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W E BB #&%K ST IR (FL) X8 £ % % (Cur) B 4K 5 i 28 & 42 (SLN) BN (Cur-SLN-FL) , 4834 2 2 i 5 4%
(LPS)# 349 BEAS-2B @n o8 T8y 4l 4E A o Fik AR BEA R (UM R H B B8 Fo R EVA 2 (2% .3% 5% ) 49 4% T1%
) Rt F, R AR TR AR Cur-SLN 3 & R oL 5 ik T4, B4 T8 5 FLR 4 /54t 200 B 5% , B 4F Cur-SLN-
FL, R A 2% W 4% 3 b4 E LS AF Cur-SLN-FL 69 22/ M R 38 47 R 4, vA BEAS-2B 48 6L 3+ %, & ] Annexin V /Pl 3 % ik Fe
JC-1 X5 &4 LPS # -F #9 BEAS-2B %8 42 Cur-SLN-FL & 32 )5 69 A T A A KA R AL T AL, E5R VA 3% i 54 A Cur-
SLN & T4- 7 A1, BT A7 A TR MU R A0 R %H[IG, A EFH Q0 IEEm R, 30sT T4%EM, % FLS Cur-SLNA T4
VJRZ W 123 i B B 350 =28 5 U AR [(40.92 £0.02)%]. 414349 Cur-SLN-FL 23675 91 5%, T3 442 4 (4.95 £ 0.57)
wm, & A3 A F A2 A (4.03+0.40) wm, V6 AT KTIR E 29 A 54% , HEF F 4 (90.34 +1.21)% , f8 2~ T oK AE #5 P 89 7T BN 2 i
FH(475+0.7)%, EM = A3 F 4424 (4.33+0.08) um, Cur-SLN-FL 5 BEAS-2B 4 it ¥ 5 58 7] & (LDx) 4 5.809 mg/mL.
Cur-SLN-FL 4: 22 )5 ¢4 BE 8 4 L 0 == % B 5 K, R B w42 B 591 5 (P<<0.05) . Z5if Cur-SLN-FL #94] & T ¥ 4 £ T 47,
Cur-SLN-FL 7T % & LPS # $ %) BEAS-2B @ it 8 =, FLiZAF A 5 f Y AR b Az %

KR AR BRI AR THEAR AT

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) wm and an aerodynamic particle size of (4.03+0.40)
pum. 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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BRI H (No.21JCYBIC01630) 5 KT 1A= (e e A 5 H (No.
TIWJ2021MS046,No. TJWJ2021QN078)
* E—EE WSRO, WL, PRI KRG H ARG,
E-mail : llittlsnows@126.com
4 BEIEE RIS B . DRSS . 25 W A . E-mail: KEYWORDS curcumin; flower-shaped lactose; solid lipid

o)

can improve LPS-induced apoptosis of BEAS-2B cells, and
this effect is related to the regulation of mitochondrial

membrane potential.
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Z 5 F (curcumin, Cur) 7] 3 i P8 55 Z R 5 S i,
RAFHURERC S I | A =T T SR A e N A5
FH A8 SRR R ST IR 2 Mg i B AL 25 Y, B9
P, Cur 7] i 105 BEAS-2B 1L {5958 , #2755 Cur %f
YR E R AN A S 0 SR AT M S RE B N 2L A T B
PERY,

s M A 265 25 P REJE R ) Cur SEXE P25 4 A= R
HERMARGERY, 1425 P a8 YRR N R 25
XTIt AR A AN B S, AT 24 0% it 0 RS 41 B A 40403
AR TR 2 0T RS R I L A T 22 9 AR R B A
KL (Cur-SLN) , # FH OB b 5 5 # AR ZLE (200 H ) #l
5 =41 AR S IR S5 il 45 Cur-SLN 8 A K
(Cur-SLN-DPI) , £ i H-HpRiAe 2 3.35 wm HFAS
0 95.17% SRSME RO AL DT Ry 28.73%" , {H i il
FIFEAEZ5 ) N BRAA T2 BSRORAR I IR B, AR SR R
PR A W & W) A6 T2 b (flower-shaped lactose,
FL)" "% J5i 4 Cur-SLN-DPI H 1) 2544 S5 145 = 2 4y
FLBEIEA TR e, ) 9 K 2 5L FL 283K Cur-SLN A fi
H3 (Cur-SLN-FL ) , 38 1 18 Ui 8 4 3 1h A RELRE 2, 2 1
TR B A B | A 25 400 A AR S NI AT G 7 LR
FARIE , LA SCRAE B A BEAS-2B X4 450
IZW NGO VR Sy it 58328 245 22 Ge vt U IE b i A 1) 42 4
PEFE FIBLE , LUAZ A TOR 1 i — 2D B & S A
W

