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W OE: BM SR AEEIRERR A & 2 P-4 R E BRI R AR HK (Jug/BSP-VES), JHHHTRAEFIEN. Hik @
R RN A A K 2 -4 B BRIARRIR SR A (BSP-VES) #iik, RAEHIERIEHIGI AR, UaH R, S8 i
bR, RSB RESLIRER R AT A T2, 3 B SR - RS IE i Hom AL Ty s 8 F 3% 5 H 7 BB A Zetasizer Nano
ZSE YAKRLEE B O EINE Jug/BSP-VES JEZS. Kifd. ZHda%l (polydispersity index, PDD) K ¢ HAL; @i/ S
X Jug/BSP-VES #ATIFM, HERHIATEM,. 4R MINAE K BSP-VES &Y, HiIGFREKRE (critical aggregation
concentration, CAC) {H4 5.95 pg/mL; PLEARALTTHi & 1) Jug/BSP-VES JRI BRI, SMUEIEEH, T AR RE;
$ifE. PDI. ¢ HLAZEE R0 38 (120.3042.80) nm. 0.169+0.014. (—27.00+1.25) mV, HHF (89.140+1.163) %, #HZ
i (6.49310.087) %, TEFH 0.5%F 1LALER-80 HIBEER-FE IR A il (pH 4.5) 1 48 h RFAREZEIAE] (82.13£2.51) %.
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Preparation and characterization of Bletilla striata polysaccharide-vitamin E
succinate polymer micelles loaded with juglone
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Abstract: Objective Bletilla striata polysaccharide-vitamin E succinate polymeric micelles (Jug/BSP-VES) loaded with juglone
were prepared, characterized and evaluated. Methods Bletilla striata polysaccharide-vitamin E succinate polymer (BSP-VES)
carriers were synthesized by esterification reaction, and micelles were prepared by solvent evaporation method. The micellar
prescriptions and processes were screened by single factor experiment using envelopment efficiency and drug loading as the indexes
and the optimal prescription was determined by central composite design-response surface method. The morphology, particle size,
polydispersity index (PDI) and { potential of Jug/BSP-VES were observed and determined by transmission electron microscope and
Zetasizer Nano ZSE nanoparticle size potentiostat, and Jug/BSP-VES was evaluated by in vitro drug release and its stability was
examined. Results The BSP-VES polymer was successfully synthesized, and its critical aggregation concentration (CAC) value
was 5.95 pg/mL. The Jug/BSP-VES micelles prepared with the optimal prescription were spherical in shape, with a clear and
transparent appearance and obvious Tyndall effect. The results of particle size, PDI, and { potential were (120.30 £+ 2.80) nm, 0.169 +
0.014, and (—27.00 + 1.25) mV, respectively, with the envelopment efficiency of (89.140 £ 1.163)%, and the drug loading of (6.493 +
0.087)% and the cumulative release rates of (82.13 + 2.51)% for 48 h in acetic acid-sodium acetate buffer (pH 4.5) containing 0.5%
polysorbate-80. Its storage was stable at 4 ‘C. Conclusion The Jug/BSP-VES micelles prepared by solvent evaporation method had
uniform particle size, high envelopment efficiency, good stability, and some slow release effects. This study provides a reference for

the design of the delivery system of juglone.
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A green walnut husks KI5 T SHBLEHSHB B
FELD B AN SRR PR R AR S AR AN R B .
PRERE T A PRI EY, R EEETER
e A ERRT SRR, SARKER B TR . HUA
PR SR 20, Sxk 2 T 240 B 1 S 24 A 4R
. HAT, CUEsEHHBkmR ae) e st 40 4R K
FHEFHI T ISR . (REET ., Ho e
HepG2 40/ I Py SMME I 25, fefs LidstT:
4K 5 (death receptor 5, DR5) ik, i#id ROS
I3 p53 5 T EGE, (et BWIAEIER, #S
AR TS B RS BBk A PR MCF-7 44
FRLAMH AR B, S (R AR FE S EARDE, [
AL Bel-2 MK X &AM WEAAERE-2 (Bel-2
associated X protein/B-cell lymphoma-2, Bax/Bcl-2)
EAE T, i R A =R &R -3 (cystein-
asparate protease-3, Caspase-3). Caspase-9 #{Ii
BRI T HERRER KB, STHE, e
BEAZERIRIE R, KEUF o KA i, R T
FAER T RAENR PR B R0, BRIk, Bhxf 3
ZyHNEVE SO TEN L, Wt — MR A R R R
FEMER) B2 A R A EE R L.

