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HHES NF-B {5 S0 Si8_E RERIAHETF MUCSAC 1 CFTR ik 800
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(=] HMY HETHEET «B(nuclear factor kappa B,NF-«kB) {§ 55 A HFHE S8 F R EE
H 5AC ( mucin 5AC, MUCS5AC) F1 3% M 2 4k 1k 25 15 1% S 98 5 I 7 (cystic fibrosis transmembrane
conductance regulator, CFTR) [}k DL BRI CGE R O ALH . Ik SR MTT 3EA6 DU AS ] ¥k 2
TR H292 240 (N9 4 ) 355 14 %) S e S 0 1D 3 J 60 50 0 1 5 R B 5 % A0 i 0 Dy 5 R
HEZH BEAUZH NF-B 1) 57 41 (PDTC 41, 100 pumol/L) Fl % %5 1 241 (200 wg/mL) . KM IL-18 5%
H292 4t Jfa e 37 (A S 15 53006 S 240 RS TR, T3 LAAH N R B (R 2540 T30 24 b Ji, SR FH ELISA J5 A
KA MUCSAC (IL-8 \TNF-o {5 1, K 0 45 ZH 4t o MUCSAC A1 CFTR 25 119 & o5 >R T 5
52 6 f PCR KN4 4040 g b MUCSAC 1 CFTR mRNA 4363k ; 5% ] Western blot #6304 2H 41 fitg v
p65 Fl kB ik, G5 MTT K E5 R B, Y e A1 E Jy 200 pg/mL i), 4i 75 PE7E 80% L I,
VRN G SESE g W 2 AU BE . 525 O BRZH LU, AU AH A M 15 5 13 M At 5 o MUCSAC 43 /K
J IL-8 ,TNF-ot ,p65 . MUC5AC mRNA FEi530H i J} 5 (P<0.05) ,IkB 4315 .CFTR & & & .CFTR
mRNA B35 0 K (P<0.05) ; SHAIZ H %, PDTC 40 0 I 55 3% _E i H MUCSAC 43 b7k S, 11-8 .
TNF-,p65 2& 47657k % MUCSAC mRNA %3k i 4K (P<0. 05) , 41 il i 7 MUCSAC /K7 .CFTR &
i IkB H 1k CFTR mRNA {9335 8.2 TH (P<0.05) s SECRIZE LA, s 5 1P 4 i o B v
MUCS5AC 437K IL-8 Fil TNF-o 43 WA 7/KE . p65 25 A EAK (P<0.01) ,CFTR 9 &&= IkB HE 3%
ik \CFTR mRNA A 38 (P<0. 01) , 7 MUCSAC mRNA Kik 22 RG24 L. 858 B
TP NF-«B 352, 3> MUCSAC 14306, 35/ CFTR (3K , 2 E 40
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[ Abstract | Objective To investigate the mechanism of baicalin in improving pathological airway
mucus by regulating the expression of airway epithelial mucus regulators mucin SAC ( MUC5AC) and cystic

fibrosis transmembrane conductance regulator (CFTR) through nuclear factor kB ( NF-kB) signaling pathway.
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Methods MTT assay was used to detect the effects of different concentrations of baicalin on the viability of
human lung cancer H292 cells in order to determine the proper dose of baicalin for subsequent experiments.
After H292 cells were induced by IL-1B to establish in vitro inflammatory cell model of mucus hypersecretion,
the cells were divided into blank control group, model group, NF-kB inhibitor group ( PDTC group,
100 wmol/L) and baicalin group (200 wg/mL). After 24 h of drug intervention, the contents of MUCSAC,
IL-8, and TNF-a in the culture supernatant and the levels of MUCSAC and CFTR in the cytoplasm of each
group were detected by ELISA. Real-time fluorescent quantitative PCR was adopted to detect the mRNA
expression of MUC5AC and CFTR. Western blotting was performed to test the expression of p65 and IkB
(inhibitor of NF-kB). Results The results of MTT assay showed that 200 wg/mL was a safe concentration of
baicalin for subsequent experiments, with cell viability larger than 80%. As compared with the blank control
group, the protein expression of MUC5AC, IL-8, TNF-a, p65 and the mRNA level of MUC5SAC in culture
supernatant and cytoplasm were all significantly increased in the model group ( P<0.05) , while the expression
of IkB and CFTR proteins as well as the CFTR mRNA level were remarkably decreased ( P<0.05). When
compared with the model group, the PDTC group presented lower level of MUCSAC secretion, declined
protein levels of 1L.-8, TNF-o and p65, as well as MUCSAC mRNA in the culture supernatant ( P<0.05),
while higher protein expression of MUC5AC, CFTR and IkB in the cytoplasm, along with elevated mRNA
level of CFTR (P<0.05). In terms of the baicalin group, the secretion levels of MUC5AC, IL-8 and TNF-«
were greatly diminished in culture supernatant ( P<0.01) as compared with the model group, whereas the
expression of IkB as well as the protein and mRNA levels of CFTR notably improved ( P<0.01), and there
Conclusion  Baicalin reduces MUCS5AC

