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Effect of Wumen RMK-03™ active components on injury in LPS-treated nasal mucosa epithelial cells

Guogiang Liangl, Hua Mao’, Guorong Jiangl*

'Suzhou Hospital of Chinese Medicine Affiliated to Nanjing University of Chinese Medicine, Suzhou, Jiangsu
*Suzhou Yousheng Medical Technology Co., Ltd., Suzhou, Jiangsu

[ Abstract] Objective To study the effect of Wumen RMK-03™ active components on the cell proliferation
and expression of cytokines in LPS-induced nasal mucosa epithelial cells. Methods HNEpC cells were cultured in
vitro and the effect of Wumen RMK-03™ active components at different doses (0, 1, 2, 4, 8, 16mg/L) on the
proliferation of human nasal mucosa epithelial cells was detected by CCK8 method. The cells were divided into
four groups, blank control group (not treated), LPS group (treated with 100mg/L LPS for 24 hours), and LPS +
RMK-03™ active components groups (4mg/L or 8mg/L components for 24hours after being treated with 100mg/L
LPS for 24 hours). The proliferation of nasal mucosa epithelial cells was detected by CCK8 method. The contents
of IL-1PB and TNF-a a in the cell supernatant were detected by ELISA method. The expressions of p-IkBa, p-P65
and ACE2 proteins were detected by Western blot. Results The proliferation activity of nasal mucosa epithelial

fEFE RS REE (1979-) 3, fid:, BIEACZ9l, ZENRBELTT. 405 R RTEIRINTT 9877 253800 B Ak ML EC Ao ot
TEWEE. LER, 5, WML, BEPZN.
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cells increased after RMK-03™ active components treatment, especially the RMK-03™ active components at

4~16mg/L. Compared with the blank control group, the proliferation activity of LPS group was decreased, the
contents of IL-1B, TNF-a and p-IkBa, p-P65, ACE2 protein were increased significantly (P<<0.05). Compared
with LPS group, the proliferation activity of LPS + RMK-03™ active components groups was increased, the
contents of IL-1B, TNF-a and p-IkBa, p-P65, ACE2 proteins were decreased (P<<0.05). Conclusion Wumen

RMK-03™ active components can promote the proliferation of LPS induced nasal mucosa epithelial cells and

inhibit the secretion of inflammatory cytokines. The possible mechanism is that RMK-03™ active components

can inhibit the expression of the p-IkBa, p-P65 and ACE2 proteins.
[ Keywords] Wumen RMK-03™; HNEpC epithelial cells; LPS; cell injury
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217 RMK-03™ Bz iR B BRmE 5, L ROME K
SN A, HARME R, B DR,
AP, SRS ERFEDAGAN, HA “iER
fiR#, RIEZ” MTha. BRI R BLH% 25
MG EA AR ERI T BN EE LY
S R T R S M G g2 B AR N AH O TgA AR
A, H0 R T 2R R i K K B AL 2 (Angio
-tensin-converting enzyme 2, ACE2) jEMERIA, 6]
FEARE DU L L BB Y ek 8% (SARS-CoV-2) Spike
-ACE2 M HAEFH, $&H0RG R G Kk 15 78 7 11 i
SARS-CoV-2 [, T NF-xB 541
Pt A AN R 98 RE S B 2 7, i AT SR
ABF, NF-«xB S5#fl5EH kB 456, A4z 204
A, HHIEE E kB B p-IkB 5 IkB 45 &1
BN 7 NF-xB 5, % S RIER T/ &-18
(IL-1B) « MRIRSERF o (TNF-0) ZEfIFRIL,
fRAE Jo i R A . A Szt ik S 0 5 b e i, 3@
A2 HE (LPS) 55 (1 JOE SN 4 A5 28 Ay ik 7
B, T RTT RMK-03™ 4 R0 70 % LPS A FEfH
SRR b R 4 1 5 b % NF-xB 15 538 % LA M
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1.1 X%

DNM-9602 BhriX: Ab5T 8 B HeAR A TR A F
TDZ4-WS ESGAL: i A A OIS A IR A
F]; BHC-13001IB2 A2 246 . TR &b i &
/N7); Forma 3111 CO2 fEiEB:9E44: Thermo A 7l;
XDS-500C BffE: FHERFAEA R A
RT-3500 Petrbl: IRINE AL AR A F ;. mini
protean 3 cell HHyk{X: BIO-RAD A#]; TE77XP H
Y. HOEFER A#]; HII210 /Ki34k: Leica /A7 ;
5200 1% & %t: Tanon AT .

