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# E. BH HNRESHENEBERELAISIEYE, Hl&EREPIKIESHN (cedrol-nanosuspension, Ce-NS), HHTAbF T
SR B FRAE, RN G T SR M R (androgenetic alopecia, AGA) HIZ53K. 7% RABH-RIBFITTHEE
Hil 4% Ce-NS, 7EHIKZLIGHIFEEA I, PLRIARI/INIZ a5 (polydispersity index, PDI) ¥ %24545, B Box-Behnken
Beit-miR T (Box-Behnken design-response surface methodology, BBD-RSM) XJ4b 5 LESHGT RGiMhML. FIHBEN
B4t (dynamic light scattering, DLS) i il 51 (I B A0 44 Jo B b oE PEaEAT RAE . @I Franz 3 Bt PR 4ME R Re 71, R
M7 2548 (scanning electron microscope, SEM) AT L&A A I VAL B P POK FARRIFR, H 57 C57BL/6 /MR
AGA BLRY, XA H R RH LT AR - (HE) Jefa, GBS E R ETTM e R N E R A BR Hig it
W77 TERNERERREREN 7.5 mg/mL, + =R (sodium dodecyl sulfate, SDS) H&E N 170 mg, FRHH:FE4F
4E2 (hydroxypropyl methylcellulose, HPMC) FE Y 130 mg, ¥ ZEE (polyethylene glycol, PEG) 400 5/KAH I LLF] )y
1012; ANy 20 mL/min, $EHEZ Y 10 000 r/min, BIYII[E]2Y S min. i Ce-NS Kiftly (434.47£9.90) nm, PDI
40.23240.005, CHAN (-15.20%£1.15) mV, SCIESHBRFIERL S REF. Ce-NS fEE FHE 90 d, FaEk RiF.

AT 45 SRR, 240 9 Ce-NS [FE KIS A (74.384+3.90) pg/em?, HJREIZH B E LR 4.1 1%, HAEBOR AL
o SEM BB HEYAIESE T SMEEARBATEEEAN IR R . AR0FLRR, SHEAAHME, Ce-NS AL AGA
BRUNRBREA, HEEMMEREESERAKE, B/AREMERANPFIBERZEZ/A (androgenreceptor, AR) ik
AKFETEE, T Ki-67 Pl (Ki-67 antigen, Ki67). B-EI [ (Beta-catenin, B-catenin) FIAKFF . 5t RALZE L
I T Ce-NS, HIRALPTEFIARE, FFA8 0558 T P B e B kb i B 2 DA S s DA [ BB 3, 5T AGA RILH R IF
BIEITHE 7, AR ML fe 5 BRI ER AP R L3 Wnt/B-1EH R 15 518 H (Wnt/B-catenin) £ 3H K.
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Abstract: Objective To enhance the hair follicle-targeted delivery efficiency of cedrol, a cedrol nanosuspension (Ce-NS) was
prepared. The formulation and process parameters were optimized, the physicochemical properties were characterized, and its
therapeutic efficacy in the treatment of androgenetic alopecia (AGA) was evaluated. Methods Ce-NS was prepared using a solvent-

antisolvent precipitation method. Based on single-factor experiments, particle size and polydispersity index (PDI) were selected as
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evaluation parameters to optimize the formulation and process variables using the Box-Behnken design-response surface methodology
(BBD-RSM). The physicochemical characteristics and storage stability of the formulation were determined by dynamic light scattering
(DLS). In vitro transdermal performance was evaluated using a Franz diffusion cell system. Morphological characteristics were
examined by scanning electron microscopy (SEM) to assess the accumulation of nanocrystals within hair follicles. An AGA model was
established in C57BL/6 mice. Hematoxylin-eosin (HE) staining and immunohistochemical analysis of dorsal skin tissues were
performed to evaluate the in vivo hair growth-promoting efficacy. Results The optimal formulation parameters were as follows: cedrol
mass concentration 7.5 mg/mL, sodium dodecyl sulfate (SDS) 170 mg, hydroxypropyl methylcellulose (HPMC) 130 mg, and a
polyethylene glycol (PEG) 400-to-water phase ratio of 1 . 12. The process parameters included a dropping rate of 20 mL/min, stirring
speed of 10 000 r/min, and shearing time of 5 min. The prepared Ce-NS exhibited a mean particle size of (434.47 = 9.90) nm, a PDI of
0.232 +0.005, and a ¢ potential of (—15.20 = 1.15) mV. The experimental values were in good agreement with the predicted values of
the model. Ce-NS remained stable for 90 days at room temperature. In vitro transdermal studies showed that the skin retention of Ce-
NS within 24 h reached (74.38 + 3.90) pg/cm?, which was 4.1-fold higher than that of the raw drug group, while no cedrol was detected
in the receptor medium. SEM observation of skin sections confirmed the accumulation of cedrol nanocrystals within hair follicles.
Pharmacodynamic evaluation demonstrated that, compared with the model group, Ce-NS significantly promoted hair regeneration in
AGA model mice, increased hair follicle density and hair length, decreased androgen receptor (AR) expression in dorsal skin tissue,
and upregulated the expression of Ki67 and B-catenin. Conclusion Ce-NS was successfully prepared using a green preparation process
and exhibited stable physicochemical properties. The formulation significantly enhanced the skin retention and follicular targeting of

cedrol, demonstrating promising therapeutic potential for androgenetic alopecia. The underlying mechanism may be associated with

the downregulation of androgen signaling and activation of the Wnt/B-catenin pathway.

Key words: cedrol; polyethylene glycol 400; nanosuspensions; androgenetic alopecia; hair regeneration
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TIABEX RS, b5 D2407033, FiEaH=
98%, LifEph T AR D A IRAF; HHAEE
JRRZG, #E5 20240315, 255 97.05%, YLFE
MWRIRERG R AT B R 400 (polyethylene
glycol 400, PEG400, flt*5 20220928). ¥ FHHL4F4k
N (sodium carboxymethyl cellulose, CMC-Na, it
5 30036328), HEAERFIAFERAR; =
Y LR R4 (sodium dodecyl sulfate, SDS), flt'5
F310C231002, 46 5 A48 25 FATEHE PR SR &
Al R OIEME SRR (polyvinyl pyrrolidone, PVP)
K30, fit5 C15050213, bifF kA bR R
INTE] ATV 407 (P407), LS H11J9C52602,
R AR AR AR RN PR 4R
( hydroxypropyl methylcellulose , HPMC ), #t*5
2405018, AR —IEMEIR AR AR FILZALEE-
80, #t'5 D0277HB3S, | ARiEML THMRAF; W
SRS, LS 20250607, A REHREHES S5
BIRAF] FESH KRS, fits 20250501D3, #iil
HH Y Ll 24 FH A PR A A
1.3 )

