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AT Hr, R T UPLC-MS M TBXTG %5 th 31 Fb &4, Z BN 2E BRIS M B IR 2, 5 1E# %t
WRZH Lh e AR 20 K BR B A B 0 A 08 1 90 002, K e MR A MR T AR AR A 5 SRR ZH A LY TBXTG 4571
T SRR INT G IR | R R B AE S50 AR A 25 08 5% s TBXTG A o 25 30 M1 Y 5 W 4 Ml AR 75 %) CD86 3
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Regulatory effect of Tongbi Xiaoti Granules on PACAP/
macrophage/ECP in rats with chronic rhinosinusitis

QIU Bowen, WU Minman, QUBI Yizuo, MAO Yuaner, ZHOU Yingyun, LIU Zihao, WANG Hui, GUO Zhaogang
( Department of Otorhinolaryngology, the First Affiliated Hospital of Yunnan Universitiy of Traditional Chinese Medicine
Kunming 650021, China)

Abstract: Objective To investigate the regulatory effect of Tongbi Xiaoti Granules ( TBXTG) on the pituitary
adenylate cyclase-activating polypeptide ( PACAP )/macrophage/eosinophil cationic protein ( ECP) in a rat model of
ovalbumin-induced chronic rhinosinusitis ( CRS). Methods The chemical composition of TBXTG was analyzed using
ultra-performance liquid chromatography-mass spectrometry (UPLC-MS). Sixty SPF SD rats were randomly divided into six
groups : normal control group, model group, clarithromycin group, and low-, medium-, and high-dose TBXTG groups,
with 10 rats in each group. A CRS rat model was established by ovalbumin sensitization and challenge. After successful
modeling, all treatment groups received oral gavage for two weeks. Nasal mucosal inflammation was assessed by
hematoxylin-eosin (HE) staining, M1/M2 macrophage polarization was detected by immunofluorescence staining, and the

expressions of PACAP, interleukin (IL)-10, transforming growth factor- (TGF-B), ECP in nasal mucosa were examined
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by immunohistochemistry. Serum levels of PACAP and cytokines [ [L-10, TGF-B, tumor necrosis factor-a ( TNF-a),
IL-6] were determined by enzyme-linked immunosorbent assay ( ELISA). Data were analyzed using GraphPad Prism 9. 5.
0 and Image-Pro Plus 6. 0. Results A total of 31 compounds were identified from TBXTG, mainly flavonoids, phenolic
acids, and flavonoid glycosides. Compared with the normal control group, rats in the model group exhibited marked chronic
inflammatory changes in the nasal mucosa, characterized by substantial inflammatory cell infiltration and glandular
hyperplasia. In contrast to the model group, the pathological changes such as inflammatory cell infiltration and glandular
hyperplasia in the nasal mucosa of each dose group of TBXTG were significantly alleviated. TBXTG significantly inhibited
the expression of the M1 macrophage marker CD86 and promoted the expression of the M2 macrophage marker CD206.
Furthermore, it upregulated the levels of PACAP in mucosa and serum (P<0.05) , increased anti-inflammatory cytokines
(IL-10, TGF-B), and reduced pro-inflammatory cytokine TNF-a, IL-6 and ECP expression ( P<0.05). Conclusions

TBXTG exerts certain anti-inflammatory effects. It can upregulate the expression of PACAP, promote macrophage
polarization from M1 type to M2 type, and regulate balance between pro-inflammatory and anti-inflammatory cytokines,

thereby alleviating the nasal mucosal inflammatory responses in CRS rats.
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e 552 9% ( chronic rhinosinusitis , CRS) 42 H- &
WABEREH ULIR , KR 10% ~ 12% , I R 52 b 8
JEEFN S0 S R M AT | S B SRR 12 JA LA
o ABGERIVE BRIRYT 32 Bl P TR R AR R
PR 30 LA SR A SRR R A R . SR 1%
GARITITRCA IR B E T T RN B RE TR, B
KINMZG T e 2O WA R v, KEAFFEER
B, Z2 Ff 24 B SR AR BT PLA A S 3 R
P, KR e et m, Wi, P25 T CRS 1BY7
HA MR SRRSO A . 38 55 3 JURL ( Tongbi
Xiaoti Granules, TBXTG) J&H = & P E 44 =
IR W ZLFZ AR 2T 4F CRS MG IRIAYY &8 &
AIBEBEHIR . 1220 28 A B 24 i e B A B Rt
T, 75 25 B A B BE e R 30 2247 (et i 5C
5. 2)72022076) . ZHI I RBFSE B TBXTG AJ
DU E G CRS Y AR AR, valt 20 55 2 5 1l i
kR S 43 WA W DR R ik 85% ' . B
SR HE— B TBXTG 7T LA 235 32 T g, 70 il
LA ML AR | BEAR Sk 40 A AT Ay K 7

