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Abstract: Objective To Study the effects of Xingian Ganjie Decoction (XQGJD) on long strand non coding RNA small nucleolar RNA host gene 16
(IncRNA SNHGI16) , epidermal growth factor receptor (EGFR) and mucin SAC (MUC5AC) mRNA expression in mice with chronic rhinosinusitis
(CRS). Methods Thirty-six C57BL/6 mice were randomly divided into six groups: normal group, model group, low-dose XQGJD group, medium-
dose XQGJD group, high-dose XQGJD group and Carbocisteine group, with 6 mice in each group. The CRS model was established by intranasal
infusion of Staphylococcus aureus. Mice in the normal group and model group were given 0.9% NaCl solution by gavage (0.6 g-kg™+d™"), mice in the
XQGJD groups were treated with XQGJD by gavage (0.3, 0.6, and 1.2 g-kg™'+d™" respectively) , mice in the Carbocisteine group was treated with
Carbocisteine by gavage (0.3 mL-kg™'+d™"). The treatment lasted for 14 days. The HE and AB-PAS staining were used to evaluate the structure of
mouse nasal mucosa. The immunohistochemical staining was used to observe the expressions of EGFR and MUC5SAC, and optical density 10D values

were measured. The contents of interleukin-6 (IL-6) , interleukin-8
[(H4eWE] BE AR 4T H (82174447,82104940) 5 | (IL-8) , and human matrix metalloproteinase-9 (MMP-9) were
T PP 2 2 R B B I e P B I B 3 45 191 H (SCKJCG-202003) determined by ELISA. The expressions of lncRNA SNHG16, EGFR,
[WEZ A ) HilRTE, 4, LA I, Ao A, £ N P g MUC5AC mRNA were detected by RT-qPCR. Results Compared
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with the normal group, the nasal mucosa epithelium in the model

group was in disorder, with increased IL-6, IL-8, MMP-9 secretion
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(P<0.05) , increased IncRNA SNHG16, EGFR, MUCSAC mRNA expressions (P<0.05). Compared with the model group, the level of I1L-6 in each
dose group of XQGJD was significantly lower (P<0.05), the levels of MMP-9 and IL-8 in the medium and high dose groups of XQGJD were lower (P<
0.05), and the expressions of lncRNA SNHG16, EGFR, MUCSAC mRNA in each dose group of XQGJD were significantly lower (P<0.05). Compared
with Carbocisteine group, the expressions of lncRNA SNHG16 mRNA and EGFR mRNA in the high-dose XQGJD group were decreased (P<0.05).
Conclusion Xinqgian Ganjie Decoction can reduce expressions of IncRNA SNHG16, EGFR and MUC5AC mRNA and EGFR and MUCS5AC proteins,

lower IL-6, IL-8 and MMP-9 secretion, and improve the pathological changes of nasal mucosa in chronic sinusitis model mice.
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traditional Chinese herbal medicine research

L TR .55 % (chronic rhinosinusitis, CRS) ¥ B
R EBAE ETF S RN CRS AR RN 10.9%, 56
UG 2 11.9% " . TR E CRS & B R 2 8%, i
1074 N A5 CRS®Y, HFTE W 3 [ — A~ Em 2 Ak 2
TS, CRSIG RN 528 il |k T ol MEL o ok
B, A& LA, P EmEE A RE . Bt
FVFZ KT CRSHE I ABFIT , (H A& L 1 AS B f
A FHREB B 6T 4G LR A R KO0 Rz g
F R EMRSIRIT , UL IIRETE SN B TR BAFTE
TRIGTTIT RANE MELAHEETF AR B ML ARG B K% 5 4
JURMERL, v B= 25 W 7E 197 350 8 A AL A 9 7T R
R 3R CRSBHAE s KAy T 2N 28 a5

