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i E BB H&NK ST IUHE(FL) X H 3£ %% (Cur) BR824 & 4 (SLN) BN (Cur-SLN-FL) , 483 3 2 i £ 4%
(LPS)#% 34 BEAS-2B @ a8 T g kI 4E R o ik ARBAP R (U0 RS 8 5548 ) Fo R EVA 2 (2% .3% 5% ) 49 4% T 1%
) A A F SRR AR TR RO Cur-SLN 3 &R O LB R & T, B A T8 5 FLR 4 &4t 200 B i , B 43 Cur-SLN-
FL. KA 3% w4% 8008 E LS *F Cur-SLN-FL #9 32/ P 347 R AE . vA BEAS-2B @ 82 4 3F %, R A Annexin V/PI R 42 ik F=
JC-13X.5) & #m LPS i%ff—éﬁ BEAS-2B 48 i, % Cur-SLN-FL 432 )5 69 8 Tt A KR s T4, 558 VA 3% i 3E 45 4 Cur-
SLN & T #3477, BT 45 & T Wb 30F Jaith R eI 43RG, A & FH Q0K F e R,30s T 24A%EM. % FLS Cur-SLNA T4
VRS 1:2 -fm HﬂL H I &0 B A AR F[(40.92 £0.02) %), 41#F 49 Cur-SLN-FL £ 3675 sh i, B ¥ 4242 4 (4.95 £ 0.57)
um, = A3 A %Mé;b (4.03+0.40) um, & STARKT IR B 29 H 54% , HE= 5 3 (90.34 £ 1.21) %, J2. 2~T BMIE 5 F 09 T RN fn H
FHAT5+0.7)%, Fnl = A3 FkiEH (4.33+0.08) um, Cur-SLN-FL %} BEAS-2B 48 i, ¥ £ 52 /1 & (LD« ) % 5.809 mg/mL.
Cur-SLN-FL 4k 22 )5 64 BE 7 4 i, 8 o & B 5 4K, SR B 4% B 291 3 (P<<0.05) . Z5if Cur-SLN-FL #94] & T ¥ & 3£ 57 47,
Cur-SLN-FL T & & LPS # 5% BEAS-2B 20 JtL )8 = , iz AE A 5 A KR AL £
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Preparation of curcumin solid lipid nanoparticles inhalation powder loaded with nanoporous flower-shaped
lactose and its in vitro inhibition effect on apoptosis

LI Nan, LI Xu, CHENG Peng, KONG Lingyu, YANG Ping (Tianjin Institute of Medical and Pharmaceutical
Science, Tianjin 300020, China)

ABSTRACT OBJECTIVE To prepare the nanoporous flower-shaped lactose (FL) -loaded curcumin (Cur) solid lipid
nanoparticles (SLN) inhalation powder (Cur-SLN-FL), and to investigate its inhibition effect on LPS-induced apoptosis of BEAS-
2B cells. METHODS Using different kinds (lactose, sucrose, mannitol, trehalose) and different amounts (2%, 3%, 5%) of
freeze-dried protectants as objects, the suspension of Cur-SLN was micronized by freeze-drying technology into lyophilized
powder, which was then mixed with FL and sieved by a 200-mesh sieve to obtain Cur-SLN-FL. The physicochemical properties of
Cur-SLN-FL was characterized by scanning electron microscopy and laser particle size analyzer. Using BEAS-2B cells cultured in
vitro as objects, LPS-induced apoptosis and the changes of mitochondrial membrane potential after treatment of Cur-SLN-FL were
detected by Annexin V/PI double staining method and JC-1 kit. RESULTS With 3% trehalose as Cur-SLN freeze-dried protective
agent, the freeze-dried powder obtained was compact and full in shape, did not shrink and collapse, and was uniform in color and
light-yellow powder, which could be completely dissolved in 30 s. When FL and Cur-SLN freeze-dried powder were mixed at a
ratio of 1:2, it had a higher deposition rate of secondary distribution [(40.92 +0.02)%]. SEM results showed that Cur-SLN-FL had
a flower-shaped appearance with an average particle size of (4.95+0.57) um and an aerodynamic particle size of (4.03+0.40)
wm. The critical relative humidity of Cur-SLN-FL was about 54%, and the evacuation rate was (90.34 + 1.21)%; the quantity of
fine particles that could be inhaled by Cur-SLN-FL in the 2-7 receiving discs was (47.5+0.7)% , and the measured aerodynamic
particle size was (4.33+0.08) wm. The LDs of Cur-SLN-FL to BEAS-2B cells was 5.809 mg/mL. The apoptosis rate of model
cells was significantly reduced after treatment of Cur-SLN-FL, and the mitochondrial membrane potential was significantly
increased (P<<0.05). CONCLUSIONS The preparation
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228 & (curcumin, Cur) A] il i 18 45 2 F {5 55 30
R AEPURR AT 1 A5 A T AR A AT s Sy S
FH A B RCR IR YT 8 2 5 M i B AL 25 ™. F 5T
KIR, Cur 1] i 7] BEAS-2B 4 M A58 , #2718 Cur f
SR R A 0 R AT M SR RN EL A B
YER™,

