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[(HBE] BHH HINE IR ANE H292 4iiEiE WA 8 SAC (MUCSAC) B g2, 58 /NG
W iEIT IR FALE . sk e 2 ARG H292 4N, 2564 R s I IR A | ROIERTRIAE | 5% 5t
Al F--«B (NF-xB ) 3 S it 50 21 (ki e — A A 203 R i (PDTC) 100 wmol/L ), /NFF e 51 L H L ISR 441
(1000, 500, 250 mg/L ). R U P IEAR s (MTT ) 32483045 550 S A /INE R %t H292 RS L2 m 5 2R
T A2 W BB (ELISA) A A AR -1 8 (IL-18 ) 5 519 H292 4l 433 MUCSAC ) AR i L )
/NG IR RAEA AN /3 MUCSAC . AN K -8 (IL-8), IR IR AL T~ (TNF- ) [54I 5 2R FH R
F B G2 ESTE30 38 (Western Blot) Kl /NS I8 17 %t 9 IEAS RUAN IS NF-xB {5530 [ S HAM i 2 1 (1kB) A1 P65
FEEFRRMEW, ER S AXIRA e, /NT I e T A1 24 h A1 48 h 5 FEOGREE (A &) B8 &
FAARG , I 52 IR s v, iR /N 2327 1000 mg/L 1 500 mg/L 2 /9 BE e 240 B A4 ) 28 LU 3500 A I 4 5256
SRR LA, PDTC 20 /N5 8778 . thl 4] MUCSAC, IL-8 . TNF-a 1953 W24 B SRR, Forh LI/
T 17 8 79 ik 4 AR R W] 4 L MUCSAC (ng/L) : HfRAM 5 54 1 318.63 +126.86 L 2 531.94£87.77, LN & 14
1 048.96+54.33 It 1 217.57 +80.77, IL-8 (ng/L) : 583.94+28.04 [, 832.01 +73.48, TNF-a (ng/L) : 104.99 +6.79
b 151.954+8.21,3 P<0.05 ). Western Blot 255 /R « 525 FAXTIRAL FL A, SOIERERIZL P 1B 26K IH (i [FAIG
(IkB/ B-actin : 0.524 6 +0.064 1 £ 0.918 2+0.117 2, P<<0.05), P65 Fik M 8 F+#5 (P65/ B-actin : 1.203 1+0.037 9
L 0.978 7+0.160 5, P<0.05); S5 ARFEFIIL H L, PDTC 20 . /NG 1 72 1B 23531 7+ (IkB/ B-actin:
0.935240.083 3, 0.817 8+0.057 8 I, 0.524 6+0.064 1, ¥J P<0.05), 1fij P65 114 3¢ 1k 27 B i P& AIK (P65/ B-actin :
0.863 60.059 2, 0.93130.113 3 k£ 1.203 1 £0.037 9,34 P<0.05), &t . @FlE/NE RIASCRREE, ol
0 H292 20 M35 1, FAEARR 4L MUCSAC 23004, U820 TL-8 . TNF- o B, 3X AT fiE 5 4% NF-kxB {5 S JEA 54
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[Abstract] Objective To study the effect of Xiaoginglong Decoction on the activity and mucin SAC (MUC5AC)
secretion of human lung cancer H292 cells, and to explore the molecular mechanism of Xiaoqinglong Decoction in
the treatment of lung cancer. Methods Lung cancer H292 cells in logarithmic division were selected and divided
into blank control group, inflammation model group, nuclear factor-kB (NF-kB) pathway inhibitor group [pyrrolidine
dithiocarbamate (PDTC) 100 umol/L], and Xiaoqinglong Decoction high, medium and low dose groups (1 000, 500 and
250 mg/L). The effect of Xiaoqinglong Decoction on cell viability in each dose group was detected by MTT method; the