secretion and increases CFTR expression by inhibiting the activity of NF-kB, and thus attenuates airway

was no significant difference in MUCS5AC mRNA expression.
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WA R TR 59, J& h 25 3 5 TR AR
PEN) FEE Ly 2 — , HAEYUR R BUEAL R
YU PIRPUE S AR R 2 R iR 2y
JrF g R AL AT AL Ak L
28 A 7 Y E BN o

FHIRE W E 4> MUCSAC J&& COPD | 1B Wi 46 fii
RPN S Y P B R B B R E Y
EEFIE YW T BRI OB B CFTR
BN FAGE LR AN R b 25 I RE B G & 5 B
FBR R 5, AR A 286 9 110 975 ok 2R M 86 s B R
MUCSAC FI CFTR 6 3k 57 4 43 7™ 5 52 0 3 W00 3 5%
PR AT, OB B R, A N 2
COPD MG EE B8 B FE I AL N 1. NF-xB & 230
W AIE R SR N T, 5 R MR T A 225
SUF AL B MR W R e SR AR S L PSR
i R, NF-«B 7] 1 3% 5[] 54 4% MUCSAC I CFTR
23k, At gl CFTR 845", andm il NF-«B {5 5
B, 7] i MUCSAC F35 R .

WFFEERH , B2 X TS o A il 2% o A48 4
[H 2 1 fifli %< 9% ( chronic obstructive pulmoriary disease,
COPD) ¥4 B E NG ROR , REA BBGE IR Z M5 5
A R AN SRR s i AT LLE S ) NF-«B
542 23 5 35 Ak 2 B 3 EF ( mitogen-activated protein
kinase, MAPK) il % 0 35075 , DA 400 1) 58 S 40 At F 4¢
REAT B4R o B H R UE T BB b B BIL
EAELHTH , J2 75 5 % MUCSAC Hl CFTR fy £ 3KAH
KIEATFRA Y], BT, A58 N NF-kB {557
2 MUCSAC 1 CFTR 3 K Rl 2R [ 3R 35 1Y) ff B2 X 3 %F
H S IE bR B R A FL A BT R, R
KA R SE b R RRE AL, Ry 5T B LB 51
h TR 2 507 e Rz R SR .

1 #MRERE

L1
1.1.1 &%  MUCSAC ELISA &% & F it =
vakE B4 0y A PR A A (5245 SEAT56Hu ) ; CFTR
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ELISA {871 & T I = s R B A7 BR A W (1%
2. SEC425Hu) ; I1-8 ELISA &7 £ . TNF-o ELISA izt
Fl & IL-18 ELISA 377 & \BCA & 1@ ar il & 3
TRV L EAY TRARSA (5505 8.
EK0413 .EK0525 .EK0525 . AR1110) ; PDTC ( NF-kB #j
HF0) W F B2 5 KA R A BRA A (185
1808) ; HifAk p65 itk IxB T3 [H Abcam /3 &) (175
5394 :ab32536 ,ab32518 ) ; #{ X1 I T AR 2 AR A
YR BR AT