PISE PRI B SR 1 A R o i /K
2y BB S AE R AR U B2 AR IR,
HEEW RAMERPIKIEIEZE . TR IRSEANE
AR FI I B, SEDLEE R HIRETS, AR
AL Iz B B K 2 8E (Bletilla
striata polysaccharide, BSP) &M\ =ELA K JEHEY)
H % Bletilla striata (Thunb.) Reichb. f.[F =L
SEBAF RN — K IEE 2 B, AF 9 RIR & 7> T AL
BAREWREE. BV . AMzetts. 5T
BTSSR i, BT O — R 2% 14 R 5t
BT B0 R BR M R0 4E4 R B BRI R IR
(vitamin E succinate, VES) &4E4 2 E IR,
LR A B R IR T B T i /K PR, K A %
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T I A FH 5 o TR P 2 240 I TC AR AT AS RSO
Kt VES HA 250 Aa AR B0 A FH US4, FEid 1k
23R [N IS B BRI AR «

ARSI VL H N 2 WE93RK R, VES i K,
A PSR R B L B W) BSP-VES, e HAE g 4 il

& HIRKERE 2 A (Jug/BSP-VES), [Fl b} 5 %2l %
TR B RO AL R AR 2 B e, SR A R
WAT-RURBL A (central composite design-response
surface methodology, CCD-RSM) ftft, Jug/BSP-VES
RRAETTLE, AT REF T, g
T DA ST o BRI A O A R PR R F 2 it

5%,
1 UEEEMR
1.1 L=

Agilent 1260 Series B! = SGRAH (A A%, 25 E %
TR AT ; DF-101S R4 #h A E IR hn il 4
A, BRI AR AR A 7] KQ-200KDB
R 7S P Y dy, Bl A AR R A A
UV-765 BUEAM-7] WAoot Eit, Rk s Rk AL
WA AT Advantage M & XFEHETHL, EH
VirTis A F]; 80-2 BYHANE G,  FIHARDEDE
2FAUZR) " Zetasizer Nano ZSE HY YN AL E HEATAX,
B[] 0 JR /A7) s FTIR-650 A8 BLIH-AF 4641 AR i
0 REBRPHEIRA AR AR, 970CRT A%t
ST, AL E BB SR A PR A F s Hula
Dancer Digital i gl & &%, 75 E IKA 22 7]; Talos
F200S G2 B T T s (TEMD, FEER A
NP
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BABKER JFORLZS (S A2007171, RESH=
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FARAR; ALkZHE, #it'S GH210721, PiHE
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2 FEEHR
2.1 BSP-VES BAYIMARK

FREX 3.2 g BSP @ A ¥ f# T 30 mL DMSO 1.
PIREUE & VES. DMAP il EDC (nves © Hpmap -
nepc=1:1: 1.2)¥T DMSO J& i i#iHEiEtk 1 h,
BSP RSN, FEHFKEHE, 38 CAKIEH
PR RN 48 h, FIRAHEBEBENLS A
I3 TR 3 5000 RS AKENT 2 d PABR 2R OB
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T BRI EREREAE, BT 4 COKFT
A, VA 1.

R BB 3 500 r/min B0 CE02FE4E 10 cm)
15 min B _FIEW, —20 CUKFRR#E, BEERHTE

BSP

BSP-VES
1 BSP-VES &RLEREE
Fig. 1 Synthesis process of BSP-VES

2.2 BSP-VES HRIERER

2 W RN ] B G rp TE FR EATI R B (CH-O

2.2.1 EHOLRER (CH-NMR) #&30l] PADO N CH-OWIFFI&, 5 0.8~1.0 fiHii A VES HHHFE(e).
%7, X BSP-VES & =117 'TH-NMR 4347, WHEGSIE, 6531 4NAKLZHE (1,60 HEH 5
ZERANE 2 R, 83.0~4.0 o TEIE N A NEZHEEH () BB TN UL ESREHES YN

_ o _
c o d e
O b
% (0)
1o OH o
OH © a0
OH HO o
OH HO
HO o

BSP-VESI!S],

222 LAMGIBAROK KA IR 7543 A% BSP.
VES. BSP-VES 47 RAE, ZLAMARTERIN 4 000~
500 cm™!, S5 ANE 3 s, BSP 4R E (& 3-a)
B, 3384.56. 2921.63 cm™' A O-H Al C-H [ 45
PRENIE, 1149.37. 1076.08. 1 025.94 cm™' Ayt