1 #t
1.1 FEEES

AT T £ B AR A SPD-M20A B2 G 25 |
LC-20A %I = 8508 233543 ( H 4% Shimadzu 23 7] ) , FDU-
2110 BIA TR THEHL(H A EYELA A 7)), SZ-100 R4k
LA (H A Horiba 28 7] ) , S-3400N 49 4 1~ b f B
( H A Hitachi 23 & ) , HELOS-OASIS Ok REAY (15
Sympatec 2 & ) , Sigma-3k30 %Y 5 34 v v B0 ML (1 [
Sigma-Aldrich 237 ) , DNM-9602 B bR (b 5034 B8
FARABRAF] ), Aerolizer® W A ke & (A FIE Novartis
Pharmaceutical 23 7] ) , #—1% £ 2 4& o 4% (3£ [F Copley
YNGIDE 8
1.2 FEHmEIRF

Cur JFUBH2 (4IL5- TZSW200317-1, 41 F 99.0% ) W [
VOLEE PR YR BRAA B 5 Vg i B SO (i)
= 25 B PR A FL(HES 20210312) 5256028 A il
DMEM 5¢ 4 1 F2 T | 1640 5% 4= 15 37 TN g 25 14 il 2 1)
At B A B AR A BR BT A MG A 1T 2410
H 3£ B Gibeo 2 Al 5 i 2 H (LPS) Iy H 3% [H Sigma-
Aldrich 28 7] ; 3L It &l (1actate dehydrogenase, LDH)
SRR PERG IR0 £ (5 042721220221) . Annexin V/
P14 9/ TR A7) & (k45 092120201215) \JC-1 £k

TEZG; 2023455 34 55 2 1)

A 32 0 2 3K 5 & (A5 093020201026) 241 [ |- i
HRREVFARG WA F] HEE NG R aakal, it
FIFB A 3 BTtk S =2 5 R , K b aligoK

1.3 KIG4MRE

BEAS-2B 40Ul [ i 1A Y RHCA TR A A
2 FHEEHER
2.1 CurB)RENERE

SR FH R RO A B AT R, R A
Agilent C;s(150 mm X 5 mm, 4.6 pm) ; Jii hAH M ZAE-5%
VKSRV (55:45, V/V) 5 K hy 58 SN 2% 5 6: D g
KM 426 nm; i iE S 1.0 mL/min; B35~ 35 °C; gk RE i
20 pL,

2.2 Cur-SLNRERAHI&

PRI 7 B T 9 V0 4 188 i I -80, 7 75 °CHG
IR TN AGE S K AE A KA 5 5 BRI 5 = /) Cur  F
1 B 2 H I G A1 PEG-40 i B BR TR , 76 4[] 15 B i ik
TMAGE & K LW, B IEE A L. 7E
80 °C .1 020 r/min fHIRBE S HHE T KA P8 1A
AR TN SE R Ak SRR 3 h (e 45 . A
BERFLR L 11 ()N 0~2 °CHY¥ K IR HR [ 4k
2 h, RIS 5 10 Cur-SLN R B, T4 °C T A7, Ak
il 4525 1 SLN VR, % F.

2.3 Cur-SLN-FLMTZMUARH&E

2.3.1  FNRILZEAAL Cur-SLN B TR T
AL AT AR S AR Cur-SLN [ R 47
RIBEATHEE o UR T OR300 A R SR B 5 LR it 7
P4 VE LA G . AR Cur-SLN TR, i
AN RN (FLBE CRERE T 308 B VR S5t ) RIAN () FH o
(2% 3% .5%) W TR TARIPF IR AT 08805 AR R T
BN R T O NI TR R R T8 . I B2 IR
THEFZ) 48 h, 58 15 EI45 Cur-SLN T8 . DL
TR SNBSS B P B S R 2R M AR AR, I
SIPRENLZR 1, TP S R W3 2, AR 3% g
PEHE A Cur-SLN VR4 75 . DAL AS PR BT VR 0 b
B MO A AR B, o O S IR B ERR
30 s ] SE R

