.24%- 0.66%; FFRIMB 1 K, RN 6d,
B TG A RSD 435N 0.24%. 0.30%-
0.29%, ZRFIIZNERHN HIEF%E R AT

2.2.6 FasEME#E B Doi-SF-NPs fitif fig i, B
F=IE (25 C), F 0. 3. 6. 9. 12, 24h 4375
FEN e Z o0, JLIEMA RSD N 1.07%, 45
R3] Doi-SF-NPs sk it ia b e 1 R 4F

227 EEMFEE WHDoi-SF-NPs V27K 1 mL,
F5 08 “2.2.37 T T 7774 £ Doi-SF-NPs fEa i A i
6 1y, WITFZFE T 0 &5 %0 RSD A 1.40%,
gERRIZ L E T M R AT .

2.2.8 INFEREICERFELLE R BRI R
TG & Doi-SF-NPs V&3 0.5 mL, ET 100 mL
I, Lo, ARUR. . w34l mEEOR
SN ZE FHUE T o R 50% 100%- 150%,
il 2 BRI N R R T e S &, AR
REREH M ERITF AR R, 4R ER,
FHURE TR INEE Sy 98.17%, RSD fH
N 1.71%, &5 FRFRBZ 7750 T Doi-SF-NPs
FEF RIS R.

i

2.3 Doi-SF-NPs B HHE. KRR (EA/
M E

HY Doi-SF-NPs JE &, 1 0.45 pm LA
JEIE, BREANEMERRL, AR 1 mL 2EEE
WE B AR 2T & 3 000), 8000 r/min 250>
ABUEE N Doi-SF-NPs, {§iH DMSO ¥/ i%
Doi-SF-NPs J&, M@ ¢ Ewm et oniE ().
RIERZIE (W), 115 Doi-SF-NPs H1ZE #i ‘2 H 7T
M=, R ZEH B o2 R E A=
(W), 5 Doi-SF-NPs H ZH 2 e & .
18 FH 2414k 7K ¥4 Doi-SF-NPs VR 100 1%, BL 4
mL JRERE I, TR Hr i e o
B Z 5 EFEE (polydispersity index, PDI). HUFi
P& J5 1) Doi-SF-NPs VR = 22 % F Fa R A, o F s o
BEVRT, il i 5P g, TR0 B O B e
Doi-SF-NPs ] ¢ HLf7 .

BB =w/Wy

WAR=W/W
2.4 Doi-SF-NPs b5 T ZBHHEEE
241 ZFEASEHLBEIOORERIER A
M SAKMAERR LA 6 0 1, AR 3 min, &K
B4 3 h % FERLREASEH R HCREL
X} Doi-SF-NPs fudsf 2 | #5245 s AR (1) 520, 45
W# 1. Doi-SF-NPs flif R i 22 KA 5EH 2
o0 FH & LB I g g m, BRI 2 R R
HEMTREOEE, HL2REASZEHEHIOR
R 12 01 JFaERRERERE, midE
FPRIEEE K . Doi-SF-NPs Fif% s fk 2 T B fa bk
&, XJE T 2R E A E IERR & R AR
FIA R4, 25t m] GE B E Doi-SF-NPs K, T
BORAREOK; (A 22 2 8 A FH & Hid i, Doi-SF-NPs
FHEREMARR, FERAEK. T2 RKEH

®1 LEEOSEREETRELNEM (Xxs,n=3)
Table 1 Effects of mass ratio of silk fibroin to diosgenin
(X+s,n=3)

“REASED

a4 52 B R AR RiR/nm
8:1 62.04+1.42 6.84+0.09 197.63+7.25
10:1 67.22+150 6.06+0.06 176.35+3.50
12:1 82.91+156 6.35+0.12 168.57+5.85
141 83.95+1.42 5.65+0.06 165.17+8.12
16:1 84.38+1.21 5.07£0.10 175.10£4.91




F 8B 2026F 108 $57% B 198  Chinese Traditional and Herbal Drugs 2026 October Vol. 57 No. 19 e 7591 «

55 B35 R T B U Doi-SE-NPs 52K, Ja 45:
L1201 bz RmEldSEhaE cHER
10 : 1~14: 1 #4704k

242 AHAHSKEERRESE “2REASE
R TR 12 1, AR E 3 min, § &5
N3 h FMETEEGHAES KA X Doi-SF-
NPs [F520, 45R %K 2, 2R EATEESR Silk 1.
Silk I 2589 %, b Silk T REHRAELHIT o-
B ELE R LA TCRAE |, Silk T MR EHAH T
R m) BB, —REAPIER . 85K
SR EA M Silk ERA Silk 1B READ4, A
MM Doi-SF-NPs. fifi % A HLAH 5 KA AR AR LE i 3
I AN 2 83 B E kN ER, TR
AHUAARR AR 5200 1 22 28 85 F 7] Silk 1B X
ABUS1, B2 T Doi-SF-NPs #24, #rfl R 325 &
B ANVUEARR G m A & IR & ZURUTE
i 0.45 pm /KBEEE RS, 0 EHE T o bR
%, W ER K328 N . Doi-SF-NPs fifz 2 i
/NG K S, v LA HIAH S K AR L XS Doi-SF-
NPs s2Ma# R, Ja2ibl 6 0 1 A OXANAHEE K
AL 50 1~7 & 1 #4704k

#2 BHBESKEEFREENEMm (X+s,n=3)
Table 2 Effects of volume ratio of organic phase to

aqueous phase (Xt s,n=3)

=3 BEFEKEME (X+s,n=3)

Table 3 Effects of ultrasonic time (X +s,n=3)

AR /min BERN HEEY% Fif%/nm

62.12+1.18 4.641+0.06 673.971+54.17
81.96+1.52 6.34+0.05 356.83+34.01
83.41+0.68 6.35+0.07 178.47x5.61
83.05+0.92 6.34+0.06 176.17+5.49
79.061+1.26 6.224+0.05 225.771+6.25

A W N P O

AV SRR BFR%  RAGR/%  Kift/nm

4.1 68.77+1.27 5.18+0.04 184.20+5.11
5:1 75.80+1.24 5.73+0.11 173.57+6.75
6:1 83.2710.62 6.3510.08 164.431+4.48
7:1 77.45+0.59 5.89+0.06 182.03+6.84
8:1 74.75+0.57 5.69+0.04 233.80+7.35

