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Study on the mechanism of Tongbixiaoti granules
in the treatment of chronic rhinosinusitis in rats

WU Minman, QIU Bowen, WANG Xuan, MA Yue, DU Xiaoxuan, MAO Eryuan, GUO Zhaogang
( Department of Otorhinolaryngology, the First Affiliated Hospital of Yunnan Universitiy of Traditional Chinese Medicine
Kunming 650021, China)

Abstract: Objective To provide objective experimental data support for the treatment of chronic rhinosinusitis
(CRS) with Tongbixiaoti granules through animal experiments. Methods A total of 60 SPF SD rats were selected, 10 rats
were selected as the normal control group, and the others were randomly divided into model group, clarithromycin tablet
group, Tongbixiaoti granule low-dose, medium-dose and high-dose groups, with 10 rats in each group. After successful
modeling, clarithromycin tablets and Tongbixiaoti granules were administered by gavage for 2 weeks, and the nasal mucosal
inflammation was detected by HE staining. The protein and mRNA of PLUNC, Cu/ZnSOD, PACAP, DJ-1, glutathione S-
transferase-pi and NKEF-B in nasal mucosa of each group were detected by immunohistochemical staining and reverse
transcription polymerase chain reaction ( RT-PCR). The expression level of NF-kB in serum was detected by enzyme-
linked immunosorbent assay ( ELISA). Flow cytometry was used to detect Th1/Th2 levels of Th lymphocyte subsets in
peripheral blood of rats. t-test was used for statistical analysis to compare the changes of immune indexes before and after
medication. Results HE staining and immunohistochemical staining revealed that protective proteins such as PLUNC were
expressed in the ciliated columnar epithelium and submucosal glands of the nasal mucosa. RT-PCR test results showed that

the epithelia and submucosal glands of the rat nasal mucosa were reactive proliferation after treatment with Tongbixiaoti
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granules, and the nasal mucosal protective proteins such as PLUNC were increased to resist chronic inflammation.

Clarithromycin treatment mainly promoted inflammation resolution, while the production of protective proteins in the nasal

mucosa was not significant. ELISA detection of NF- kB expression levels in rat serum suggested that both Tongbixiaoti

granules and Clarithromycin tablets could reduce NF- kB levels in the serum of rats with CRS and achieve anti-inflammatory

effect. The flow cytometry results showed that both Tongbixiaoti granules and clarithromycin tablets could increase the

proportion of Thl cells and decrease the proportion of Th2 cells, thereby helping to promote inflammation resolution.

Conclusion Traditional Chinese medicine Tongbixiaoti granules can improve the local immune function of nasal mucosa by

increasing the content of PLUNC and other protective proteins in nasal mucosa tissue, and reduce the ratio of serum NF -

kB and Th2 cells to promote the remission of inflammation, so as to achieve the therapeutic effect of “strengthening the

body resistance to eliminate pathogenic factors”.

Keywords : Chronic rhinosinusitis ; Tongbixiaoti granule; Clarithromycin tablet; Animal experiment; Strengthening the

body resistance to eliminate pathogenic factors
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1 #ZREFE

1.1 SR

SPF 2% SD K 60 H,6 ~8 JH#, T 18 ~
24 C MIMHRIZ 50% ~60% 12 h BRI S8 1) b
e 3 KRG BORLRDRER SR, Bl oK .
1.2 2SR A s

YR A (36 [ sigma) A A A (L sig-
ma) SEB (3 [ sigma) | 5o 4 %5 R 7 (b il E 55
2) L S T U MURL (= B A B BE B N AR )
ELISA i3 & ( 32 [E Abcam ) , PLUNC, Cu-ZnSOD,
PACAP,DJ-1, 43 KA K S e ¥ lil-pi F1 A SR 5% 13 20
Jfife i K F-B ( NKEF-B) 2 58 B Bt 14 ( 3% [E Ab-
cam) 3 [E EPOCH b5 A% | 52 i 5¢ 't i F PCR Y
(FRER KA H] FC-3100) \RT-PCR &7 ( Servicebio
Al A AR (32 [ Biolegend 4] o