L OH n
PEE R A HAMEIE . VES USSR (K 3-b) 1, 2
923.56 cm ' J§-CHa. -CH HIHZE4RENIE, 1749.12.
a W
b+cd © -
7 6 5 :1 3 2 1 0 W

a~e SN,
a—e corresponds to structural formula.
2 BSP-VES i 'H-NMR
Fig.2 'H-NMR spectrum of BSP-VES
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viem™!
3 BSP(a). VES (b). BSP-VES (¢) & IR
Fig.3 IR spectra of BSP (a), VES (b) and BSP-VES (c)
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1710.55 cm ! HRIERFEEFEF C=0 44k shig,
1373.07+ 1 157.08 cm™' J4-CHs Fl C-O {45 4R 3]
I . BSP-VES 145 R K (K 3-¢), K12 921.63 cm™!
Wb C-H M4adRaNENg s8R, WA VES F k&
-CHy. -CH3 951N, 1 739.48 cmm™! Nfigdd C=0
HZ4EIRENIE, 1567.84 cm™ A VES H 2RI H 224k 5h
g, 7~ 7 VES B3] Alel,
2.3 Jug/BSP-VES FERHVEIE

KRR R i) % Jug/BSP-VES IRAIT, FR
HX 20 mg f¥] BSP-VES F* 15 mL /K, #REL 2 mg ]
BEBEE T 3 mL /K SBEH, FERLHE T8 259
g KA, 7630 CRAEEE 6 h, HHEFIER
524 5 43 Jug/BSP-VES I HRA . kG, BT
AL, B RIRE TR .
2.4 Jug/BSP-VES F#AHkER & 2N E 775k
241 Ak AIEHENIKFRF Kromasil (250
mmX4.6 mm, 5pum); JBIAHNFEE-7K (70 30);
f K 248 nm; AR 25 Cs; BB E 1.0
mL/min; BFFFEE 10 ul.
2.4.2 WAL

(1) AR SIS AL A5 2 PR UGS BRER X
i 5.0mg, BT 25mL i, WEEMIEER,
2R BN 200 pg/mL XS IE 5 i 8

(2D ik S VAR T ) - R %5 R X Jug/BSP-VES
IRV 0.5 mL % 10 mL &3, WEEA I E
REZIE, $5), E15 Jug/BSP-VES i iAW .
2 R AR A TR R VAR A
243 TEMEEE  SHB0E RS AR R AR
T R B IR AR X HE AR & Jug/BSP-VES
AR 10 L, JEANBAH R, $% “2.4.17 T
AN E, iCREEE. SRLE 4, FH
AR LESARRBR O TE T4, TR R UT

N | i

.B —— | . 7 .
IC S [\;ﬂﬂkﬁﬁl |
o s w0 15 2

t/min
4 HAMBRXRRMIRIE (A). BSP-VES &% (B)
Jug/BSP-VES j&i& (C) #J HPLC &
Fig. 4 HPLC of juglone reference solution (A), BSP-VES
solution (B) and Jug/BSP-VES solution (C)

244 LRYERRFE OO “2.4.27 TR XTI AA
EE, M ERE, BBIRFIFEIREN 1.5, 10,
30~ 50+ 70 100 pg/mL [ HESIAR, $% “2.4.17
TN (i 26 A RE I 5, 1 SRR, DAV AL (1)
YREIRE (X FTEE RS, BEIETE
N Y=44.786 X—38.423, r=0.999 8, 4&FKHIH
BEERAE 1~100 pg/mL 2R 156 R R 4T
245 FEEERLE H “24.47 TRE. . w3
ANFEWRE (518 5. 300 70 pg/mL) HIBkER T
MR, A 1 d A& EIREE A ldERE 5 Ik, b
HHWNREE; S EREIESR 5d, 1HEHIE
%% . HWS HIERSZE RSD ¥/ T 2.0%, £
BRA A (PR 2 B R A
246 FaE LS R IR R — S T A
0. 2. 4. 8. 12. 24h F, #%I& “24.17 Wi Faif
FAFHATIE, 45 RUETARE) RSD H4 0.596%,
FWAHER A WRLE 24 h WEaEME R 1T
247 HEEMRLE  HUFE—#H Jug/BSP-VES 6 11},
% “2.4.27 WOPERIS AL R, %R “24.17
TR G 2 AT I 5E , v S BR R JoE =k E 1
RSD {HN 1.03%, 3BT E 770 2 R AT
2.4.8 JNFEESCRRLS RS R 200 pg/mL #IHk
g o R S 0.25. 1,504 3.50 mL 4% 3 43 F 10 mL
=i+, A BSP-VES X&), FHEEER, 7o
S B FABCER ORI E AN 5+ 30 70 ug/mL VTR,
% “2.4.17 TR IS4 2 SRR BR ) & &, S
BIkE BISCREITE 99%~102%, RSD ¥J/NTF 2.0%,
F RN 2 SR e T 5
25 HANREHE. HAEHWNE