N 2 min £51F N S| [ % Doi-SF-NPs (15
W, 2R MR 4. B )£ I (] K 3 2N 3
2R RSN G NE S, AT RE R A% I TR A
A R L BE AR EE5E 4, NITTXT Doi-SF-NPs 4514
FaE M= Aesom, 39 5 iR, s R KR
L5 Pl N S B S A N A TS = ] P
AIREXT Doi-SF-NPs £ e fa e = A s3], i,
PR J 325 B R B . Doi-SF-NPs Fife 2/ 5 i K
#ash, o] W4 R X Doi-SF-NPs Mk, J& 4k
PA 3 h Ay O Xt il B (] 2~4 h 3E T AL

#4 FIFFERNEW (X+s,n=3)

Table 4 Effects of prepare time (X £s,n=3)

il #R A R RGE% RifE/nm
1 57.27+1.18 4.29+0.07 188.68+6.66
2 67.71+142 5.16+0.05 180.19+535
3 83.04+1.00 6.38+£0.06 174.30+554
4 77.32+0.97 5.83+0.06 198.69+6.99
5 75.334+0.93 5744006 227.11+3.90

243 MFEREMELE 2REASEFETH R
w1201, AYAEE KR 6 11, il &0 E
N 3 h S5 PE TR SR A I [ 6 Doi-SF-NPs [ 540,
GER WK 3o HAHATHE 5 AL PR Doi-SF-NPs Fifs
oK, HAR R EEZGEMANEL, el A8
ALZRAVER, ABTIHEFLEREDN SIKIE
AT 45 /) R4 5E 1Y) Doi-SF-NPs. [ifi 25 68 75 15 7]
(P IE A B RN 2 ' B e K N EESS, T
W T2 E A M Silk TR A Silk 1AL
P AN it K0S, R e KA AR 75 2 min SR
% Doi-SF-NPs.

244 HIBEEPER 2REASEFEHICH
w12 01, AYAHSKMEIRLL 6 0 1, AR A

2.5 Box-Behnken %it-¥NE % (Box-Behnken
design-response surface method, BBD-RSM) fi1¢
Dio-SF-NPs &t /5 T2

251 AT REBE BEHLREASERET
JURE (XD AV KA (X)) Fifi] &
i IE] (X3) 43 BIEA Doi-SF-NPs T ER MK K, %
RZBEM (D F 0. & (D) KF. BHE
(YD BHE (Y MR (Y3 4334E A Doi-SF-
NPs Jfi #4545, AfEi{k Doi-SF-NPs &b J5 T Z Akt
B, ¥ 7. MYy BN EEE—E (overall
desirability, OD), L3 H| G R ML 255,
HAARE/ NIRRT T2 . OD HitH IR AR
' dinax= (Mi— Minin)/(Minax — Mmin) THEALEF 2 d) Al
BAE dos K dimin=Mumax— M)/ (Minax— Mmin) VT 55
Kidt ds, Ho, Miv Muax F1 Minin 73 3 S50ME 55
KEMEME; KH OD=(d\d>d3)'"? 115 OD fH.
AT TEHA AR 25 R WK 5.
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x5 RBRESKHENER (n=3) *o6 HFBREFENN
Table S Experiments combinations and corresponding Table 6 Variance analysis of mathematical model
results (s = 3) R EHEE PR 7 FME P
WiEs X X2 Xs/h Y1/% Y2/% Ysinm OD P2 9 203 0.23 116.48 <<0.000 1
1 12:1() 6:1(0) 3(0) 83.16 6.42 165.88 0.953 X1 1 8.38X10° 838X10°% 432 0.0762
2 10:1(-1)7:1(+1)3 68.43 6.11 185.41 0.408 X2 1 1.73X10* 1.73X10% 0.09 0.7738
3 12:1 5:1(-1)2(-1) 72.15 5.43 180.63 0.455 X3 1 0.05 0.05 27.16 0.0012
4 10:1 6:1 2 65.48 5.84 185.17 0.270 X1X2 1 013 0.13 69.25 <<0.0001
5 14:1(+1)6:1 2 73.69 4.81 190.34 0.242 X1X3 1  359X10°% 359xX10° 185 02156
6 12:1 7.1 2 69.44 5.33 189.23 0.307 X2X3 1 7.81X10°° 7.81X10° 4.03 0.0847
7 1201 6:1 3 84.68 6.45 170.47 0.935 X12 1 083 0.83 430.31 <<0.0001
8 10:1 6.1 4 (+1) 65.54 5.91 196.44 0.148 X2? 1 038 0.38 196.00 <<0.0001
9 141 7.1 3 70.84 4.57 186.30 0.000 X3? 1 043 0.43 220.25 <<0.0001
10 10:1 5:1 3 63.91 5.76 185.46 0.000 hk 2 7 0.01 1.94X1073
11 12:1 7:1 4 7195556 195.71 0.253 KT 3 7.01X10° 234X10° 142 0.3595
12 141 5:1 3 74.18 4.88 183.99 0.325 S 2 4  6.56X107° 1.64X107°
13 12:1 6:1 3 8251 6.36 169.86 0.892 HEZE 16 205
14 1201 6.1 3 84.07 6.40 164.36 0.979
15 14:1 6:1 4  7367476198430000  MABIUL (X)) MHI&HSE] (X3 5 OD {E WS
16 12:1 5:1 4 7071 5.37 195.65 0.224 B, s55 WK 2, HEmmsdhm, BEFamEE,
17 121 6.1 3 82.99 6.46 172.84 0.884 8] OD {HAEEEAIEAE, BRMEE Xi. X/ X1
252 BRNGE KTTZEMN MRAER 5 b 17 A 0 ODAESETHARE, b XX x4 e 28 1 A i K

AR (5 5 Al RSEE)D, JFEEA] Design Expert
A RA V12.0.1) #5%) OD £t 2 IR F2:
OD=0.93—0.03 X;—4.65X 10 X,—0.08 X3—0.18
X1 X2—0.30 X1.X3+0.04 XoX3—0.45 X,2—0.30 X2 —
0.32 X2, ¥ %7 FE1E RN OD (H MBS . 5 2 5%
Mres RIWER 6, HUP B2 P <<0.000 1, M4
R R FMEIE R Rag® 705114 0.992 5 1 0.982 8,
RAUIA P=0.135 2 (P>0.05), Wiz EA
PR S LA AN E B WA R, H
TR XA A= 2 BE R . 35 P AE 0 #r
E RO BT T R X XX X2 X2 X32
TEAREEZS (P<0.01).

