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AERPERA R AR, JERT 102488

B OE: BW HIERKTRYCKIEERESGER (osthole nanosuspension thermosensitive gel, Ost-NS-TG), #E47 &7,
FEXF HARITRERPE R ¢ (atopic dermatitis, AD) MIZGAMEABATII . ik DUREHE B I EFR, RABERSLRSS
BRI IR BRI AL T7 s FFXT 45 1) Ost-NS-TG (PR, BBHRE . BN E. pH (. ZiE. CHif. BZis. B
TURE CA B S BRI AT BB VAN, SR/ BR H R A VP AN S /N BRATERAT VAN AU B 2 W 8R LI R/ BRI 5 e 4 2 41
S R A PEAY Ost-NS-TG #6797 AD MZBEM . £55R  Ost-NS-TG Wil L Z 9i& b i 407 i 18%, H
KIS 188 R 4%, Ost-NS FRT¥rH & 5%;: Ost-NS-TG HREHRIE N (32.67£0.06) C; KBk Y (60.881£1.62) s;
pH H°4 6.684+0.03;  HLA7A (=32.90+0.89) mV; Ost-NS-TG #Zj&E N (6.96+0.01) mg/mL. Ost-TG Fl Ost-NS-TG 7E 144
h B (1 BB 73 TN 60.67%F0 86.54%, FKH Ost-NS-TG &/r AR MR R4 R E/R, Ost-NS-TG A
RUF I R ke Atk o 230 TR0 45 R B, Ost-NS-TG Ref% it /MR 1B 0L, HRERRAR/NBIILIE 5 A4 2 b RAE R
BERE A E (immunoglobulin E, IgE). HA4IIA~2-4 (interleukin-4, IL-4). y T4t & (interferon-y, IFN-y) HIFELKF.
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Preparation, quality evaluation, and pharmacodynamic effects of osthole
nanosuspension thermosensitive gel on atopic dermatitis mice

CHEN Wenjing, WANG Xiaoyu, MAO Yifan, JIANG Mingrui, ZHANG Xinning, XU Peng, WANG Yingzi
School of Chinese Materia Medica, Beijing University of Chinese Medicine, Beijing 102488, China

Abstract: Objective To prepare osthole nanosuspension thermosensitive gel (Ost-NS-TG), evaluate its quality, and study for its
pharmacodynamics in the treatment of atopic dermatitis. Methods A single-factor experiment combined with orthogonal design was
used to optimize the prescription of the temperature-sensitive gel using the gelling temperature as the evaluation index; and quality
evaluation of the prepared Ost-NS-TG in terms of properties, gelling temperature, gelling time, pH value, viscosity, { potential, drug
loading capacity, release and skin irritation was carried out. Finally, the pharmacodynamics of Ost-NS-TG for the treatment of atopic
dermatitis was evaluated by dorsal skin lesion scoring, scratching behavior observation, histopathological examination, and detection
of inflammatory factors in serum and skin lesion tissues of mice. Results The optimal preparation process of Ost-NS-TG was 18%
of Poloxamer 407, 4% of Poloxamer 188, and 5% of Ost-NS lyophilized powder. The gelation temperature of Ost-NS-TG was (32.67 +
0.06) C. The gelation time was (60.88 + 1.62) s; pH value was 6.68 + 0.03; the { potential was (=32.90 + 0.89) mV. The drug loading
of Ost-NS-TG was (6.96 + 0.01) mg/mL. The cumulative release rates of Ost-TG and Ost-NS-TG at 144 h were 60.67% and 86.54%,
respectively, indicating that Ost-NS-TG exhibits better release characteristics.. The results of the quality evaluation showed that Ost-
NS-TG had good dermal safety. The results of pharmacodynamic experiments showed that Ost-NS-TG was able to improve the skin
lesions in mice and reduce the expression levels of inflammatory factors immunoglobulin E (IgE), interleukin-4 (IL-4), and interferon-

Y (IFN-Y) in serum and skin lesion tissues of mice. Conclusion Ost-NS-TG has a simple and stable prescription process, good slow
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release and transdermal properties, and has a certain therapeutic effect on atopic dermatitis.

Key words: osthole; nanosuspension; thermosensitive gel; pharmacodynamics; orthogonal design; skin safety; atopic dermatitis

WIRF 2= NIRRT R EEE s 2 —, BT
HFERFUEYID, B, srdi, sirik
i DUR A R L YU S5 2 AP 2 B ST Ry
Nz % Catopic dermatitis, AD) A& WL it
PEAREVE R, LARIZ R L RAE . B IR R
PO R ERRE, R PR R I ARV T T,
UARHIEFE R I, WE PR+ 25 0] LA AD S EURETE,
G R R B IR 2 A IS L, 3R IT ADBY, (HI IR T
RAEKPHE LA, (EAREYENIERREEIR,
B, BRI EEZE, BRI T G R R, A
K, BEHNAMEF R RRRAADD, A3, PO
HEYOL A BRI R AU SRR,
E— R R OEE TR T3/ AT, e 7
VIR EE .

YK VR B AR SE  HETE ME Z W ) £ I Al oK
KNI ZPRRL, Ret 3t n 2y bR ma, s
MEE YRGS, e XEVE Y25 B A YA
FEUETT, R BRI AE Z IR AT N ONTRAS, EARIR
BN AR, W] B 245 Y 7E F 2458 7 1)ty B
sy FRJLS-190 - 2 oK VR Ak T et e B L A P oK VR 857 T
HEIMES I 2GS R SR m A R AR YR
FESENE A, RIS B A Bt A 0 B 1 A% AR A 5 1
FEN AR, ARTARES, IRSAMEHE, Z
A B PRI, AR 7T DU IR - 25 B A
25 W) B ) DR 1 3R 40 K TR B IR BURE IR Costhole
nanosuspension thermosensitive gel, Ost-NS-TG), LA
JR Bkl FE R b, I 01 4 KR S T R R 1) Ak
L2, I B ERATIEY, @ 2 3t
FARZRFIGIT AD IR, DU IR 7 2= G R
L FH AR AT i R
1 {EEHH
1.1 {42