K AEAE S RNA (IncRNA) & — 28K F 200 #4112
NG AR BT RNA G, T2 00 Soss Al 10 & A=
KB o UTAEN & B Inc RN A 76 RAE SR T R St 3k
3 2k 22 BRAIL T IR 45 A A5 5 38 B Bl A R, R HE AR
REHTRAEH . WFFE R, IncRNA 78 5 i R AE R
s T A7 O EE AR A (H ELARAIL ] MR A . IncRNA
/N% AT RNA 15 32 3 5 16 (IncRNA SNHGI16) %% % PLAE
CRS A fi £ %6 45 11 5AC (MUC5AC) By 3R 35 1 21
TR AR T Z AR (EGFR)AE A 4 ML i) 9 05 15 518
X MUCSAC 43 8 15 VERY {0 5 IncRNA SNHG 16
B 2R T A DLARGE o 2 FH A 2 1 IR 44 B kB R IR
J7 CRS“IH 55 HERIL " M 250 77 , e IH 1 ol 35 S0 o B 9
TSI ARE AR AR 5 0038 e WL 2 i H A v %
CRS /)N IncRNA SNHG16/EGFR 13 53 4% }2 MUC5AC
IS , BRI H RS 7 805 CRS 269 = 4 W AV
PLfI
1 MRE5FE
1.1 A
11134 C57BL/I6 /N 36 L HEME AR 20~ 22 g,
SPF ¢, W i 3 s S g0 s W) A v il 35 T L ifg b
BE 25 R2E SR s ot o sh AR P2 VF ATHIE S : SCXK
(1)2017-0005, sh#¥{# FHF AT IES : SCXK (I7) 2020-
0009, S 7 A58 R R B AW HER R, A oK
HEE IR N 20 ~ 24 “CIREE R 50% ~ 70% ., ARSLKTT

E SN RGL N o en LY/ R (8L RS R A (e
L #ES : PZSHUTCM211227022) .
112 G RARA FETHAS G A R 6 g, B X
6o, HItHO g, KIEM 9 g, 12 o, KA 4.5 g, 2E H B
3 go AMAIANE FEUEE  E 2 KA B T I Ol B e v 24
Fro FA BRI 2 0, B PR A LS AR 24 1 g/mLIY)
R, B I T S R PR A, VKA 4 CIRAEE

B A O RIS, = 1A B AR 2 250 A BR B¢
£ 28 5 (45 2 12200218513) o 4 B {5 4 25 3R &
ATCC25923, H b1 T s 42 il v AR 1

S RNA il #3857 (TRIzol) , 22 [& Invitrogen 23 F] (It
5 :15596018) ; =S W e, LI — T (k5 : 2006-
06-08) 5 5 PN i, [ 245 4 AT 24 M JIe A A B W) (it 5
AR80109218) 5 L, [5] 25 58 A1 245\ JB 1 A7 BR 23 W) (it
5 AR10009218) 5 H Bk R . Z.Fi§ (DEPC) /K , b wl b
YR A B2 B (L5 0 SD01005) 5 & 3 sl ) &
(RT reagent Kit) . 2¢ % & & qPCR i 7| & (TB Green
qPCR) , H 7K Takara ¥k X 2 # (It 5 : RR047A
RR420A) ; ZIEHE (agarose ) , [ G S A= W BH A TR
A (45 :SD0241) 5 /N BRI 2 -6 (1L-6) il 3656 S 93 105 i
I (ELISA )i & /)N BUEE 46 )& 2 1 -9 (MMP-9)
ELISA 7] & /N A Z -8 (IL-8) ELISA i &, 11
A AR R AT RN W (FiE 5 : SDM0008 . SDM0087
SDM0140) ; Ht It MUC5SAC £ ¢ [ Bt /& (Rabbit Anti-
MUC5AC) , 4t 50 1 B 2R A= 4 AR A7 PR 5] (it . BS-
7166R) ; F [ B K P2 R (EGFR) Z Fe B Piif, Bl
SRR A ARAT B2 R (1655 : ABP51236) .
113 EEZME WAL, B+ Tecan 24 7] (T4
F50) 5 75 3% Uk s 20 ML, 75 [ Eppendorf 23 ] (Y
5 :5810R) s W IR A A% , T 11 17 AR DL R AN il 3 A7
RN A (AU . VORTEX-5) 5 iyl i gL SIS 2, i
{ERHE A B F] (5« Tissuelyser-48) s 7 GG EE T, 36
[E Thermo Fisher Scientific 2> 7] (Fl-S- . NanoDrop 2000) ;
PCR 1Y , 32 [# Applied Biosystems 2 H] (%15 : Veriti 96-
Well Thermal Cycler) ; qPCR A, %ifi 1= Roche 28 ] (F145-
LightCycler® 480 Il ) ; BERE MR R &G0, LI RAEFRHEL A
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1.2 b 36 H/NRBENL R 6 4L, 451k
IEH A ASRIZE FR R R A AN AT H A AR L L
AL A e o BRIE® 41/MY7T CRSAFEAI R /N
BRIt 1 B b P 2 5 mg/keg RIS, K R AV 40 A A
JIN B A ) s 4 R € 8 26 B TR b A R AR A ek YA A
Sl TR . 1RIFR 6 JEUS IR AOKE -H 41 (HE ) et W 5%
/N B ISR 08 M R TE B, DL A 4R AN VR Vi
PR A0 B G AE 2T B 7 B 4678 CRS /)N BB AU 7t ST
eI