secretion level of MUCSAC in H292 cells induced by interleukin-1 3 (IL-1 3 ) and the effects of Xiaoqinglong Decoction
subgroups (1 000 pg/mL., 500 pg/mL) on the secretions of MUC5AC, IL-8 and TNF- o in inflammatory model cells were
detected by enzyme linked immunosorbent assay (ELISA); Western Blot was used to detect the effects of Xiaoqinglong
Decoction on NF-kB signaling pathway and its protein expressions of inhibitor protein (IkB) and P65 protein in
inflammatory model cells. Results Compared with the blank control group, the absorbance values (4) of Xiaoqinglong
Decoction acting on the H292 cells for 24 and 48 hours were decreased significantly, and the experiments showed dose
dependence; the inhibitory rates of 1 000 mg/L and 500 mg/L Xiaoqinglong Decoctions on the cells were more suitable for
the subsequent experiments. Compared with the inflammatory model group, the secretions of MUC5AC, IL-8 and TNF- o
in PDTC group, Xiaoqinglong Decoction high dose and medium dose subgroups were significantly decreased, and the
decrease amplitude of Xiaoqinglong Decoction high dose subgroup was the highest [MUC5AC (ng/L): [MUCSAC (ng/L):
extracellular content 1 318.63 + 126.86 vs. 2 531.94 + 87.77, intracellular content 1 048.96 +54.33 vs. 1 217.57 +80.77,
IL-8 (ng/L): 583.94 +28.04 vs. 832.01 +-73.48, TNF-a (ng/L): 104.99 +6.79 vs. 151.95 +8.21, all P < 0.05]. The results
of Western Blot showed that compared with the blank control group, the expression of IkB in the inflammatory model
group was significantly decreased (IkB/ -actin: 0.524 6 £0.064 1 vs. 0.918 2+0.117 2, P < 0.05), and the expression
of P65 was significantly increased (P65/ -actin: 1.203 1£0.037 9 vs. 0.978 7£0.160 5, P < 0.05); compared with the
inflammatory model group, the levels of expression of IkB in PDCA group and Xiaoqginglong Decoction high dose group
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were significantly increased (IxkB/B —actin: 0.935240.083 3, 0.817 8 £0.057 8 vs. 0.524 6 £0.064 1, all P < 0.05),
while the expressions of P65 were significantly decreased (P65/B —actin: 0.863 6+0.059 2, 0.9313£0.113 3 vs.
1.203 1+0.037 9, all P < 0.05). Conclusions The medium and high doses of Xiaoqinglong Decoction have the best
effect. They can inhibit the activity of lung cancer H292 cells, reduce the cell secretion of MUCSAC and release of 11.-8
and TNF- o, and the molecular mechanism may be related to the regulation of NF-xB signaling pathway.