SPF 2t C57BL/6 /MR, 60 R, 7~8 Jiikg,
R 20~22 g, HIIAL DR AE YR A IR A #
M, YFAMIES SCXK (56) 2021-0027, SKIGzNY)
G — T FE AL B 25 K SRR E P O, SRER T
JERTSEHEAT | &R ISR, BAM AT 3 BROK, &
R AL B2 K3 e 32 R, fitie
5 HUCMS69900053
2 FAEEHR
2.1 Ce-NS 70 Blank-NS BU%1&

K- SR FRITTE Vi % Ce-NS, Bk J7 &
(S5 ARV T PEG400 IV, Wbk EE o i L
R IE1E N2 7RIAE; ¥ SDS Al HPMC fn A4k
IR IRVE N RIS FIM . ERr SR T, @
IR ZEANG S RAREIE A, DA— e 8 T 0 & ) i
FUARHR, NS RS GRS HETS Ce-NS. YY)
KRG (Blank-NS) BrEEZHN, HARH| & I7E
] Ce-NS.

2.2 Ce-NShTESDM. ZLHEIEE (polydispersity
index, PDI) X { E{ALAUNIE

HY Ce-NS FEdl | mL B FLealrp, RADK
SCYPRBORL B SG 2 HokiAe . PDI K& ¢ Hifz, ~F
T 3%, 45 RBCFA1E .
23 EXEEEERNE
231 Bk iEHCA Fortis XI Cs £ (250
mmX4.6 mm, 5pm); JisAH A L HE-0.1%5 R /K i
(85 1 15); KM K 190 nm; FiE 30 C; 4
it 1.0 mL/min; #EFEE 10 pL.
232 XIS IOECH] R R R IS A B R
10 mg, #ET 50 mL =4, MAEEOMEHEES
ERBZE, HISREREN 200 pg/mL AR
MR, wEET 4 CIRAFSH .
233 (R EIECH] SRR Ce-NS TR 2R
1 mL BT 50 mL £, IMACKERHFERR
ZIFELk, RIS EIREAN 150 pg/mL (1) Ce-NS ik
TS/ 8
234 LEMEEE L SDS. HPMC Z84dkl, 24
T3 A RRBC B R i, FRRE “2.3.37 TR 7 VARC
FAPERE VAW F2I8 “2.3.17 TR il &, W
FA BN IR VA Ce-NS IR il A VR [ 1 A it 7
W5y AT HPLC Z0#, il LA 1. 45 3%,
TE T FATE Ok B I TR] AL AR B R D0, 3%
TERA RIFEEYE.
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t/min
E1 SHMEXERR (A). Ce-NS#& B). FHMHS (C)
B HPLC &

Fig. 1 HPLC of cedrol reference substance (A), Ce-NS
sample (B), and negative sample (C)

235 MERRFELE R H S FARERT S VA
W, DGR, BCH B 7 mA 5.
10. 25, 50 100, 200 pg/mL [¥) Z 51 %} HE SR
R “2.3.17 R g R T E, IR & E
WEEE AR . DU IR EEARALER (XD, I
YRR (Y AT EAE ST, SEIRE TN
Y=551.71 X+598.12, R2=0.999 8, 4B EKIHZ
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FEAE 5~200 pg/mL 2 B IR R,
23.6 FEEEHE g “23.17 UM,
SR EIR E N 100 pg/mL RS FABE X R S VA VO 48
HEFENE 6 K. R BN, THIABEETHIFR RSD
0.62%, &5 RRINZAIAE B RUT o
237 RoEMEEE IR “2.3.17 TN @ik,
XF i #5 5 1) Ce-NS XA 7 IfE 0. 2. 4. 8.
12, 24 h BOREDGE , THE T AR AR RSD N
1.61%, 2553 Ce-NS Bl iin e 24 h NEE
PER .
238 HEEMER %W 2337 0N K Ce-
NS AT 6 Bl i, £ “2.3.17 T i
FAFHRENE, tHEAF TS 20 RSD N
1.24%, 45 BRFIZITIEESIERLT.
2.3.9 IFEFEIYCRESE B 9 (AR 0.5 mL
1) Ce-NS BT 25mL &I, 78K, . w3 4,
AN 80%- 100%- 120%F1) 5 FABEXS I 5, 4%
MR “2.3.17 UMl &g RE e S iE & &, I
THEINFE R . S5 BIR, HAABERF e A
W34 100.41%, RSD N 0.86%, 25 HFKIH 1%
TR B2 o
24 RNFREEREE
24.1 FOERIRGRLE  ESREEHEN 500 mg, 2
SEFIHEN 100 mg, 715 REFILEIN 1215,
B R E RN 5 mg/mL, AR MEE N 10
mL/min, HFHEA 10 000 r/min, BIYIESTE]A 5
min 251N, FBEAFRFE N Ce-NS BIRLAE &
PDI (540, 455 W2 1. SDS 5 HPMC B i il
%1 Ce-NS “F¥yfifti/NH PDI 5K, PRk
SDS 5 HPMC A &1EH Ce-NS FaE 5
242 E&FER SDS 5 HPMC ik 15
F=1 BEFIFHLXHRIZF PDI IS (Xts,n=3)
Table 1 Effects of stabilizer type on particle size and PDI
(Xxs,n=3)

HHAREF & 500 mg, W5 RIEFILBIN 1115,
YR EWRE N 5 mg/mL, BRI IEE AN 10
mL/min, FFEEZEHN 10 000 r/min, BIJHE N 5
min IR, HEAFELLEIR SDS 1 HPMC X
Ce-NS HI¥i1t [ PDI Hs20, 455 W3R 2. Ce-NS 1]
SERIAR N PDI e SDS FHE R InmG L, 24
SDS 5 HPMC Ebfiil 121 ), #1145/ Ce-NS “F-¥ki:
1% I PDI /)N, K% $8 SDS 5 HPMC el Ay 1 :
1 fE A Ce-NS [IFa5E 7.