i B8 R A 45 24 T RE 4R 8 Cur SEXEVR L 25 A Y A
FHEERARGERY, K250 T9OREAR N R/ 24
XTI B AN B S, AT 24 % it 2 MBS 2T 6 B 46495
AR PR A2 i I R SR (L i o) 5 T 2 2 AR g T A
KL (Cur-SLN) , $ H 0B b 5 5 Bk L% (200 H ) #l
55 = oy UM AT IR AR | #1145 Cur-SLN 85 W A
(Cur-SLN-DPI) , 283l 5 FoF-BpRiA2 292 3.35 um %S
N 95.17% NRSNE HEH AT TR Hy 28.73%" , {H i 1l
FIFEAEZ5 ) B b B HORARI ) 8, A R
PR B W& 09 16 ZLBE (flower-shaped lactose,
FL)® "%} 547 Cur-SLN-DPI H i) 2% AR LB A4S = 2043
FUBE AT R4, 0 0K 22 AL FL 26 48 Cur-SLN A f
H3 (Cur-SLN-FL ) , F-3 3o 6 1 28k 1A 3 v A bR 28, 4 v
AR A A B | UG5 254 A AR S A GRS DT Ak
R, LS 2 40 i BEAS-2B A X4 45+
TSI g It 88 38 245 2R GE XS TE b B A 1) 42 4
PEFE FIBLT , U A IZ I AR 0 i2E— 25 1iF 2 A 2
WA
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L1 EEEH

ARSI £ B E A SPD-M20A H 28 MG 75 |
LC-20A B = 8808 (.14 ( H 4% Shimadzu 23 H ) , FDU-
2110 BT HEHL(H AR EYELA /A ) ), SZ-100 B4 K
i B2 A (H 78 Horiba /A 1] ) , S-3400N Y4 v 1 i 1ol
( H A Hitachi 23 7] ) , HELOS-OASIS HU 0O (15
Sympatec 23 7 ) , Sigma-3k30 %Y = 38 ¥ 4 B O ML (1 [
Sigma-Aldrich 23 & ) , DNM-9602 HI A% (b 503 (87
HARBIRAFA) , Aerolizer* W A %& B (A F) IV Novartis
Pharmaceutical A ] ) , #— 18 2 g4 o #5 (92 [E Copley
ZNTEIDE
12 FEHZSKF