AT Z AR CRS 15 B A 4 4R 22 5 4 1 o
WAL I T —Fh SRR 4 2 1 — e (AR 1 7R
AL B 0 BK ( pituitary adenylate cyclase-activating
polypeptide , PACAP) , 3 J& —Fft F bk I 248 Bt 75 it Jist
BRI PR 77 AR B B SR BT R I B R 22
KU L e A% R G e R A T Y 2 AR A
RVH AT G BERRAS , I3 3 VA 19 AR 58 RN 58 4 P 1
(KPR RIEHARAE T, PACAP AMLA] LAZEFRF
o2 R G-, 30 AT LR T B 22 8 40 W R GE P
> A, PACAP HAT P A A& M, If X £

TR ) AT SN B T, B 435 %o 4 B € 7 4 Bk
FRIFI L A S5 T 2 B 2 P (R s il VR R
P S E AT 5 R A 2 R R R Y 2
5. BRI RIEREN FES 5% da
Wit A FH 2% I R T I Sl A S, BRI R PR 4R VA
Hh R HT TNF-o, [ B R8I0 B PR Rt AL IR -, 5%
BB oA Sz . B WA A (A T R A
PERIRUN DI RE , UL TE A 1 62 L 2 1Y) 45 B B A 4
Ve AR SN R 3 SCHEE . PACAP £85
1 AL TS M R A2 A 25 5, 1 3 Ak i B w20 i
T 9 i 40 . [X 1 Jih 9 PR FE A - (tumor necrosis
factor-ac, TNF-o0) | 1 40 i /1> & (interleukin, IL)-6,
IR HE BT % I F 1L-10 % 1k A= K -8 ( transfor-
ming growth factor-B, TGF-B) 7 , NIXE AL B
Wk 200 L 2 #E 0R AE F
PACAP 4] LA il il FE I 240 M Bk A 5, I 41
1l g 12 P8 20 L eosinophils, Fos) iE A2, b 4h,
T HEfE #4340 5% ( cluster of differentiation, CD)4"
CD25" Foxp3™ ## 75 14 T (regulatory T cell, Treg) 4 Jifl
3 A, DT 5 5 Ao 5 T A2 0T 3R B B R AE
FI') . Eos & CRS, R 52 £ B A I S 4 S0 4L
PEANMNL . Eos ¥R B BRIR, 5 2 A & & 1] et
O, I, Bos IRAEARZ 5 5 R N B & HLEEH G,
Eos 8 BEHCAS Fh S AE A B A4 i A 7, (096 11 =
I L/MIE TB R T (platelet-activating factor, PAF) |
IL-5 720 i — Wik 40 i 46 7 338 Y 7 ( granulocyte
macrophage-colony stimucating factor, GM-CSF) DA &
W& iR P4 k7 41 A2 BH 25 - 25 1 ( eosinophil cationic pro-
tein, ECP ) Il 3= ZL il 4 & H ( major basic protein,
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MBP) , S8 M AGE S5, Hodh  ECP Ji i
3[R WU S B Eos W ALIIELEE , ATAEH Eos i
MR RE SRS . R, ECP a] LAFE g B Al
Pg ™ R B FN I IE BOR ) T AR T