1.2 A

N SRR R 40 HNEpC:  H [E _E I 40 i e
-ATCC ZHMfe Y0 (135 : BFN60806616)
RMK-03"™ W54 2 7. M A BT RHE R
Ad (b5 : 20221208) ;5 fEZFE (Lipopolysaccha
-rides, LPS) : b3t BEEIHRHEARA R (185
QNO166) ; a4 1fiE: GIBCO A # (1f5:
16000-044) ; JEEE-EDTA JH1Lii: Solarbio 24
A ($3%5: T1300-100) ; CCK-8 ifl&: SAB 2
"] ($¢%5: CP002) ; A IL-1B AN TNF-o ff) ELISA
A& REHZEAY AR (585 : BYE10292. 1%
5: BYE10038) ; RIPA ZHZ4mf bk 2. dt
HEEFEAF (F85: R0020) ; BCA HHAEEIR
#&: Thermo AF (#%5: PICPI23223) ; AT
Yt Marker: Fermentas A& (I%%5: SMI811) ;
Pt B-actin. TEERAL kB -0 (p-IkB-o)  WEER1L
Y% R F- NF-xB p65 $ifAk (p-P65) - ACE2: abcam
AT (525 ab8226. ab133462. ab76302. ab15348) .
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2.1 MR

NEFE 40 HNEpC LA RPMI-1640 3%
7RI (F 10%MBF MG 1% 5FHER-HEHER) T
37 °C. 5% CO, fH i A f % 748 kAT B 72 B AR

2.2 A 17 RMK-03™ v 7| A 20 55-%F m i,
EH AR A

HUGH8A4E K3 HNEpC 401, 76 96 FLik A LA
AL 200 pl FOAARFREERD 1x10° AN/ml ()55 B 4 IR
2, BHKE 5 AMESIL. 24h JGERHAARFRKRE

ST RMK-03™ W74 240 7> (0. 1. 2. 4. 8. 16
mg/L) 43 HNEpC 4}l 24h 1 48h, FFLkrFdkk
Jei» BFLII 20ul CCK-8 &A1 100l RPMI-1640
R, BT 37°C. 5% CO, [EiH40 ks 7= 46 b 4k
SL3EFE 1h, FIHBEFR ORI AAE 490 nm K4
IR A o MR I ' 3 A 00 5 4 s 1, e
AR TT RMK-03™ 155145 25 41 43 F - LA T 82

gﬁo

B b RO BEAE -2 AL AR
I O AR A AL A

HMAFIER (%) =

2.3 RMK-03™ v | A7 2040 5% LPS 7|#2494m
AR A 69 PR AP AE AR )

B EE K HNEpC 40, 76 96 FLAR A LA
4L 200 wl AIARFBERD 13105 >/ml 25 4N IR
2B, HHKE 5 ANESIL. 24h JEMZ S
AN AP 2 AR IR AT AT AbEE
LPS 4H:100 mg /L LPS 4b¥ 24 h 40N LPS 4H
81, 100 mg/L LPS 4b¥E 24 h J5HIA 4mg/L 5% 8Smg/L
217 RMK-03"™ Wi 7145 24 7> 4B 24 h (9 LPS
+ 517 RMK-03™ W74 340 4y 4. FIF] CCK-8 %
o W 200 H A7 2 AR

2.4 g L+ IL-1B4= TNF-a & & 490 2

RS A RS 9% B7E, 4°C, 12000xg B0
15min J&, $REBRAT LG T H0A K EP &, ™
M8 ELISA 77 S U0 B B D IR AR, A%
MM IL-18F1 TNF-0 & & o