1.3 A8 GS2 R RUBE B R T
1.3.1 S BB RREENL LT 6 4

TEH A R O s B 4 e i T UL A 5
2 T i T AL R ) R 2 3 S T U e )
445 10 H L3k 60 Ho

1.3.2 #A# s P KEGE N ERE SR 1 G IT
HRREAE TS 1 BB BRIE R LA S0 HR R
5T R S AT A B, LADPBTE R 0.3 mg
YR BURR, SEALER 30 mg VE A5, sk 3iEh K
VA A o 1 ol YR AS AN S T SR A R, B H
1RSI 7 K. 55 2 BB AR i A 4 i s
A5 2 JA, 1 50 HIR BT R ¥ 28 1 i iR B2 R 5%
TR AR o B R BRI 5 5O L, I MR B2y
19 Y GRYE 45 R ST B A AR JESL R
10 d, BRI ARFE] S min, 55 3 BB it 50 2R
TR T 5% UG E E 25 pL &/, R HE 1 WG
)y s R B2 T 5 ng 19 SEB {if S 2 2555 )5 1.1,
FreE 6 J4,
1.3.3  #EAz2s @RS 3 BrBOE UG X se bl s
B 3E SR RV R R 2 3 S e A 7
2 B UK e ) R 2K BRI T 25 259R 9T, 43 )
FHZ T 0.15.0.3.0.6.,1.2 g/kg W5 & 47
Ho BRIESHEE S, H2h—rft 15 d, A
N2) . IEHARG TP,
1.4 RERVBOP 5 FLAG A

HA IR 2 KK R BURBRAL SE IS 4T X
W s OB RE AR HE Y €046 0] 52 5% 66 H6 1) 4 A 1
190, 5 ()M o 280 I A5 7 92 L P A 000 ok 5% 28 B ] &1
PLUNC , Cu-ZnSOD , PACAP . DJ-1 . NKEF-B | & ik &
JIK S ¥ # Big-pi
1.5 RT-PCR #:U K &2 254 2H PLUNC . Cu/Zn-
SOD .PACAP .DJ-1 1) mRNA ik

BURAFE I H 21 30 me, B T I A T2 1 BF
o, IF i 2 OO AR W OB AR IS L A
Trizol XA, IF4% RNA $2 0] & 15 B 45 $2 i
S RNA M E & FEZR IR i, 22 If Servicebio RT First
Strand ¢cDNA Synthesis Kit 168 515045 5% i, cDNA | %

.24 .



S A5 TG PR Y T O BRU R G 32 A AR AL 5

%439

FI SYBR Greenll {i% & %¢ 635 2E 47 97 4 S B AG I O
#E A+ ( PLUNC ,Cu/ZnSOD ,PACAP .DJ-1) f) mRNA
Tk, YA N 95 CHIASE 30 5,95 CAE
M5 5,62 CIR ALY H 30 5,40 NMFH, Hie2 4
LTS H RS mRNA M xR K 519 W L
AW TR A PR F AR, 5P LR 1

x1 5975
FH[H Elzdl £ (bp)
DI |5’ -CGAAATCCTGACCTACGTGC-3’ s
i 5’ -CTTAGCCAATGGGTGCGATGTAAC-3’
Wi 5,-TGACCATGTGTAGCGGAGCAAG-3’
PACAP thﬁs, GACCATGTGTAGCGGAGCAAG-3 ©
T 5’ -GCGGCAGGTGAACAGGAGAC-3’
-3 5 ,-CCTCGGCTGCTGGAACTTGG-3’
PLUNC J_ﬂf? ? 104
T 5’ -CCAACCACGGGCATATTCACTTG-3’
Cu/Zn- 15’ -GCGGTCCAGCGGATGAAGAG-3’ "
SOD W5 -ACCACCATAGTACGGCCAATGATG-3’

1.6 ELISA LA K BUMTE A% 5% 5% B (nuclear
transcription factor, NF-kB) & ik 7K 3

YRR A (9 R SRR DK L5 A% U ), #% ELISA 420551
& Ul A5 20 BRAG I 1 ¥ Hh NF-kB.,
1.7 3 S A I R B AP i The 7k 2 40 i S
Th1/Th2 /K3

W 3mlL BT EE R B4 I, >R FH %% 2 A6 B8 5.0
WO BISE INBAASZ A, T 2 x 10° A~/ mL 41
24 FLARFEFRFEIMA 2 pl cock tail (500 x ) 3 3 ~
4 hs AR A T O AU, I B BT 5] 100 wL,
1200 rpm/5 min B§.0FE B S, A FITC FRi2 1
CD4 .CD3 Hitff, s IR A FIRBUE 15 min 47 AR
4, M A800 L Cell Staining Buffer,1 200 rpm B5.0»
5 min, 3 384 I AW ] True-Nuclear™ Tran-
scription Factor Buffer Set 400 wL,4 °C il & 30 min,
2000 rpmg§.ts 6 min, ZH VLRS- IF 4 BUMA PE 4
LAY THER (interferon, TFN) -y 7K (Thl A4 ) ,
FITC $Rric i) 1L4 HifR (Th2 K% )4 °C ,45 min 17
MG, 2TF VRO FE B S, A 500 pl Stai-
ning Buffer [ HLKI, Jf DL IFN-y Fl 3 A K
(interleukin , TL) 4 A R IE 7351378 Thi T 40
A Th2 R EL 4. R CellQUEST Pro % {4 43 #r
45
1.8 HEil#iitk
Heda R H] SPSS 23. 0 i fE kAT S0 A, i
PERIIF G IR L, & 5 FoR, 7 2255 Z41IA 1L
BOR ALK 2 J5 22 53 1 ( One-way ANOVA) 747 1t
B, LA ] LR o Ky, J7 25 FF P AL A] FE AR