Cur J5kF25 (L5 TZSW200317-1, 46 B 99.0% ) 1 [
VLEE R YRR BRI 5 Vi e B SO (g )
BE 25 B A PR 7] FL (415 20210312) R 5256 % FH i
DMEM 5 4= K5 F2 7 | 1640 58 4= 15 37 TR i 25 11 it 14 1
At B A B AR A BR BT A G4 75 340
H 2% [ Gibeo 2 7 5 if Z i (LPS) 1 H 3¢ [H Sigma-
Aldrich 2 7] ; L2 It 5§ (lactate dehydrogenase, LDH)
A HEEE PR RS IR & (15 042721220221) , Annexin V/
P A 8 TG 75 8 (L5 092120201215) \JC-1 44
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A F, 67 0 2 3R R A (415 093020201026) 230 [ - i
HRREVFARA A A I NG R ke, Harit
FNE Ry oA 4l B 2 00 2 5 PR, KR 2K o

1.3 SLIG4HAE

BEAS-2B i itult) F 1 g 1A R A TR A W
2 AEEHER
2.1 CurWIEENERHZE

K FH R RO AR 1 SR AT R I R A
Agilent C;s(150 mm X 5 mm, 4.6 pm) ; Jit s~ ZNE-5%
VKAV (5545, V/V) 5 Kl 2 Ay 28 SIS 25 5 o I i
K426 nm; FiiE N 1.0 mL/min; #3188 35 °C; gk FE =
b 20 [T S
2.2 Cur-SLNEER&AH &

FREUAE 7 5 B9 1A% 70 4t 188 Al JL-80 , 7E 75 °CHYE
FIBEFE T IAGE &K AE A KA 5 75 FRBUE )5 5 Cur
T8 JI8 R H I G A1 PEG-40 i i R 1K , 764 [7] 35 58 A ik
TMAGE &K OB, EARBMIEE A, 7
80 °C .1 020 r/min fH iR @L /14 HE T KA HUAHZE 12 3 A
KA TN SE e, ARSI RE 3 h (e 45 . B
BEHFLR L 1 1) AN 0~2 °CRY 7K G HR [ 4k
2 h, A4S 5 %) Cur-SLN R B, T4 °C A7, [Alik
il 4525 1 SLN TR, 7 HY.

2.3 Cur-SLN-FLHTEZMRA R FI&

2.3.1  FNRIEEAAL Cur-SLN B TP T
WAL B AT AR AR SE A6 Cur-SLN 1y R T PR3
RIPEATHEE o VR AR50 A Fp ORI 5 HGHRE i 1)
PRI A G . S EREMAFR Cur-SLN TR,
ARV RN CRLAE RS L H 22 B 0 et ) AR [ )
(2% 3% 5% ) (VR T ORI TR A 305 AR R T
PEHL TR R T O NI T R R R T8 . B B TR
TP 248 h, 56 45 BIAS Cur-SLN VR T-85 o AR
TR AANIE A R O B R AR, T
SIPREILR 1, L5 AT s R AR 2. IRt 3%
BHE N Cur-SLN VR TR o DAL 25 AR A5 R 43 41
T B M N BRI B |, S R S IR B R R
30 s ] SE AR

%1 Cur-SLNATFHMEIIBIRTSFRA

iz o % i
0~ (R TEA 2, T2 >90s
3~5 N A A2, LT EEAHE 60~90s
6~8 FR A M4 A ITFEEME 30~60s
9~10 S o ARG WAk E <305

2.3.2  AIEET T2 ] Cur-SLN 183 it 38 4k e
PEM B Cur-SLN VR T8, I B 7k T AR T 5 7
Sy R B RS 2 iR BRI B3R (%) R H
7 G LB ULEE Cur-SLN R TR B S . S5 R W33
AL,

China Pharmacy 2023 Vol. 34 No. 2 - 151 -



F2 AREFFHEPFAEH &H Cur-SLN K FH R

=TS ER

i TR g 128
S B HER mER O a% EpEm 7
1 2 - - - 2 2 5 9
2 3 - - - 4 3 5 12
3 5 - - - 5 3 6 18
4 - 2 - - 8 7 7 2
5 - 3 - - 8 8 8 4
6 - 5 - - 8 9 9 26
7 - - 2 - 6 7 7 20
8 - - 3 - 7 8 7 2
9 - - 5 - 8 9 8 25
10 - - - 2 6 8 6 20
11 - - - 3 9 10 9 2
12 - - - 5 9 9 9 7

x3 HRFETHHNBSEENNE SHHRENE
HE(xts,n=3)