2.5 Western blot A& 4nfie ¥ p-IkBa. p-P65.
ACE2 & A& &iA

FREUR B HNEpC 4, T &K ML
BN 150uL PMSF #0347 1% E 20 min J&5, 12000
r/min 250> 10min WM. DL BCA L TEEAE
HIGE . N 4opg EEFEMEIMAESY, AT
SDS-PAGE HiJk, %[ Western blot VA#AERAR,
BEAORBZMRA4ER (NC) L, 4°CKMHFET
i 50g/L 413 B E AT E A, RE S BmA
p-IkBa. p-P65. ACE2 —#i (4ryli%f 1: 10000,
1: 1000, 1: 1000 #fE) JEAEREIR 23R [ 2h,
4°CitR )5, A TBS el 3 IFEIMAZHt, =i
HHIBELIEE 2h. F TBS Pl Gt ik 2z kt, L
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Beta-actin (1: 1500) AWNZ, UHWEASENS
gt IR FEAE I EREVE N B 0 & B IO H T RIE K.
I EE 3 K.

2.6 G AHT

AR EIERE 3 ML ER SR, SLI
SKH SPSS13.0 Siit AT Hm 0T, Fdmbl x
+s For, RABEETTEZ0NTiAT 2 A8 2 55
#T, LA P<0.05 NZRA G453

3HER

3.1 %17 RMK-03™ v |4 #48%-*F HNEpC
a & 1) 697 0R

W 1, UIARFEFIER RMK-03™ 4 24l
gyl T HNEpC 4l 24h #1148 h J&5, K
RMK-03"™ {7145 220 /3 7F 4-16 mg/L FI 7 & A 7E T
il 24h #1 48 h JEHARSEMMEJIER, Hrb
4mg/L. 8mg/L Ml 16mg/L FIEH 5T HAHLKEAA
itz R (P<0.05 B P<0.01) , #&7% RMK-03™
W5 RO Sy AR 1-16mg/L R 77 B Y T T
HNEpC 41 48 h NIE4feEEE, 4-16mg/L (177 =
Y6 [l A T AR T 7

3.2 %17 RMK-03™ v 7| A s 445-%F LPS 34
#5 HNEpC #m o35 15 69 9% 37 V5 A

W3 2, S5ZAMHMEL, LPS HANfufris %
K (P<0.01) , LPS+21 RMK-03™ i34 %%
Hr (4 mg/L 5% Smg/L) HANMAATERHET 5 (P
#1<0.01)

3.3 %17 RMK-03™ " 7| A #4052 LPS 5142
#) HNEpC At okt F v B T 49 %o

W% 3, LPS AbEIn] 5 S & F 2 HNEpC
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YU B F 40 B K 7 IL-1B AT TNF-o [ R E (P<
0.01) , FEAESRIERN; 21T RMK-03™ W54 2%
Hsr (4mg/L 5% 8mg/L) RefEHH] LPS 5S040
K743 (P 19<€0.01)

3.4 ZITRMK-03™ % %4 005 LPS #F
#) HNEpC 28/i¢, p-IkBa.. p-P65. ACE2 kA #9%

WK 4 FE 1, LPS AFEW S B A L L
HNEpC il p-IkBa. p-P65. ACE2 iTRiE (P<

0.01) , 217 RMK-03™ W45 %415 (4mg/L 5%
8mg/L) FJLAFEA LPS 75 5 5 Fh ML b 17 4t g
p-IxBa. p-P65. ACE2 HEHMFRIE (P<0.01) .

4 +1ig

S Z00 P 0 06 P 2R VR 2 R 2 5 | A A E M
PRI, T A S R AT RER AEAE e, A0 B K
IR A, P B A RIREEAE G, (H
i 2B Bk — WA S R AE AR Y

S
I

£ 1 217 RMK-03™ BEFIEHLE S X HNEpC ZHBSE IS ( x+s, n=5)

' 24 h 48 h
2 &/ (mg/L) X ‘
OD 1 (A=490) TR % OD 1 (A=490) TEIE R %
=HH - 0.45240.044 100.00 0.589+0.054 100.00

1 0.454+0.024 100.56+8.61 0.59540.045 101.03+7.04

2 0.46340.035 102.58+7.54 0.608+0.052 103.51+7.54

17 RMK-03™ 5575175 %5 20 7341 4 0.490+0.036" 109.18+9.73" 0.638+0.053" 108.83+8.18"
8 0.52640.032" 117.87+8.58" 0.677+0.047% 116.0348.59"