KB DIEAT R AR 24 .5 2 Ak 24
B A2 181 A 5K B Jug/BSP-VES IR VETR 1 mL
% 1.5mL B0 Y, 3000 r/min B0 GEOFE 8
cm) 10 min, FRZEEEZY), WH 0.5 mL _LiEH,
I AL E AR ZIE, WA, % “24.17 R E
TS AFRERE M. AL Jug/BSP-VES IR AAWR 0.5
mL £ 10 mL &+, HEEAIFERZZE, &
5], 1% “2.4.17 OUN RS HT . K FTiRE
AR T NZR 7 R TS SRR BR 1 0 B ek 24 1

IR =W poensspn/ W sz

B E=W pwrnnn! W s
26 BERER
2.6.1 HHUAFIFREL  [EE AR, B
AHIAEFIHER 3 mL, FEREEN6h, il
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N30 °C, #1011, KHEAEN 15mL, 4
BIIANBHIEFIE G NE . HEE. TTKOEE, %
LY NEESEINCSI LB ER5h e IR s i Al
B (R D BR, UKOENERIR, &k
W EME A ERe, B, &K
VE NPT % Tug/BSP-VES .

R1 BIBRFMEERLER (Xts,n=3)

Table 1 Survey of kinds of organic solvents (X £ S, n =3)

LA RPN A /% WA/ %
FH 84.70+1.39 6.5110.48
ToK LB 88.2140.48 6.8510.37
] 63.06£2.18 4.9040.12
P 55.1242.37 4.35+0.53

262 HHUATHEES [EEH MK, ')
AHIERINICK CBE, FERITEY 6 h, & IREN
30 'C, #ZjtbA 10, AKMHEN 15 mL, MA—
JE F 1) BSP-VES FEABKEE /> Al #E T 1. 24 34 4.
5 mL Jo/K SEEH, 55 [FAA ML T 20 802 =
AAE R, 4558 (£ 2) BIr, JEHIE
M 3 mL B SABKER 2025 2 A 3 2 b
I, W 3 mL AE AR PSR =
w2 BIBAFRAEERLER (Xts,n=3)

Table 2 Survey of organic solvent consumption (X £ S, n=3)

A LTI B /mL (EE R AR/ %
1 59.71+1.15 4.62+0.45
3 87.69+1.74 6.5410.63
5 79.82+0.89 6.13+0.33
7 69.37+3.02 5.374+0.45
9 64.24+1.58 4974036

<3 ELAMEERER (Xts,n=3)
Table 3 Survey of volatile time (X £ S, n=3)

PRI 1) /b BEER% AR/ %
4 67.22+1.02 5.22+40.22
5 78.4310.84 6.04+0.14
6 87.06+1.29 6.45£0.10
7 86.98+1.31 6.43£0.17
8 79.41£0.24 6.13+£0.23

x4 FIFREERLER (Xts,n=3)
Table 4 Survey of preparation temperature (X £ S, n=3)

il iR EE/C BE % HAR/%
25 77.17£1.53 6.45+0.14
30 89.28+2.18 6.95+0.20
35 77.78£2.05 6.50+£0.31
40 71.08£0.96 6.36£0.87
45 67.40£3.11 5.20+0.28

R K 25~35 C il 4% 5 P AR R A AL gk AT
CCD-RSM 5256 .
26,5 #ALEL  [EHAKGAT, AEHE
FINTK ., 8N 3 mL, EENEN 6, #]
FIER 30 C, KAMAHEN 15 mL, K&
) 2 mg, IINASIENG & 3, BIE 25 o 5A 6.
8. 10, 12 14 I, FEHAREL LA E 2 B,
R, &R (R 5 SR, MEERKRERY
I, SRR 0 G A TS S BRIG,  PRIRE 81 10,
12 3 AR IR LA T AT CCD-RSM 5558
R5 HGHLLEELER (Xts,n=3)
Table 5 Survey of drug loading ratio (X £ S, n =3)