B & Tk m EZntiz ZetHifi/mV A%
Skl 19.03£0.11 0.14+026 —2161+0.10 §9.62£0.71
iy Gl 21694095 0174087 2314023 88,5116

B 1 Cur-SLNATHBHE/EESRER

Z5R R R L T 26141 Cur-SLN VR Tk 4
PO HUR  HoRiAR (2 B AR B A B R 5 R TG
A ARG ST R IBROE Sl Y |, b %, %8
T T A AWIR Cur-SLN 1258
2.3.3  Cur-SLN-FL [l & 43 5%IHG % K i FL & Cur-
SLN T, & DA 2:1.1:1.1:2,34 200 H
VR A 51 IS, 4% 2020 4F R 24 8 (g ) 5 bl
0951 I F 5 ik, SRS B 1 (A fE i 4 ) I 2 4557
FIZJPITTRRY SRS A 3 IR, S5 R LR 4,

R4 AREIRAHXF Cur-SLN-FL FEALT IR R R
M (x+s,n=3,%)

A AT e i T FL UK AR BURK  (H 35 B 45
/N FL 28 Sl 12k s N, AT AR S A AR 1 B
TR . BiE FL A=, 259 — i %
TUBLR B W2 55, TR HDL I 8 1) 24 ) OB R 4 i A A1
M FL Y5 Cur-SLN VTH3 HL il ok 1: 2 B, 254 HAT B 1Y
TS . SR A IR E T2 4 34k Cur-SLN-FL, 3f
(7] 725 Wil £ FL 2 28 14 25 11 144 Big I 2 KR ATl (23
1 SLN-FL ), Fi )7 e b P R AT o

2.4 Cur-SLN-FL BB RRAE

2.4.1 JERZSHT Z05HHCur-SLN R+ #; . Cur-SLN-
FL FlFL #5381, A 76 00 S H e b, PRl S B IR [ 22
TaJEt b, W4 R A i N WS B, 45
RILE 2,

A. Cur-SLN % T8y B. Cur-SLN-FL S C.
B2 Cur-SLNAT#}.Cur-SLN-FL #1 FL B9 7 3R 434
55 /R, Cur-SLN-FL £ AL IE S0, FLAE b 83
W A G BARTE 5 25 TR A A A, K JE B 1
HFEW R F] T X Cur-SLN % T 3 1 2 728 8 i/
L30Tk B
2.4.2 RiEEHT  BUSEHE Cur-SLN-FL 33 200 H fifi , %
TR BE S 22 W AR (R R A2, 25 R DL IR 3. TlB

P (L (Span ) L i B 72 43 AR « Span = XX‘X

T, X Al Xao 23 ) 2 BEVARFRA 6 1) 109% F190% AL
12 Xoo 5 JLIAT B 4% o Cur-SLN-FL [ 25 5 8 )1 2¢ bi 42

(MMAD) i F 315545 8] : MMAD=D, /pLX,fcq:,De

RN L LDREAR , p FR A ORORL 2 B, AR
PRI ER 1.26 45, p BB IR (1 g/lem’) , x UKL
I BIATEAR B (R BBRL A BRIE A S8 x A 1)

FLA Cur-SLN U T i it B —Jdi i
2 2519+ 108 B62E145 29342051
B 2103079 3823049 32762261
1:2 16.12£1.28 3516061 4092002

i 2 4 7] WL, Cur-SLN-FL [ — 43 A UL AL R hy
(40.92 +0.02) % , A1 L IR B4 Fir U1 8 B AW A U1
J9 34K 1) Cur-SLN-DPI(28.73%)", HAT T w5 iy 25 1 —
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I S e A B P 225K 1) o