0.56240.048*

126.49+8.63"

0.708+0.053"

121.60+9.42%

i 5EAHkEK, “P<0.05, #P<0.01
%2 27T RMK-03™ BEFIEREE S XS LPS 3I#2H) HNEpC HRIRGENRIPIER ( xts, n=5)

ZH 3] &/ (mg/L) OD 1 (A=490) FIER %
=HAH - 0.591+0.053 100.00
LPS 4 100 0.424+0.034* 69.7445.13"
X o 100+4 10.525+0.043"" [188.03+6.52°"
LPS+2 7] RMK-03™ w514 24 4541 " "
100+8 [10.54240.048 [191.08+7.44

VE: 5T A4, #P<0.01; 5LPS 4lHE:, ““P<0.01
%3 27 RMK-03™ BFIGME S X LPS 5142 HNEpC A4 B 2 M E FEOSZME ( x+s, n=5)

20531 &/ (mg/L) IL-18 (ng/L) TNF-a (ng/L)
E=EH - 8.449+1.294 127.924+17.981
LPS %41 100 14.756+0.324™ 219.237+27.589™
X o 100+4 10.827+1.734°° 173.038+20.614""
LPS+2 |7 RMK-03™ mi5014 25 2H 440, " "
100+8 9.703+0.897 149.686126.794

W 5TFA4EE, ¥P<0.01; 5 LPS AHE, ““P<0.01
% 4 &4H HNEpC 48 p-IkBa. p-P65. ACE2 RiAZARIKIER ( xts, n=3)

ZH ) F &/ (mg/L) p-IkBa p-P65 ACE2
THA - 0.403 +0.038 0.442+0.043 0.610+0.054
LPS 100 0.958+0.102" 0.964+0.082" 0.998+0.084"

100+4 0.601+0.056"" 0.62240.064"" 0.985+0.099

LPS+ ] RMK-03TM W54 %21 53

100+8 0.473+0.053°* 0.512+0.072°* 0.633+0.067°

. 5FA4EE, #P<0.01; 5 LPS AHE, “°P<0.01
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p-P65

ACE2

p-actin

A B

s B e s 35cDa

D e e 65kDa
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1 %% HNEpC 4ff p-IkBo. p-P65. ACE2 RizZEBRILIFR
W A CAZTAM; B ALPS 4l; C N LPS+RT]TRMK-03™Mi7HE M5 (4 mg/L) 4; D A LPS+5 [T RMK-03™ Wi 7% %24 (8mg/L)

H

ACE2 HHZ&HEMRE R AR ZHED,
AR il & (COVID-19) HEIE. JFHHE
DL I RGO A R R R E Rk
DUFE B DU RN, < AR - ACE2
MERIB R SIE W N E, EAIRRERERE T
pel2, ZEIEH AR TS, ACE2 RAESEE L
FEan i R AR Rk ERERAE T, ACE2 EHE
AT B F AL R, i H OGRS R A R T3
A {EHE ACE2 B A RIEE™), U1 IL-1p 5k TNF-o 25
AU ACE2 7EfE ERvE, B AL TEPER ok
SERIRE G, XA RIE SR T e SRR N TE £
241t 2 A ok

AR5 R R, LPS AFE ) N £.55 i HNEpC
A, AN E TR R R R R, HOIL-1B
TNF-o 4 & 1 R 7 BB 3 2, SR8 17 LPS 1]
DA S 286 5 1 e M M3 5, 75 3 O B A i 4% P [
Forih, BT NEFE LR 41 HNEpC AR K
PE SN . 1 RMK-03™ W54 2 41> B % 2ie 3
T R anpgiE, Z2HFWE, LPS B aR
JiE Rz AR TIL-1B8. TNF-o Al p-IkBa. p-P65.
ACE2 EHRKELEE N, #-57 RMK-03™ I
FIA R Jr AT e E i % NF-«xB {5 538 #% DL &
ACE2 HEAMFRIE, M SEBLHT A A0 H] 2
H.

B

[1] Chen Z, Liu J, Chen J, et al. Lin Chung Er Bi Yan Hou

-19-

(4]

(5]

Tou Jing Wai Ke Za Zhi. 2020;34(11):1053-1056.