2.6.3 RIS [EE ALK, BIEHL
WHINTEK 1, FHEN 3 mL, #&iRE N 30 C,
A 10, KAHHEN 15 mL, 5 RN EFE
4. 5. 6+ 7. 8hINF, AS[EIE RIS E] 64 24 B A A 3
K. 4550 (R 3) Bor, HJEREEN 6 h
I EIRRBR AR 2 A B R e, RIBE, &% 6 h
VB ¥ I T) el £ Jug/BSP-VES KR

264 HlFIREEL  [EEHAFMEAL, AN
WAIRNTE K CEE, FEHN3 mL, #ERETEN 6 h,
WAL RN 10, KAHERN 15 mL, HEH|&ZEEE
25, 30 35. 40. 45 CHf, AN[F)H] &R X 8% 25 &
A E R, R (R 4 BoR, FEEHI&IR
JEE )3, SARRER ) 22 & 5 A3 R e T s S PRI,

WA BE /% WHE/Y%
59.8742.87 7274043
8 77.57+1.74 7234021
10 87.1243.41 6.49+0.18
12 77.1742.17 5.76+0.51
14 70.5242.25 4014047
26.6 KMHEESE [HEHMFIMAAL, AN

WHINTEK I, FHERN3 mL, #EKRIIEN 6,

HlEURE N 30 C, AN 10, HBEIKMAHETE
5. 10~ 15, 20, 25 mL B}, AS[FEZKAHFH EXT 825 5
A BRI, S550 (& 6) Won, B KM
G, SAER 22 5 A R T = 5 K,
RIS 10~20 mL [#)7KAH FH AR AR AT
CCD-RSM 3256,
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2.7 CCD-RSM fftikat 75
ERN R B LIGEm -, #—2 KM CCD-

RSM fRALHIFI T 2. B2 (XD KA

o). HIEIRE (X)) 3ARE, SMREREE S D

*6 KEAEZFERLEGR (Xts,n=3)
Table 6 Survey of water consumption (X £ S, n =3)
KA /mL (EEERD WAR/Y%
5 57.83+2.56 4.931+0.46
10 78.96+2.05 5.894+0.39
15 87.62+1.23 6.52+0.17
20 80.94+0.97 6.781+0.23
25 67.124+2.89 5.20+0.18

KF (-1.682. —1. 0. +1. +1.682). LLHABkER{L
BR () MR E () NHE RT3
A%, 5K FH CCD-RSM 3256, S5 ILE 7. KH
Design-Expert G 1T #4455 3% 7 353175011 b B,

IR Vs REXSTEHEE X X X3 02 0k ]
AT FE, SHELLRRN 2 TAE TR T Y=
90.010+0.165 9 X;+0.700 4 X,—0.107 1 X3—0.656 4
X1Xo—1.020 X1.X3—0.516 1 XoX3—4.430 X12—3.520
X2—4.100 X32; ¥,=6.430—0.408 3 X;+0.288 5 X,—
0.210 6 X3+0.251 8 X1X2—0.380 1 X1.X3—0.374 7
XoX3—0.004 7 X12—0.057 7 X2*—0.111 9 X32. % J7 2
(7 2 B 8, 45 R IIZIA 5 92 prif

#*7 CCD-RSM ZHS5#R
Table 7 Arrangement and results of CCD-RSM

R Xi Xo/mL X/C Y1/% Ya/%[ iR %S Xi Xo/mL X/C Yi/% Yo/%
1 1119 (+1) 12.03 (-1) 27.03 (1) 78.72 5.61| 11  12.00 (+1.682) 15.00 (0) 30.00 (0) 77.17 5.76
2 10.00 (0) 15.00 (0) 25.00 (—1.682) 7898 6.52| 12 11.19 (+1) 17.97 (+1) 32.97 (+1) 77.13 5.52
3 8.00 (—1.682) 15.00 (0) 30.00 (0) 77.57 7.23| 13 10.00 (0) 15.00 (0) 35.00 (+1.682) 77.62 5.86
4 10.00 (0) 15.00 (0) 30.00 (0) 90.05 6.57| 14 11.19(+]) 12.03 (-1) 32.97 (+1) 77.85 5.24
5 10.00 (0) 15.00 (0) 30.00 (0) 90.23 6.58| 15 11.19(+1) 17.97 (+1) 27.03 (1) 79.93 7.56
6 10.00 (0) 10.00 (—1.682) 30.00 (0) 78.96 590 16 10.00 (0) 15.00 (0) 30.00 (0) 90.86 6.43
7 10.00 (0) 20.00 (+1.682) 30.00 (0) 80.94 6.79| 17 8.81 (-1) 12.03 (-1) 32.97 (+1) 77.92 7.20
8  10.00 (0) 15.00 (0) 30.00 (0) 89.24 6.51| 18 10.00 (0) 15.00 (0) 30.00 (0) 90.27 6.59
9 10.00(0) 15.00 (0) 30.00 (0) 89.46 6.52| 19 8.81 (-1) 12.03 (-1) 27.03 (-1) 74.56 6.22