243 ImFAHXREE R E S KB AR Cur-SLN-FL i
R LSSl T TSRS 9 PR T A 1 L ZE SR AR i
JEEFR , BT A R A X (relative humidity , RH) A9 1H IR
THMRAR N, 72 h G BCE R B R TR . DA
YA BR  RH Ry B A B 1 1], 75 W 1 7ty 21
SR ME 4R . 2 RH KT 52.89% i}, Cur-SLN-FL [
W Vi 348 T B G T AR b A SR AR 24 R 54% o
XA B FL (1Y /B 5 A 45 i A G AHAL R A FLBE  FL
B G0 TR R AEAE S R A v, DI G2 e T T
FT R B TR TR

W /%
h

T T T T T T 1
20 30 40 50 60 70 80 90 100
RH/%

El4 AR RHT Cur-SLN-FLFIIGE H 4> 2 (25 °C)
244 Hezs KM E B 10 K225 45 Cur-SLN-FL (1 JIK
B RSP R TR (m) 5 SR 5K 38 B T Aerolizer™ W
ABEE N, LL(60+5)L/min (AN 4 K BRHK 1.5 s,
PR FL T it (mo ) 5 FH/ NG S 28 D9 1 5% B N 2590, 7
PR e B i (ms) o THE BRI A HE 2 8 HEas R
(%)= (mi—m)/(mi—ms) X 100%", X¥ 5+ E 3, 44
45 Cur-SLN-FL fyHEZS %65 (90.34 +1.21) %,

2.45 MRINGREBAI IR E R — 102 %
Ji 5 #% (next generation impactor, NGI ) {ll &£ Cur-SLN-
FL 4t 700 i, BAR 7 340 R < DL 2% ki -80
W) O BE AR IR 2 W, BE 3 5 RN L L AR 4 R
Ji2 2B 43 ) 26€ JEUAR IV 1Y) 25 W0 83 oK (15 # il < Cur-SLN-
FL;2 S4E 5 : A #17] Cur-SLN-DPI; 3 54 i : Cur Ji
BEZY ) & 15 mg, I3 A PRI W A 45 2 R 4
NGI J& #4700 5% , B WA 10 951 2 . W A ity
60 L/min, W AW N 4 s, NG R UTE 259 k3 K
Y JCK SO , #5217 TR {6 3% 45 4 I 5E Cur 75
i (M), 15 AT A 4 0K 5 (FPF) Al MMAD™, H:
M2~7?&
A/I(ﬂ&)\iﬁgf TERCHS + N LR+ T5r B A + R AL ~ T4 + LIS e As)

., FPF% = X

100%
2918, Cur-SLN-FL 76 W £ 35 2~7 2 1) FPF hy
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(475£0.7)% , W] & & T B A7 il 7] Cur-SLN-DPI £y
(25.8+0.6) % Cur JFUEH2 119 (9.8 £ 0.4) %, 1) Cur
JEUR 24 TCTE 6 Ml IR A T 0 4 5K T A 55 Cur-
SLN-DPIA R A TR B A A (b [ 2 31 ) i 2R
E ARS8 3~5 91 Fu il B S AIKF Cur-SLN-FL, 45
RILE 5,

30

W Cur-SLN-FL
25 4 W Cur-SLN-DPI
W Cur J5UEHZY
& 20
§‘§<15_
2
= 104
5_ | |
0 | lgl
5 D X 2 2 & 2 2 2 a 2
3 X & & & & 8 8 & 3
E5 ZSHHFIRHERAFPFHNEER (s,

n=3,%)

Cur-SLN-FL 22l MMAD 4 (4.33 +0.08) wm, 18
AN MMAD 7E 0.5~5 wm [ CRE T 98 il B A s me i, 1
4~5 wm Y J9URL AT R 38 3% TR T I IR R G R 1 24
P A WASHIESE ) 45 4 Cur-SLN-FL A5 S A5 2R .