MRS . PL P <0.05 Sy 225+ BAT G2 3

2.1 HE Y 5K BRL5 2h RS2H 2 3 i A8 1

LI AL, K RS P 5 5 Ao a4 G 2l 5
SRR AT I < IR L SR A R P TR R A 4
HR PR 20 S S AN VR T , £ Ak 2 A RN R A
FERGAE ARG A= i 2. Rl B R 4l
TN SRR R R DI P E AR AR FE R AR B
LT B AR T i 4 HES ZE AL 3 5 T ORI
H R R e A R R P R B S AN [ R D
WA B R AR, SR B AR b e BEA KR
IEH . ShiBiAls 4l HE Qe 25 1L 1 ~6,
2.2 Ak OO SR OR B M R KR
BRI SRR

G s 414k YL 6 % B PLUNC, Cu-ZnSOD , PACAP,
DJ-1 Z5 ,NKEF-B, 8 Ik ik S R fifg-pi £ 3R IK7F
BRFEAT AR bR SRR R R, B
K 7~12,
2.3 RT-PCR £ K B S &40 41 PLUNC Cu/Zn-
SOD .PACAP .DJ-1 ZE 1/ mRNA %k

SIE B 4 bE R, AR T 41 KRR B B I 4L 4TI
PLUNC ,Cu/ZnSOD . PACAP DJ-1 ffj mRNA ¥ & T}
B (PLUNC:¢ = —6.865,P =0.002;Cu/ZnSOD ; ¢ =
~6.144 P =0.004 ;PACAP:t = —3.635,P =0.021;
DJ-1:t=-6.791,P=0.002) , SEARIL LI, sedn
% F 40 B 6 2H 2419 PLUNC , Cu/ZnSOD | PAC-
AP DJ-1 ) mRNA 45 Bl & [k (PLUNC : ¢ = 4. 506,
P =0.002;Cu/ZnSOD ¢ =4.441 P =0. 002 ; PACAP.
t=2.713,P =0.029;DJ-1:1 =4. 642, P =0.002) ,
T b Y1 Yo A AV ) R 2K BR B R AR 41 4 1) PLUNC
Cu/ZnSOD , PACAP . DJ-1 ) mRNA G W & ik 75
(PLUNC:¢ = 1. 823, P = 0. 106; Cu/ZnSOD: ¢ =
0.575,P =0.582; PACAP:1 =0.568, P =0. 586; DJ-
1:0=1.525,P =0.171) , 3 & 75 i 50kE 751 & 2] K
LB B4 21 1 PLUNC , Cu/ZnSOD . DJ-1 [ mRNA
45 W 5 (B I ( PLUNC ;¢ =2. 411, P =0. 043 ; Cu/Zn-
SOD:t=2.557,P =0.034;DJ-1:¢ =2.787,P =
0.024 ,PACAP.t =2.057,P =0.023) . 3@ & 4 6 5
AL 0 2 K R B B B 41 21 49 PLUNC , Cu/ZnSOD |
PACAP DJ-1 ffj mRNA £ B & i [ /it ( PLUNC . ¢ =
4.066,P =0.004; Cu/ZnSOD ;¢ =3.575,P =0. 008 ;
PACAP:: =2.884, P =0.028;DJ-1:1=4.339,P =
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0.003), WF2,

2.4 ELISA KR B Y NF-kB kK-
HIER A HOE, BRI R AL A9 NF-kB f 3£

K& BT = -3.802,P <0.05) ; SHIAAH

FOEE, vedidg 3 4R BUMLTE A NF-kB R KK

REFEMR (e =1.467,P <0.01) , i £ 1 i AURE 1 571

L RSP

HE x400 B 6 Gl G yH ROk s N 4l 6AHE x200

2111k x400) B 8 PLUNC (fyH 1k x400)

A KRB A9 NF-«B ) RI5K A — 2 L%
k(¢ =3.588,P>0.05) , 3l & i B HORL 7)o 20 K
SUIAL T A NF-kB #2818 K F- 35 IR (1 = 2. 366,
P <0.05) , 3 G 1 T UL o 511 1 2 R B ML T ) NE-
kB FIRIKF R AR (1 =2.379,P <0.05) . L
%3,