1.1.2 sz NAGE b7 40 H292 1
E R 22 B b1 2E iy B 2% BE 4 M 72, % %5 : TCHul22,
RPMI1640 B2 3 B (R Tt KR F R A
FRZ ] BR 2R 38 W b il S0 A Rk A BR A A

1.2 Fik
L2.1 4ifiige lordl K NRGEE B B 4 i

H292 BEFRAE T 10% i 4 13 i 35 R 56 vh, B TR
H95% , i FE Ry 37 C 5% CO, ¥ FAa 1597, e &
ELISA \Western blot £ PCR 556 43 2H Ay 25 [ X R4 |
FERIZ] PDTC 4 A4 .
1.2.2 259 L 2 45 25 5 IL-1Q % 1 Tic
il & PDTC (NF-xB #1550 ) 175 W 0 e il 7 vk Ak e 2
MRRTISCER ™ o WA A I ] PRI 10 mg A
AT 4 mL EP 45, il A 2 mL RPMI1640 £ 3
B RIS ARBNZIRIE N 5 mg/mL (B H R,
1L UE BR B G S 3 A T - 80 °C UK A, B B LA
RPMI1640 #i Bt 5 TAEW B2, IF A 10% 1) Jig 4
I -
1.2.3  IL-1B 55 H292 21 it g 37 6 T 5 40 T 9 ik 240
JAsE A R SCRik [ 13 ] 5 14y s 2 57 2 s 40
AR AT AN AR 2 A A 3 7 A 0 B A K AR
FI AL B A A & 5% B4R I RPMI1640 ks
7% 24 h J5, DL PBS w4l K m, in A 5 ng/mL iy
IL-1B AW (RPMI1640 ) kb3 24 b |
1.2.4  MTT A0 2 %54 X H292 240 Jf A 1< 1) 5% i)
BB K30 H292 41 ik 322 F T 96 FLAR (10°/
fL) , SEBR IR A5 O IR A A MR BE 4 (50,100,
200,400 pg/mL) , FHBE 5 K fLo 15 40 G RE
J& , BEALIAKE R 253 200 L, 25 6 BRA i A [R] 44
I sE 2RI EL, T CO, i FRfihakZiki 5 24 b J5,
SR MTT 25 TR 570 nm BT A6 0 FL G2 B2
D(570) , 3145 i 4u Mo il %
1.2.5  ELISA R # A5 1F% H292 4 it MUCSAC |

IL-8 TNF-a 25 5 CFTR A2 A% IR A
AR A B T ) b SR S R IR AL AR AL A
PDTC 4 ¥ &4l Al ® 5 AL, B A4
FfL R 15 7% 13, ELISA 746 0 20 Jif 9 R 8% 3% 13 3
[ MUCSAC 1y i, 7148 MUCSAC Jid k73 b it o g
155 4 LT 43D ) S A s MRUER AS LR AR
ELISA SR 5 5% i v IL-8 \TNF-o0 935 12, W45
AN, ELISA (ARG 2H 4 b CFTR SR H B9 & &
TEYN A TR 45 i B ELISA iR & Ui A T4k
1.2.6 PCR H:A #2355+ H292 4 i 5 MUCSAC
Fl CFTR mRNA 2235 (9541 0 M5 SR A N o)
A 1. 2.5, WS AU, TIRB G TIES
P LA TRIzol reagent 271 43 I H2 U5 2H 40 ML & RNA -
PLisi 4548 eDNA 335 S0 65 i cDNA | FiifE 4T PCR
P, PCR P35 HAK S ¥ )% %) 4 F: CFTR 5'-GA-
GAAAAAGGGTTGAGCGG-3' (| %), 5'-TCTTTCC-
GAAGCTCGGTTGG-3' ( R i), 186 bp; MUCSAC 5'-
AGTGTCCCCCATGCACTGA3' (I i), 5'-ACACC-
CTCCACAAGAAAGCG-3'(FUi#) ,165 bp.
1.2.7  Western blot % £ Il #5 %- 15 %} H292 4 fifg
p65 1kB 5 [ 3 1K 1) 5% 20 3 A 43 2 R Ak B
Jrdia) 12,5, 38 AU F B S R B 4140
JLEVER 1, 37 DA BCA 28 1 v B AR 731 50 5 I 4% 4
B HWE, BT 10% SDS-PAGE BEE 15185, 98
Jo e 7% B B — 9 L (PVDF) I B BRELL 5% 14 i i
AW A 2 h 5, E —Hi(p65,1:1 000;1kB,
1:1000) F 4 Cabwg, BUB BELL TBST YelilE , & —
Pr(B-actin, 1:2 000) , fifi k2% & 51 (ECL) 35 3R 15 2K
H2&al, IR F GISID4. 2 MG 43 A B F i i 4 1 2%
G RE RS Bactin NS5 Y U, TH
FHitar.
1.3 %it o