F1 Cur-SLNETHHIIEIRIES TR

g S % % i
0~2 RN TR~ LT >90
3~5 [EENIEZ WE, LT EEAE 60~90s
6~8 T A S A FTFEERRE 30~60s
9~10 EG R RN Wk eaE <305

2.3.2 MRk T T2 Bl Cur-SLN W 18 i BEAL P i
TR HUCur-SLN &R T, 5 B i R T HT R T )5 7
S HORARIR RLAE 22 B B 3 3 (%)™ R H
75 S HL B L EE Cur-SLN R TRy U TE &5 0 S5 R L& 3
A 1,
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&2 ARFEFHRPFAESFH Cur-SLN K F#H R

EFSER
o TR B

THE B
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
1 - - - 3 9 10 9 28
12 - - - 5 9 9 9 Y

®3 HERFEFTHHNBSHENNE SHHRAENRE
HR(x+s,n=3)

I it m LR Zewifii/mV W%
W 19.13£0.11 014026 —2161£0.10 89.62£0.71
L0 21694095 0174087 =2231023 88.51£1.26

B 1 Cur-SLNAT#HBHE/EEGRERE

ZER R R IE T 20845 19 Cur-SLN VR TR 28
FEOHUR , Hobi A2 20 B8 B B R 5 T h g
A ABHIE SR IEERIE S R b R4, %1
YR T LA Cur-SLN BY45H
2.3.3  Cur-SLN-FL (il %5 43 JKG % #x i FL & Cur-
SLNVRTHidft, i DAiE th2:1.1:1.1:2, 54 200 H
TR A 55 | 4 2020 47 R CCHR R 2 8) (YR ) 3 )
0951 35 J5 1LY, SR FH2E B 1 (a4 ) 5 480 o7
PGP S A 3 IR, 25 R L3R 4,
x4 ARIRAELHIF Cur-SLN-FL &3 iR R A 2

M (x+s,n=3,%)

FLAI Cur SN T A1 kA B —JH —H
2 25.19%108 B62EL4S 29342051
111 2103079 3823049 32762561
1:2 16.12+128 35162061 40922002

H 3 4 7] I, Cur-SLN-FL [ — 2% /3 45 DL BLUE Ny
(40.92 +0.02) % , A Hb IR 2H 1T 341 38 69 DA A FUBEE
B R AK 1) Cur-SLN-DPI (28.73%)", B4 H i i 254 —
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A I AT e T FL Uk A2 B K (B35 i 5
/Nl FL 28 Rl 12k s/ N AT e 3348 RIS B
R EULRR . Rl FL & 0D, 259 — oA %
DUBUR IR 5, 1SS 4EL 0 58 114 25 1 TR 3R R R o
Y FL 5 Cur-SLN RT3 Lu il R 1: 2 B, 2549 HAT 319
oA . SR IR T2 il £ 34tk Cur-SLN-FL, 3
[Fi] 72 Wil & FL 2 28 %) 25 11 44 Bl I 2 KR A Bl (23
1 SLN-FL) , HFJa 2L BAL M B PFA o

2.4 Cur-SLN-FL RJI24L MR RAE

241 JEEZSH 5 HIHCur-SLN ¥ 18 . Cur-SLN-
FL I FL #4538 i, VR A0 7 ST S FEUBE I, Pl F e i1 2
TaIEi b, W4 R AR i N WA B, 45
RILE 2,

A. Cur-SLN % T-#} B. Cur-SLN-FL S C. F
B2 Cur-SLNAF#}.Cur-SLN-FL #1 FL FI 3743 1F

ZE R 7R, Cur-SLN-FL L B AETE AN, FLAE T8
WA AR AE 5 250 7R TR & DB, 4 L ot T
HFm, #2) TXF Cur-SLN % T 85 2 1 & 25 59 & Wi f
H LB TR
2.4.2 KIESHT BGE & Cur-SLN-FL i1 200 H i, % H
TSI 7 T AGORS AR AR 25 SR LI 3. [R] 3T

B =R/ s X _X
5 BE(E (Span) AT AR 3 A IR ZS : Span = %X 0
50

FH, X Al Xao 73 )2 BEVATSM 1) 109% F190% B KL
%, Xoo 42 LT B 4% o Cur-SLN-FL ) 25 5. 8 )1 2¢ i 42

(MMAD) th Fxi544 %] : MMAD=D, /p’#x,fw,a

PR AR OLILATRIAR , p R A RO E , HR
NPRIFE LR 12645, p 2 B (1 g/om’) , x S 0RE
fBh AR R (B BRI BRI , AR SCBex 9 D

100 P per L 0.80
90 o N \ 10.70
80 LI RBURFM .

£ 70 -5 {0.60

& F P 0.50 4=

i 60 T\ 1050 =

& 50f o A\ loaos

“E o o e A0

= Yof - s {030 ¥

Bg 30 ®%e.