1 E#4 1A.HEX00; 1B.:HE x400
Bigd 2A.HE x200; 2B.HE x400
HEE K4 3A.HE x200; 3B.HE x400

10

m2 B
M3 i
M4

B0 WUk KR 4] 4AHE x200; 4B:HE x400

12 B 5 38 & v ks o 75 Al
; 6B.HE x400
B9 DI-1 (4rEdifk x400)

BEAL x400) B 11 AHKHFIK S FeAgHE -pi (SeseZi Ak x400)

B 7 Cu-ZnSOD

S5A:HE x200; 5B:

(Bes

& 10 PACAP (%
12 NKEF-B (f#Edifb x400)

F2 KEAESFBEALRPEELN mRNA ZiE K (v xs)
13 s R A2 PLUNC Cu/ZnSOD PACAP DJ-1
F i (g/kg) (2784 (27280 (2724 (27289
EHH 10 1.01 £0.02 1.01 £0.01 1.06 +0.09 1.02 £0.04
T2 10 2.80 +0.58" 2.23 +0.45% 2.08 +0.62% 2.51 £0.49%
SRR A 10 0.15 1.27 £0.48* 1.11£0.35* 1.15+0.45" 1.20 £0.40 **
SHR L R IR 10 0.3 2.11 +0.61 2.05+0.55 1.87 £0.57 1.91+0.73
T T Vo AR Hp ) e 2 10 0.6 1.96 +0.52°* 1.50 £0.46 1.42 +£0.35 1.66 £0.47
T2 T Vo U g ) ek A1 10 1.2 1.36 +0.53 * 1.33 +£0.34* 1.17 £0.33 * 1.32+0.37 %

T SRS, © P <0.05, ™ P <0.01; 5IEH 4L, P <0.05,
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R3  RBUMHEE NF-«B KKV AL

(x +5)

451 ﬁ?ﬁ?i) NF-kB(pg/mL)
ER 10 - 1 054.45 £48.45
TETRIZ 10 - 1238.99 +82.53*
PR R4l 10 0.15 1076.74 +53.81 *
T H PR BRRRI R 10 0.30  1179.12 £54.74
A SR R R 10 0.60  1128.90+£52.98"
TR R 10 1.20  1096.39 +64.33*

VE S ROBALLE, P <0.05, ™ P <0.01; SIE#ALHEE,"P <
0.05; NF-kB( B 2T
2.5 i X i AR G I A JE i Th 9k EL 41 i I
Th1/Th2 7k3F

DRI 25 5 7 < 5 A b, AR KRR

SR Th 20 1 L 451 S 25 B ARG, Th2 20 i L 451 B
WA (P <0.05), Thl/Th2 4 il b fE FE A% (P <
0.05) ; SECBIZ LR, sehvids 2 4l Thl 4 5 L
FhEr, Th2 248 Jfd b A5 ] @ B AR (P < 0. 05) , Th1/Th2
A AR ] BRI (P <0.05) s 5B LK, i@
S I Ve FUREALR ) 2 20 R RO P T I Thl 248 71 52—
SERRFE T, Th2 20 ff bb o] 22 — i R B R AIR (P >
0.05), Thl/Th2 #fi g b AE A7 — & B EBEAR (P >
0.05) ;3 S 1 s UKL | 7 711 2 2H KBRS0 A I Th
2 f0 L ) R, Th2 240 e L 51 B IR ( P < 0.05) , Thl/
Th2 2 LU (R (P <0.05) W34,

3 g

PR — 5 52 5 HE S A G 9 LA 22 A
T, KA N 10% ~12% o PE25RJAPUAE R BB
JRIAER O 3, il B S B VR A 50 S R AR HER) , A e
BORARNE AR 2 — P RN B R E TR
07 R 25 ok eI A R 2. R
(1 p 25 2 ZAE DT TS UESE BAT SR DI TR
PRI RErE A, KRG 2 bk, I, P 2y
Z 8L R 52 R IR HA R K L H R 5
{Ho T H TR RRLEAR G 2 B PR EEBE 4 P IR ER
JERIZR B 45 2 4R I R S W B 6 712 M e —