K FH SPSS 21. 0 GEi A A TREAS 1 T 25 55 M A
I ANE SR, LA xes XS5 R THEA 255 IE S5
A AL ) J5 2 55V 1 5508 BORBER F SR 2 05 25 40 ¥
ZH IR HL AR FH LSD K 56, WS B RS RF A IE A 0 A
87 22 A5 MR A Dunnett T3 J5 ik TR 56 DA P<
0.05 HZEFAGIFE L,

2 HR

2.1 HRFF IR AT H292 40 i 7 PE 6 %o
MTT #5045 R 8w« 525 F 0 A i, 41T
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200 pg/mL 2 400 pg/mL 4R D(570) {H %
R HEAREZER(P<0.05) , L3k 1, S5 40R, %
TSN 200 weg/mL, Tl 24 h i}, 4 g ] PR +F 80%
A A, LA 39T 52 56 45 R S 7 B H X H292 4
JHRLIE PR A — 2 R R BE AR , PRI MK 200 g/ mL 1Y) B
KHAE R G2k ELISA \Western blot #1 PCR 32565 {4 -7l
W

R1 MTT HEENARREES X H292 4EHEMN R

(x+s,n=5)
45 D(570)fH AR (%)
23 M IR 0.962+0. 016
50 wg/mL 41 1. 026+0. 049 -6.6
100 pg/mL 2 0.954+0. 027 0.9
200 pg/mL £ 0.7760. 012" 19.3
400 wg/mL 41 0.372+0. 015" 61.3

a:P<0.05, 5% & 2t 40 rb iz

2.2 %3 H292 2 fe F MUCSAC, IL-8  TNF-a,
&% CFTR Z p65 IkB ik 893

2.2.1 XN H292 40533055 8 11 MUCSAC 1
S ELISA R ZE 2R o - 528 FO IR P, 4

RUZH A L% 75 B35 S 40 i it b MUCSAC 73 W 7K F- 34
W FH = (P<0.05) s SACALZ L4, PDTC 2 15 5% 1
THH MUCSAC ZK-FEAIG, 4 AT - MUCSAC /K- i 3%
TR (P<0.05) ; HRER A Lo #5, A 4L 55 B h
MUCS5AC 7K F-FAE (P<0.05) , LK 1,

a
a
— a
I I

PDTC 41 54

100077 gppa i mucsac
[ ki MUCSAC

! a
%y 600
2 400
ey
R 2004
o Il = |
1 1

ZRIAL Bl

H MUCSAC (1)
mL!

4
E,Z‘/p

H292 #iijifu 4%

a:P<0.05, 5 4271 20 yb4g

E 1 ELISA #&i0l] H292 #Bf1&-2H MUCSAC By Rk kT

2.2.2 BAHXS H292 40 i or i A AE N T TL-8 A
TNF-o (5200 ELISA R 4558 R 525 B3 i
ZHHLEL M RUZ TL-8 J TNF-ou 434 7K V- 2 35 T (P<
0.05) ; SR 4, PDTC 4] 1L-8  TNF-o 43 i 7K

BFFER(P<0.05) , B4 4 IL-8 Hl TNF-o 73 WA 7K
FH R FE L (P<0.05) , BLIET 2.