#2 SEAREN SDS 5 HPMC LLBIxTRI#ZF1 PDI AI%2
g (X+s,n=3)

Table 2 Effects of SDS/HPMC ratio on particle size and
PDI(Xtxs,n=3)

SDS 5HPMC L 43 $if%/mm PDI
1:3 1107.7+31.4 0.242+0.021
1:2 743.4+17.2 0.240+0.016
1:1 637.2+16.7 0.227+0.054
2:1 702.0+8.0 0.251+0.001
3:1 1102.0+94.9 1.000+0.000

R B IR $i42/mm PDI
SDS 665.11+29.3 0.21740.029
PVP K30 - -

P407 1104.0+52.6 0.177+0.036
HPMC 19143+1757  0.955+0.078
FiLZEE-80 1121.7+17.2 0.18240.043
CMC-Na - -

P407+SDS 11348+£177.6  1.00020.000
HPMC+SDS 6443+21.9 0.235+0.051
F 1L A45-801SDS 933.6+49.3 0.325+0.159

243 SHREMHBENELE ESREHEN
500mg, EEFERELHIN 111, RS RIER
BIo9 1015, Z9EIREN 5 mg/mL, &N
LN 10 mL/min, HEPEEE Y 10 000 v/min, 551
TR 5 min (I250F T, BEESRETAF =
Xf Ce-NS ¥t Je PDI HISEIH, S5 R UK 3. HiaE
FIFH &4 300 mg 1, il % () Ce-NS ~“F-¥Jkifs K PDI
/b, B AR E 7 2 2 9 300 mg.
244 TRREFEKENTRE AREFHEN
300mg, FEFLLGIN 111, WA RIEFIEE N
1015, NI )Y 10 mL/min, $HHEHEE N
10 000 t/min, BIYIRFEY 5 min FZMFF, HHE
FABE R XS Ce-NS HIRLAE Mz PDI IR, 2551
W& 4. BEETREFEIKEETHR, Ce-NS KT
¥itt ke PDI 2HLSE T e LRItk ias, i,
TEE R =R E N 7.5 mg/mL £ ) Ce-NS
kAR N PDLEUN, BRI, R T RN R
%3 HAREFNMETRERN PDIFM (Xts,n=3)
Table 3 Effects of composite stabilizer dosage on particle
size and PDI (X + s, n=3)

T B ll/mg HFifE/mm PDI
100 901.2+23.6 0.283+0.034
300 590.2+8.6 0.185+0.034
500 735.1+9.9 0.255+0.001
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F4 SHERSREXTHZEM PDIMENME (X+s,n=3)

Table 4 Effects of mass concentration of cedrol on particle
size and PDI (X £ s, n=3)

T AR/ (mg'mL ™) HI4%/mm PDI
5.0 606.6+4.9 0.2350.060
7.5 558.7+10.4 0.2010.026
10.0 685.2+0.4 0.27540.027

A 7.5 mg/mL.

2.4.5 %7 PEG400 5 igml4iK bl Es EF
PABESR B E R 7.5 mg/mL FaE R H &Y 300 mg,
HEAEREFG N 101, HWHWMMEE N 10
mL/min, #HFEEEN 10 000 r/min, BIYIE AN 5
min 20T, B85S R ELEIXT Ce-NS
(FIRi4% . PDI B2, 455 05K 5. 24 PEG400 546

JKETELB A 10 12.5 Bl % 11 Ce-NS #7211 PDI #H
XN, RGBT S RS 10 12,5,

®5 A PEGA00 5 KA L BISTRIZF0 PDI 8952
g (X+s,n=3)
Table 5 Effects of solvent PEG400-antisolvent pure water

ratio on particle size and PDI (X £ s, n=3)

7.5 mg/mL, FERHEN 300 mg, £ HLEIN
101, WS ROEFIRELE A 100 12.5, I E N
20 mL/min, ﬁﬁt}]ﬁ#l‘ﬁwg Smin, XJHREEEHATE
22, SR NFK T, HERATH, HHEEEN 10 000
r/min i, ?EU%E@ Ce-NS Fif2 Al PDI /)N, ik
it #EH E N 10 000 r/min.

253 BUYIRF(A] [ E S ERERE RN 7.5
mg/mL, FasEFHERN 300mg, FEFILGI N1 :
1, WEHISRIBFIELEI N 10125, BIEE A 20
mL/min, HEFEEEA 10 000 r/min, X 55 Y] (8] 3E
1TH5E, SR WK 8. HARTTF, HBIYIN AR 5
min il % [ Ce-NS $if2 M1 PDI /)y, HMuk BRI
P E) A S min.

R7T EHEREXRIZN PDIFEN (X+s,n=3)

Table 7 Effects of stirring speed on particle size and PDI

(X+s,n=3)

B FEH E /(r-min~") 4% /mm PDI
9 600 713.4£10.0 0.269%0.041
9 800 624.3+7.0 0.23340.027
10 000 457.8+8.4 0.235+0.004
10 200 708.1+13.4 0.226+0.027
10 400 814.7+8.3 0.290+0.024

PEG400-54fi /K L1 $i4%/mm PDI
1:5 612.6+18.6  0.235+0.026
1:10 5753%1.4 0.251+0.014
1:125 528.840.7 0.185+0.008
1:15 6953+148  0.209+0.024
1:20 859.74+157  0.258%0.021

%8 FYIRTEXTRIZAN PDI AIEZME (X £s,n=3)
Table 8 Effects of shear time on particle size and PDI
(Xts,n=3)

25 ITZHARER
251 IEE FEEEMEREREN 75
mg/mL, F2EFIHEAN 300mg, FEFILLEIA1:
1 &5 SIEFILEIA 1

r/min,

12.5, #3510 000
BIINTEIDN 5 min, X3 0 BF AT % 2%,

BI1J)I5 ] /min Fi4%/nm PDI
1 712.2+£5.8 0.238£0.007
3 553.6+11.7 0.257£0.018
5 453.74+10.8 0.227£0.038
7 647.8+12.7 0.219£0.007
9 650.5£1.5 0.255£0.042

GERMEK 6. HLEH AT, Ce-NS LI 7 sk 5
4 20 mL/min 564 F, ~FIPRIARA PDI U, ik
B IR B N 20 mL/min.

2.5.2 PREEE [EDE SRR ERE R

6 SHIEEXITKIIZF PDI BN (X+s,n=3)
Table 6 Effects of droplet acceleration on particle size and
PDI(X+s,n=3)

¥ 0% /(mL-min ™) 4% /mm PDI
10 534.4+6.0 0.215£0.012
20 461.5%9.5 0.241£0.030
30 556.4+15.7 0.264£0.026
40 620.8+11.8 0.254+0.007

2.6 BBD-RSM fii{t Ce-NS 475
2.6.1 BBD-RSM &bJ7 Rz it a5 R a7
LL SDS fIHE (X1). HPMC HE (). HIEE
PRI (X3 WS RIEFIM G (X ~E
g, LSPHkiE (YD) FPDI (Y2) N xR,
I VAN AR PR AT 0 — (L Ab 3, SRABIE—ME
(overall desirability, OD) {E MM NAE, K ZKF
JAkEe it 54 RNE 9.

d= (Mrnax— Mi)/(Mimax— Minin)

OD=(d sdprp1)"?