1.3 FHuE EES 4 KEES S TRPEHEO
MR (0.3 mL-kg™'+d™") | 2F B H A% 7 /K AL (0.3.,0.6,
1.2 g kg d7, 45 AE Y TR &Y 0.5, 1.24%) , IE
B 20 5 RIRZH /N B 18 LA B0 R 0.9% B S AL
W (0.6 g-kg+d™) ELET 14 dJF , WA /N R 5 20 5
M, TR B AR

1.4 Hnlissrhs ik

141 BEBEALREFHET BPUSHESFBEAHL,
WL B EIK B R SRS A
YEDI R R FEZ) 5 pm) o OF LGS K = H o8&
B, B 5 BEAT TR AR 2T (HE) Y (5 @ LA 3% Bl BRI
W2 G 3 min, BT JR 8 W5 4= % 30 min, &2 Dk 3% i BRI T
24 3 min, Kk, 0.5% i BRI AL 10 min, AR R
R Y 20 min, B[ JE HEAT B 2R OBT - iR 2 R
(AB-PAS) Jeft . 3 BIAE N WAMEE T UG- 41/ B
b L 2 g B 2 B AR

1.42 B FfE 2 4 EGFR . MUC5AC th k35 R
P SR 22 TR KGN BLZE 2 41 h EGFR \MUCSAC 13
RGO, BGE SR ZL, A I Y) |
SEK  WEIR 2% thEL 7 T (PBS) 2% B v , fli 1 —Ht . —
Pl Tt A &, A RN (DAB) i €85 FUBEK |
B BT LS, 400568 T BEPLWLEE 6 L
$f , K H ImagePro Plus6.0 (IPP 6.0) &\l K% R 4E 1 4
Pr 2GRS B 6% 3 (10D A .

1.43 B A L F 1L-6,1L-8 MMP-9 By K F  RH
ELISA 6 I 55 6 15 2 21 1L-6 . 1L-8 . MMP-9 ) 7K F . B
25 21 /N BR S B R ZH 2 i, N AR S B DTVE (RIPA)
40 T05 7040 0T B AL 41, IR S S A 4 4 TR A
4 “CELHLHE L 20 min (13 000 r/min) , B _E 2 7 7
W o 4% M8 ELISA 32500 & 106 A 45000 7 S R s 2 4 1 )2
T IL-6 . IL-8 MMP-9 7 2 .

1.4.4 %54 4 % IncRNA SNHG16 .EGFR . MUC5AC
mRNA 8y & 3% B A/ R B E T oo A
TRIzol Zf# W HE BUEL RNA , P33 55 545 1 cDNA, LA B-
Wish & A A (B-actin) N NS 31756 5E 8 PCR Y1
DIAS I 4520 /N BR BB 0 21 IneRNA SNHG16 \EGFR |