AR R CRS K RUBEAL, BF5¢ TBXTG J2
Al LLJEY PACAP/ ELMELNIL/ ECP (95535, AT 45
A8 P S B

1 #efnrE

1.1 TBXTG %

TBXTG Hi 14 Ff v B 28 20 B, 045 8 5 L B4R
A6 AT W R R SRR B AR AR
RAEKY BRI AR EE R H R IR
YR A A 10 557K, BiE 30 min, 139875
B, SR JE IR 4R A3 3] TBXTG $-HU T4, K
1.2 HEROE A% -5 3% (ultra-high performance
liquid chromatography coupled with tandem mass spec-
trometry , UHPLC-MS) 73T
1.2.1 #&#4& HTBXTG 2B M5 0.1 ¢,
HERRPREE B8 A ZEHETE T . AE 8 A 50 mL 50%
K 35 98, 48 75 AR 2 30 min (2% 500 W, 4 R
40 kHz) ¥ 50, FFPREE , H 509% F BERD A2 sk % 1Y)
L PEA), 0,22 m SALIERS 8 AR IR R
1.2.2 &#&MH O35 F R H Waters Acquity
UHPLC BEH C18 # (100 mm%2.1 mm,1.7 pm) ;i
HHIERR R ZIE(A)-0.05% PRIKER (B) B
VEMEARIT : 0~ 10 min, JBIAH A RT3 5% Ft
% 13%;10~15 min, 4E£F 13% A fHE ;15~25 min,
13% A FtZ 20% A;25~36 min,20% A F+Z& 45%
A K 0.2 mL - min™' AR 30 °C, kR 2 plL,
1.2.3 Jig4&M HRESI &7, 1E 608 TR
3 W HLE 3 000 V5 4l BY AR 10 mL + min™'
BETHBE R 350 C HBAIRIRE 350 €, H
TR 4 Ms/dd-Ms2; 58 B Ms 73 B 5
30 000;dd-Ms2 43 HER A 17 500; & F 0 Bl A
100~1 000 m/z,
1.3 YR
1.3.1 =334 K 60 2 6~8 JHW iy Jo k& i
JFAA ( specific pathogen free, SPF) Sprague-Dawley
(SD) REURIFRTEZ 50T (IRE 18 ~24 °C, AHXT
MBI 50% ~60% ) , Y6 I8/ RS E W 12 h, i K
BRAR e O 7 38 XU R G 1 28 1 B PR v 1) A ]

BEIERT LA oK, ALl i R E Z A T
I B PR 24 AR B 22 01 4 W AL IR B A 1L YL
[2022 ] " 7 (032) -02,

1.3.2 EZXAA%4& UNEEA (SR Sigma) |
A (£ Sigma) \SEB(  [H Sigma) | 51 5
EH (LR HI25) " TBXTG ( B 48 H I B e N
R ) R B2 W P56 ( ELISA ) 3050 & (b
7L GeneMean) .PACAP IL-10 TGF-B Fl1 ECP £ vil&
Pk (£ H Abcam) ,

1.3.3 CRS K AR &

1.3.3.1 ZHpA 60 KL KRS R 6 4
(B 10 H) B X IR A2 s hi & R 4,
i A B TBXTG 41,

1.3.3.2 H&R P FENEERE R, TG
BRI S S — BB (W) < Xk B BRIEH X
TR A HAth 5 ZHA 50 H R BRI T E s v, DAk
FrHEniEt, URVEE A 0.3 mg VRN A& L
FRAECPEME 30 mg AR, 7E A BRER K b il 28 (e
BT mL)  BERE 1 RE RS ES 1k, 24 7 .
FBTB(RNER) ARG | IEEES G 2 A
(5521 K) A1 50 A RKRBASRALEA8S T
50 pL Y 5%5R G R A ETFR . Ak, BATELE 10 d
F23Z 19 G935 B 202 W88 75 55 10, BRI AR
225 min, S5 =B CIEMERIE) ARF A 50 HOK R
Tpb 1 RGBS TR R AL 25 pl /9 5% B
BB, [, AR R B A 5 9 45 24 45
LW, Hsk 6 J8, 852 5 ng I AR E T E B,
1.3.3.3 #EESY% EEHEE =B (74 X)
Jei , BRIE H % BE A1 5 45 A0 20 A1 ) Hofth 4 41 ) K R 3%
ZAHN B IR YT, i B OE S 4G T e PR R
15 mg/kg A& TBXTG 3 g/kg .6 g/kg 1 12 ¢/kg, %t
K 1IK,#ELE 15 d, S8 TBXTG F SD K ELAY
s AR AR R TR — A h BRI R =
P, NSRBI S RECN 6.25, R4
T 2SI ) i B R WK R TBX-
TG 4, R BT AIG IR 1.2 4 15, B %4
YIRFGE— N 10 ml/kg, 1EH X R 2H S5 A0 20 o 12
ZIRIT