[Key words] Xiaoqinglong Decoction; Lung cancer; Nuclear transcription factor-xB;  Mucin 5AC;  Inflammation
Fund program: National Natural Science Foundation of China (81503490); Science and Technology Research

Project of Henan Province (192102310160, 182102310296)
DOI : 10.3969/}.issn.1008-9691.2020.06.025

I 9 2 I DA P S5 i DL P AR IR =2 — , 7
NI 658 2 NATT A B AR R, Wi Y6 97 T vk A
FEFIFRZE 2 S e s ST 1) — 701 8 AT 55
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ZFHE I SAC (MUCSAC) VA Wi 3 i T 2 114
EHZ—, 5 9% BEMX, MHRERY], ZMHEER
AT S U A 3% IR T B (NF-xB) {5 51 i i 4
MUCSAC 235" ZF 4 HE R T2 7E MUCSAC 7 5%,
MRS 57, AT A ZR -1 8 (IL-1 8 ) g 3R
FEHF- o (TNF-a ) EE 3 1T NF-«B {5 555 T8 %
P MUCSAC 23570, (H/INTF I8 1 42 753 iod AR
MUCSAC Fikik EIMLEBEOR , 24 DL ARA

AWEFEHE T NF-xB {5 5 B 58 /NG e 6
N i 98 H292 20 B 35 1 19 5% k) 2 MUCSAC K3k 1Y)
PREEALH], BRI /NG TR 17T 108 40 B 98 T A b
S FARIRALE], A /NTT I8 7 09I DR 7 FH 2 41 2 8
R
1 #R5HE%®
11 SEERRE
111 bk - A 4 Mo bk H292 W T R} 2
B LA an Bk B A A BT R 0
1.1.2 L2 SRS EZR ) A, /NG e
YR LU B RR T FEA e - T R A
2 HMRF S HBE=3:2:3:1:3:1:1:2, /)
T e 7 S EY) BT R B 2 KSR ST AR S e
DR
113 FEH S AEH . IL-1 8 (315 :0103b95R 1),
3¢ E PEPROTECH 23 F] 5 9 HH () 20meh (MTT,
HE 5 M1025), I T Jb 5T Solarbio 23 &l ; RPMI1640
R 95 3 (645 £ 31800), 14 F 46 5T Solarbio /A #] 5 fifi

A 13 (L5 : A25F00H ), M4+ 32 [5 GEMINI /A #]
[ 2 1 £ U 2 1R (EDTA, #it5 : T1320), 1
Tt 5T Solarbio 2% 7] ; MUCSAC [l ¢ #e 28 1% B 3
5 (ELISA) 5 & (A1t 5« L170113570) W F 587X
Cloud-clone Corp 2 ) 3 F1 41 i/ 2% -8 (1L-8) ELISA
iR A & (EK0413), Il F ok 31 4 18 A= 9 A\
TNF-a ELISA &5 & (EK0525) W F # i - A4
W\ F) 5 NF-xB 38 E0 & H (IkB) Pk (ah32518)
W4T 1 i Abcam A W] 5 $L-NF-xB P65 (ah32536) I3
F FifF Abcam 2NHE] .

114 FEALE % % - ELx-800 i b X g T 5
BIO-TEK 7% 7 ; CO170R-230-1000 — 48 1k Bk 1% 3%
#6014 T2 [E Eppendorf 23 F] ; DFC450C % 5] &
TUBENE T H A Nikon 23] 5 L530 B5.CoHLIW T 11 B
PG O AR A PR F] 5 430639 4 A 35 557 i W T
Corning 2\ F ; 3599 4S5 I AT 11 Corning 23
A 3 VE-186 HLUKAXIE T | Tanon 2 ] 5 Universal
Hood M EEHE LS R 5000 T 228 BIO-RAD A Fl.

1.2 SEE ik

1.2.1  MTT 3EKGI H292 41 16 v« 4 F XS 5k K
1200 1L, B FL I AV BE R 4 10* 4> /mL B 41
& 200 pl T 96 FLAR 432 25 U0 BRZE AN R
Wt B ARFIHE4 (1000, 500, 250 pg/mL) 35T
24 h F1 48 h W& H292 A& 12 A=
LA . AN IR = (1 — 2§ 4l V-2
(AE /28 PN RO (A) 1H ) X 100% .
1.2.2 FET RIERAL  MEARRIMREE (0, 1.25. 2.5,
5.10 mg/L)IL-1B YEJHAR[RBFE] (6. 12, 24, 48 h)
55 H292 20 f= 4 3o 2 S/ MUCSAC &5
R H 5 A7 A MUCSAC ik (RIAh + 0Py i i
43 L, SR F ELISA BRI G- TR I, B e H292 4 g
53U MUCSAC iz 22 () B [B) 55T TL-1 8 R B2, AT
e 1-1 B 175 5 A SRR B SR FEE I )
123 SIS KN IR A ) R B - Al R A
KA AN, A5 AL AR EE S 4 10° A4 /mLL () 40 i 5%
& 200 L T 96 FLAR 1, 73 s IR IEZ | eI 2
(SEAREFEEE +1L-1 B ), NF-B 3@ BEINHIFRIZH ( 524k
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FRHE +IL-1 B + Mg e — Az 3% H IR T (PDTC),
100 umol/L, B} PDTC 20 ). /N5 Je iz & . Hr L A
i (58 A 1 R 5L +HIL-1B + /N 1 1000, 500,
250 mg/L), 24 h J5 5 IR FRBOF A FiR45 34
259 (BR 1L-18 41)200 uL, 4 h J5 A IL-1B (&
WeBE S pe/L, 25 FIXTIRZABRAN ), 24 h J5 #EA T4l =5
Fer I, i e/ INF e B B R