BSI10S AUHL1 R, B8 2 R B2 (b s
AIRAF]; HH-S6A BB AEE A Hs, L RHE
KM H IR A ; HAAKE™ Viscotester™ iQ 7!
A UltiMate 3000 2 HPLC (i Chromeleon 1.
{E3k ), 3 [E Thermo Fisher Scientific A 7] ; MMS4pro
RZ W IhiFEES, BB GID ARA
Al pH & MTE, REET AR AR A ; NDJ-8S
B X FE T, R R TAEE AR AR

RM2016 ZUREEYI A HL, LilgpkRAGES AR A Al
TG16W ZUf e md 25O, 50 F I S 36 == A A%
FFRAMRAT; TYXH-II BLRHER A, B RN
BT RHE A BR A 7] ; Nikon DS-U3 B f§if% £ 48 . E100
R A8 . ECLIPSE-Ci ZY37 8 B s, Je etk
A &tk; HNS-50B B4 [ 208 e e i e iR 55 724
e A EEFDSEEE R AR JT-12S BYBLKAL.
JB-L5 BUALHEHL. JB-LS Bk &, IR AT HIR
AT KD-P B L, Widl s S Rhis i Es
WEAMRAR; 352 BEGARAL, 25722 Labsystems
Multiskan MS; AC8 HI P #l, 2F % Thermo
Labsystems; GNP-9080 B [g/K A E 757246, i
i 22 S0 B4 B PR /A 55 MCE302E R AR{%, B
F) Anton Paar A ] .
12 iK%

Ost-NS % T#r (AMD; MR FRIEMS (it
5 M291B216001, HPLC Jii B0 %0>98.0%). 1%
VO 407 (P407, #L5 124GS155964) . JHIE VO 188
(P188, #lt'5 M11GS148056). HE:LT4E% (MC,
#L5 H19011H128058) . 11 #$-940( Carbomer-940,
5 Y15M10S83143). 2,4- RFE& 4 (DNCB,
fit5 TW332549), MM (S A011S221450)
W H E R AR AR A E ;s 5L AL -80
(TW-80, b5 C15122420) Wy H g s bk ARl
HAERAT; BNEFELF4ER (HPMC, LS
D1908084) W [F F iR hr T A B I A R A
Hl; MEEERRAN (SA, HE'S 20200416) M H KT K
KA FAAFE PR A 7] s AR (5 20220928)
T H KT S AR AR TTKEE it
520230901). Al (k5 20190512) M H R
2R B (S 20240229) 1 E AL TTE
IR T ml s WP RLEMNTAE (dS 131276-
2104) WHEFEESE (b)) BFHEARAR; HEE
(fifai, b5 214804). 4 (fifha, fits
F2407A209) 4 H 3% [F Fisher Scientific A #]; MBS
B (5 €220323002) 1 H % E Veet A5 75%iH
ks (5 20220517) W B 1L R FURBEEST R
HIRAF]; E 7R ZE KA FLE (S5 2403030S)
) [ FEAR T B R 2500 A5 PR A 75 4% % 5 H i
FAR A 2 52 ) (L5 23257838) T H 2 A R
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BIRAT; ZHE (LS 10023418). FdER i (it
510004160 T H [ 24 £ B0 541807 A PR A 7] s HE
e (it B1003). HRfIE Gl & (s
S191032) #MA H J7 i CAEIRMHABRA 75 BEIR L
i (PBS, #t5 B0002). /MR v T E
(interferon-y, IFN-y). H 4/ % -4 (interleukin-4,
IL-4) F 3R 1 E(immunoglobulin E, IgE)ELISA
WA & CHES 43 9 o 20250110 20250110
202501100 MW HILTRHR AR A R A

1.3 i)

SPF 2 fid B R BIR/INR 60 W, e 30 W, i
PE30 H, JiE (20+£2) g, MEHIAE b 4
MHARER AT, SLIFHPEFVFIES SCXK
(H0) 2019-0010. AHFFRLACH H R 25 KB Pie
HME R W, £ B F# %5~ BUCM-
2024121605-4242.

2 FAEEHR

2.1 Ost-NS-TG HIHIE R IENRE BN E

2.1.1 Ost-NS TR Hyiles  $ ARSI 57 T
Fugh J20-2), SR F A A RS Vil £ Ost-NS.
FREUER FRIERZ SRR, BT 10mL KK
o, IBAgitbK SmL, BN 0.4~0.6 mm [FIE L
BEER SmL KWL IHHET, THOIWRERS ELL 1300
r/min 8 NHFES 3 h, U, BRISEAEEER KA HE
T AT LRI IR & Ost-NS %k, BT
4 CTRRAE, %&H.

2.1.2 Ost-NS-TG MUK T Z IR BUEE B Costhole
TG, Ost-TG) Mfil& K& 2] & R
M. 4> HIFREL P407. P188 & HPMC, T 4 C N
K 24 h, ZiR T RINAMIE 28R Ost-NS %
T MR 72 5B 2, BI#3 Ost-NS-TG 5 Ost-
TG. FENEHIEZABR RN Ost-NS 3 A
IRTFZIFERZ)D.,

2.1.3  RECRFERIE R I e Ty
PR RRA, B BIR AR E T MOt A
PibET G [ e Tt b, K R 006
20 C, IR, FHREEEN 0.5 C/min, %
N 50 r/min, ACRPEPETEILFEAN R, P
R BB I P Jie B Ui

2.2 Ost-NS-TG BEZEER

2.2.1 P407 FHEHE  [l% P188 & N 3%, HPMC
FHEN 0.6%, Ost-NS TR HEN 5%, KIEHER
i (K P BN 3% HRAE “2.1.27 TR 732243 79 e iR

BRI, M “2.1.37 BUR 7 & ME P407 AR E
(16%- 17%- 18%- 19%- 20%) fill % 73 2| ] Ost-NS-
TG MIHEERE, RAHPATIE 3 K. S53IE
RO I O I R 43791 - (40.00£0.44) (35.20+
0.10). (31.874+0.12). (29.93+0.12). (28.93+
0.15) C, Bi% P407 HEMAWF &, mEEERT
JRS B FE AN ARG o AR NARSR B IR, IRt
MR 32 CAEATRIE B bR, 24 B JRAFAE— e AR
HALRESTE 0.5~1.0 'C, FIiESE P407 )
&N 18%.