2.5.3 Wi N[ 4047 K Doi-SF-NPs f 43 4k 77 1 5
i ] Design Expert M4 (BRAS V12.0.1) 435l 2l
R EASEF R T ICHER (XD AHAEE KA

WaEE, W2 REASER2EoHER )
AN SRR (X)) A HAEREsR. 72
7E Doi-SF-NPs 4771+ OD AH s REAE AL
H#%, 14 Doi-SF-NPs sfEAb 77: ZFHKEASEHHE
HooREL N 11.94 1 1, YA SKMEEFRL A
5.99 1, #I%EEJY 2.75h, T OD 144 0.989.
2.54 Doi-SF-NPs LZ4E “FATHl# 3 #it Doi-
SF-NPs, 477 SRS R K 7. 1FEA IR,
WGBEARIZRDHN (84.0710.70) %. (6.41+
0.05) %AF1 (164.29+4.43) nm, %M “2.5.17 T K
J7 LA SEBR OD BN 0.98240.004. LLTIM OD
5 0.989 A%, SZBr OD {EHARNH 2 ~N—0.71%,
ULHH OD U5 & A M55« Doi-SF-NPs 484y
i W 3-A, 1S PDI N 0.16640.013, ¢ HLAL
N (=23.01%1.17) mV, WK 3-B.

E E 13:1 35
X 5501 111 X Xih 235

& 2

; 65:1
55:1 X

. 13:1 35
1nm:1 X Xi/h 25

TESIHNE=HE

Fig.2 Three-dimensional plots of independent factors and response values
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=7 RMFWIEER (X+s,n=3)
Table 7 Prescription verification results (X + s, n=3)
X BEER BRI Fifgmm  OD 1A
1 84.35+0.75 6.43+0.07 165.43+521 0.977
2 83.92+0.25 6.42+0.03 163.82+5.24 0.985
3 83.96+1.09 6.38+0.04 163.61+458 0.981

A
1 10 100 1000 10 000
i 4%/nm
B
-150 =50 50 150
¢ HA/mV

3 Dio-SF-NPs HJKI 2537 (A) #1CEEAL (B)
Fig. 3 Particle size distribution (A) and { potential (B) of
Dio-SF-NPs

2.6 Doi-SF-NPs 1t 14 R AT

2.6.1 & W H T 2 8% (transmission electron
microscope, TEM) W% HU Doi-SF-NPs & iRk
HE TEM & FI4RM_E, § & 30 min 500 1.5%545
28 (pH 7.0) Getty, )5 FmE s H o 80kV 1)
TEM W% Doi-SF-NPs M 3. 455 WL 4, Doi-
SF-NPs Jy K F TR AR TEM #%E Doi-SF-NPs
LA N & T MR A%, TR BE 23 BT OO0 5E 11 52 7K 4k
172, Bl R B A — e B2

&l 4 Dio-SF-NPs & TEM [
Fig. 4 TEM diagram of Dio-SF-NPs

2.6.2  H B AR 4 27 4R )% % (Fourier transform
infrared spectroscopy, FT-IR) 73#1  H{ Doi-SF-NPs
TREIRMO B F-60 CEBMCEKFA I 3 d
HESLRE T30 CHTHLY, #iE2, 3d EH1E
Doi-SF-NPs #3K . FT-IR Mlik4cfF: =il (25 C)
B, AHAHEERT 30%, 7F 400~4 000 cm™! $94
32, SR N 4em. WEBRHITERZ. 2
FEA. VHRAY (EREE oS24 REANE
Et[F] Doi-SF-NPs) Al Doi-SF-NPs ¥ K& &, %M
FEM 5 KBr FiE L 1 100 In A KBr W40, JE )7,
FFE FT-IR MALE R WK 5. fEE 2 H oo sik
24 FT-IR i, 3 438 cm™! AbWR Wi 2 5 2 1
JC-OH (R4 REN 512, 2 953, 2 850 cm ™ ALWR Yzl
R AT RRAFR C-H a4k 305142, 1 490 cm™!
AR B C=C MARIRBN G, XSmRS
P B U RS . E2 KRB FT-IR B,
BEf T (C=0). Bt 11 (N-H). BEHZ 111 (C-N) 4§
TEMR WU 7 567 - 1659, 1544, 1238cem™!, &%
R ARE RS . P BR AW FT-IR BHEAEE
P B ORI 22 3 B R ) TR B I, ]
Te4%41FH - Doi-SF-NPs [f] FT-IR i 5)#iE &
IR R ZER, EHUEH JLfE 3438, 1490 cm™!
ARRIEWR WSO 2K, 22 3R EIAE 1659, 1544, 1238
em ARG R AE AR, RICHEN S R oS 2
REAMGESEESIEM.

HHIRE T
JF k2

S T s
\/‘Av‘ ;“'\ %wEEH \\ AV Vi
| V

Ve
V

WELR A

Doi-SF-NPs

4000 2 800 1 600 400
v/em™!

5 ENHEEMEE FT-IR

Fig. 5 FT-IR spectrum of various samples

2.6.3 Doi-SF-NPs fEAN[E] pH /it IR 2547 M EL
£ HU Doi-SF-NPs FIZ#i 21 o k2 2 — iy Je
T O LR BT LS AR B AR 2 7T 8 000D,
FEF RGBS Smg, 2B pH 5.5 PBS
(% 1%SDS) 5mL, JeRg4a¥s 57—l Ba N
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W, BETHREN10L. REHR (37.0£0.2) CH
pH5.5PBS (% 1%SDS) i, AL, #iE:
A 75 t/min. 47T 0.5, 1.05 2.0 4.0, 6.0+ 9.0,
12.0. 18.0. 24.0. 36.0. 48.0h HUFE 5mL, FarH)
#Min pH 5.5 PBS (5 1% SDS) 5 mL, 8 000 r/min
2.0 10min (B0 6.4 cm) JEIE B+
ERHEHIUEE, FHESH S BB, FiE
#%% Doi-SF-NPs FIZE Hi 21 7o K25 7E pH 6.0+
6.8+ 7.4 PBS HUBEZjIEN, SZ5RIE 6.