IR, /I I, 2003 6 5 B B R — VP R Ak e I S 5 W nd
SR 1 e AN A 1R PR FE[]. £ i 55 24 56,2020,22
(03):204-207.

Li Y, Sun L, Zhang Y. Programmed cell death in the

epithelial cells of the nasal mucosa in allergic rhinitis. Int

Immunopharmacol. 2022;112:109252.

Bergougnoux A, Claustres M, De Sario A. Nasal
epithelial cells: a tool to study DNA methylation in
airway diseases. Epigenomics. 2015;7(1):119-126.

B 1, A, AR 55 45 3 52 R B B2 I T B 4 5
I B T RE ) SR AF 7T [0].01 75 LA AR£#,2011,13(03):1-3.
e K I R, T A g S R RN B 47T B 7 SR g )
XTI BEIRHE HL A S5 BT A 52 m [J]. o E AR B 2 2
£,2011,13(12):91-92.
B 2RI o, 42 [H 5 & RMK-03™ Jiz P26 s 477 28
FrPAT b W IR T 26 R G 5 T REARG T /N B A 8 TR TS AL 7
R[] UYL 2 22,2021,18(12):1738-1744.
WA LR, R 4 T B BT R 2 0 A TR S B
I e 4 i 9 R 4 i R 2K R SRS I [ 540 K 2 2 A
(ZE2£21),2020,55(06):858-861.
JAIm, fes, BREE, NI JeRR R BT PCI2 A4
RIEAE LI FL[)]. EbRhBEZGHEIT, 2022; 2: (4):
26-28.



ReE 55, e, TLER

1] RMK-03TM 5147 R 2H 73 X0k 5 2 0 51 A2 1) S 206 b B A R 493475 £ 44 R AT 7

[10]

[13]

ARG, 1D oK 4, F B NI AN 75 77 Y845 Treg/Th17 °F
T P AR IS S5 98 KBRS R I R A 03 R LA [ ]
rh 2524 ,2022,37(03):1648-1651.

Hoffmann M, Kleine-Weber H, Schroeder S, et al.
SARS-CoV-2 Cell Entry Depends on ACE2 and

TMPRSS2 and Is Blocked by a Clinically Proven
Protease Inhibitor. Cell. 2020;181(2):271-280.¢8.

Ning Z, Pawitan Y, Shen X. High-definition likelihood
inference of genetic correlations across human complex

traits. Nature Genetics. 2020; 52:859-864.

Brevini T, Maes M, Webb GJ, et al. FXR inhibition may

-20 -

[14]

protect from SARS-CoV-2 infection by reducing ACE2.
Nature. 2023;615(7950):134-142.

Kuba K, Imai Y, Ohto-Nakanishi T, Penninger JM. Trilogy
of ACE2: a peptidase in the renin-angiotensin system, a
SARS receptor, and a partner for amino acid transporters.

Pharmacol Ther. 2010;128(1):119-128.

FRARE B e ©2023 1 # 5FF R B TR 7T H 0 (OAIRC) Bt
Ho. ALEZBIMPILEE LT ERR K.

https://creativecommons.org/licenses/by/4.0/

@$OPEN ACCESS


https://creativecommons.org/licenses/by/4.0/�

	1 仪器与材料
	1.1 仪器
	1.2 材料

	2 方法
	2.1 细胞培养
	2.2 检测吴门RMK-03TM喷剂有效组分对细胞活性的影响
	2.3 RMK-03TM喷剂有效组分对LPS引起的细胞损伤的保护作用检测
	2.4 细胞上清中IL-1(和TNF-α含量的测定
	2.5 Western blot 检测细胞中 p-IκBα、p-P65、ACE2 蛋白的表达
	2.6 数据统计分析

	3 结果
	3.1 吴门RMK-03TM喷剂有效组分对HNEpC细胞活力的影响
	3.2 吴门RMK-03TM喷剂有效组分对LPS引起的HNEpC细胞损伤的保护作用
	3.3 吴门RMK-03TM喷剂有效组分对LPS引起的HNEpC细胞分泌的炎性因子的影响
	3.4 吴门RMK-03TM喷剂有效组分对 LPS 诱导的HNEpC细胞p-IκBα、p-P65、ACE2表达的影响

	4 讨论