Miv Minax A1 Munin 53 3N SEDIAE < e RAE AN e/ IME

2.6.2 2 IRZICRIARRF N KB ZE R
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&9 BBD-RSM fitfk Ce-NS &GN ZITELER (n=3)
Table 9 Experimental design and results for optimization of Ce-NS formulation using BBD-RSM (# = 3)
X/ Xo/ X3/ X/ Xof X/
F5 X Yinm Y> OD |F% Xa Y/nm Y2 OD
mg mg  (mgmL") mg mg (mgmL")

1 250(+1) 50(=1) 7.5(0) 1:125(0) 772.8 0.264 0.689| 15 150 50 7.5 1:50 913.6 0.253 0.610
2 150(0) 150(0) 10.0(+1) 1 :20.0(+1) 1286.7 0.317 0.000f 16 150 250 10.0 1:12.5 1098.2 0.237 0.455
3 250 150 7.5 1:20.0 1004.4 0.256 0.525) 17 150 150 10.0 1:50 774.0 0.241 0.742
4 150 150 7.5 1:125 456.6 0.238 0.953| 18 150 250 7.5 1:20.0 11483 0.272 0.348
5 150 50 7.5 1:20.0 775.9 0.253 0.713] 19 150 50 10.0 102125 7973 0.285 0.621
6 150 150 7.5 1:125 440.5 0.237 0.965| 20 250 150 5.0 1:12.5 891.0 0.285 0.558
7 50(-1) 50 7.5 10125 907.9 0.338 0.410| 21 150 250 5.0 1:12.5 1084.3 0.243 0.464
8 150 150 50(=1) 1:50(-1) 10983 0.290 0.377| 22 150 50 5.0 1:12.5 703.6 0.247 0.777
9 250 250 (+1) 7.5 10125 765.9 0.260 0.704) 23 250 150 10.0 1:12.5 884.3 0.261 0.616
10 50 150 1.0 1:125 1105.0 0.351 0.255) 24 50 250 7.5 1:12.5 1134.7 0.282 0.350
11 50 150 7.5 1:20.0 1257.3 0.406 0.000) 25 150 150 5.0 1:20.0 8259 0.296 0.575
12 250 150 7.5 1:50 959.3 0.323 0.421) 26 50 150 5.0 1:12.5 1015.7 0.336 0.351
13 150 250 7.5 1:50 768.5 0.239 0.751 27 150 150 7.5 1:12.5 419.2 0.229 1.000
14 50 150 7.5 1:50 1131.7 0.345 0.248

H Design-Expert 13 A XHRISEA AT e it 5047
SHe X e R TR HH (1 4k 7 ZEGEAT AL LA X0 Xos
Xov Xo NEAER, LLOD AMIRNAE, B2 K2
PR, H AT FE 558 OD=0.973+0.157 6 X1 —
0.062 X>—0.041 X3—0.089 X3+0.019 X.X>+0.039
X1X340.088 X1.X3+0.038 XoX3—0.127 XoX4—0.214
X3X3—0.331 X12—0.111 X2—0.238 X3>—0.298 X%,

T7 AT EE R R, [FEREAIR B2 (P<<0.000 1),

%
/i

’/}///l,
|5

6 100 Xz/mg

& 2

HA&MI P=0.061 4 (>0.05), FAL R2 Al Ry 43
F°8 0.944 6 F10.880 0, i B R4 R AT
AT Ce-NS fill & 4b 77 Z 5 Ak

2,63 MNP SHRMALE R L. X X X
NEALE, OD M RifE, 7 E R —FREFMET,
JHit Design-Expert 13 FAF4 il B B, 25 5 0
2. MRAEAEAL M E] Ce-NS [ il & 4k 7 N
SDS &4 172.832 mg, HPMC f &4 131.880 mg,

7777782
775K

5

%

)
0"“

SR SRS
"0:‘::$‘:\“\\‘2

k“::‘%.

SX |

A BEEESMNEN=4EE

Fig. 2 Three-dimensional plot of prescription independent variables and response values
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HRARE R RIRE N 7.438 mg/mL, 75 RIEF
Ebfil oy 10 12.304.

2.7 BBD-RSM ffift Ce-NS TZ

2.7.1 BBD-RSM LT ZRFIRE I KGR Xt
Ce-NS Kit, K2 KNI IEMRIRE . 2554
SRR, KR BBD-RSM 4355 Ce-NS [

il T 2R AT AL, T R R4 R,
IR NI B (X BP0 FBTYIE ] (X3)
NEAE, FHRE (Y1) fPDI () NN RS
AT T2, PRI R bR AT 0 — b B, R
F1 OD 1E A RAE, & F K&kt 545 %
WEE 10

# 10 BBD-RSM /if Ce-NS TZHIIRIZIT SER (n=3)
Table 10 Experimental design and results for optimizing Ce-NS process using BBD-RSM (1 = 3)

F% Xi/(mL-min™") Xo/(rmin”!) X3/min Yi/nm Y» OD

F% Xi/(mL'min™") X2/(rmin™!) X3/min Yi/nm Y  OD

1 30(+1)  10000(0) 3(-1) 885.7 0.290 0.000
2 20 (0) 10 000 5(0) 4769 0.227 0.948
3 10(-1) 10000 3 807.1 0.266 0.257
4 10 10 000 7(+1) 877.7 0.270 0.075
5 30 10 000 7 704.8 0.264 0.405
6 20 10 000 5 454.5 0.238 0.884
7 20 10200 (+1) 7 813.4 0.269 0.230
8 20 10 000 5 484.8 0.231 0.980
9 20 10 000 5 4435 0.239 0.887

10 10 10 200 5 703.3 0.268 0.374
11 30 10 200 5 671.4 0.255 0.512
12 20 9800(-1) 7 636.6 0.272 0.396
13 10 9 800 5 668.2 0.258 0.493
14 30 9 800 5 640.5 0.264 0.472
15 20 10 200 3 873.5 0.263 0.107
16 20 10 000 5 430.7 0.236 0.926
17 20 9 800 3 788.1 0.282 0.165