222 PI188 HIEH%E [EE P407 HEN 18%,
HPMC &N 0.6%, Ost-NS & T4 &N 5%, /K
T I B8 3% ARHE “2.1.27 T 773245 3
B i L AR e, 2118 “2.1.37 TR J7 iR E P188
FHE (0.5%. 1.0%. 2.0%- 3.0%. 4.0%) &5
FI1¥) Ost-NS-TG IR ECESE, AR FATNE 3
W 45 W IR BUBE i 1 B B FE 43 o (29.93 +
0.21). (30.77£0.21). (31.73£0.15). (32.70+
0.17)+ (33.43£0.06) C, X4 H AR [ Ew, ekt
HEREE P188 HRMISEE M R, MRS AR ik
T B 223575 P188 &N 3%.

2.2.3 HPMC HE#%Z  [HE P407 HHEA 18%,
P188 F&E N 3%, Ost-NS T &N 5%, KiF
PRI 2N 3%. AR “2.1.27 TR ik Al
RO, M8 “2.1.37 TR J73E05E HPMC A
FHE (0.3%. 0.6%. 0.9%. 1.2%. 1.5%) #4153
F1) Ost-NS-TG WIRREHRSE, R4 SLI-PATIE 3
W 45 W IR BOBE i 1 B B iR FE 43 o (33.33+
0.06). (32.4340.06). (31.83+£0.25). (30.47+
0.12)+ (29.4010.30) °C, B 1) IR kiR FE b o
HPMC H&ER¥ME FEES, % HPMC AR
9 0.6%H} BT T ARSI R, R HPMC
FHEHN 0.6%.

224 Ost-NS GTMHEEE  [EE P407 HEN
18%, P188 & N 3%, HPMC FI &} 0.6%, /Ki#
PR EI 28 3%, 348 “2.1.27 TR 770 B i
FIREOR R, M “2.1.37 TR 7 EEIE AR Ost-
NS TR (1% 3% 5% 7% 9%) %15
FIf¥) Ost-NS-TG HIIEERE, “PAT 3 k. 45 R
Y J2 A e L 2 o (28.83£0.15). (31.20+
0.20). (322740.15). (29.90+0.26). (29.27+
0.25) C, Ffi#E Ost-NS T8 FHE R K, etk
P STt fa B AR . R N3 R 5 Pt e LR R
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32 °C, Ak Ost-NS % T-H i FH & 5%,
225 REFIMELHEFES [Ex P407 HEN
18%, P188 FH&E A 3%, HPMC H& N 0.6%, Ost-
NS HFH FHEN 5%, BIE “2.1.27 UK 5755759
BeH 9 —BEF BN 1% 3% 5% 7% 9%AI/KIE
PERETHEN 1% 3% 5% 7% 9%IKIIR BRI,
FARYE “2.1.37 T 72 ISR B, 47 3 WK
48 SR OB IR () BRI FE 70 il A (33.23£0.40)
(33.43+0.06). (33.57+£0.12). (33.87£0.15).
(34.2740.67) ‘CAHI (31.07£0.15). (32.43£0.12).
(33.9740.15). (34.67+0.25). (35.80+0.26) C,
A8 I AR NI IERIRT, BRI & T AR
B, A5 R KIS P AR A A R, i il B B A
IR P G (P K AN s, K 1 2
3%, BB AL T ANRRIESE, IR F K
PERIIE RIRIER], FHERN 3%.

2.3 IEXREIZITHKL Ost-NS-TG HIL T

231 ERREEFAKFSRE R MER F8
R, ARBHIEH & T IAAFHE HPMC.
ZUH K TR B R B R, A R B AR HEN
HPMC SRR, X 40 K VR 2k i3 S0 e 110 fi gt P G
HELW, ZEE%RE, L 0.6% HPMC & 3%%HH
LR S e e A6, HPMC b B0 FH B RGN
IEAZ I 5 56

BT AR R F AR 5 AN S B % TR oK, TR
] 5 Hofth T2 HFAT4E T, L P407 HI=E (AD.
P188 & (B). Ost-NS K T#H®E (C) X 3 4
Ost-NS-TG il % L2 () E Z g2 m R &= A 8 3 &%
i, DURBEE BB v FE bR, 25T LA
ZREHE M RMS NS, KA 3 K IER R
Wit (i H mD Xl L2280 T K9 ihiib.
HERSKFIE 1, EZRE B TEMMTER
SR 1. 2.

FHIEAC RS 45 R BT (R 1w, &3
FNT Ost-NS-TG &I B 52100 K/ MK IR P407
& (A) >O0st-NS ¥ HE (C) >P188 HE
(B)o HEMNER (F2) 5%, HhRER
A TR ZE C R BOAE e 11 Jioe el o LA 2 3 Vs i
(P<<0.05), [FIZE B 11 FH &0 I BRI 1 s el
s AR E . Bk, Ost-NS-TG Kt & 4ty
N A:B3Ca, BV VOUY 407 FHEN 18%, WISV U}
188 I FHE N 4%, Ost-NS & T HEN 5%.
232 BAATTEWAE e T ESHRE,

&1 Ost-NS-TG Fl& TZHERESKTE. ERRERIT
54K (n=3)
Table 1 Factors and levels, orthogonal test design and
results for preparation process of Ost-NS-TG (n = 3)

RIS A% B% C% DEHA) KEERE/C

1 17() 21 3Q) 1) 33.1
2 17(1) 32) 70) ®) 333
3 17(1) 43) 5Q) (3) 34.6
4 182 2(1) 7(3) (3) 31.1
5 182) 32 50 1) 325
6 182) 43) 31 ®) 31.6
7 193) 2(1) 502 ®) 295
8 193) 32 3 3) 28.0
9 193) 43) 70) 1) 28.5

K 101.0 937 927 94.1

K> 952 938 966 94.4

Ks 86.0 947 929 93.7

R 150 1.0 39 0.7

*k2 RESWER

Table 2 Analysis of variance results

JTZERIR BZEFIIM AHmE ¥ Fli Pl

A 38.142 2 2 19.071 1 463.8919 0.002
B 0.202 2 2 0.1011  2.4595 0.289
C 3.2156 2 1.6078 39.108 1 0.025
D (IR %) 0.082 2 2 0.041 1

PRI IR i AT T2, 4 3 ik Ost-NS-
TG, W REEREE, W IEA R iE H a7 T
SIHERTE . 45K 3 ik Ost-NS-TG i i
39N 32,7, 32,64 327 °C, BRIESER 5 IERIRE
ik 7 R HA R i) —8o, UL S 30 n
W LA, Sl AR R 54T, AT TRk
B AbT7 T2 ML .