W
=
(=]
S

T8

4000 —
3000
2000 -

a
1000
a a

1 1 1 1
SR R PDTC 41  #&14l

H292 41 fitd 77 508 K (1953 W /pg  mL!
=
l
o

a:P<0.05, 547 28 ph Az

E 2 ELISA j&#& M EEH 3T H292 S iEE F IL-8.
TNF-« 43k B 55

2.2.3  EEEFXF H292 4iffeH CFTR & (& &2

ELISA #5045 3 7R « 5 25 [ 0 BT b, 5 Y
41 . PDTC 41 AT A 4liffd rf CFTR 2 & o 0 3 b
fIK(P<0.05) ; SR L ds, PDTC 20 il 2 41 40
farp CFTR & & & (P<0.05) ; 5 PDTC 44
Pbdg, S i dl g ffa b CFTR SR o i 5 22 %
(P>0.05), L& 3,

a
a a

ZSEANIRL] MR PDTC 4] #5944

300 =

200 =

100 =

CFTR M EIA O /pg - mL™

=)
(=)

a:P<0.05, 547 28 ph Az

B 3 ELISA # &2 H292 Afs CFTR F 5
SENEN

2.2.4 BT H292 4 p65  IkB 1R A
S Western blot #5253 @7 525 FUXT REAH [L
B RV A p65 2K 3R 3 I (P<0.05)
1M 1B 2 35 0 35 B AR (P<0. 05) 5 SRR LA,
PDTC 20155 % 17 241 p65 R IA ) B FHFEAR(P<
0.05), H. IkB & A B & 1N (P<0.05) , WL 4,
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7%
i

XL B4 PDTC A A4
p65(70x10°)— -
B-actin(48x10°)— i — A S
[KB(30x10°)— M- S — |

. 2.5 = Id I 65
; [ 1«B
2 2.0+
| T
B 1.5 -
=
- a
<
§ 1.0 - . a
=z
=054
°
0= T T T
ZEEXTHRAL  BAILL PDTC 41  #&{F4l B

a:P<0.05, 5 B A 20 b 4%

E 4 Western blot #ill % Z# 3t H292 (A & B RIZM =M

2.3 %3t H292 4m i MUCSAC #= CFTR mRNA
PR LA

SR G B PCR R 25 R B R . 525 X RE E
& R 20 MUCSA mRNA #3500 8 7F &5 (P<0.05) ,
CFTRmRNA 3535 12 3 FE AR (P<0. 05) ; SHRIZ [
%, PDTC 4] MUC5AC mRNA 32k B % &K ( P<0.05)
CFTR mRNA [1J3Ri5 B E TR (P<0.05) ; 5HE A4 L
BLE S A 40 CFTR mRNA 23K 8 3 T/ (P<
0.05), iif MUCSAC mRNA £k LB E2£ 5 (P>
0.05), WL 5.

2.5 9 g MUCSAC mRNA

X 50 [J CFTR mRNA .
oo, A
M a

b T
£ 154

g
£+
2 1.0+ A a

1

S 054

o

0= T T

I
ZSERXIRG]L R

PDTC 44

B
3
o
Ei_'\

a:P<0.05, 5 B A 20 b 4%

B5 SRiSeERESE PCR Ml EEEa H292 418 MUCSAC
mRNA CFTR mRNA F3A K800

3 it
WO URPEESE  H G2 VA IR R Ge e , B

T PRIR Y5 K IRFE IR, B34 ) 108 E TR R,
CARBIE) WE: “H 5 B2 K IR AR, & W
WK o BT (baicalin) S B4R TR AR LA B Y £ %2
WOy Z— B TG KB R, A
X R s AR A 48 iR R COPD M9 — 5
FITRYT SRS, AT 3 TR S8 R AE 55 40 1 4 i A
T o 8 A 3 T PR B VR R LR EAT T 0 4R
R, AR, BEHREE S AL 7 SW480 4
JH T A ) L A, H S A R MR R AR
RV X IR E HOSTE R 2 sk ] B S A0
RUFNZJP0e 5 % VIAH G . ARG B Jeifie 1 nl H 52
BGIEEST I A G W B TR 4 SR e B, X B 5 (0
Vi1 200 pe/ml B, H292 41 975 77 25 T 80% , A it
PORIZIR T 5 S0 M S e B 16 A 22 AR