1.2.4 ELISA %= # ] H292 41 i MUCSAC., T1-8.,
TNF-« 3 : N R GEA G P AIEA, 24 h )5
P S B RSCAE TT hoA0 B, TAR 4 BE AR S Ul P
P THAE

1.2.5 &E AR PEEI iR 5 (Western Blot) £ ) /)N
FH X H292 1 1kB . P65 & FH AR « 52567040
] 1.2.4, 24 h JF LA, 24 5 R ] BCA 153547
B R, R 80 V HEFTHLIK R A1 fe , — Pt
(1: 1000 FR) BEE LR, —Pr (12000 Fiks) %
HEWFE 1 h 5 &, LR S5 NE B- L
B ( B-actin) MK EE(E HLEFOR R R IR A
1.3 Geit=frbr R SPSS 21.0 B %t 52 56 Kt
WATGET . XTEE AT IEAS R g A5 G I
BTN FOR LIE + drifizs (R +s) 3R, 4
(1] 3R AR 3R 7 225007, AN G TE S 43 A 4 3
AT AL, P<0.05 NESAGIHFE XL,

2 7 B

2.1 /NERZN H292 AR (1)« /)
T 0170 % 4 A 00 4 FH B A s ) R R S ) AR
PE. /NG e i 4O EE (A) W] AR T
25 AN RRZH (3 P<0.01), BEBAE FH 24 h k475 &2
S

F1 £FHH292 FRESLE (A) EFAHIH R L8

gy PR WOGRE (A) fH (2 +5) I (%)
(1) 24h 48h 24h 48h
EEXMHEA 4 1.1724+0.043  1.653+0.025
R
/J‘f ARy 74840076 086440051 3616 4777
u'JEzE
=y
TNy 044400007 121440.006° 1944 2658
Flarl
IINE R a a
Y4 1.008+0.0497 1.406+0.0157 1401 1497
iy 008 +0.049 * 1.406+0.015 0 9

T HES IR LA, 2P <0.01 ;5 25 PR F T I

2.2 AS[EIIHEL AR 1L-1 8 355X H292 41 A
SIS MUCSAC &t FUAAI RS2 IR (35 2): 5 mg/LL
IL-1B %5 24 h B, H292 4010 WA ) MUCSAC &
T e RS S mg/L 1L-18 155 24 h
VAR

xR2 AEAMEERARRRE IL-18 ESX H292 4
B4k MUC5AC & £ LIRS0

M-1p  FEA J24h MUCSAC He A1 (%)

(mg/l.) (i) 6h 12h 24 h 48 h
0 4 56.39 58.76 58.98 55.48
125 4 55.55 4797 59.70 51.40
250 4 53.39 46.45 5221 5232
5.00 4 4328 50.18 65497  48.85

10.00 4 52.87 51.55 56.30 55.82

W IL-1 B8 AN -1 8 ,MUCSAC M5 H 5AC; 5 1L-18
0 mg/L b4, *P<0.05
23 RAEGFE/ANE KL E 4 h FIDA IL-18 X
H292 4HiE3EFE 20 (3R 3) - 525 X IR LUk,
PDTC 20 F/NF ez i . 3l 4 WO BE (A) {16
S BEATR, S0 R A TR S g A T, ik N
AL =G b e e s

x3 AEFENSLZHEE 4h FMANIL-18
it H292 £ B3 58 #5400

o FEAEL LI (A){H i 2

() (x+s) (%)

25 I R ZH 4 1.000 0+0.010 0

RIEHAILH 4 0.860 7+0.093 3 13.93

PDTC 41 4 0.797 3+0.086 6 * 20.27

/N IR A 4 0.740 3+0.080 7 25.97

NG IR TR 4 0.801 7+0.0813? 19.83

/N A ARG 2 4 0.902 3+0.080 1 9.77

W IL-1 B WAL FE -1, PDTC SRS ot — A A% 2 35 H iR

Jis ;s 525 IR R LA, 2P<0.05 5 25 [T T LI
24 /NEHEIRG X IL-18 755 ) H292 4i i 53 W
MUCSAC M52 (£ 4) : 525 FI 0 R i, RAE
FERIZE] H292 A3 MUCSAC E4h-5 N & 1
i 5 (33 P<<0.05) 5 5 RAEBLIAL LA, PDTC
H5/NERZE . HPREA A0 MUCSAC M4
N B R T R AE AR AL ZH (1) P<0.05), H LA
/N IR s R a2 AR P