20l TS 2 1020
L “ \ {o0.10
I RN RN eid o
05 1 2 5710 20 50 70 100 200 500 700
B4R/ um

B3 Cur-SLN-FLHREZESHE

4528 , Cur-SLN-FL i~ ¥Ri42 2 (4.95 +0.57) pm,
D. }y (7.66+0.76) wm, Span &y 2.39 £0.41, MMAD }
(4.03+0.40) pm(MMAD 7E 1~5 wm B9 30 BB N B, 38
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i ER IR ATRORE 2SR o

2.4.3 ImFAIXEEE R E S KB PRI Cur-SLN-FL i
i RIS BT R ORS B PR o ) B I B S AR B I
JEHER, BT AR ARG (relative humidity , RH) A9 1E
TEIRAT N, 72 h G BU RSB FR i TR A DU
Y AR AR RH Ay R AL R AR ], A5 05 0 - A i 40
RN 4R . Y RH K T 52.89% I, Cur-SLN-FL (1
W2 T 34 A B b EOAS A I A R B 24 54%
X A[ g5 FL Y o/B 52 6 45 M A O M A FLBE , FL
o T K, AERE S A A A7 b, 02 & iR e
BT RE B TR TR N

10 ) 4

WA/ %
n

2|0 30 4IO 5I0 leio/ty 7I0 8IO 9I0 I(I)O
El4 A[ERHT Cur-SLN-FL BB H 4% (25 °C)

2.44  HEZSREME B0 K2 A Cur-SLN-FL [ i
PR EARE HT R (my) 5 SR 5 IS4 B T Aerolizer™
AZEE N, LL(60 +5)L/min A il 4 K BHK 15 s,
Pk LA (ma ) 5 FH /NI e 4 9 1R 3R BR N 25490, 75
PR e e 7 i (ms) o TR I 3 i HE 25 38 R 2 o
(%)= (mi—m:)/(mi—m;) X100%", WRIGETEE 3K, 45
45 Cur-SLN-FL i HEZS %5 (90.34 +1.21) %,

245 RINERGBOITIBCR I E R —1R 2%
i o #% (next generation impactor, NGI) ill] & Cur-SLN-
FL i 4ips 70 &, BAR 340 F < DL 2% ik i -80
W) CBE AR IR Z W, e 3 5 FR N L L 4T 4 R
JU2 2 3 ) 26 JELAR I 1Y) 24 0 83 oK (15 FF i« Cur-SLN-
FL;2 585 A 1 3) Cur-SLN-DPI ; 3 5K 5y : Cur J&
B2 45 156 mg, B AN B ICHE W A R 2548 B i 42
NGI 5 #E A7 I 5 , BRI A 10 PR 48 . W AT N
60 L/min, W AR N 4 s, NGI £ ITR I 25 85 K
PG L BEWCEE #5421 7 TR (A3 25 4410 5E Cur &
(M), TF5 AT A 41 URL & (FPF) f1 MMAD!,

M

2~ 7%
., FPF% = i X
WO AR + AT+ U0 B3 + ORAE ~ T80+ LI

100% .
22715, Cur-SLN-FL 7E 4R £ 2~T7 1 (1Y FPF Ny

TEZG; 2023455 34 55 2 1)

(475+0.7)% , W & & F B 47 il 7] Cur-SLN-DPI 19
(25.8+0.6) % Cur JFURHZ5119(9.8 +0.4) %, 3 (1) Cur
JiRsF 245 TG 1 i 2 i M A 390 25K 1 S5 i 551 Cur-
SLN-DPI A R TR 3 B A A [ 2 3 ) g 2R ™
H A AR 45 3~5 G LI BA 2 AR Cur-SLN-FL., 4%
RILKE5,