MUC5AC mRNA By RBIKF-o § 519 5 51 W3k 1.
FLN 25495 CHZAEYE 15 min; 95 ‘CZA8PE 5 s, 60 ‘CiE k.
30,72 C 1B 30 s, 40 MEFR . A 272 SRR X
Tk,

x1 31477

A 5171 o L\
IncRNA 1% :5'-TCTGCCTCAGACATAGTTCTCA-3' 22
SNHGI6 Fii#:5'-CCACGCCTTTCCATGATGC-3' 19
o F37:5-GCCATCTGGGCCAAAGATACC-3' 21
ForR FHf:5'-GTCTTCGCATGAATAGGCCAAT-3' 22
MUCSAC 37 :5-GGACTTCAATATCCAGCTACGC-3' 22
7 :5-CAGCTCAACAACTAGGCCATC-3' 21
) 7 :5-AGGTCGGTGTGAACGGATTTG-3' 21
fractin 75 -TGTAGACCATGTAGTTGAGGTCA-3' 23

¥ ¢ IncRNA SNHG16 7+ 55 4E 4 5% RNA /N {~ RNA 15 £ [ 16,
EGFR }F % KN T2 IR, MUCSAC M5 H SACHEN , B-actin i
B-MBh 5L
1.5 it ok PrAEdE R SPSS 19.0 4 it 244k
PFHAT T AL BE . T BORHA DL vt o, 220 5080 1)
LA B [R 2R T 22 43 B, AL TR PRIR L 48R HH LSD- K6
5. LAP<0.05 NZEFAGITFE L.

2 %R

21 R AEMLBEE S Hh  HEFIAB-PAS L8
SR WoR  IEE /N RS R LR e B
AR WL, BRI B RH I T R 25 2L 4T B R
SO BR S2  ARR 20 3 A A R R E AR .
LR LR, 2 W H RS 1 S [ 5] 2 2 ) /) B 28 At
SRAEFEFE W R, 25 B/ SR PR A0 384 A= A A
RV 5 72 FH R SHZH B RN | e 41 B Ry RN % , AR
YR Ak . LR 1.
2.2 AT ZERE 4L 4R EGFR,MUC5AC 4. i 49 % )
AL RGN, SIEFALR, BAH
EGFR & MUCSAC ik Th iR . SR HAL , E 1 HAS
A L R R B 41 21 EGFR \MUCS5AC i 2%
IR BEA, v i H A 1 8 ) i 41 EGFR M MUCSAC
M RE k. WK 2 K3, 5IE# A, g
10D {5 7t 5 (P<0.05) ; SRV FL &, 2F /i H A 245 571
10D fHFFK (P<0.05) , E i1 H A% 7 7 i 41 10D E
A%, ERTH R4 7 418 EGFR (19 10D {52 5% %
Guit2E B L (P>0.05) , FFIH A 1 & ) i AL B H
5 1715 7] 20 MUCSAC B9 TOD B P& (P<0.05) ; 5 H
A H A, S HiH A = R 4 MUCSAC 9 10D B R
fk(P<0.05), W.#2.
2.3 AT HFRIL-6.IL-8 MMP-9 &k 9% S5IEW
2H A RERIZH L6 1L-8 MMP-9 & B i 7+ (P<0.05)
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e s A WA AT Y (6, (x400) , B b BT AR 37 5 5 BIURA 25 K 2 2, x400) .
B1 RS ABARREFTIEL

e

& ¥, ->:‘;.‘
.r.:&.‘?*f—'é P

SERTHAS AR 4L SERTH A R4
2 RWMBEBALERAKREFZREGFR) £ (£ E RS & x400)
‘

s ? 'y ',_ : V ;
> P n" ..‘ % . ’:. A S <
SH v ), e A j"

aSght 1./ 67, =
[EEiE R EHA

RirEE A R 4 SERTH A R AR
3 BAGFEIRLAL 5K G SAC(MUCSAC) Rk L ( 92 A BALF F & ,%x400)

SRR L, Ear RS o m SRR -6 7% S EFR(P<0.05) 32 B RIIHZ 1L-6 2 AR (P<0.05),
B (P<0.05) , ERTHASZ P S HE 4] MMP-9 IL-8  IL-8 MMP-9 & &2 R L4 it2# 5 X (P>0.05), S5HH
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2 ARG EBEALEGFR MUCSAC X% 1LE