2.5 Cur-SLN-FL&SMIATIEAH R

2.5.1 HLil2#4r#r R F GraphPad Prism 5.0 #{F Fll
SPSS Statistics #X AT G801, ITEFERD x+s %
TN ST T 225001 . KK HE «=0.05,

2.5.2 4MINEIE K BEAS-2BAHMIEE 5 T 5 109% a4
I35 ) DMEM #5352 i i, & F 37 °C .5%CO. [ K = 46
A IEEA R T AR AR AR

2.5.3 ZSH SLN-FLIZ4RW W& FETXHEAET
25 [ SLN-FL N A 40 M 55 72 , 75 37 °C T 4% 24 h,
AN TR] BT v JBE 1Y) 45 1 SLN-FL 2420

2.5.4 Cur-SLN-FL X} BEAS-2B i g Z Al FH &
10% Ji& 45 1ML 3% ) DMEM 3% 35 W 1] 45 BEAS-2B 2 fifd &
W . # BEAS-2B 40 Jifd LA 1.0 X 10" 4~/AL 4 Fh T 96 £L 4R
LB TRFRAE R FE (24 + Dh, TR 4 58 4 5 B2 I, 1%
BOEHFRUL, FHPBS YR 13k, e fif e NS 35 970 B 45
BEFRALAT R RE O B L CR AR PR X RE AR A L) R i
e T 175 1 o) B L (A 28 400 B 1) 1 4 L ) Rk B R
#imFL (Cur-SLN-FL 125 {4 SLN-FL AbBRAY 40 O £L) . 4b
FERE S FLEEFLAR S A 100 L A [] B G ik (16,8 .4,
2.1 mg/mL) (Y45 [ SLN-FL 2 45 ¥ A1 FH 15 37 077 ik 1)
N B i (16,8 .4 .2 . 1 mg/mL) Cur-SLN-FL ¥ ¥k 1
FrAb s R P BB S IR ORI 25 . ke by
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F%2 hm , B A BS 37 4% 400 r/min 2.0 5 min, 43 51 B
25ALIY 35 W 120 L Jin A ZI58r 1) 96 FLARAH R FL P
FLAFA 60 WL LDH KGN T AR, IR 2], 2 TG & 30
min J&7 , T 490 nm ZbME WO RS IR dEtE . 4
L (%) = (A BEAE A ALY B — A 0 R ALY
JEE )/ CRF ity B I P X6 BRFL IO B — A ) LI
) X 100%.,

ZE R R, 28 Cur-SLN-FL A # 2 h J5 , BEAS-2B 4f|
IO 18 5 5t 57 S ], 20 B ) LDH B it i % Cur-SLN-
FL JF e B2 (3 mmiss i , L A e R . 40158,
Cur-SLN-FL #J2EBEFE & (LDs) 4 5.809 mg/mL. [fi5s
1 SLN-FL {2 # % 18 (GB/T 16886.5-2017 = ¥7 # i/
W F VPSR 5 ER 53« A S A a1 ) R ) 200 L 2
KI5 20 4G, FE LDso A 3.908 mg/mL .,
2.5.5  Cur-SLN-FL %I BEAS-2B 4 Jifi 5 1] I 1~ 1% 5%
M % FH Annexin V/PI XY= #E4 7/ . ¥ BEAS-2B
20 B BT 6 FLARL , 77 4B I B )5 o 434 Sham
2f \Model 4 . Cur-SLN-FL-H £ (0.25 mg/mL) , Cur-SLN-
FL-L #1(0.125 mg/mL) fil Budesonide £ (2.5 pg/mL) , %
2 0 M 7 PRSI0 45 N SOk [12] I B AR = . BR
Sham ZH 41 , 4 40 21 A & LPS (50 g/mL) B9 55 35 ik 5%
%24 h)5i , Sham 41 Model 20N A RIRFR I 379, 44 24
2043 T AR R 300 St (R 259, AR5 5% 24 h S AR,
A 10% a4 L5 1) DMEM 55 55 5 , v R , 2 1B
b, S WRFT AR 7% 5 L 2 000 /min #5.0> 5 min )5 ,
Fi FIE W, T PBS VR 2 U8 PRS0 5 min, 37 FIEW,
K JH PBS 27400, A Annexin V 4 (03I 515 F0