R4 BEH292 RS MUCSAC BasMIE A& EEb%E
HAS e P Hagh ot
(f1) (ng/L,x*s) (ng/L, x+s) (%)

AENTIRAL 4 1332.74+113.25 929.78 + 47.03 58.91
RIEMRIL 4 2531.94+ 87.77% 121757+ 80.77%  67.53

4151

PDTC 41 4 141386+ 5501° 90237+ 6890 6104
== 7 B
/J\gjjég’s’ 4 131863126861 104896+ 5433 5570
T Z
ey
’J\%Q? 4 142898+ 97.56 107333+£10371° 5711
1 MUCSAC “HZGEFH SAC, PDTC itk be — A 022 2 FP R G 5
25 (IR IRZL LA, “P<0.05 3 5 AAERUIYL L #E, PP <0.05

2.5 /NE X IL-18 55 6 H292 48 M 73 b
IL-8. TNF-o Y520 (32 5) « RAEFAILH Y IL-8 Fil
TNF- o 7K 5 T8 O IR (1 P<<0.05) 5
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I PDTC 41 5 /N5 e 7 & v of i 41 A9 1L-8 A1
TNF-a 7K P AR F RAEAL LA (34 P<0.05),
IL-8 43 LA PDTC AR A B, TNF-a 53041k
/N T 1 e ) e A AR AT e A T o

R5 FHH292 a4y IL-8 1 TNF-«

IKTFRILLES (x +5)
FEAEL 1L-8 TNF-o

ZH 5

il (i) (ng/L) (ng/L)
25 I R ZH 4 545.66 +34.94 99.28 + 6.04
RAEFERIL] 4 832.01+73.48% 15195+ 8217
PDTC 41 4 428.76+39.71°"  122.15+10.74 %
INETRHTEREL 4 583.94+28.04"  104.99+ 679"

INERGHPREA 4 576.53+46.117  121.89+ 9.64%"

L IL-8 NI K-8, TNF-a N IESRIER F- o, PDTC K
M — B EE R 5 58 A IR AL R, 2P <<0.05 5 5 RAE
BRI L4, PP <0.05

2.6 /NE X IL-18 % 5 1 H292 41 i 1B .
P65 T HFINMIEMN (£ 6, 1) S x4l 1t
B, RAEFIL] v NF-«B 1 A 56 86 1 TkB A £3A
W ARG, P65 RIKM R, 2R IA Gt X
(¥ P<0.05) ; 5 RAEBHILL L, PDTC 41, /N
TG R kB Rk B BT R, P6S ik BB
%, ZR¥a g L (3 P<0.05),

K6 FKLHH292 M IcB. P65 EARIEMELE (x £5)

413 FEAKL IkB/ B-actin P65/ B-actin
() RIS EE(E) XS AR AR
25 O IR 4 09182+0.1172 0.978 7+0.160 5
RIEHIAILH 4 0.5246+0.0641% 1.2031+0.0379%
PDTC 4 4 09352+0.0833° 0.8636+0.0592°
NG R ERIEA 4 0.8178+0.0578° 0.9313+0.1133¢
INERGHPHREA 4 0.6692+0.1213 1.0244+0.0416°

s kB ONAZHE S F B B I HIE , B -actin A B - ILshE
F1, PDTC A ki b — A e 3 e fs ; 525 Fod IRl Hegg, *p<
0.01, "P<0.05 ; 5 R AR A, ©P<0.05

Wiy EA g MDA e
TR MM Momm hmEm pam Do R

IO M —— —

42000 — SE— S e S —aclin

T« kB OWAZFE SRR T B I HIEE 1, B -actin K
B - WLsh#EF PDTC R nikigbe — i Qe Ik FF iR B
B 1 %40 H292 40 Ik B. P65 & A FRIAR B IKEH