10 8.81 (-1) 17.97 (+1) 27.03 (1) 78.54 6.99| 20 8.81 (-1) 17.97 (+1) 32.97 (+1) 79.68 6.64
x8 MNEAMASRENEHE, HABNHFESN
Table 8 Response surface fitting model on variance analysis of envelopment efficiency, drug loading
h >
J5 ZE R H i - - - X
RV E U2V Fia Pa 75 A oy FE PE

TR 9 7.02 0.78 144.74 <0.000 1 609.56 67.73 186.79 <<0.000 1
Xi 1 2.28 2.28 422.54 <0.000 1 0.38 0.38 1.04 03327
X2 1 1.14 1.14 210.98 <0.000 1 6.70 6.70 18.48 0.001 6
X3 1 0.61 0.61 112.43 <0.000 1 0.16 0.16 0.43 0.5257
XiXo 1 0.51 0.51 94.14 <0.000 1 3.45 3.45 9.51 0.0116
XX 1 1.16 1.16 214.50 <0.000 1 8.31 8.31 22.93 0.000 7
X2 X3 1 1.12 1.12 208.41 <0.000 1 2.13 2.13 5.88 0.0358
xi? 1 0.00 0.00 0.06 0.8128 282.63 282.63 779.49 <<0.000 1
X2? 1 0.05 0.05 8.91 0.0137 178.22 178.22 491.54 <<0.000 1
X3? 1 0.18 0.18 33.46 0.000 2 242.40 242.40 668.55 <<0.000 1
W7z 10 0.05 0.01 3.63 0.36

ST 5 0.04 0.01 1.97 0.2379 1.89 0.38 1.09 0.4650
a2z 5 0.02 0.00 1.74 0.35

M 19 7.07 613.18




* 3674 «

FEH 2024F 67 £55% B UM Chinese Traditional and Herbal Drugs 2024 June Vol. 55 No. 11

WA AR R, HATRIERP I E iz
AT A PR ) 2% T2 e idi Y

FIH Design-Expert 4tit #4245 28 &%)
A HBNTI A 2R 18], AR 5. BE&THE
R EE SR R ILAL YT . BSP-VES 5 ¥ Bk
H#E 2545 54 20 mg A1 2 mg, /KAHFE 15 mL,

Hil 2 IR RE 30 C o TINAE L2514 T i) %% Jug/BSP-VES
(L3 RN HZG & 3 N 90.047% 6.559%.
2.8 wMMATHIEIER LS

AR AL T AT %% 3 Hik Jug/BSP-VES A
W, M Rk ) R 2R, SIRRER T
TR (88.4441.24) %. RSD N 1.79%,

E5 ZHYNEMFSLE

Fig.5 3D response surface and contour plot
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HIREER T 25 =N (6.54+0.02) %. RSD fHN
1.90%, RSD {H})<3%, REERTNAIEE, T2
HIUEELT

2.9 Jug/BSP-VES ERAIFRAE

2.9.1 Jug/BSP-VES KAV AP KL MEE B

#8517 1 Jug/BSP-VES 1AW, WEAMNI N T Ik /KRB

% HUE R Jug/BSP-VES R4 KFRE, ME%
FEIM b, fRF G, i S i B5EE (TEMD
METLAF . R0 6 A, Jug/BSP-VES
I AR T BIETE IS, TR RN & T
TEM FM%EF] Jug/BSP-VES R EKIRIE, 78l
%1%,

E 6 Jug/BSP-VES BRIFRIM (A) RETIE/RMEE (B) A1 TEM E (C)
Fig. 6 Appearance (A), Tyndall effect (B) and TEM (C) of Jug/BSP-VES micelles solution