2.4 Ost-NS-TG HIFREIEMN

241 H i H#H 7 8 M B ( scanning electron
microscope, SEM) WIERBURILIESL ¥4 Ost-
NS-TG #ill 5 T8, BUEREBA A, WigibrE,
it SEM WS, 2R WE 1, SRER,
FE S HES 25 2 FLAR .

2.4.2 JEIRFEEE KA HIENT Ost-NS-TG M #£48
BTG BRI AT VRN . A IR AT TR
DRI SN 7L BB R, I T A A B B
RPEAR L B e A SR, AR R A .
243 REHREFES MR “2.1.37 DUNREHREE
W52 J7i5%F Ost-NS-TG RS FE AT &, 45
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El 1 Ost-NS-TG #J SEM & (X 10 000)
Fig. 1 SEM image of Ost-NS-TG (x 10 000)
o, 3 LR BRI B S R FE Y (32.67 &
0.06) °C, HAHARIR B 55245 B¢ kR T IR FE AR, HIE
SIZZ ) 77 e A B P 3R TSI FH ATV BT A n) 2 ]
ADERAS R .
2.4.4  JREEERTEEEE B2 mL O REEE TN
PRI, JCELE 32.7 CFRMEIEKG
Barh, B 15 s IRE 1 IRVEMO, MR EEZ) 9001
SEEEIAN PR B BT[], BP AR 1] 25 SRR
3 HLIR BB (1) T 35 S (B (60.8841.62) s
245 pH EME R CHEZH) 2025 FRPYHE
JE )RR RIS R, X 451 3 #tk Ost-NS-TG
mdEAT pH (EIE . 45 SRR BFTH] 3 HLiR ekt
¥ pH 1HM 6.6840.03.
2.4.6 FENE  FREUSE A TT S 6 Ost-
NS-TG, MRIEFLL R EERE T 4 551,
N 60 r/min, Zal T = (25 C). BEHRE
(32.7 °C) AT NE RSB IR E. 3 it Ost-
NS-TG WG EEME 45 R W3R 3, 7 W RARAR AL
BN, R ET EEARIR A S RS R .
#3 Ost-NS-TG HFAE (Xxs,n=3)
Table 3 Viscosity of Ost-NS-TG (X £ s,n=3)

Hevk FiJE/(mPa-s)
25 °C 33 C
20241125 3722+5.8 27932.0+118.2
20241126 364.8+4.9 28 513.7+184.6
20241127 363.71£3.9 30790.31+196.5

247 C HWALNE  HUE I TS5 Ost-
NS-TG, A FH L /R SO 73 Hr Al e 3 € H
o)A, GRS 3 At Ost-NS-TG 7y ¢ HfA
(-32.90+0.89) mV.
248 EFEIE

(1) Bl 5 4N Agilent Zorbax SB-Cis
K (250 mmX 4.6 mm, 5 pm); ENAHN ZHE-K

(65 :35); MK 322nm; 6 30 °C; &R
& 1 mL/min; HFFEE 10 pL.

(2) XTRE SV & R B RREU R TR0
M 2.58 mg, NIFEEEARIFE A S SmL, Bl
WP PR T2 R N 0.516 mg/mL {15 I G 0 o

(3) Ml IR E 2% X 50 pL Ost-NS-TG,
AN 1 mL WEER AR, EIMAREESRE 10
mL, F 0.22 um JEMREELE, ROA A R

(4) LEttseg. %K “248 (1”7 iR
ZE A3 BN 2 LR PR MEPR T RO R A
7B+ Ost-NS-TG HEHAR % 10 pL, 247 HPLC I
o SR 2, RPIR TR LORE XM TH

BIETE R
IS
W5
B
W T
C

0 2 4 6 8 10 12 14
t/min

2 ZEER (A EERTFEMNRRE B) 1 Ost-NS-TG
#am (C) B HPLC
Fig.2 HPLC of blank gel (A), osthole refenrence substance
(B) and Ost-NS-TG sample (C)

(5) ZMERRFELE: BRI “2.4.8 (2)7 I
TFREPRF 2 IR 31.3 62.5. 125.04 250.0.
500.0~ 1000.0~ 2000.0 uL, T 2mL &+, I
HEERRRE 22, 22, IS RAUG RS, 1%
M “2.4.8 (D7 TN G KA EREIE, Tl
L DO BRI B IR B AR AR AR (XD, IR
NPAKR (YD, Ll britk fi 2 3 v 2Rt [BA 7 72,
BRI MERIA RN Y=549.49 X—0.397 5, R*=
0.999 8, ZEiRKHIEIRTZHAE 8.1~516.0 pg/mL £&
PERRRUTS

(6) FEHEHSL: KW “2.4.8 (207 TUF
ME PR T2 IR SV 10 ul, %08 “2.4.8 (1D THF
R SRS HEREIE 6 Ik, ZERER, WIKTER
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TR RSD A4 0.43%, 45 23R 0% 7 VLIRS B
R4t

(7 FREMEHEE: FEHERIL Ost-NS-TG #Lix
W10 uL, %08 “2.4.8 (17 Wi R GOREE&M:, 45
FHI)E 0. 20 4. 8. 12, 24 h FERENE, iC3tik
TR, THEAFIEIR T RGN RSD 4 2.19%, 45
REH], Ost-NS-TG il iid AL 24 h WIKFEENE
RAF.

(8) EEMHLL: HUA—Ht Ost-NS-TG F£ i 6
B, AR “2.4.8 (3)” TR J7 3G AR s
W, &M “2.4.8 (17 TUN RS AEFEN e, 4
REIR, WIRTREIKRER RSD N 2.67%, 4
e WAZ 7 v A M A N R

(9) JIFEEIC ARG FE 2 PR E Il N PR+
RO BN Ost-NS-TG X & SIS 9 4y, 43/ 3 4.,
R 3, TRBBFES T EIRELR 80% 100%.
120%[F1 EL BN X B, IRETR A5G, T4 1%
“2.4.8 (1)7 TR B A4 3R E IE IR F 2RI
o WIKTRME. . &3 AN EIKRE IR R
KRN 98.1%. 98.9%. 98.55%, RSD 734N
0.62%- 0.40%- 0.46%, FKHIZITIEECR RIT.