2.7.2 2 REJTEIABRI S K B E AT R
H Design-Expert 13 B0 s 56 45 Bt A7 B3 7047
3 3 i R TR AL Ce-NS #8148 T 25 BL X1 Xas
Xs WEAE, LA OD AN AR £ 7 2 Ik 2 TS,
HEAJ5 RS 58 OD=0.9114-0.024 X;—0.038 X>+
0.072 X3+ 0.040 X1.X2+0.147 X1.X3 —0.027 XoX3 —
0.244 X12—0.204 X22—0.482 X532, J5 Z 50 M s B 2o,
R B2 (P<<0.000 1), H2AUI P=0.2191 (>
0.05), AL R2H Rag? 737724 0.995 3 F10.989 3,
KB G B R, WTHT L2,
2.7.3 WP SRAE R DX, Xy X oNE
A, OD AWINAE, fEORFFHT 1 MEEAALR
LT, 8T Design-Expert 13 300422 i) i 5 i
SER LA 3. SPHRIAR (YD) R GeRRR R
bR, HABRIGRRN BA B/NIRZ LS K

;%*“"‘{ N
N

SOSSNN
&R

FEGUR ST RN, RN B RiAR i o). #iZh&
e Mol T2EMESE R, B, Ce-NS Mg fE
H14% T2 i sk ol 20.452 mL/min, FitFEE N
9 985.2 r/min, BYYJIT (A9 5.174 min.
2.8 HELSHFIZHERKIIE
&R LR RN, M E MR LT T2
IS UFRSVE %S HRARE R BN 7.5 mg/mL,
SDS & A 170 mg, HPMC F &4 130 mg, PEG400
EKAEMIELEI S 12125 N A 20 mL/min, i
FEEE A 10 000 r/min, BIYIES AN 5 min. fEi%5%
R4 3 4 Ce-NS, Ml Hkife & PDI, 54
RUTRIME AT ELAL, R ATH R R 22 . 25 R 11,
Ce-NS “FIHifAE AN (434.47£9.90) nm, PDI N
0.23240.005. FIAZFMIME N 420.52 nm, SEFRER
MZEN 3.32%, FENZBERAE R RAF, T

B3 ITZEZXESHNEN=HE

Fig. 3 Three-dimensional diagram of process independent variables and response values
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x=11 3 HMENEPAKBEETEIESER (X+5,n=3)
Table 11 Three batches of cedrol nanosuspension

validation results (X £ s, n=3)

F12 40 CHEREMAEER (X+s,n=3)
Table 12 40 C high-temperature stability test results
(Xts,n=3)

IS F-Hhi 2 /nm PDI gd pHM  &E% Fif%/nm PDI C HA/mV
1 429.00+3.55 0.236+0.011 0 5.46%0.10 99.20+2.45 424.70+11.65 0.195%0.057 ~13.00%1.55
2 445.90+4.34 0.22740.008 5 5.2840.07 97.904.50 517.60%15.66 0.16520.022 —14.80%0.70
3 428.50+2.05 0.23440.001 10 5.1240.12 97.20£2.15 559.70+2.50 0.175+0.008 -9.90+0.95
T 434.47+9.90 0.23240.005 15 5.2340.07 95.0043.96 546.20%10.27 0.186+0.017 ~10.00%0.40

e, TR TR T2k,

i 2 = (S A — T2 )/ T30 4
2.9 Ce-NS &R1E
2.9.1 RifEAR S CHALIMIE  HX 3 fik Ce-NS,
M8 “2.27 TUR g R AT E , RiARAN C s
oA E L 4, A X [RIFE (434.4749.90) nm, PDI
B4 0.23240.005, ¢ HAMEN (-152+1.15) mV,

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

El 4 Ce-NSHIREZEDM (A) FLEMA (B)
Fig. 4 particle size distribution (A) and ¢ potential (B) of
Ce-NS

2.9.2 Ce-NSHFEMEFEE Wil & 1F ) Ce-NS 43
ATE 40 Craif. BREEEE (45004500) Ix. iR
PLJ 4 CHAEN, FETUE P [a] s URE, J8 e &k
BAR TN E SRR ER A S &, HE
HRife. PDI M1 ¢ HAZ LA K pH (AR, 2555
WL 12~15. %L Ce-NS M RaE M, LATRI
Ce-NS Wl A7 461, MU, fEmiR. s, =
A4 CHIET, Ce-NS i E 90d J& otz

30 4.8410.10 94.00+2.51 579.80+8.11 0.212£0.045 —14.80+0.47
60 4.9610.09 94.90+3.45 636.10+3.83  0.260£0.006 —10.70£0.87
90 4.00+0.12 82.00£4.50 805.70£30.89 0.26710.014 ~12.00£2.40

®13 BAREMKEER (X£s,n=3)
Table 13 Results of high-intensity light stability test
(Xts,n=3)

#d pHE  &E/% Fif2/mm PDI C HAL/mV

0 5.4610.10 99.201+2.45 42470+ 11.65 0.195£0.057 —13.00+1.55
55.2610.12 98.10+4.10 433.20+4.97 0.225%0.025 -12.30£0.62
10 5.4710.07 97.00£3.50 453.90£8.06 0.163+0.047 -11.20£0.71
15 5.2320.11 92.00£5.00 448.40£3.52 0.198+0.025 -11.20£0.89
30 5.3540.09 95.701+2.85 441.90+4.81 0.221£0.030 -12.70%+1.19
60 4.90£0.12 92.00+4.50 443.90+4.09 0.190£0.010 —10.20%0.48
90 3.981+0.12 94.90+2.85 465.70+5.51 0.20740.007 -13.60+1.54

x14 EBRREMKEER (X+s,n=3)
Table 14 Room temperature stability test results (X £ s,
n=3)

#d pHE  &&/% Fif2/mm PDI ¢ HLAL/mV

0 5.4610.10 99.2012.45 42470+ 11.65 0.195£0.057 —-13.00%+1.55
55.51%0.07 96.70£4.80 422.60£10.76 0.233+0.023 -14.30£1.10
10 5.45+0.11 98.00£2.65 451.50+10.34 0.126+0.011 —15.80+0.71
15 5.50£0.09 97.901+3.55 446.90+3.80 0.150£0.021 -15.70+1.29
30 5.14%0.12 94.601+4.05 456.60+4.45 0.156+0.390 —13.00+1.01
60 5.37£0.08 95.101.95 467.10+13.56 0.172£0.048 —11.30£0.23
90 4.931+0.11 95.70+3.45 445.70+4.52  0.22340.028 —10.60+1.48