Doi-SF-NPs 7 pH 5.5. 6.0 PBS B 24 R filfE
JUE W R KT pH 6.8 7.4 PBS, 15t B Doi-SF-NPs H.
A pH BURtE (B 6-A). £ REFEEAR Silk 1 H G A7E
pH 6.0 PBS PR35 s 1 8% 2213, # Doi-SF-NPs 7
pH 6.0 PBS 5 24 18 28 AR TS e K

EH R TR T pH (HBURE(K 6-B),
1t B Doi-SF-NPs R ILH! 1) pH (A UM 5 Z 3 2 8
TG SIS AR TGRS 22 2 A Silk TR 1)
PALPERTA K . BRI WLEE 8, Doi-SF-NPs £ pH
5.5. 6.0~ 6.8, 7.4 PBS "FRZ1T N5 Weibull 1
R FE B e o
2.7 Doi-SF-NPs ;&M sci&

A58 FH 7 5 FH A 2 R K L 1) 2% PR 2T 20 i BV, 40

A 100 7
80 1
60 A

40 A

BRI Y%

20 A

60

w

FRUBEIE %

0 ‘ 1I2 I 2I4 I 3I6 I 4I8
t/h
6 Doi-SF-NPs (A) MIZEFEHTTERZ (B) EFE
pH {E PBS H{RIMNERAIZE (X£5,n=6)
Fig. 6 In vitro release curves of Doi-SF-NPs (A) and
diosgenin bulk drug (B) in PBS with different pH values
(Xts,n=6)

%8 Dio-SF-NPs {REZ5155!
Table 8 Fitting release model of Dio-SF-NPs
B R A Mak R
pH55PBS —%  In(1—M/M,)=-0.032 6t—0.223 1 0.920 7
Higuchi Mi/M.,=0.121 8 t%24-0.049 9 0.962 3
Weibull InIn[1/(1—M¢/Mx)]=0.625 8 Int—1.884 8 0.997 2
pH6.0PBS —%  In(1—My/M.)=-0.053 7t—0.486 1 0.8441
Higuchi Mi/M-,=0.143 0 t¥24-0.142 4 0.856 4
Weibull InIn[1/(1—M¢/Mx)]=0.677 6 Int—1.4233 0.974 3
pH6.8PBS —%  In(1—MJ/M,)=-0.010 1t—0.149 6 0.752 2
Higuchi Mi/M-,=0.062 5 t¥24-0.045 4 0.926 1
Weibull InIn[1/(1—M¢/Mx)]=0.486 4 Int—2.328 8 0.962 5
pH7.4PBS —%  In(1—MyM.)=-0.007 8t—0.122 3 0.7415
Higuchi MyM.,=0.051 0 t¥24-0.039 8 0.916 8
Weibull InIn[1/(1—M¢/M.)]=0.488 7 Int—2.577 8 0.954 8

t AREEIS A M, A0 Moo 5350 ¢ ool 1) RARBETICER s MM 1 1N
i) SR AR 7%
t was time; M, and M., were cumulative release rates at time ¢ and oo,

respectively; M,/M,, was cumulative release percentage at z.

BCBHTE (At . IPE GESTHAREEAKD A
F1 Doi-SF-NPs (i 2 1 7o it =K FE 73731 9 0.05+
0.10. 0.20. 0.30. 0.40. 0.50. 0.60mg/mL) %4, T
37 C/AKGHIE 0.5h, LL 3000 r/min £5» 10 min
(BOFEN 6.4 cm). BUEIEW, T 429 nm BHK
WEMETRICRE (4D, FitEwmEE. &5 (- D

27K, Doi-SF-NPs £ 2 72 7T 0.05~0.60 mg/mL
JR R IR 23K T 5%, F W Doi-SF-NPs 5
MLV IR BB, ATV 45 24 « S 153 2 1 6 AE 0.60
mg/mL Ji 5 I I RAR ZE AR, AT RE A2 Bl
5 VS TR FEE (%) 38 0 -0 B8] 255 A 3 45 S 1) 2 e 2
FEWPEZ BN E, S RV AA —ES%
UIKIER

BILZEE=(A ra—A w)/(A mre— A 1)

5
4_

3 4

I Y%

2_

l .

0

0 I 012 I 0j4 I 016
JUEAE/ (mgmL ™)

7 Doi-SF-NPs [FMSEHERLER (X+5,n=3)

Fig. 7 Investigation results of Doi-SF-NPs hemolysis

experiment (X =S, n=3)
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2.8 Doi-SF-NPs AT #MHHIEREREMER
T Doi-SF-NPs J& & H A B &7 80N 5% H
BlE, WA 2 mLAR R TR, MO E
F—60 CHALEIKFAE TG 3 d, W ELRIE T
=30 CHTHLH, MEZ, 3 d/EHI#E Doi-SF-NPs
T4 . Doi-SF-NPs JR&R /LI 8-A, ik
A FTHANILE 8-B, ], A
LA s Doi-SF-NPs 4 T-¥y 52 1 5 1R B AT T v 6
L (B 8-C), i 4 it 28 N THI HEL SR A ] 0 552
FIASE GRS, BT AR A (1] 8-D), Ui Doi-SF-
NPs % T-¥y E 5 T TE BB A 73 Bk 5

8 Doi-SF-NPs ;2 (A). Doi-SF-NPs x4} (B)s
ERFERER (O RETIE/RER (D)
Fig. 8 Doi-SF-NPs suspension (A), Doi-SF-NPs lyophilized
powder (B), suspension after reconstitution (C) and its

Tyndall effect experiment (D)