(10) EENE: ik T2 % 3 #ik Ost-NS-
TG, %8 “2.4.8 (3)” LU N J7EX Ost-NS-TG #AT
AbEE, F%IR “2.4.8 (1) TN il 2 AF A,
THERBER PR TR S8, 4RER, 3t
Ost-NS-TG R T R K778 6.96+ 6.95.
6.96 mg/mL, T35 5 &7 %N (6.961+0.01) mg/mL.
249 MHBAMBIREEE L RABENEENE Ost-
TG J Ost-NS-TG WIASMEEEE . FREL Ost-TG 5
Ost-NS-TG, B T Wb # 4T [173E A4S GEE AR 7T
Jii & 8 000~10000) 1, %E 5 E T 50 mL 7 0.5%
R ILALE-80 (1) PBS U, IMAHE I FE T
£ 37 ‘C. 100 r/min i HESF A FRFATREBOALS, 43
BFRBROTLE)E 0.5+ 1. 24 4. 6. 8. 12, 24, 36.
48, 60. 72. 84. 96. 108. 120. 132, 144h H}d]
AU 0.2 mL RIS, RIS I 45 iR A5 B e R0
W, 2022 pm JEEEL G, &M “2.4.8 (1)7 T
NI E 25 IR B, R SR PAT 3 IR,
oxf| BRI 2, SR 3 Fos. SR EY,
£ 144 h N Ost-TG HIASN BAREINZEN 60.67%,
Ost-NS-TG k7 RFVETE N 86.54% .

KHEH. —Z. Higuchi. Ritger-Peppas 54
FRHAT RIS G, AR 4 FoR, H

%

" OSNSTG

80 1

40

BRI %

20 A

0 2;1) 4'0 6l0 SIO l(I)O léO 1;10
t/h
3 Ost-TG #1 Ost-NS-TG HYFRSMERHILL (X £5,n=3)
Fig. 3 In vitro release curves of Ost-TG and Ost-NS-TG
(X+s,n=3)
%4 Ost-TG F1 Ost-NS-TG HIFSIMNERUIEBIU A LER
Table 4 In vitro release model fitting results of Ost-TG and

Ost-NS-TG
A R MUY WA R?
Ost-TG x4 0=0.654 73 t10.997 58 0.914 18
—2 0=064.862 01 (1—¢ 0016271y (0,955 41
Higuchi 0=3.188 84 2—1.85521 0.861 07
Ritger-Peppas 0=1.392 22 (078986 0.982 17
Ost-NS-TG E 2 0=0.702 31 ¢+3.087 72 0.984 62

—2 0=127.141 90 (1—e %009021) 0,969 32
Higuchi 0=6.06549 t'2—5.05781  0.849 24
Ritger-Peppas Q=1.819 95 {0798 65 0.989 51

PRSI 1) R2 W50, 2 Fb il ORI (PR TBUA T 380 d
£F & Ritger-Peppas 3 /1 ##54L, H Ost-NS-TG 7R~
H SRR B RETBORF M o PR MBI B ) 2 A i S5 R
TN, VI R P ) 7) S I Y SO R JBURFAIE : 7
WItE 0~96 h NWRIPH BB, 96 h JaEA
B, Boa T .
2.4.10 AR T 5

(1) MR WENERIRIES RS
BIINAR () N 0.1%~100%, 4N 10rad/s,
ERERHIRTERE X . Ost-NS-TG £kt Bh i [X 45
R 4, 4 y<1%Hf, fFRetis (G >HifEdiE
(G"), FHFE M A BANET e, R &
JEEER ;s 2 y> 1%, GMIFUh FRE, RIFER S50
FHERR, Fe ik N 4 G'=G"I, &g
SEAMEIN: G'<G"BF, FhtE5 Ak, RBUCARA
PERT . PRI, B BIBNAS TR SL a0 AR F5 4% v 76 1%
LAWY

(2D AHARIRFE e B EIR 2 AR 20~50
C, THE#EZ A 2 C/min, WX G~ G"BEIEEARL,
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FIHRZE, I AHAR IR T, 2R AZ s AR B A e
GRS WA S, i 5 TR, MR N 32.6 C
B, G'=G", BIA Ost-NS-TG AHAFIE S .

10 4

15 & /kPa

0.1 1 10 100
%
4 Ost-NS-TG i) G’ G"Ff y T hsk
Fig. 4 Variations of G’ and G" of Ost-NS-TG with y

10 000 1 G
1000 G"
]
&
1 100 1
=
10 A
1 T T T T
20 30 40 50
7/°C

5 Ost-NS-TG K 6" G"FER R T HILE
Fig. 5 Variations of G’ and G" of Ost-NS-TG with

temperature

(3) WiFEER S RGEATRESHN
1%, AFRFTEEN 0.1~100Hz. 452K 6, 76
FHSAHE N 0.1~100 Hz I, GIAA KT G", €W
FEHEAE N, Ost-NS-TG EL A7 W 8 () b stk [l 44
i, BEMEORERR R U IR S RO U, B R
BT

100 1

A% Hz
6 Ost-NS-TG K G'F1 G"BESAER TS (L Bhi%
Fig. 6 Variations of G’ and G" of Ost-NS-TG with
frequency
2411 FEJ0E SR AR VR g R B
71 HIBIEREA 2%) -BE (1%) BEISR
W Bk -, 4~8 CHE 3h )5, BB,
£ 22 °C AHXHREE 75%[ 264 R P45 1 ho Ost-NS-
TG Vi T IR — iy, IR 90° TR &L, 7€ it
JEAEA R IA] 0.5+ 1.0 1.5. 2.0+ 3.0~ 4.0, 5.0h)
e, BRI MBS SR L. HE S
A1, Ost-NS-TG EBFER FRZNMIIER 5 h 2 W
BN 1 em Zidy, RIZEIREEN 7758

#5 Ost-NS-TG HIFAMISNELER (Xts,n=3)
Table 5 Adhesion test results of Ost-NS-TG (X +s,n=3)