SAERH R o3 W8 SO R W M 2 G5
0 L5 22 Tl P I T 5 ) T L LA AIE , LIRS
WA I R I, I H A A 32 PR RN It T e Y
TR IR L B0 R 5 0% A s T8 o
BEHIE A TE 2887 i POIE” g o H R B bl
TR AR , AR K, IR EL L, IR YT N SE B Ak
R, T2 B AT LA O I AL RS 1 S LI )
TOREZ K AR REN KGRI 22 , JC-HE T RICR

Il PR 5 kB, IL-18 2 i s AN 4EREHL IR S GE -
Bz G S e B A N 1 2 — Y IL-18 5 H292
2 I 375 AT S AN MUC2 JE R 2k FIBE 8 1 4>
WG, IR S FE AW R S . W
e, MR SCHR AR B T BT 58 SL i p i A
FIEHVRE N 5 ng/mL 1 TL-18 55 H292 411 24 h
J5i , H292 4L AT 436 13 H i MUCSAC 5 5, g,
T T R 4 U 4 AN A A, O X TL-1B8 i
J 1 H292 40 53 WA 9 i A J5T D) filg B ¥ 45 0 L 1) i
WVE AT T IREE, AT ST 45 5 o , A2 H292 41 il
53U TL-8 1 TNF-ou (1) 1 35 58 25 39 i, #5517 F1 PDTC
AT A H292 41 i TL-8 il TNF-a fY 23K, FA
G R E O L8 TNF-o IL-18 %5 41 fifg X il
REAT BT FRIR , H 51 HAA BEAR DL L 508 B+ 43
WhIK T B S SN 25 A O . MUCSAC
CFTR (55 15 55 71 ) Al i fsh 2 58 1 286 8 LA P 3
T R 5 TR 3 0 S PR 36, 32 NF-wB {5 59 3, 17 HL
1= MUCSAC B3 T X (-3594) F1 CTFR B 3 T X
(-1103) 4 NF-B 454, 2R & 4 i (7
HIERTA 2 BERR A 28 S A IR 7 | B 7
PIREBE NF-kB fE3E MUCSAC A% s R4 A, B hn gk
WM o 3 Y MUCSAC 3154 B F16 5, &
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IS BRIT B AL 2 B 09 VE T E o 3Rk, JU 2 AE
CFTR TRl b B 2 5 BOUIE I B 20t B B A
N p TS | NS [ N O R B S |
R TL- 18 i3k H292 4Hfif 24 h J5 , 4l CFTR & 15
i BRI, O 40 5T A R A 40 A A3 W
MUCSAC & & 8.2 Tk, 5 pe[E B, 40 i NF-«B (1)
P56 WALk B EIH, i 1B (NF-«B ] 97) i3
TR PRI, T U A 5T L 3 A 23 SRt TR 26 A
ST — S

25 BT AR AT A ST HE A 5E 45 5 T
IL-1B W] H292 i i Bk =i 43 s A7 ok , FEAIL i ] g
5 IL-18 3% NF-«B {55, ik MUCSAC {41 3: [H]
B CFTR ()6 A 0%, T 88 55 17 Al 4 DL 9 3 0
AR B FER (IR T /R, FEBLH] S5 ] NF-xB {5 %,
IR IE SR L, 2% MUCSAC 1 43 36 A1 3 in
CFTR [ FINREA o B AT I 245 38 5 1 $2 B
Yy, AEIRYT IR BRs L R PEE AR, B R 56
(O BA A A, ELRIVE /N ARBIFSE o] o8 554 I I
PRIBYT W52 T8 5 it 38 95 95 H12 AL AP 57 iy 0 B il 5 5
TEARHIF 5 (S 3 1A 71 S B0 A 5 o 5 i B S B
TR A IR FEAILA] , i B2 AR N SE B IFT, T — 2538
W12 F sh Wy s ai e — A5 B0E , LA R it AR 1 #2146 2
% I S KA
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