¥ Doi-SF-NPs AT %5 E T-10 CUkH
o a0y 1. 24 3. 6 HEURE, hnvES AR R
IKE VG 53 e 2 iR bR, 258K 9. Doi-SF-
NPs %41 6 NHEEHFA &, HIERT
80%; KA T, (HU3/NT 200 nm; PDI{EAS
/NF 0.3, 1iH Doi-SF-NPs ¥ T8 5% J5 ki 4250 #i
BN AT 4 I BN /)N, B Doi-SF-NPs
R TR AR IR PRI AR A7 I A 1 R A
2.9 {RIMaBhE LI
29.1 PC3 HMifuss s KAKIMHP R HHE I
PC3 41, & 10%M64- 75 1) DMEM 1577
FI R EE N 5.0 X 104 AN /mL IS, BEFRE 96

9 Doi-SF-NPs HZTMIBEMER (Xts,n=3)
Table 9 Stability results of Doi-SF-NPs lyophilized powder
(Xts,n=3)

UM, BEALAFR Y 100 uL. 7E 5% COa- 37 CHIE;
FEAENEEFE 24 h, JHRRSERIGEE . SR IG TR RE
C 1) AN ] 3 B2 1 2 0 2 oo J5URHZ5 A Doi-SF-NPs
2, WEAHA (0.5% MTT Al DMSO) 4. *fid
(PC3 s, 0.5% MTT 1 DMSO) 20} B Hi 210
JERZE (25, 504 75+ 100 pmol/L) #H A1 Doi-SE-NPs
(25. 50, 75. 100 pmol/L) #H[), ¥Ji%k 6 NEFL.
BEFRFEN G TR 48 h, BEALA AN 0.5% MTT ¥ 20
uL, 4 h J5 7 5T, B4 511 DMSO ¥ 100
uL, & 10min 4R, B 2B, HiER
BORNEEFRC T, 7E 490 nm K FIE 4 18, it
HANMAAIER, SR WER 10, SHEREZF 21
TCIERIZG LS (BR 0 pmol/L 4), Doi-SF-NPs £ %
AR R A R BB R (P<0.01), %
R T ERIZG A Doi-SF-NPs % PC3 4 g%k
IR (median inhibition concentration, ICso) 43
BN 72.44. 55.68 ymol/L, Doi-SF-NPs fi 2 35 2 #f
TG 1Cso 18 N %, 2] Doi-SF-NPs 5% | & #i 2
I HIPUHRE T .
MPAFTE R = (4 s —A 2e)/(A wmw— A 211
£ 10 EIFZFITTH Doi-SF-NPs %t PC3 ZRAaAYNEI £ B
(Xts,n=6)
Table 10 Inhibitory effects of diosgenin and Doi-SF-NPs
onPC3cells(X+s,n=6)

WL Y HATIE 1%
(umol-L ) B H TR R Doi-SF-NPs
0 99.47+0.60 99.77+£2.27
25 89.27+1.11 81.70+2.09"
50 72.6042.04 53.97+2.74"
75 48.80+3.44 40.86+3.25™
100 41.67+3.52 28.37+2.15"

VA BHEFY%  kfEnm PDI ¢ LAZ/mV

0 8296+1.26 172.43+4.44 0.168+0.010 —22.16+0.94
1 82.84+0.74 175.64+6.12 0.159+0.007 —23.07+0.72
2 81.77%0.99 176.95+3.47 0.162+0.011 —22.94+1.03
3 81.49+1.13 180.61+5.30 0.166+0.013 —23.01+1.14
6 81.03%1.07 182.90+4.98 0.173+0.009 —22.85+0.81

HEBUEH TR LLE: TP<0.01.
**P <0.01 vs diosgenin bulk drug.

2.9.2 VYA AN RE T BN A K
PC3 4ifii, 1% 5.0X10*/fLEEF, BT 5% CO».

37 CHIFFM MR IE 48 ho WE N RAL. EFREH T
JERIZGZH A Doi-SF-NPs 4, ZFi et ek NN
75 umol/L, & 5% CO,. 37 CH:FRFEANEFE 48 he
HUH R IMNIE & 0.25%IEREH L (& EDTA), i
REYT M AT e i e ok . R4 ML BN N 85 % L
L, BEIRGIRS], 2000 r/min 20 (EOREN
6.4cm) Smin, F%E FIEW, LM, I PBS =
EWEEVE, 2000 r/min B0 (BN 6.4cm) 5
min, 2 FiER. #EEJG FITC 4712/ Annexin-
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V10 pL, BEERASEFEE 20 min, HE 2K,
IINAL A RE (propidium iodide, PI) SpuL, & 5
mint 7181, AP AR AR FITC AN PT % (s

T, SERIE 9. EFEH uE R A Doi-SF-NPs
FIE T2 599 (32.691+0.44)%. (47.06+0.57) %,
U Doi-SF-NPs 3858 | 3 2 H e it /£

166 Xt HE 106 R TR Y 106 Doi-SF-NPs
1 210% 3.27% 1 882% 15.04% 1 335% 18.79%
10° 4 10° 4 10°
= 104 = 104 = 10° 3
10° 4 10° 3 10° 3
1o1:42% - 3.22% 158.56% 17.58% 150329% i 27.54%
102 ~—rrrrem—r s e 102 Arreerir—rrrrmarvprrir oo 102 rrerem—rrrre—ryiarimrerrm—rrror
10010 10* 10°  10° 107 10210 104 10° 105 107 102 10° 10 10° 106 107

FITC

FITC FITC

9 EFREHTERZT Doi-SF-NPs %f PC3 MHUET RIS
Fig. 9 Effects of diosgenin bulk drug and Doi-SF-NPs on PC3 cell apoptosis

2.10 Doi-SF-NPs {AAELA S5

2.10.1 PR AR 09 HY Balb/e #REL, 2
MG B B 4, YRS 100 pL &b T %80k K
PC3 A& (1.0X 107 M/mL), BRI 23 50
£, IEHEFE. BRh PC3 40 2 F 5, PIHR AT ILE
RRIMEL, FrR e R, SRR R E K
(@) MFE (B, THEMEER (1), EEUEERARA
9 (155+5) mm? fp R HR ERVE AL .