®15 4 CREMRBLER (X+s,n=3)
Table 15 Stability test results at4 C (X+ts,n=3)

vd pHE  FE% Fi4% /nm PDI C B /mV

0 5.4610.10 99.2042.45 42470+ 11.65 0.195£0.057 —-13.00+1.55
5546x0.12 95.90£2.75 427.90£2.26 0.197x0.011 -1520%1.15
10 5.5240.07 99.90+2.35 425.10+12.86 0.1514:0.039 -13.70+0.57
15 5.50+0.10 94.50+5.05 409.20£3.05 0.15610.015 —-15.80+0.83
30 5.2140.10 97.5043.45 417.80+2.69 0.208+0.006 —17.00+1.47
60 5.51£0.12 94.7013.75 437.80+2.56 0.147£0.020 —14.90%2.06
90 5.5740.09 97.50+2.55 428.40+6.36 0.20940.005 —15.00+1.93
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BN, Bl IG B, AT ER A, B
ERCENAIIEK:, Ce-NS [kife 5 PDI ¥R I H
WK ke, 45 RK W Ce-NS 7E =R RAZH FaE Pk
R4t
2.10 {AIMER IR
2.10.1 BRATNHEE  RH Franz 3 #IEX] Ce-
NS 135 AT R0 i B 2 AT VP, LAIRI &
TR PEE U B S AABEVE (Free-Ce) 1FEXFIR . g
25 _ B e Tt oA e 2 8], L
AN 1.77 em?, #EEWCHAAR Y 12 mL, LA PBS %
WA N, BOBAE IR KV (324+2) C, #Eif
A 600 r/min, 43 JHL 0.5 mL Ce-NS F Free-Ce ¥A ¥R
BISPRATT RRER B, 3T 1. 20 4. 64 8.
10, 12+ 24 h Y HL 2 mL B,  [RIE Mn &R FH
PIRTEEREZ A 0T, FrCGEGR 0.22 pm BAL g g
eSS, 8 HPLC e HiafE & . ERARK
THEBRARN BB EE (0o

0.=(CV+Y. " CiVi)IA
Co N5 n UREURERT B T 259 TR B 2, 1 SR A
PR, CONER | IRBURE TS B2 SGR h 29k JE, Vi N B IRER
FERAR, A4 REBOSE TR

BRI, 24 h J5 Ce-NS F Free-Ce Y%A £
BRSO rh R 0 S AW, 1 B 25 DLE R Ik b A L
() R
2102 JHPGHEE O IME  ERSERE R,
BUR B, F AR SRR R T 5k A7 25 M i e T4
F U AR T2 7K 73 5 4 B R BYRE FS NN 3 mL 6
K ZFEETY) 30 min, JRJE S min, #A 10 min, 7
SHEEEZY), KBTS RE L LA 4 000 r/min 7E 2500142
214 150 mm 2514 K 2.0 10 min, B _E3ERAH 0.22
um JEMEET 5 HPLC M S-S, &
Jk Om, EHR IR 160 AT, Ce-NS 7ERZILH I Om
279 Free-Ce [ 4.1 &%, ZRBAAGI R L (P<
0.001).

Om=CnVi4
Co WIRBURTRAE, V SRR, 4 2 5 B T

R 16 Bk OnUWELR (Xts,n=3)

Table 16 SKin retention results (X +s,n=3)

A5 Ow/(pg-em?)
Free-Ce 18.09£0.88
Ce-NS 74.38+3.90""

55 Free-Ce #HEHLEZ: "™ P<<0.001,
**P <0.001 vs Free-Ce group.

211 EEHWBFEMIE (scanning electron
microscope, SEM) X8

FIFH SEM %f Ce-NS Ab3 5 ) B ZE IO 45 1) 3k
TR EE, DR PK bR I B R M. (R4
SR IR B 42,107 WURBEHT, SL¥N 2
H, 754 PBS 2 4R Ce-NS 4, K H Franz ¥~
BOCRE, 4525 240 JEHUT Kk, SRR EIK 2%
Bk B )5 IR T, 2805 R AR TR # Rk
FEA VI T BT 3R T B 77 M U1E], o R BT 5
8 ET 48 72 h, {HF SEM W %E Ce-NS b3 5 5
IO G, IR BT AR . 45 R IE 5,
AT DLE R M 52 21 B3 A IR ARV 290K i id, T
NH] PBS VR AL B )50 HE ZH AE 6 58 8 [ I F R I
TRATEDUR SRR i), W] T REERH] Ce-NS W]
CAIG N 2450953% 1) 6 92 )8 [ X 45, 9 Ce-NS #[]F
FEWHLRR M 7 T .

. PBS

Ce-NS

30 um eéhﬂ-‘{""?“' ‘ s :iOpm
El5 TREHIFIALIERERE SEM &
Fig. 5 SEM scans of pig skin treated with different

formulations

212 HYEMAR

2.12.1 AGA /NREBIBI) A B G2 60
RAR & 20~22 g {# 71 SPF 2% C57BL/6 HEPE/
UG MRS 1R, BENLY A 6 21, 3l It
WEZH L B2 | BHPEXT IR ORI HLZR) 2H . Blank-NS.
Free-Ce. Ce-NS, #4110 H. fE/MREFHE (2emX
2 cm) XIS HIBRER, NGB E R 1~
2 min EFRFRREBR, FHRKERTE, B atif
Feltko B 24 ES KBS 1 40 AR 22 By 5
WIRA, 0P85 2~3 min, FHIRK 1 mg/mL AR
SRR, BRBAMEXT RSN, HARKHBILL S
mg/kg sc IR SRR, HELLTEN 21 d. 1EHE 30
min JEFFAEZA 24, B R RIS R 2 Sk AR B AR
K 1TmL, FHPEXTHRALERIK 5% K HIZKET 0.15 mL,
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Blank-NS #H. Free-Ce ZHA1 Ce-NS ZH 43 AKX N
Z5WNVEW 1 mL, Hrf Free-Ce il Ce-NS {1255 &
WRESE N 7.5 mg/mL (DA AARETE), #4E21d,
H 1.

FESCI IR GE 2 Rl AL, SRR
17, SN RAR R EIRER 7] 2 BT ST
XFRRZAAREL, AR T2 21 RAABTE B,
PETRIERL I I . R UK & A T A 2

®17 BENREFREBEWN (X+s,n=6)
Table 17 Changes in body weight among different groups of mice ( X £ s, n=6)

éﬂ%ﬂ &/ &/
mg 1d 3d 5d 7d 9d 11d 13d 15d 17d 19d 21d
BHERER 0 20044077 21641044 21991077 21901077 2166100 2208115 22394099 2245+122 221241.06 2250£0.87 23.00%1.12
R 0 19931072 2137086 22.02+£0.71 2228+080 2240+0.88% 22.89£0.85% 23.560.96 23.9610.80% 24.17+0.92% 25.68+1.07% 25.58+£0.80"

PEEERSHR 7.5 20.1940.61 22631067 23.3710.86" 141040727 24.35+0.80™ 24.9610.65™ 25.5840.72"" 26.06+0.67 26.07+0.56™ 26.0310.58  26.70%0.58"

Blank-NS 0  19.81£0.39 21.881036 22.55£0.50 2324£0.10 2333£0.21

23651023 24384024° 24684052 253340.62° 25.6810.74 26.10+0.63

Free-Ce 7.5 19764072 22.02£0.73 23.15£0.64" 23.184£0.72  23.05£0.62 23.6510.54 24284055 24744070 24914055 25704036 25.71£0.62
CeNS 75 19264030 22.00£0.79 2287£0.60 233740.49" 23574049 23724079 24444036 24891041 25114038  26.1240.53  26.09+0.73

S5AMER R E: #P<0.05 #P<0.01 ##P<0.001; SERALE: *P<0.05 *P<0.01 **P<0.001; % 18 [Al.