=

91 e PN A ) (R B R i I 2 A
VELS DR R ARAE R R DO AT P
VI SROT RS RE L H D) o AR 1 18 v
SR SYIRRLSLI WTST , 75 38 5 T 6 MORL IR ST
PE S 52 R AE AP
PRI AR R IR Sy B AR e S 1 S22, 02
PUARXT SNSRI 55— BB 2k S — B SERENE
FRATBRG . bR AN rh R 2 M RN B w5 20 i 25
JEPE RN ) T A T o b B A R R
BEFWA EREN E LA, bR B A YL
REAE AN, b R 20 il 2 — B SR Fr e . SRR
B AN AT R A4 TT 23 WA K e LA B A T RE 1Y
YU K A0 P15 & [ (antimicrobial peptides and pro-
tiens, AMPs ) , 1% 14 i L8R 25 5L B 1) &% L TFN
Clara #Jifi-10 kDa & 4 .S100 & 4 IL-37 %, Hups
AL SE LI AITFEUE SEPT R RN HTTE 2 1 FEERIATE
S RHIEE b B2 AR A0 RN PE R b B o SR W]
W IR 3 2 3 D A4 2 A PR 3R SRS 5 S R S5
IVADICILEN pRE N Y ekl L7/} e ibe R 7 - I g i
L T A5 D A 1 PR 2ty 5 i G A AR S LA 4
fE—Rii " FRATRIINIER (R 2205 R
9 526 B AL 47 Pk ZE 1 PLUNC . Cu/ZnSOD . PACAP
DJ-1 3 H A BEH K S ¥ A Hig-pi A NKEF-B X J@ ¥
RAT, BRI 2 IE S, Horh PLUNC it 4 470 2%
Ju PACAP T ML 1, Cu/ZnSOD .\ DJ-1 &
BT IK S He o Bi-pi A1 NKEF-B A5 A 7E,
BAV SR E B B A
NF-«kB 2 515 2 9 0E ROV AR SRR g 43k 55 4
FERF, R ARAE B, B A% L R, FRAE R S i 1 2
R EREENER . IR RN IR R
PR PP 2 M i NF-«B Sk 1L-6 TL-8 25 5
AP T BRI, NF-kB Al 6055 4 % %
SEFREE K PG B B 2R bR o AWFSE ELISA K5 K
BRIV P NF -k B IR /KP4 75 < 3 S5 1 o UKL A% o

bt
R

N

\

g

i @ oW D

KEl

l

T4 FAAKRR ThI/Th2 SH K HEARLEE  (2+s)

215 A BRI Z R (g/ke) Thl1(% ) Th2(% ) Th1/Th2
IEH#4H 10 - 0.58 +0.08 0.19 £0.07 3.2920.75
FETRIZ] 10 - 0.22 +0.04* 0.76 +0. 15" 0.31 +0.12*
SRR 4 10 0.15 0.36 £0.06* 0.33£0.09* 1.14 £0.30*
T 2 o TRV 7R R 2 10 0.30 0.30 +0.06 0.50 +0.13 0.62 +£0.20
005 T Vo AR Hp ) e 2 10 0.60 0.56+0.10* 0.29 £0.09* 2.00+0.40"
T 5 T Vo U, g ) Sk 24 10 1.20 0.56 +0.09 * 0.20 £0.02* 2.80 £0.40*

o SRR A, P <0.05; SIER41ILE, P <0.05,
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PLEEFR T BIRE IR 12 Ik 5 5% AR K BUMLYE i) NF-kB
KB BIHTR R

Thl 2843 1L-2 F IFN-y, Th2 ZH a4 W 1.4
FIL-5 . ABIFGR I 2 4 M AR I K BRAM A I Th ik
ELZ0 L ¥ Thl/Th2 JKF Bos: 5 IEHH L, B
RUZH K FRUAMA ML Th 20 i b A1) 558 25 ARG T Th2 20 fifg
Fb A5 B 5 7 55 (P < 0.05) , Th1/Th2 21 Jfd b i B I
(P<0.05) , X BLHIA R FENE 1 5 55 48 K USSR
P54y Th2 S BRI GAE T o AW 5 4 W Hp 2 1
TH T AR AN ro P 5 2 I RE$E 5 Th 20 He 3], REAIG
Th2 28 L6, AT B 02 5T IR .

AR B ST S M B 5 R B K B S W AL, T 5%
4 WL I 2238 B TR URLIG T )R, R R BB
FREIET RR A SOR e HE A, 77 AR PLUNGC 5 S 8 AR
PR Y 2 ORI M A R R IETH IR .
I ZIRYT G EER AR U RAE AR | M 5 26 B AR 3
PR EAZ, BT LA R AT 1 A B 32
XA 7~ P 243 £ T o ORI 3 5 4 =) PLUNC %5 5
FHILOR PR B (1 ok el 3 B B )R R e i T g
AT AR T IR B 2 PR IEREAS” TR TR
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