V=ab*n/6

2.10.2 ST R M MR SR i A BUEE
TR 84 Raf /N, BENL AE R H )R
KL 2520 F1 Doi-SF-NPs 4, f:4H % 36 H, 43 7l#% 10.0
mg/kg FIEPY (DEFEHITTEID B ivay,
F0.25. 0.50. 1.00. 2.00. 4.00. 6.00. 8.00h %)%l
BEHLEL 6 R /NG ip 2% EL 24 (50 mg/kg)
IR, T SUAE AL B0 I B 4 21, ke ot = ) BT
BN 3 AR Eh K 5 AP, R % IR 0.5 mL 2]
FWMET 2mL ZFEME L, %EHRIE 5 min,
8 000 r/min B0 (ELPAEN 6.4 cm) 10 min, 7
FRPRUTNE, AN BB T, TRRE S
AN 0.1 mL R, 7,

2.10.3 R 2H SUGT R VR 1) B s oA i 2R 1 22
fil B JAPRNER CREAGZD, ip 2% B LL 24
(50 mg/kg) FRIE, WrEiHEALAE IR 2, 42 1]
“2.10.2” TR LB AR, M F 2 o
R, RS SR FE 23008 20,004 10.00. 5.00
2.50+ 1.00+ 0.50 pg/mL FifRg 223500 R I 4%
HR“2.2.17 TR 264420 B &l iR (XD X

TR (YD, FUE1F M 2 e th 2 [l )= 77 7%
N Y=33.06 X+34.17, r=0.998 6, g 20 4%}
B T VA R R JCAE 0.50~20.0 pg/mL 2R 5%
AR

2104  LJBMHEELE Sy 5l IR ZH SR I TR
i I8 2H 232 5 8 o0 BRI VRN A LA SR
TR, %R “2.2.17 TUR AT EREIE, Ak
K10, S5 RKH, MEagim N2 AT E
BH Mg, TR

| BT

0 4 I é I 1‘2 I 1I6
t/min
10 FELALRMER (A). MEEARSR (B) MEA
AFAMSER (C) B HPLC E
Fig. 10 HPLC chromatograms of tumor tissue sample (A),
tumor tissue reference substance sample (B) and tumor

tissue blank sample solution (C)

2,105 FREMEES WEBUEHITREREN 5.0
ng/mL [ AR VT, 3 TS 0.
3. 6+ 12, 18, 24 h #tFENE, MIFFEHE 1 ol
AR RSD N 6.16%, 25 53R BAFE S VRAE 24 h N
et R AT,

2.10.6 FEHEMHEE 5.0 ug/mL EFH BF O
ML, PATHIE R 6 Bl midi, S
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BT EIRZ I RSD N 7.09%, 451 EH 1%
SIS AR AT
2107 FEEEFMEREER WEBEHIORE
W43 528 20.00+ 5.00. 0.50 pg/mL 88 41 23 i 4%
FERRSR, TSRS 6 Uk, AR AR Sl i T AR
) RSD 435N 2.14%- 5.13%- 5.70%, 45 R FWi%
SI R FE R AT

FRAE D15 ) 9 2 A e T AR, P B AT At
2k 7 FE T S E R n AR R IR, 5 5hR
JREWR AL, T EAF AR R 2 5 5N 6.01%
—2.19%H1-3.18%, &5 R W11 S50 A P2 8w o
2.10.8  FRENIEIWE A B R A A )
BAFTOREIRE 558 2000, 5.004 0.50 pg/mL [
P, DI R oI AR, A NBEAT bR 2R
THHENAEE. BB EESLREEX, HE
S EHE T PR IR %N 103.42%, RSD
N 7.46%, [RIZ 7 v AT I E R L4 R R A
TR
2.109 MRALAPhEFHET CERMNESER R
i o o AR S R R O A, TR 4
SURREIREE, SR E 11, UEHEHICNSH
15 Doi-SF-NPs [} AH X #Z HU# (relative uptake
efficiency, RUE) MK FEEL{H (peak concentration
ratio, Co), HUEAMAF /R Doi-SF-NPs 7E R 4121
P i PR R

45 B 57K, Doi-SF-NPs 78 7% 1 1] fi 2 i 2 ot
R B B R T E R SR (P<
0.01), Doi-SF-NPs [FAHX #RHCE N 3.23, Wik & L
44 2.60, iEW] Doi-SF-NPs 6 W 5 48 i fih8g 41 41
MERE, BAMEERER.

RUE=AUCDoi-se-nes/ AUC g

Ce= Cmax Doi-SF-NPs/ Cmax it

AUC NZ-I I R IHAR,  Cmax IR E

F 11 EFREFH TN Doi-SF-NPs 7£& B8] s iy LA LA
HMIREDH (X+s,n=6)
Table 11 Concentration of diosgenin and Doi-SF-NPs in
tumor tissue at various time points (X £ s, n = 6)
R Kl (g ™) R Bl (ng-g ™)
L Doi-SF-NPs S Doi-SF-NPs
0.25 0.98+0.39 5.074+1.88"(4.00 1.024+0.34 3.43+0.66™
0.50 6.07+1.92 15.134+3.24™(6.00 0.50+0.17 1.27+0.42""
1.00 4.04+1.03 10.92+2.017|8.00 0.11+0.04 0.324+0.10"
2.00 1.96+0.55 6.05+1.47"

LEHRT OB TP<0.01.

**P < 0.01 vs diosgenin bulk drug.

2.11 Doi-SF-NPs {£ A7 & S2i8

2111 SERRRTF AR 30 R REEAL B 5
A, BIRERY (ZEREERAO 41, PHVEXTER OFigH, 2.0
mg/kg) H. ERIEHCEEZ (DMSO %, 10.0
mg/kg) 41 Doi-SF-NPs 1. &7 (5.0. 10.0
mg/kg) ZH, BHPEXTHEAAINET 3d 4525 14k, HAbK
U R 1 IR, ES15d, &3 KilllE 1k
IR AR . 1E A5 3 R ip 2% LG 24
(50 mg/kg), FRIEJEHRAEEL M 1 mL, H0A$TEETAL
B, 2500 r/min &0 (BO0¥EN 6.4 cm) 3 min,
TRAFIMIK o FERR R 22 SR ALTE, FIBIRHL, dski &,
THEARE . A I R AR RO . TR L .
R, &H.