30 o

W Cur-SLN-FL

M Cur-SLN-DPI

W Cur JiURH2h
S
Elé
=2
&

1ANE

2 & & & & & & R

& & & & & & & g2

2o X o2 X X & K

ts,

E5 ZSHAEXRHNEERFPFRNELER (x
n=3,%)

Cur-SLN-FL 523l MMAD 47 (4.33 +0.08) pm , i &
A MMAD 7E 0.5~5 pm A RCHE o] 85 Bl B4 2508, 1
4~5 wm [ FIURL AT FH R 3 35 TR T IR IR AR SR 1 24
PO, ] WASHIFST il 4 1 Cur-SLN-FL 2454 HH X B3R
2.5 Cur-SLN-FL{&ESMIATERA#H R
2.5.1 Git2# K FH GraphPad Prism 5.0 3k 4 1
SPSS Statistics & fF #4104 THETERIAx 53
TN A SRR AT T 225001 . KK E =0.05,

2.5.2 UGS ¥ BEAS-2B IS 3 T & 10% a4
1135 i) DMEM 5 523, B T 37 °C . 5%CO. [ 5 744
W IREA K T AR AR AR

2.5.3  ZISLN-FLIZ4R & FEREAMFT 5
25 1 SLN-FL A M35 329 , 75 37 °C N4 24 h,
JSAN [ et v B 11925 1 SLN-FL R

2.5.4 Cur-SLN-FL X BEAS-2B M Ml A5 EASI  FH &
10% Jify 4 1fiL ¥ ) DMEM 15 332 W il % BEAS-2B 4l Jifl &
W . ¥ BEAS-2B 4 fift A 1.0 X 10" 4/FL 32 R T 96 FL AR
LB T REFRAE N RESE (24 = Dh, TR A0 58 4GB I, %
UG FRI, HTPBS VRS 1R, e B T NS B3 95U, H 45
B FRALAr A RE A BEFL (R AR PR XS BE AN ML) R
5 T TG o FR L (A 228 A 39 Ay B 200 L ) R Ak 3R
#iFL (Cur-SLN-FL #1145 4 SLN-FL 4b ¥ i 4R it FL ) . Ab
FRRE S FLAEFL AR S IA 100 L A [7) J3t 94 J (16,8 .4
2.1 mg/mL) (Y25 4 SLN-FL 12 42 78 A1 FH 55 37 WO ik 1
N[ R e i (16,8 .42, 1 mg/mL) Cur-SLN-FL ¥4
FrAbER , i A B S R R UG 25 5 . kSRl
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F2 2 W, B R % FR M % 400 r/min &0 5 min, 5351 BL
ALY LI 120 WL A EET Y 96 FLAAH R FL N , B
FLHIN 60 wL LDH Al TARWE , 1R 2], 2 DG E 30
min 55, F 490 nm AL E WG RE I TR A EEYE . A
ML (%) = (A BEAE S AL B — B o0 BRFL IO
JEE )/ CRE it e R X BEFL IR B — B o6 BRFLIBOY
) X 100%.,

4ER R, 4 Cur-SLN-FL AL B 2 h J5 , BEAS-2B 4
Ly 34 58 A7 S0 1, 40 3 %) LDH R i il %5 Cur-SLN-
FL [ W B (B , H A BEOCR . 401,
Cur-SLN-FL 12 BE G (LD ) 4 5.809 mg/mL, [fi5s
1 SLN-FL 2 $2 Wi #% 8 (GB/T 16886.5-2017 B 57 £ b 2
PPN 2 53853 - PRSI R 7 1 10 ) W 1) 20 R i
Ry kA TR, H LDso 4 3.908 mg/mL.
2.5.5 Cur-SLN-FL X BEAS-2B 4fi ity 5. 1 4 - i) 5%
M % FH Annexin V/PI XU #E47 40 . ¥ BEAS-2B
Y1 B R Rl T 6 FLAR , 19 40 R 0 B 5 45 H: 43 4 Sham
2[1 \Model 4 . Cur-SLN-FL-H 41 (0.25 mg/mL) , Cur-SLN-
FL-L 21 (0.125 mg/mL) il Budesonide Z1 (2.5 wg/mL) , 2
2 0 AR P S IR A R Sk [12] R E A AR L B
Sham £ 4, 4 4 ¥ A £ LPS (50 pg/mL) B35 5% W 1
7% 24 h)& , Sham 2l \Model 41 il A R R RS IR, 4524
ZH 43 S AR R 390 e 9 25, AR 15 3% 24 h s T AR
AT 10% A4 35 1Y DMEM 85 352 35 | bR et , 28 1k 98
A, B2 S AT 20 LB 7% 5 LA 2 000 r/min 2520 5 min J7
FE LW, I PBS PRI 2 5 PR 5.0 5 min, 5% FIHR,
K H PBS 277400, in A Annexin V 4L &R 4] 5 BN