A PLYBOR S, 6 Y (4 15 min, 20 4H {0 A
W, ZERR , Sham ZH (A /DA MLJH T ; 5 Sham 20
Fe 5, Model 2H 41 i 98 12 & 8 3 F+ = (P<0.05) ; 5
Model £H He#5 , Cur-SLN-FL &b BRZH (Y 41 i i TR 1 8. 3%
AL (P<<0.05) , $£75% Cur-SLN-FL &b B ] J& 4% iy LPS 5|
AT, G5 R WF 5 FIE 6,
%5 Cur-SLN-FL ¥t BEAS-2B 4t B A T- % R £k it
REEBR IR (x s, n=5)

gl MRETR Sk
Sham 4 4.0000.283 04.900£5.798
Model 4 23533+ 1.290¢ 31.500£8.485
Cur-SLN-FL-H{ 11.550+0.495° 50.750£ 1.626"
Cur-SLN-FL-L AL 15.200£2.404° 62.800£5374
Budesonide 41 16.350£5.162 65.850£2.051°

a: 5 Sham# [L#% , P<<0.05;b: 5ModelH L%, P<<0.05

2.5.6  Cur-SLN-FL %} BEAS-2B 4 Jf £ 47 14 5 i 137 1) 5%
M SR JC-1 U5 Sk I 2R B L 437 . K BEAS-2B
AR AN T 6 AL AR T, U BE Ji5 42 2.5.57 T 42 Ak
P24 h )5, W R4, FH PBS eI 2k, LA 2 000 r/min 25
5 ming FEUEH] BB JC-1 98GR TR
FLANMI 500 WL TAEWREIFIIS), T 37 °C.5%CO. /G
Yut 20 min, £ 2 000 r/min 5.0 5 min Jii , Fi-25 FIH WK,
WA 4, HI PBS PR 2 X, AL 1 500 L 7 B J A 1%
Fr % v TR AN, F A SR I, 25,
Sham 21 L6 45 , Model 21 1 4 R R Ha 437 1 351 [ (P<
0.05) , 1] Cur-SLN-FL 4t ¥ 41 11 Budesonide 41 i) £& Hi7 {4
I Ha, 437 %88 Model 2H {2 % Ft 55 (P<<0.05) , % B Cur-SLN-
FL A LA 528 1815 S 1A B i v 9 4% LPS 512 /) BEAS-
BN T, 45 WS ME T,

10° 10° 10" 4 107
10" < 10° 10' 4
< a | o), az < O R <73
2 : A, I > Z] ) ]
10° 7 10°
e 4 4 4
" a Q Q I 2
|‘-|ii-||.’:|: T '"I" T ||"'[ T ||||lT| T |||1|"| T T"Ir‘ T N"I'I T ||||ITI T |||1|||'| T Y”IV‘ T i'l"'[ T ||||lT| T ||I|||'I T Y”IV‘ T i]".[ T II||.TI T II'IIII'I T Y”IV‘ T |1"'[ T ||||I'I T
10* 10° 10 10° 107 10° 10 10° 10* 10° 10 10° 10* 10° 10 10° 10* 10* 10 10°
FITC-A FITC-A FITC-A FITC-A FITC-A
A. Sham 4 B. Model 4 C. Cur-SLN-FL-H4{ D. Cur-SLN-FL-L £ E. Budesonide £

QL IRALANN ; Q2. ML JA T2 ; Q3 TR AR Q4 - AT T4
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