. fi#%{E/em
fLik
0.5h 1.0h 1.5h 2.0h 3.0h 4.0h 5.0h
20241125 0.18£0.02 0.36+0.01 0.51£0.04 0.65+0.02 0.78£0.01 0.91£0.02 0.98+0.03
20241126 0.19£0.04 0.37£0.05 0.49+0.03 0.66+0.03 0.79+0.03 0.92+0.01 1.01£0.02
20241127 0.17£0.02 0.33£0.03 0.49+0.04 0.63+0.04 0.76+0.04 0.87+0.04 0.96+0.03

2412 FHO. TEE. R e

(1) HOREMERE: BUH %41 Ost-NS-TG
W, BHEOEW, L3000 r/min £ EC (B
242 10 cm) 30 min, WLELE O HERE MR 5 A0
Ao

(2) Tt FERE e MEIRGS: BUH & 47 1) Ost-NS-TG
W, BHIEEPEY, FHE-20.0 CukFEH 24h,
B, R EZE RS, WG 1 iR
pH {E. AR

(3) T #F e MEIRG: BUH & 45 1) Ost-NS-TG
EE, BRAZEPEY, HE 60.0 CHIETEME
24 h, B, fRHREEEEGE, WEER I RE
ERE . pHE APPEIR o

(4) FaEtEdgai il SR ER, Bolk.
RIS . iR ) Ost-NS-TG 4 H Bl 2
BL%, SAUMEIR. pH {H . CHEER T ] B ARk,
R R
2.5 Ost-NS-TG ZRERE M £ =
2.5.1  BURGGZE KRR R EH 12 R R
NER, MEMESSY, FESEIGRT, RAMEBEEMR LR
BT A, 2R AKMTETIE, I N 2 4,
BRSE®E i IRAE . AR iR2H, R 6 H o B ik
YIETE R, BER I B S VR AR LRI < =
W1, A Z BRI A BRI, KYRAIE 1 em.
BRI 3 A5, 04K 0.5 mL & H
HElE . Ost-NS-TG M 71K, TERER e 4G,
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18 I 0 A 78 s B X35, 6 h JR L 37 CEHAE
HRER KR TG Ve R AR T, FEF JE B R AR TR R
Ko BEHESHT 1h K 1. 2. 3d4 AFE AN
AR FRER AT R IR S B, B T 3% 21 B AR K e 5 3
FERA BB, R3E (P2h. RIRZGY)= 303
PERNVE LRI o AR S S B VR4l Rz ikl
P E = (H AL B 43 + IR b 540 /4 4
W, R RIS METE 0~0.49 TR
P, 0.50~2.99 FERFEIEE, 3.00~5.99 S FE ]
Wk, 6.00~8.00 Rl E . FLIRLE 2L s
R, /NI ANA DA S e A, HARAS
B2 KR, PR 0 41

FRIE B2 R B PR AR v, TR 2 AL E
1EIL 2 Ost-NS-TG, {EHIRG 255 N AR S &%
T B JPASE T 35 2 51 & BR S5 AR S, R Ik T
RILLTHE 7K &5 AR
252 BRGAEHARFENERE EH 12 REH
INER, MERESSRNe, SRRSO R R RO IE (0 45 2535
PR T RIAT 2 IR 255256 . R H e I EAE [R]
PALIRTRRE S, 4524 24 h J5 DA FR ER K B 45 24
Br, LG 7d, RIRGZ5 )5 FAE B R KT bRk B
WS, R TERRIG 1h K 1. 20 3d MERIRE 24
SO R R N, B S AT BE . K SRR,
RGBT GRER, {EZIRGHLET,
95 PG B R AR R IE TR A S RHE, BRI B
B, MR K, FEIN 0 4, MR R )i
PRAARAE, LR 7 d R AN (B TE K
W 264 T Y B R0 e k.

- | S
P i . =
a4 < —

] [RRERS

SR A A (R TR
Ost-NS-TG 18 mg-kg™' Ost-NS-TG 36 mg-

2.6 Ost-NS-TG HUZH% 3 SE18

2.6.1 /MR AD BBV ST 5452 G MTEEE 1
FJG, BENLKE 36 R RN s A4 RN
FH XS B ZH DL A2 Ost-NS-TG 1%+ . mif&Ed. 78
I — RN R BB IE R T5, KAy 2
emX2 cm. BRI K K45 2520 A 100 pL 5% DNCB
CVAMRAE RER-RIOME (3 0 1) R ] TR, Hrat
2d, % 4 RIFUG, BEERE 1d EVEEREE 100 uL0.5%
DNCB il T/ R AR AL B, 3R OR EL
B 2 VIR TR FAFR R - MO (3 1 1) 12627,
MR 4 RIFUG, 25 AR Pk PBS, PR
R ZH IR R S 7 B TR Hh ZE KA B 7.5 mg/kg (AR TR
HhZEKAA T, Ost-NS-TG % [ AR M F 54 REGHE
TR, NRAR R ECN 0.002 6128, 1545
ZjfE 36 mg/kg, BIHFIE, &, KFIES A
FEM 2.0. 0.5 6%, B 72. 18 mg/kg, ##4:13 do
TESR 17 RBREEFHACFCRTA /R, R MR A &
FEAReA

2,62 /NREHEIIEY 4 DNCB &S, 53
FEB 1. 4. 8. 124 16 A% e 5 T APURI ™ 2 AR
(psoriasis area and severity index, PASI) 173 br#E X
B BT LB L Kb/ 2 | 28 B R BEATR « 5J8 (T
1) 4 NJTTH AT IR . PASI PP FRUELT T : “07,
TCHEAER; “17, BB, “27, g, “37, #HEE,
REIRVE > 2 FIRIA R EREE, f3or ki, R4
R 2T, PR AR S 7 LR 6 F
R BAMNRARRIH R, SR/ N
IR 58 & E BRI AL, 5 AD AR

Ty

‘ Mi Vi f

kg ! Ost-NS-TG 72 mg-kg™!

E7 &4NER ADIRTTE
Fig.7 Treatment diagram of atopic dermatitis of each group

ARF, HEHWrERESTTAA (P<0.0D), Ut
B DNCB fef 205 S/ AD, E#%Th. 2454
13d 1697 )5, SR, HAS AN BUE
RIAAFFRE R (P<0.05. 0.01).