P<0.05 "P<0.01 *P<0.001 vs negative control group; “P < 0.05

fi, K S5 R, 38505 E0 Rk AT
PEL RGO S KRR R RBIS), R
WSIBe b, /N B P A b R B A T S T R
JRBERRINRERZ A, HINBREEZ M, BRAR . TR
R SIS, LR, AT Tl 45 1 Ce-NS i%
F PEG400/7K N7, PEG400 AT KLU (1) 5z kA
BNE, BeA RO KRR, ELAE S E T AR
FRN R OIR SRR IE 8 . S RAMEXHIBALAIEL, BH
PEXTREZH . Blank-NS. Free-Ce Al Ce-NS /N B AR5
HLREEZER, HUILUE, Ce-NS7ELAM
B MM, fef s IR R AR, £ e A
2y VERNRNTE, NANIGTT AGA #2478 N
Zh . RAIERE .

2122 PREREKEL BHRESANRE
WERAEKEN, TSLIHE 1. 7. 14, 21 R,
O AR SR B R B AE R, B X EB A
AR R LK 6, A Image T BAHEALSS 21 KT
ABRBEER, SRNE 18, BNIEFFHNL
Hidg/NRE AWM EXINHAYEA LA, &
W BoE. TR . HEERER, B1R, &4
ANER TS R IR A, R TEAL TR
TR, BAMEXTIEZE /N B R  EAR A, ToAE
KEK, RUFLES 7 BRAEKFHIEA; FHMEXT
FRZHFN Ce-NS /)N B R k75 0 A €0 5 ] P xo) 20
FHIE, BRI ORFRRD (0, 3R BRI TR IR
Y14 K, A IRATB R CHEAK, HAH
245 Blank-NS Al Free-Ce /N i 15 5 B2 ik 520K B t5,

"P<0.01 ""P<0.001 vs model group; Same as table 18.

81484
pLLLy!
Fyeey!
144004

FAYEXTIE B PHYEXIT® Blank-NS  Free-Ce  Ce-NS
Ele BEANREFRRMANELEKREEKGERIFR
Fig. 6 Hair growth and skin color of mice in each group at

different periods were observed

HEEEBREK; PHMXTRARN Ce-NS A HI
COHERART HAEERR, H Ce-NS 417 i T AN FH
XTREZH %, REF PR O] DO B R AN A K
21 K, BAMEXTHRAAN B X E AL T e E S
PRI | Blank-NS ZHAAE R MG, 57 XIERLE
REK: Free-Ce ZHAIA /N X4 Bk A KA M
By FAVEXTHRZH. Ce-NS TR AKME, A
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x18 FENDRHELBEER. MEELKENRE
(X+s,n=6)
Table 18 Hair coverage, length and weight of newly grown
hair in each group of mice (X £ s, 7n=6)

3 Mg BREER TBRKE EBEEE/
mg % mm mg

PSR 0 95.07+1.49 6202024 34.99+2.63

R 0 21.49+4.51%# 2.57+0.13** 0.66+0.56"

FEPEXTHE 7.5 77.15+£7.36™ 4.00+£0.28" 16.66+1.67""
Blank-NS 0  2935+9.20 3.23+0.28"™ 5.01+1.58™"
Free-Ce 7.5 59.80+6.10™ 3.77+0.15™" 9.58+1.28™"
Ce-NS 7.5 90.1944.13" 494+0.16™" 25.03+1.08""

&, H Ce-NS kB KA KRR T FH X
HBZH A1 Free-Ce 2H..

LEERANE 18 iR, 55 21 RINEBRB SR ER,
L RPEXT IR LA B, AR B 5 R A 21.49%; FH
PEXTIEZH . Free-Ce ZHA Ce-NS ZH 407 B = F-A5 7Y
H, RN 77.15%. 59.80%F1 90.19%. ZHRZS
Do, BN S A A AR X R AN /N SR B
FEL . BRERK . TR, HREHNRE T
B JRA DL 5L 55 o IR RO, SR sc AR 22 Bl 1k
DIt AGA B, HAEENT AGA B — & & fE
. AlMfetBRAEK, H NS #ikRG LR E
TN FARE 4 KI5 33 BRI T AR, BB R I 2
JHR I 52 14 R o
2.12.3 HAEEBRFEMKERNSE 521 RAE
B, B RVINR TS S RE M LR 6 iRBTAE B R, T
HiliEbs R RINEBRKKE, JFiHEH-FAE. 85
IR/ R IS X R B A, WS /R
W EBR, HOTRFEATHRE, CRXHAEER
RERCTIME, HESANRAIBRERKEN, &
HIEK 18, SEAME AR, BRI/ NRBET
RIEKEMPTERE . MEBERKENS, &
UMM ERE S TEMNA, EERKRET I,
Ce-NS /MR I1HHE B R = (25.034+1.08)mg ]
BEETHAL (P<0.01),
2.12.4 HE P ML A LUREAZL N
HUJE BY T SRR X IR B, BN 4% % 5 H I [ e VR
Wl E S 24h, SBK. BV EIHT Al
WY, BRI, KA. JRARRS A, ik
TIARLL, BIEBAKERIEE . U &R
BIMEIFILT, HE Jeasi BOLE 7, 7ESLIE 21
K, @It/ R LAY AR RIS R,

[GRERTE Y

ERER O

s

= i ’
e L e o

: > ,/,1:: D /)’/‘;/I/f/' /”'v’ , Koty ‘
e

Blank-NS Free-Ce Ce-NS
E7 BHENREKELR HE RE (X50)
Fig.7 HE staining of skin tissue of mice in each group
(x 50)