2.9.2 BSP-VES I A R AEWE (critical aggregation
concentration, CAC) [ KA R ICIRENEAE
MZRAPIN CAC. FLH i =K N 1 mg/mL FEEHE
WA 1 mg/mL ) BSP-VES £, B 9 ANPu A,

FHOAN 0.25 mL BV, BT S &I A5
HIRE R 1 mL BSP-VES ¥ . #i B¢ 5 BSP-VES ¥
TR R R E 25124 100.00. 50.00. 10.00. 5.00.
1.00. 0.50. 0.10. 0.05. 0.01 pg/mL. j#jiE 5 min
JE B 30 min, FIRECERE 24 ho W
TR KA 330 nm, W58 55T R EE I 2L
W, BL 373, 384 nm AbFE S MU OEEEEE 2 L
(L73/D384) X R BLIR BE RN BUE B, 26 VIR IR AE 5
9 CAC1H. 45K 7 Prox, 4 BSP-VES &K
FEBARKY, Los/lsa [HEN, 24 BSP-VES JERE
WRI, Lys/bes HIGK, BUE P ELAMHZ 4N
BSP-VES ) CAC 1, &1 5., CAC 54 5.95 pg/mL.
2.9.3 QEFBMBARMME  FeHmMmabT7Hl &

1.2

I373/I384
s

o
=)

0.6 T T T T T 1
-6 —4 -2 0
1gC
7 BSP-VES #J CAC

Fig.7 CAC of BSP-VES

Jug/BSP-VES RV, e AR,
JTER “2.5” Wi. 4558 K Jug/BSP-VES JIR A A
LN (89.140+1.163) % (n=3), HZGEN
(6.49310.087) % (n=3).

294 Kiftf ¢ HALNE AT Jug/
BSP-VES KW AR, Zetasizer Nano ZSE 444k &
HLAL A e FRiAR . RLBE AT I ¢ WL, 45 ]
8 Fi7, W45 Jug/BSP-VES & AV - S kide g
(120.30+£2.80) nm, PDI & 0.1694+0.014, { HAL
N (=27.00£1.25) mV.

295 Z & #k (differential scanning
calorimetry, DSC) 737l FRHUE 2 EAPkEE . BSP-
VES. #ARKER 5k 25 3R &Y F1 Jug/BSP-VES fii

A
1 10 100 1 000 10 000
RifE/nm
B
—150 -100 =50 0 50 100
¢ HA/mV

8 Jug/BSP-VES BCRIABAKIZST (A) F1LEAL (B)
Fig. 8 Particle sizes distribution (A) and  potential (B) of
Jug/BSP-VES micelles solution
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WORE L B TAR IR A R R, AR, B
iV 25~350 °C, N#HGEZE 10 C/min. 455H U0
K19 BT o BB BR PR R IR IR IS U6 7 156 °C, BSP-VES
(FIRFAE TR Sy 184 °C, 5 BBk ER AR I A
S VHERSYT, ARSI, T Jug/
BSP-VES JKR A 26 E G SAPRBE IR0, 150
AR IR O D B B A, AR SO 2k

50 150 250 350
7/C
9 #AKER (a). BSP-VES (b). #MEREY (o).
Jug/BSP-VES BZ3R (d) HJ DSC Bk
Fig. 9 DSC thermograms diffraction patterns of juglone
(a), BSP-VES (b), physical mixture (¢) and Jug/BSP-VES

micelles (d)

29.6 fiEfFfREME R RN LTTH & Jug
BSP-VES R, 1F pH 4.5, 4 CHI25 ‘C%M
TUERAES 1. 3. 7. 15 d RIARAIA R, 45
Rk 9 fror, f£4 CF, Jug/BSP-VES k{2 Al
BRI RAR, UG AR e I 76 25 C
AEAERCRAN G R 22, BEI TGN, R ARk
AR, WEFREE, Kk 4 ‘CA Jug/BSP-VES i H
T S A AE 2% A

29.7 RN SR RAE T S ER AN
Jug/BSP-VES AR IR SMEL S L. 73 il e
BEEE Jug/BSP-VES BV E TiEMT4E (BRI AH
X E 35000 1, IEHTRE R, iR
T 0.5%F L AS-80 FIMH AR - FR N 2% v (Ph
4.5) Hr; fHIR/KH (37.0£0.5) °C, 3 100 r/min,
B SPATHEAT 3 S, 49 0l Tk s PR e ) s e 4R
5mL PR, WO S MDA & [FHR VRN I, BT
FIRE T AL IE I IE S 5 34T HPLC 23 b7, #A4h
Fe2G M2k QP 10 Fios . BABRERIATAE 6 h B RE i E
80%7° 47, Jug/BSP-VES JIRTE 48 h B FIREFR N
(82.13+2.51) %, 1AE TR ERAER, KWK
JEH} 24 1) 2% B T AT YR % 25 ) A RE THOR