2.6.3 /NRIBAT AN AD IRIRII T ERER 2
— NPEPEMEMT, ARSI F /N BRI B E VAR
Ost-NS-TG Ht3% /M, AD SR Febrz —, it

/NI S5 8 DB E w R R FERUIR . Rikgh
7§ 24h 5, B4/ REBEMIRN B TN, id
SE/NERTE 10 min HTERAT NIRIREL, ESHMRE 2
JF FE BRI AR A0 /E 1 RITPeAT AR, 45 5 I
® 6. SREW, SEAMMEL, BRL/NRINH
VB ERIN (P<0.01); SHEAIAMEL, BHEST
HRAH ., Ost-NS-TG . w7l &2/ AR E b,
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*6 HENFERTE SR NRRIRTES RNEMERE (X+s,n=6)

Table 6 Lesion scoring at different time points and numbers of scratches of mice in each group (X = s, n =6)

i FHE/ PASITES> Rk 67
(mg:mL™) 1d 4d 8d 12d 16d R
H - 0.00+£0.00  0.000.00 0.00+0.00 0.00+0.00 0.00+0.00 2.00+1.41
e - 0.00+£0.00 3.83+0.41™ 3.50+122"  3.33+1.03" 3.67+082"  14.67+2.50"
IR 7.5 0.000.00 3.83+0.75"  2.50+0.55"% 23340.82"  1.67+1.21* 7.50+4.23"
Ost-NS-TG 18 0.000.00 3.83+098™ 333+£0.52"  250%+1.38" 1.83+0098% 14334528
36 0.000.00 3.67+121™ 3172041 2332103 1.50£122%  7.17+147%
72 0.00+0.00 3.67+0.82" 2.73+041"  2.17+0.75" 0.83+£0.98%  233+197%

HEAMHWE: "P<0.05 "P<0.01; SHEBALLE: P<0.05 *P<0.01; £7. 8.
"P<0.05 *"P<0.01 vs blank group; *P <0.05 P <0.01 vs model group; Same as tables 7, 8.

ErBAgG R L (P<0.05. 0.01).
2.6.4 /PENEESFREONE IR, RIS
/INBRFFAE B PRI BROAE A i i, 3R A Sk B
AN FE S, AR NAER 7. BBYZH /R
BEFER. MRfe Sy RES TS A4 (P<0.01),
LRI L, BH X BRI R A FR . i
TeBURZEEIT (P<<0.05. 0.01), Ost-NS-TG &7/ &
B AR B AR . . TR R AL A R AR R
BERIL (P<0.05. 0.01).

U 254 = I 2 R R

®7 FEAVREFRERRART A EAREREE (Xt5,
n=206)
Table 7 Organ indexes and numbers of mast cells in tissue

sections of mice in each group (X £s,n=16)

5 FE BlRdERY MRV RR4R

(mgmL™") (mggh)  (mggh) ey

l=| - 0152007 0.19%£0.02  667%1.15
| - 041£0.12" 0.67£0.10" 59.00+2.65"
FH 0 IR 75 024%0.12% 0.15£0.04% 16.6713.51"#
Ost-NS-TG 18 0.30£0.08 0.50£0.11"*% 29.67+1.53"#

36 0.29+0.06 0.4710.13"% 21.33+2.08"#
72 0.24+0.06* 0.284+0.08" 12.3342.52"#

2.6.5 HIUNBEENE TSR 17 RR/NRAL
B6, BUF RARAHZ, IR IR AR, TR
Sy, WMMRAZNEACKEE S, SERPEH T 50%1)
HLEET 4% 2 HEHRE RS, T 4 CHKAM T
E 240 BfJE, [EE G MHSRKIR G B QI
Ky ZHIREIALEE, e T A i A AU A il
%, HTHAKZAL (hematoxylin and eosin stain,
HE) %t HREW (toluidine blue stain, TB) %
t, RS EER A, H BB FREECE W
SR IR, WS R A A B AR E

T 2PHLURR S ORAF T80 CUKFE#H .

(1) HE 4t Jiid f7 ikl 4008 HE Jeta it —
W VTAL /N B R RSO AE L, ] 8 o5 4H /N BB R
) HE 4etashift. SAHRK . BIFERMIESR, K
DL BH . 98 VAR R0, R 3R R f b B R f Ak
AN, BEER LR R AR, SHEAH
LG, BAPEXTEZH S Ost-NS-TG /)N 3 15 L5
—ERINE, £H Ost-NS-TG 7£—EFLE L n] LA
il /0N 5Bz JER P g B 3 )

(2) TB #eth: /MR AD ) FEEBEHEZ — N K&

(IR AR - 9 T PP Ost-NS-TG X AE K41 i
frsgme, X R ZWD) kAT TB e, S5
9 K& 7. B9 FimASA/NRE TB Jetash i, it
KAt e NE R B, & 7 NSA/NRALY)
R BRI . R SR, AR
S 2R rRR] D2 R KA, ABEARY 2 K 20 R
B, HEMEZ (P<0.01); SERAML, HME
X R AT Ost-NS-TG ik« 1 7 &4/ BB K4
fa%E B, ZRASEE N (P<0.0D).
Ui Ost-NS-TG REfp i3 DNCB FEF)/M AD
FERRA LR 9 eI, FRARAE R4 f i = .
2.6.6 ELISA LA/ R M5 5 Rz F 20 207 1) %
SR IgE. IL-4. IFN-y &£iA7KF  RH ELISA %
/I BRI 5 B 3R 2H 2P 1 SORE R T TgB 1L-4.
IFN-y FRIE/KF, g5 R LK 8. 5 4L, DNCB
75 IR ZH /)N BRI B2 B A 23 1gE SRIA7K-F
B3 B (P<0.01). FHPEZY MK ¥ R mflE
HIREFFACIMIE T IgE ik /K (P<<0.05. 0.01),
Ost-NS-TG s A A 1B RIA/KF B3
PR, ZREALHE L (P<0.01),

L M b, B /N RIS 184 RIAK
AR (P<0.05), FHMEZ Y Ost-NS-TG =il
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Ost-NS-TG 18 mgkg™! Ost-NS-TG 36 mg-kg™! Ost-NS-TG 72 mgkg™!
8 FEANREKGIEARYIF HE RXEBERBR (X100, &SRR MR

Fig. 8 Photomicrographs of HE staining of tissue sections of skin wounds of each group of mice (x 100, red arrows indicate

inflammatory cell infiltration)

PR

RS B 4 B _ L
Ost-NS-TG 18 mg-kg™!