A PLYRIR S, 6 Y @ 15 min, 240 HE 40K
T, g5 5 R Sham ACH A EAME I T ; 5 Sham 41
Eb %5, Model 41 40 i 98 7 2% & % It & (P<<0.05) 5 5
Model 4 He#5¢ , Cur-SLN-FL 4b B 20 () 41 i 7 73R 44 (g 3%
A (P<<0.05) , &7~ Cur-SLN-FL &b 3 ] J 4% rh LPS 51
ERAE T, Z5RWE S FE 6,
%5 Cur-SLN-FL ¥t BEAS-2B At R A T-F R 4 i
RRER AR (x + 5, n=5)

Eikl ATR% Ghfk
Sham 4 4.00010.283 64.90015.798
Model 41 23.533+1.90° 31.500 £ 8.485
Cur-SLN-FL-HAL 11.550+0.495° 50.750£ 1.626"
Cur-SLN-FL-L 4 15,2004 2.404° 62.800£5374
Budesonide 41 16.350£5.162 65.850£2.051°

a: 5 Sham#H [ #% , P<<0.05;b: 5Model4H 145, P<0.05

2.5.6  Cur-SLN-FL %I BEAS-2B 4 i £ 47 14 155 vl 37 1) 5%
M SR IC-1 3R] &G I 2R B 437 . K BEAS-2B
Y B R T 6 FLAR P, W BE J5 442,557 T 4321 Ak
T 24 h )5, W40, FH PBS e 2k, LA 2 000 r/min 5
05 ming FEUE AL H IC-1 D CAREH I T AR , 45
FLANARLFH 500 wL TAEREIFIIA], F 37 °C . 5%CO.#H:
Zut, 20 mine 222 000 t/min B0 5 min )i , H2 FIH K,
WAL A, H PBS Wik 2 ¥k, 4 FL ] 500 L # B 5 Y 1%
TR i TR AN S A A AR T, SR,
Sham 2t 458, Model 41 Y 2 A 44 J5 L 437t 25 F [ (P<
0.05) , 1fif Cur-SLN-FL 4t ¥ 2H{ 1 Budesonide £H At £k k7 14
JIE H, 437 %88 Model 21 % 3 Tt 125 (P<<0.05) , % W] Cur-SLN-
FL A DA 25 1815 8 14 B55 i v 9 4% LPS 512 i) BEAS-
2BANMIIAT . AR WK S FIE 7,

10° 10° 10° 4 10° 4
10" 10° 10" o
< Ql Q2 < g e Q2 < < 3 Q2
& R 0 & & 3
10° : 10° -
o @ Qs " o Q4 Q:
s :
IIi]‘IlV:I T IIIII‘ T l||m[ T IIIIIFI T |||'l|"| T ”ll" T i“'ll T ||||l"| T |||1|||'| T Hll" T H"‘[ T ||||I"| T ||1|||'| T Hllr‘ T illTll[ T |||llr| T II]III'I T HIIV‘ T I]IW[ T IIIillI T
100 100 100 10° 100100 100 10° 100 10° 100 10° 100 100 100 10° 100 100 100 10°
FITC-A FITC-A FITC-A FITC-A FITC-A
A. Sham 4 B. Model 4 C. Cur-SLN-FL-H#4 D. Cur-SLN-FL-L 4 E. Budesonide 41

Q1 :INFEANN ; Q2 : MEIH IR T- 4N ; Q3 : WG AN ; Q4 FIHIA T4 i

B 6 Cur-SLN-FL 3 BEAS-2B 40 A 2 81 A T F 22 W Y7k = 4 A =

a1 a2 a1 02 S o1 oz Jer az
10 J0.089% 280% 103_53[,% 3‘5“’ 10402005 5.20% 10”0 120% 124% 10’jnnsm 4.04%
IO‘i 10] 10'd 10‘:
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