9 Jug/BSP-VES FRHRIBRMIZEM (X£s,n=3)
Table 9 Stability of Jug/BSP-VES micelles solution (X £ S, n=3)

” Fife/nm PDI 3R /%
1
4°C 25 °C 4°C 25 °C 4°C 25°C
1 125.40+5.30 125.00+4.48 0.15740.007 0.1511+0.012 90.034+0.12 90.3610.48
3 126.18£3.79 127.37+4.82 0.151%0.005 0.1524+0.012 89.40+0.40 88.73+0.27
7 127.77+t4.16 130.00+3.46 0.1601+0.014 0.1724+0.015 88.42+0.51 87.42+0.63
15 128.63+3.86 137.97+4.91 0.1631+0.016 0.1811+0.010 88.13+0.95 85.78+0.58
100 1 3 itig
SR ERAE e BB v P 4 B — s (B
Xf G B EIE & (median lethal dose, LDso) N
S 1.3 mg/L, XJ/INR ig 254 ip ] LDso fH 43514 2.5+
% 25.0 mg/kel'®201, Job, HIBKELR A AL S
% B E A R AR A I g A, GRS TR, B
S FERH, VARG RE L SHBRER A BB M A AR N HoAh
— b S AN N
g BSPVES A W22, DLIBRE 1 v 77 ) H B R ) 75008 i AN 2 7
—— Jug/BSP-VES [ N N '
* V. ARFSCET BSP 5 VES KBS R
o0 0 0 0 A s % 7 BSP-VES JRH, LLEABKERARIAI 25, it

t/h

10 FIMEIRHIZE (X 15, n=3)

Fig. 10 In vitro release curves (X £ S, n=3)

RAE R IEH % T Jug/BSP-VES #A MK . Jug/
BSP-VES #5245 i o AW 52 28 BRI, Hir J55 0 52 45 51
7, Jug/BSP-VES R ACE R B REAE B R 7RI ] &2
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U, ATTOEE A, IR RE R —. TEM signaling pathway in high-fat diet rats [J]. Biochem

NS Jug/BSP-VES A, Hobif Eokin A
TESEREUN, TR B TR FE R AR K 2 1
T FECRL R A 9848 3. BSP-VES 1E N5 1%
ETIEE, AEAAH A IR B I SRR IR T I
A TR RO, il 4% 7 ik f A

ARSI T — T B Ak ER AR E M 1 R 2
IR, AU R BORE R ) SR 1B 25 2511 77 5%,
HTRITIHERIE . B3 A G, 1B N E
pH {H 6 FEI7E 3.5~4.8231, [Rh, MRAMREBELL R A
(172 pH 4.5 5 A 0.5%5 1L AL TR-80 R BSER -BE IR 25
G, SRARADL B TE R TR R B . AR RS A
Forf, WEAHE T LR FERARKNEA R
SEME, T AR A8 E 1 PBS (0.01 mol/L, pH 7.4)
ZZ PR R A 10% FBS 1) PBS(0.01 mol/L, pH 7.4)
MR R A, ARSI FTH] % Jug/BSP-VES #;
IR AL 7 R AT e TR, DU G s i
25 B b g E RS R R

FERR R LIG, ASTIH R F A7 T
IO o )% U 1) e 1K S R MR ALV A o 25
IR, TR S BOd R, A MR A
PRGNS, AR T RO 25 B AR R
JE B B ) & RO, 7R 25~35 CHY Jug/
BSP-VES A T EABKER & AT E, Bk, X
AR AR — D55

XEWUEFIHERES T, GHIEAH &S D
B, A5GV RSV, BEE AR
BN, AMTEERIP S, e SRR
G, MANETIHES 20, AR E A,
5 1 AR R A6 A T B R KR, Rk
3mL AR NAHIEA &S

g5 LRTA, ARSI Jug/BSP-VES R,
i AR K908 5 CCD-RSM ik )a, fE R,
Fiess)—, Rt RAF, NHABKER S0 R &
BLE A
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