Ost-NS-TG 36 mg-kg™! Ost-NS-TG 72 mg-kg™!

N

B9 KANBREBKEEELYIS TBREEMBE (X300, &5 kRkRILA40H)

Fig. 9 Photomicrographs of TB staining of tissue sections of skin wounds of each group of mice (x 300, red arrows represent

mast cells)

#8 KRE/NRIMEMEHREL D IgE. IL-4. IFN-y FIAKFE (X£s,n=6)
Table 8 Serum expression levels of IgE, IL-4 and IFN-y in mice in each group (X £ s, n =6)

5 F &/ QIR B
(mgmL™") IgE/(ngmL7!) IL-4/(ng'mL™") IFN-y/(ng'mL™') IgE/(ng'mL™") IL-4/(ngmL™") IFN-y/(ng:mL™")
= - 269.82+2.10 247424386 10748111045 231.05+3.46 234.931+4.89 890.431+9.24
iR - 283.03+6.20" 259.20%+5.96" 1118.46+16.70 246.11+3.72"" 240.45+6.04 1004.56+7.29"
IS 4 %5 7.5  266.70£4.35% 247.79+£1.50* 1089.38+12.64 243.58+1.97" 237.90%2.19 887.79£5.65%

Ost-NS-TG 18 277.84+4.72 256.92+2.81 1108.541+20.62 241.98+0.91™ 237.50+4.41 955.79 £4.99™#
36 273294382 255.12+£1.06 1027.67+5.17% 242.36+1.39"" 230.08+£2.03 937.88£4.01™#
72 265.70£4.05% 244.81+4.50" 1037.13+5.80% 233.96+1.76" 224.85+2.81% 896.63=7.07*

BA/PNRIMES IL-4 RiXKTRRIK, ZRE 5%
B X (P<0.05. 0.01), Ost-NS-TG =720/ F Rz
PR L4 RIEKFSHERIH A A B3 PR
(P<<0.01), #ERILH 525 (41 /N BRI P TFN-y 1A
AP TE B 25 5, W REAE HH T R 48R 3 7= A2 1) TFN-

y {ERIME A RBUR T RE T, S0Ral 5 i %k
MBI LB 3= 45 6 3 R AR B R KR, §3L
AR RIS, B T L R IFN-y (1 R AR
. SRAIZHAMLEL, Ost-NS-TG & 7 &4 i
B IFN-y A 7K B3 PRI (P<0.01) . BEAYZH /MR
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FHHZN TIFNy RIAKFREEFSTTEAH (P<
0.01), FAMEZE4H K Ost-NS-TG 1. . &4/
B R U TNy RIBAKTPREAL, R BB S
R (P<0.01),
3 Wie

WEPR T RKIEME 2, TEAEVIR NIA AR, &
PIRI 22, PR T LI PR R B2 AR 2H A 1
WEFERIN, IR T 2= & AP KRB G, AR
P T IR AT N, TR SRR 5]
MR IRL I ARG A B3, AHF A 1] % 1) Ost-
NS-TG R BAEAEFH T WA AL, 1458 = fR b B
PE, EKAERIE], BAZREI6E, BN
%’fjﬁ%[ﬂ'%]o

DA BRI (1 e il B R VPAN b, R FH B A
TSIV BOEE I R A T AT T I, BRI
W 407 MR D 188 A E. A
AR Ost-TG ¥Rk 1 FH & DA B AR 325 771 1
B, AR LA ZR G A5 B, B IERS WAk T Ost-
NS-TG W47 T2 HFATINE, BT T FHg
HHL AMATHH]S T . XTI Ost-NS-TG (1))
BT TS EVEY, S5 FR S| A7 T2 ]
17, IR R T i HOR e 2% 4.

PR AR T A 1887 L 338 B 45 25 R G R 25 WD R T
N FESH, WE e B PRk, BIlIA
PRI, 32 R 5@ WS N AR N R FEAE
K FH 2 W 2900 52 B AR AR MR TRAT v, S5 SR oK
Ost-NS-TG HMASNEE ISR PEIL T Ost-TG, KRHZF
Z%. —%%. Higuchi. Ritger-Peppas ZE¥ 1%}
HHATRIRSN 1 G, B85S Ritger-Peppas
A

K DNCB #47/Ni, AD, $F4r Ost-NS-TG ¥4
J7 AD FIZER, 45 R Ost-NS-TG REWS B35 /M R,
FEBREDL, I REPRAR /N RN 5 R 3R 20 2 rh JE (R
F IgE. IL-4. IFN-y FJ3RIE/KF, CAE TR IL-
4 72T 2 BB T 400 (type 2 helper T cell,
Th2) [ M f AR T, 75 AD & @il 2
A, TFN-y /& 1 ZU5EEhYE T 4188 (type 1 helper T
cell,Th1) 4HfIE¥, #et {2t Tho 4HMEm] Thl 4H
M54k

FAEVIKI, AD KIFHLE S Th1/Th2 48 .
ZHMARRNTHRRIEGEYIRR, MK TREAES
V7T Th1/Th2 0 Lb @I Ve, HaT -3 2 M 200
DR7, 3 IR R (s B/ S SRR R 1 3 (protein

kinase B/zonula occludens protein 3, Akt/ZO-3) %§{5
I, SRR BRSO A R R B8, (HH
FHIRHIFIAE AD e A A F B E AT AN . A
W45 R Ost-NS-TG 1] f&i@id F i IgE. IL-4.
IFN-y SE4HMIPE 73805, #EMmazm AD SR B
JRARATTREAR o

25 L, AWEFUH A3 2 Ost-NS-TG e it
S SMRE IR RN R P 2 e 2 245 22 4k, Ost-
NS-TG HAH W RMIEIT AD 2520, 4k et e
Ost-NS-TG #ill7) 548 4 i 258 P I ge, L
N Ost-NS-TG H it A< S FH 32 f1k BERG f ) kit S 4%
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