(n=6 ,X+S )
2H 5 EGFR MUC5AC

IEHH 14.65%3.55 24.66%7.69
T2 164.08+33.06" 98.44223.09
SEHTH RS ARG 94.21+15.317* 69.32+12.96™#4
SEHTH A R A 75.26£20.29"* 48.22+16.52*
SERTHAS R A 60.99£11.79™ 29.09+3.81*2
W R A 76.7110.21"* 78.22+19.39"

T EGFR B AR K T2 4K , MUCSAC A B R 1 SAC, SIER AL
8 ,%P<0.05; SR LS, #P<0.05; 5 B H Al HHAL LA, A P<0.05; 5
S H AR 7 = 4 E A, A P<0.05S,

FHAL LR, SE AT H RS AR B TL-6 & i 2 R A 58
THE X (P<0.05) o ¥R H 5450 Gt 41 7] MMP-9 (1L-8
T 2R G E R L (P>0.05) , 2F Fi H A 7 5 5
2 1L-6 7 B T H RS AR & 21 B AR (P<0.05) .

L33,

2.4 3B EERE IncRNA SNHG16 .EGFR .MUCSAC mRNA
FAwgFom HIEHE 4 A BRI IncRNA SNHGIG
EGFR .MUC5AC mRNA £ ik 7+ 5 (P<0.05) . H5H
BRI LB, 2 A HAS AR s 45 R 4 S OR F AT
2H IncRNA SNHG16 .EGFR .MUCSAC mRNA 351 3 3
AR (P<0.05) . 58 W w1 F R, o i H S 7 1% 5
2 IncRNA SNHG16 .EGFR MUC5AC mRNA 363k 25 5
G423 L (P<0.05) , ¢ Ri H A b H A
MUCS5AC mRNA ik 2 5 A G4 2 L (P<0.05) , 2EHi
H A5 = 0 4 IneRNA SNHG16 . EGFR mRNA 261k B
i FEAK (P<0.05) o 3 11 H A% 1 4% 551 4 41 2 [8] IncRNA
SNHG16 mRNA FRik 25 5 LG 1T 2 L (P>0.05) 5 EHif
HA57 % F 240 2 (8] EGFR .MUCS5AC mRNA 33k 2% 5
YA Gi 12478 L (P<0.05) , H 3k KBl & 1 7 =
MR, WL 4.

R3 BAFFEELALMMP-9 . 1L-8 . 1L-6 4 & L4 (n=6,x+s,ng- L")

IL-8 IL-6

21 51 MMP-9
IEE A 653.47+149.80
AL 2677.52+377.42"
R HAS AR bl 1811.38+250.81"
R H AR R L 1629.74£321.43"
R H A R ] 1542.91+238.82*
FRH E]HZ 1729.06+284.08

310.85+42.54 60.72+8.45
160.83+16.17"
94.95+5.244 4

89.94+4.847

434.91+56.39"
387.28+15.15"
375.50+42.23™
347.48+27.72" 71.17+6.42"

371.28+69.47" 78.94+16.69"

1 MMP-9 g 5 i 42 & 25 P9, TL-8 14 K-8, TL-6 N AN 25-6. SFIEW 4L HLAL, #P<0.05; SR B4 F A, #P<0.05; 5 R H Al A AL, A P<0.05;

T H S 0 L L, A P<0.05.

R4 BB FEBL L IneRNA SNHG16 . EGFR MUCSAC mRNA %A H JU AR (n=6, x+s,272*Ct)

20531 IncRNA SNHG16 EGFR MUC5AC
A 0.99+0.06 1.98+0.08 3.96+0.22
k| 1.93+0.14" 4.94+0.42" 29.75+3.82"
R H A AR E 4 1.50+0.43™% 3.29+0.54*4 A0 24.27+0.50"*4 A0
ST H S TR 1.38+0.43™ 2.50+1.99"*4 16.05+1.79™ 44
ST H A R 1.27+0.21#4 1.99+0.47*4 4.20+1.34"
R R IH 1.35+0.14™* 2.56+0.25™ 5.98+1.02"