092 = 1 — 2 24 4150980 I /AR L S 4590 R
2.11.2 EAEA IR R S AR R AR
KAFILAE IR 12, S AR5 L3R 13, SRS
WL 11 SRV T IR TR, Bl B )
(164 0 e R PR BB SR R . S 5 R o SR 2
AR KA L%, WIS H TR A—EN
PRAER, 452575 10.0 mg/kg I Z 5 2 H ol
JEHN 29.47%. H5EHUBH T ERIZAH L, Doi-SF-

*12 HEEEREMEEREL (Xts,n=6)

Table 12 Tumor volume changes of tumor-bearing nude mouse in each group (X + s, n=6)

3 FIES Ji R A AR /mm®
A

(me-kg ) 0d 3d 6d 9d 12d 15d
it - 151.17+9.39 170.66+12.24 239.32+18.08 521.17+38.39  796.16+56.41  1227.50+96.46

o A ot 2.0
BT 100
Doi-SF-NPs 5.0

152.50+10.99 166.17414.20 171.66+17.58" 206.16+12.59™ 326.83+23.65™
157.60+11.97 178.174+13.54 228.66 +19.66 409.34+34.55"™ 583.83+62.70™
155.66+7.94 170.32415.79 209.83+16.70° 382.331+42.74™% 512.50+34.86™*

418.331+38.33"
849.17+43.30™
630.16 & 42.38™##

10.0 152.33+8.50 167.03+7.69 206.321+12.17"% 331.50+26.81"# 374.824+49.79"# 456.00+£27.17"#

HEMMLEE: "P<0.05 “P<0.01; SEHEFCHLLE: *P<0.05 #P<0.01; * 12 .
*P<0.05 “"P<0.01 vs model group; *P <0.05 **P<0.01 vs diosgenin group; Same as table 12.
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F13 FRIMERER (X+s,n=6)

Table 13 Anti-tumor inhibition rate in vivo (X + s, n =6)

S FE(mgkg™) Rilg  IRERI%
e - 2.0740.28 -
[HEREROPHE 2.0 0.46+0.27™ 77.78
EH R 10.0 1.46+0.30" 29.47
Doi-SF-NPs 5.0 1.134+0.45™%# 4541

10.0 0.70+0.38"# 66.18

L SIEhOR

FH AR

H Aol

%5 10 mgkg™!
Doi-SF-NPs

5 mg-kg™!
Doi-SF-NPs

10 mg-kg™!

B 11 ERRRA RSN

Fig. 11 Tumor appearance of tumor-bearing nude mouse

NPs i 77 & 2R R A G Kt A gt — 2R, 4524
F 9 KJa g AR BN (P<0.05), 515K
R AR R IE AR B M 2 57 (P<<0.01), HIVRIHR$E
T4 45.41%. Doi-SF-NPs W7l EHAZEE 6 KRG
R AR AELE BEME (P<<0.05), 5 9 KJEMEA
BIEEREEN 2R (P<0.01), R
HE 66.18%.

2.12 ZEMIFMN

2120 MEAIERRIRE I AR T VR 4
P, WAMNKE T IEH 4R IE B 4R + Doi-SE-NPs &
7 (10.0mgkg) 4, F4e6 X, % “2.11.17
N YR, FRHl Mg . B Ze 3 500 r/min
B (EOEEN 6.4cm) 15 min, B EFENE ALT
AIAST, ISR FDIRERIFZN ;W€ BUN FIYLET,
MR B DRI, R I%E 14,

HIEW ML, 1E% 4+ Doi-SF-NPs &5 241
ALT. AST. BUN FILEFA H I — @R EFH &, T
BEMZER (P>0.05), iU Doi-SF-NPs A & 3 5
W, B ThRE, HiAYZH ALT. AST. BUN AIALEFE

F 14 MiRENXIEFR (X+s5,n=6)
Table 14 Blood biochemical indexes (X + S, n = 6)

2H 5 HE/(mgkg™)  ALT/(U-LT) AST/(U-LT) BUN/(umol'L™)  ALEF/(umol-L1)
EH - 47.67+554 98.17+12.99 7.33+1.97 105.67 +14.50
1E 5 #1554 Doi-SF-NPs =771 & 10.0 49.16+7.25  104.50+13.74 7.71+1.88 108.75+15.38
et - 68.50+7.23" 172.17+11.46" 14.66+2.50" 155.17 £7.44™
IH 12 o 1R 2.0 73.33+6.53  18350+16.79%  17.1742.93% 158.50+8.31
EHE 10.0 55.17+6.49%  126.67+14.94%  8.161+1.94# 114.33+14.99%
Doi-SF-NPs 5.0 54.33+7.63* 128.83+11.87%#  8.3343.01% 108.16 +16.92%
10.0 5450+5.96" 118.33+16.38%  7.5042.43% 112.33+7.74%#

HIEWALE: "P<0.01; SHMALE: “P<0.05 *P<0.01.
*P <0.01 vs nomal group;*P <0.05 *P <0.01 vs model group.

WRE T (P<0.01), UiRMRAIHMERAT. &
IhRE 2™ E . SR, P IRAL AST &
FZMTHE (P<0.05), BUN HREZEMTE (P<
0.01), UiBHIEITINE 1 HF. Biafn2), ZHas
TG A Doi-SF-NPs {i. #iif|&4 ALT. AST. BUN
MBS B EPE T (P<0.01), Ut BAf R4 R
s BS R R M, FESEHET RS
BRI B RS B AR R A kR,

2.12.2 41 HE Bt 3lHGH IEH 4. AR
S+ Doi-SF-NPs &7 sl A2 . BH SRR
BHEAF TG Doi-SE-NPs 15 71 8 2H i 88 4R 5 Al
MR RFME. BEAE. BAEALCME, JEEET HE Jetadi
YR, dRWE 12, HIEFEHM, A2 R

PR HEZH 1) 25 IE A 3 AN AR 4040, R AR IE I
GO IE ;T FE T C4LA Doi-SF-NPs #7141 %
WS BR LSRG IR, R AR MERIEILS, BHE
EAFI6 K Doi-SF-NPs 2241 & T4 .
3 it

2 F AT RV R R A A A 1, A
LIS G R G E AR AR AR, et T
G B T BRI 22 R B A gRpL
(T R R 5 I ot 22 2 2 1 AN SRR 1) T R 2
ghRy (HD Silk 1A% B RER R E T
17 B-IF B4y (ED SilkID A FENO, fE22 R EH
CEREEAR SRR IR . Ik, FRILSRIE IR L [ 5
Bk, F5HY TS5 _EIE TR L I T A



F 8B 2026F 108 $57% B 198  Chinese Traditional and Herbal Drugs 2026 October Vol. 57 No. 19 e 7599 «

| R
Doi-SF-NPs
10.0 mg-kg™!