LR HRAL AR b, BRI N R B R i, AR
HEED, HBEEZHED, MAREANIGEY, )
BB RS2 3 7N IR 2T, hab T2
R1EH; 285 Free-Ce. Ce-NS FIFH 14 Xt & 2H v 7 Y
NREAERGERARNZ, LTAEKY, B
Free-Ce FlFHMEXT REZHAH LE, Ce-NS /N Bl iz T4 23
HAEEZNEE, BELSHTE, BREL, B+
JRE, B JRIEFERR SN, iR Ce-NS /N )BT
CHEANERKE], RHZ NS $iE RGEREEKH
A= 7 T AR o
2125 GIEALUEEG M RS IR B
I TEAN R TR R, B R AR B, K00 v
(R IR UREAR 35 AR $ifk. Ki67 Fifk. -
catenin FUARFIGAT e 2HEUb 22 e 1, SR 5@
FRAB U AT ISR IR, DLVEAG B2 Ao
1 H IR

SR 8, SHIVEXTHRAAHEL, B /N
BRI AR SR EFREW BN, IR B
FEIA D EEEA AR FRIE, SO/ B R
SINMRSEMR, HEBER T REEF LSS AR, 5SS
ERFET AR RIEWIN. 43 Ce-NS JAIT/E, AR
HEARFERE I H AT, T RARE AT LS
AR [FRIE/KF; BB ) Ki67 Rk EIRK, R
bR B R NP L A TGS I, SR
AHEL, PHYEXTHRZL. Free-Ce 41M1 Ce-NS 41+ Ki67
RIEEHAAFREER IR E, R TR /R S
FAREAREE B R A K R 3 A A R B AR A G 1Y)
Y PRIGTE IR AGA IR BEBUZH AT Blank-NS 24
) B-catenin FJBH P TR BB 14 ol R ZH B 5t ke 2 >
PR Gt AR ko, 5 HARR T AL, G
Ce-NS 971 B-catenin [IRH M FRIE A&, B8] T 3L
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o

s wm

[EREF TR
B8 IZAkELAFH) AR, Ki67. P-catenin FURFANUFRELER (X50)

Fig. 8 Immunohistochemical staining results for AR, Ki67 and B-catenin in skin tissue (x 50)

A] fEE L S Wnt/B-catenin JB %, M e B &K
Ao G ERTR, LML R IR Ce-NS @il
i AR kK, i Ki67 Ml B-catenin ik
K, AT BRRAK R, R A A ) 1 G A
EBRAE.

3 it

KRBT EA % Ce-NS, IHXHE4E
DUEIEAT OO A5 S A WU DTV EAE LV 77 5%
B AR e M S N RS Sk, ARG
PEG400/7/K 1A A Rt 7),  BEIRE T HLIE 1)
B RS, ORI PEG (25 IR D08 T 254010 2
JRSEARITEDTY, AT DAy xof B BRI RS . 7E NS
&, R IR RS A R R NS 4
FoE MM OCBER 28, AL 5 B AL 45 23 (B o7 FH AR,
A AR E (R DS,

PR R SR IR 25 R, BE A SDS 5 HPMC
Jr#3 NS Kif2 A1 PDI K, HHpdfdi A SDS I fasE
PEFIFR > BOE R 2, Rk, AWF7tigH SDS
HPMC NE & Fa5E 5, SDS VE s 1 AU % i 1 571,
T AT HERD, BRI IR SE s HPMC 1N
R TFREEY, @l TaEZE SRRt
AN, $0H] Ostwald b 5 R20, —#1F
NS HREHAMOFRENLS], BB ik R AR
SEPER, AL, R T2 R A N VAT &R
G ALI2324), WfR AT T RIREA AT E S
FeE MR IG 5 2245 R B, Ce-NS fE=IRAI 4 T4
PR ATRRSE ARAT 90 d, 7 JE A1 FH il 71 ) S A iy A7 22
R, BEERIRZMTT, RifaM PDI Fifi & i 7] 1 1K

Blank-NS

------K167

B-catenin

Free-Ce Ce-NS

TR, R T mnil vl RS 2 s ik 1 R 48,
SEFE TR, U0 Ce-NS XHEFEBUK, fEIAF
B I P A 42 1) A5 0

YKL AT A SR 1) 2490 5 R B I (1231
RLAZ 2 SR 25 ) RURL T "B 2 5 12 R &S R DG IR
K26, BT R BRI TE 400~700 nm [ 40K BBk £t
BRI T8 BRETT O N BRI R,
BUNCURL T EERIA BRI B R E TR R
T EYE LR R R T

PARAIZE 7 S 45 7R, 24 h N Free-Ce il Ce-
NS TEBSCR AT I G 259, {2 Ce-NS 1)
B s B3 m T Free-Ce, NJGHM 4.1 1%, ¥
WET NS fef 2R G 2503 NARTEIR, PR ARG
AN KB o ASHIF T 11 45 1 Ce-NS RiZ AL T 400~700
nm X —HFAEX[E], SEM WEEik—BiFsL | HIAE
K AR N BRIV NEE, BRITE R ke
o D B AR R T B T I I ST B ) it
%, NIGEIIAREE AL T I EIR S

C57BL/6 /)N B A TR B R AL K 21105 AR
A, HIRKFORVEETERTARKHERE AR
M= A R HOT RS B R B R S B B
RN KRS, BRI AR (BN
K. BT, BATAKIEY (BR%EE. BT
T, KM ERERE, SRE KBTI,
AGA [F R HARRAE A B R RU/IME A KA W46 5
FARIEHAIEK: o

R EHE SN AGA NRAERH, Ce-NS
1R B R AR LT KGR /RF Free-Ce, Ce-NS 4.
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(1B R 15 FIE 90.19%, HAEBRIIKE [(4.94+
0.16) mm] FIfi & [(25.03+1.08) mg] ¥R EHm
TFHABL (P<0.05). HE JaiFsZ, Ce-NS BFEH
BRFEWE, M5, BRI, SHEBEEN
AR, RHEEA RS E AGA A BFEIK
1B R . I R IR, Ce-NS BE&EE il
B I A 3G T AR B Ki67 A1 Wnt/B-catenin i
FEAZ 0B B-catenin [FRIE . 28 T FARE W] BRI
WOE Wnt/B-catenin 15 5 18 2 e 1 B 2241 Mo 14 5,
[FII T AR ik DL SRR /-5 1 B RN
b, T SEBLNT AGA 975 BE L i X0 Tl

AT IR T B R SR AR e A R
FERL 6L HE JI0 Ce-NS. ZHIH S35k m 75
B LE B R s B =, R B R sk ML
BEMRIET AGA /NEAE B A K IR E
R LR NFI AR A S 2541 i 57
(IR TT R R AL T 3 () SR A 451

FBAR FAHEHFARGEAZFR
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