1 : IncRNA SNHG16 K AEE 4% RNA /NZA™ RNA 15 E 2 16, EGFR N R A K FFZ KR, MUCSAC MR E I SACERN . SIERAE,
#P<0.05; SR AL, #P<0.05; 5 AL AR, A P<0.05; 5-F 10 HAS 17 A 4 HL AR, A P<0.05 5 50 R H s h il 24l He s, [1P<0.05,

3 it

CRS AJ U J Hp B2 2 G DR " 0 o (R R) - KR )
B MR T, R SR B IR o S I T R AN Ik
L7 S UK 2 DR L2 8 IR R T I, A DL £ 3 ekt
U, EZ AL FRTH AR 7 B 44 R H SR
LR B e AR A DT R AR 455 Z AR IR IR 22 50 5
S5 E T HEMOR” AE T, i R
PTRY BT VN ol £ I 2 SN DN 117 NP Y ) 3 L
1= RS R H R F R, AE, BOXTE |
WERES o VR AN A AR I R R

M Z-1B(IL-1B) JIL-6 I R FE K F--at (TNF-a ) S M 4
LW AL i (SOD) 263k , R bt & it i i fb 55
YERIY o = B AR AU RT 46 XA 5 e, s 4 R 2
b2 P R N N R 8 O S P S W
O] R AR AE . R R AR R R B
AR o BUEA B0 53 A6 95 5 2R T ik BH A% PR 7 -
kB/22 Z4)E 3G AL TR I (NF-« B/MAPK) 5 556 5, It
P NOD # 52 (R $A 8 11 45 14 38l A0 G 2 11 3(NLRP3) Ji
SIFCTE , AT TR 2 RE T o ARG A AT 3 A 1 o] R T
JLTEE 3-8 /46 11 16 B (PI3K/Akt) {5 53 J% I8 & 4
FEN . RAER SE UL MM 2 T IAC R
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FFFE IR, R AE A T B 8 P e 4 e e — SRR R
A B, 3 P A3 R R B IR BRI . B S ] R 4
PURBIRSCR ™ HRAAE 2, W IR, MR YT
CRS.

IncRNA 7E AR BR R AR BT RIEEEEY
SUIRE, AN gL e T B LR S R SR R R A% i
B IncRNA SNHG16 i F Y ik 17q25.1 &b, B IR
TEAR ZRPE A 2 BF 20 L Jg v & B2 S % B £ i
FEF G, H 5 WG X RE D22, AR5 &M,
IncRNA SNHG16 1 % iE %505 IR 6 38 57 % o IncRNA
SNHG16 WAl HE R Z2 175 T 10 9 i S g >, 38 n] il 1 2
5 PI3K/Akt 5 3 #§ S b A K I F-B(TGF-B) 55
B S A F RAE R o AE—TTUE /)N 4 A g 4 F
58177 e % B MUCSAC 52 IncRNA SNHG16 (845, 7R 42
EAN LG BE RS 5 T R R R o SR Al A AR A
JEAR SRR b R A M5 57 L UE S IneRNA SNHG 16 W] {2
PEMUCSAC IR £ . MUCSAC J& 5 i B SE B IR/
W EBRREAZ — R EEA N5 . CRS
W R IR B I MUCSAC TR 8 1 5B(MUCSB) , M
SR EE = W, R T EUR R B R R AR E R 1)
FEEHLH] >

EGFR 78 £ Zh AR A0 A .1 5z 200 it A 22 s 4 i vp
BIfi iK™, EGFR 5 R K AMiE K HF (EGF) Jf ik
AR HF-a(TCF-o) FFRARLE G )5, 5 H B s KA
TE W — RAR S B R AL , BTG I MAPK {5538
PI3K/Akt 5538 #& " | 1% 20 R 28 A5 = i 3 R
I SR80 TR F 3 (JAK/STAT3) 5 53 5!, 1800 NF-
kB 5 S o SP1 S ST AR HE 1L-8  1L-6 45 R AE
T B e MUCSAC . MUCS5B f 35, I3 MMP-9
BTG PRI 1 ek MMP-9 2 24 4 T 9 A O ik R
T, 2V YR B S Y B R B R
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