PR

O BT
| R
10 mg'kg™!

F12 FHERREESFBEYIFH HE L8 (X200)

Fig. 12 HE staining of important organ sections from nude mice in each group (x 200)

MM fEId . JOrEE S G —E, Wi a,
ET 2R EAPRRAFI, IR EAERN
FaEME RGBS SE 7. BN RS
e 2w ER S EF R uHER. AYESKAE
AARFR LA 45 15} 18] J& Doi-SF-NPs IR &, I8
iti% it BBD-RSM flifk T Doi-SF-NPs 477 T2,
4L T T2 #14% Doi-SF-NPs 3 E AT 80%,
H Doi-SF-NPs % T-#37E-10 CuKk%FE 6 ™A 5 tH
BANRAICT 80%, FF6 (HEZH) 2025 FRn
L ) 7)o e ) SR

AT FUAS RSP AR T R A 8 000 1)
BATESEAT T, A B O B %%
fF, BENFRFIMANT 1%SDS, HT SDS K
WA 43 F I KT 8 000, A LA AR ekt
NIBENTEE PR, TR 1E T SDS JE AR X Doi-
SF-NPs &5 ()2 . RSN 245 R R, EHie T
TCAEAN A pHAB A 5t OB 24547 9 6 B i 22 57, 1T Doi-

SF-NPs 7 pH 5.5. 6.0 PBS /1 i H R 253 A1 A
BRI E5 T pH 6.8, 7.4 PBS /M, 1iFH] Doi-
SF-NPs BA RUuF1) pH fEHEURNE. XZHT Doi-
SF-NPs 122 i H 2L B-HT & AEM Silk 1T 5
TEAE, X RAE ST M B e e P 22050, Doi-SF-
NPs Zifl IR J5 /i MR ZjidiE, A TEHE e
RERER, MR pH EBUSKE S, W E 2598
KRR TR T S5 IR 0 IRg A, AT 18 s i Rg
25

LR N ANS %, T Doi-SF-
NPs {35 J5 76 R 21 2 P E F B o i B R
S5 LRI, Doi-SF-NPs 51 ] i (1 2 15 e H ik B
BB E m T ER RGN (P<0.0D), H
Doi-SF-NPs % #5 HU 2 A0 3 55 LU AR 15 31 B 42
B (AT 1), UFEY] Doi-SF-NPs fg B (& 4% fin 2 5
B UTEMR S I B R & . AT AR B T Doi-SF-
NPs AR 27 E A pH (A EEHAN. &
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PR R RS PR R LA I B e R TS, S E LR
AP PR S Doi-SF-NPs 25 HI TR , MK BRI T
FELBH T, T 2 95 52 1 o 7 R S0 A 58 1o
2y, MifiteeE T E RS oM s, s
PUI IR 24 285 B R A 200

7 2 R YRR LA 5 (40 B A
AR R A0 M 3G TE S, AN S 5l SRR e S
SN ] JRAEN3), R 22 20 Kb v R AT,
BT AFE AR Y AL st R IR B R 2 R E A
GKREZH . FHAHE T R ZH far R R R KT AST F1 BUN K&
A B MO B35 T (P<<0.05. 0.01), 5t B I4A
SIHUARR A FRER, EES5EE 5850k N
Jieo R AL v e A 2 S SR TR A DR . S i B T AN Do
SF-NPs AREHLH B B2t R B, FE S aH
TCAR B FEIR/NE K, 1 HE RS oS ThEe
Bitsi B 18 E A FR425), K I Doi-SF-NPs A I
PRIES BOCE R P S o0t a1 51 e far 78 48 B
SRR AN AR 55, 1B R oy
IR BER 7 KA . SE IR H 0L, Doi-SF-NPs
BERE T EWSH MBI, Rl T
Doi-SF-NPs 712/ 200 nm, 383 s 41 44 il
375 11 RN B 80 (EPR RS ) 7 SIEAA g o 8 AR,
M T 1458255 Doi-SF-NPs 3@ % pH . ¥
BT . 23 e H K R i SR P a8 e o 7 3t — 2D 4
B T E R O MR A S R B RS, MR
PR e 2

R E AP e o v e g1 R R N DS
Y. BHERFYUKRL, GPKEEWE, (HIXLLK ]
I pH (ERUBHRIZE, nTReR I Z T 2 H ok N
BRI 2y, T HARAR PR 20 g AR P R B
SIWIAET-ILR, HIXR Se K I I — E B b
AW FEHRIE ) Doi-SF-NPs /R 4M 2R H K47 pH {6
BB S R SR A, HL Doi-SF-NPs A Hiifi . AT
WES BB B R RO AR B R, R
R AR RN IR B3 4T 14120 i e
N I I NN Ay 0 SV (= D Al N P70 i b
SCRFIANT I o 45 5 THD -5 D S i A R A7 R R
K2R B0, WUOART FAFAE— W RRE, 80
W S S P A TR T A T IR N A

gi b, ARWHFCRH 2454 BBD-RSM ik
i Doi-SF-NPs 477 T2, AHE R KT 80%. £
REAMZFR S G, TR AR S —IE &
Doi-SF-NPs, % 7 ZEH Bt ombd, &7 2/

RS, BT MR pH (EBUBPERE S . @it
FIVIERIIGIE T Doi-SF-NPs EL A 14 Py rogg 88 17) &
£AEM, M T EW R EORNUE AR, B
24w, K, Doi-SF-NPs A 2 4E At
25 R T TR YR YT

Bk gk %) Doi-SF-NPs V1245524, 42445
i PrMEALI AT 5, P E R SR
“FREASGK EEHRIE. . BRI s
M, N Doi-SF-NPs 3 [ it Ae tide it 1 L4t
Ja SR — P
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