3 3 it

it 0 ke AR R Z N R A R, B
R HRREANEY (EFNE) = e R
M5, F WAL MR BE ™ RAN R il S i
AR B T TR R B P 2R, REAE AN
IDIREIC o, (28 KA | RS ELAG , H AT B

B A S ANIEINE , B T R R SR R R,
PRI, 967 S il foe B B AL 2 — o

AINE IR A (U FEZREIR ), A& BE ek P 5t
TR ) 2 BLOUR | IRAL R R . BRI IR
FFERE N IR T SR R 18 BE T Al
J93 (COPD) il | At 30U 4% L b Bk S % L i
AR SEPEREG | I 2T 4L SR S 8 25 A TR T
W RGEBRGIIATT , HHUE T BRI ReR
B I RIRE B, /N e o] 67 i
AT BRER L AMERZE Z i, TP

AMFGER H MTT %0 /NE e e 24, 48 h
J& H292 4 A (EEAT R, LB B /N 2 17 6]
H292 i fAE R B VR . 4551 o, A )5 =
/NE T (1000, 500, 250 mg/L) /1T H292 41 fifs
24 48 h 5, FIREMH] H292 40fE K, BB/ NE
A —E YU TE

MUCSAC 2R EFEARN T REZIET
1) —Ffr, X AT PN K TR T 3l L RV 2 R S B
AR LA R, LA R SR R AR
B O ORISR 1) 7 1 DO 2/ A ]
I 7 1 A b R L SO | SR 1 R E AN
Fe FCR “RR” TERERN 7. MUCSAC Y3
TR 3 I ANAS T B R W 1) ST R 5 5 R
U K SR Y R0 7% A LR A5 T8 L TRl s e 22
PRt ER . MUCSAC B 23K L 8 20 AN ™

SN T B OB B AR ORI TR T

H A5 MR AR RS AE . B m, £
P g ML T2 MUCSAC #553% , Hm i o >

/N e B R A A A AR L, B9
R, /N e v AR COPD H3 1l TL-8 ., 1L-6
TNF-o KF 2 S A R TR, AT
YSUE/IN IR 2 15 ] DLl ad Bt R s> MUCSA &A%
FGT U, A T S0 it s 2 LR H292 4 A (X
T F M) AERAE R T 1L-1 8 BRI R , dE ik
HNJRRERERY 45 BB IR 5 mg/L 1L-1 B 1B 24 h i,
H292 41 g 43 W5 1) Jf Z MUCSAC &5 5 b A3 i 5 )
B IL-8 I TNF-« 340, I IR RIAT ST 6 B0, &
Ha /N I T A B 1292 4 A AN R Py
1) MUCSAC & &, 18/D AL 530 1L-8 F TNF-o , 32
AN/INTE e 0 ST LA SRR A A s vy /D A 1

NF-kB & —Fp 5L PR 23k v ke S B M R4 1
PG SRR T, S 500 O RAE RO 21 A
T2 M kA S 2R A iR . NF-xB {55 % ]
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BRI E T MUCSAC #2352 BRsv %, £
Filt 48 5E R 740 TL-1 B . TNF-« A3 3 38 7% NF-xB
{5 5l B FE MUCSAC Fik, B EE /i, AT
RAMEGE /N e REAR R AE SN > MUCSAC
I3 AL, AR 5E 2454 NF-kB {5518 i3 1 77, 0L
SN T 1 X238 A Do T s ), 25 R B OR
NF-xB {55 58 390 il 770t o] DL 2> 1-1 8 5 S48
R GAE W A MUCSAC 430, UiBH NF-xB 5555
MR B RE . PR — 05 o, AN SR i T L
fifi P65 FIRFEAK, IkB HFATHE, e/ NE A &
FEVEFH 541 NF-xB {550 %A X .

25 LR AR A R RN e B
AU g 2 LA L RE BB AT MUCSAC &
5o VE R AL S4m i) NF-«B {5 584 .
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