1.3.3.4 AN REFSE FERIT TG
AR 2 R, R R BURR 8 01 4b A D) R A7 B R B
O B L S T HE Je o) DLPEAY & 5 5
ISR AE R FERE , Qi1 G2 2 2k 2R ) 5o s
SERE M LH 4L PACAP (IL-10 , TGF-B F1 ECP fi 3
ik, BRRREARAHEST [ E A A, Ak
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YR AT e KA, IF T 3%t EAbE s . M
FrEmah 2% W ( Servicebio, IR ; H 5% 5. G1202)
HATHURE R . H 10% 1026 i35 3 30 min J5 8
VIRTE 4 CT 5% —hihk—EFE LR, RETE 37
°CF FH HRP XA EE —HUAR1EE 30 min, )5, fH
FHl DAB K 3R & ( Servicebio, H 5% 5 G1212) %}
YIR it AT et I Wi e N oRE IR . BOXF 55
L 2 AT R o S e o | ARSI 5 fis 5 5% 8 e
AU M1 FT M2 B R4

15 FH fe 2 52 6 Gk 46,3857 £ ( Servicebio, H 35 .
G1226) AT S Fh L 21 rh CD86 il CD206 M3k,
s Z, 2000 7wk e ws , SEA7 Pt s ig &2, IF H
10% A L = 135 A, SRS ¥ U1 R 540 CD86 (1 +
50) BiHT CD206(1:100) —Hi7E 4 C FIFHE AR5 H
HRP BB L E i 1eC EZER TFHE 1 h, H
PBS PR, Y A5 iFluor 488 B iFluor 555 & i
TAE AR B E 10 min, 4> JFRIC CD86 Hi
CD206, #t— 7% e Al DAPT 4% & YL )i, 20 %5 43
e, IR SQS-20 Pro P0G H B v H A R G A
400 fERATEL T UL
1.3.3.5 ELISA &% % iu & PACAP  IL-10, TGF-
B .TNF-a 1 IL-6 7K-F B4k i K Bk O 375 A
AfRR I, AR B S W B8 ( ELISA ) 7 & 1Y
a5 1fl ¥ B PACAP [ 1L-10, TGF-B , TNF-a Fll
TL-6 FR7KF-, e AT i 05 48, i ELISA X7 &
( GeneMean , iX730) I 33X BE 48 5 AR o FH B4 FL
MRS AE 450 nm Kb EGHERE
1.4 Gl

1 FH GraphPad Prism 9.5.0 7| Image Pro Plus
6.0 BAFHATEAH M A2, Bl DL x5 £
NI TR 5 2 00T (ANOVA ) A 1 #r

0 5 10 15 20 25 30 35

B 1 TBXTG A9 UHPLC-MS &L & F %K a. IFE b, U P

WA O -F) o TR,

SRIG AT Duncan’ s Z 8 LIRS, LA P<O0. 05
NESHEAGITHFE XL,

2 HR

2.1 TBXTG 4 UHPLC-MS &5 1 (0% K]

KT R AE TBXTG (9 F B A, Fed ]
STREMPEST T UHPLC-MS 23 #7, B % E ke
FEESY R B E W R 2S, HL B S B B
2%, BETOREERME PR, @i sas 2500
A5 B SCk , LR 31 Ak A, | 2 R
TBXTG i) 24k 14y L il
2.2 HAKRRSFEAL AR

W 3 B, 5 155 X B AR e, B 2 2 7 i
WIS T RAEAS AL, ALHE I A0 A 2K 20 Eos AT
PR AN S 5 PR BRI, SR e 3 A o R E IR
s A: ARG AL FR i 2, e R
WA T SRR IR PESIE | A R B SO M A A
CESIESY SR NN Wt I TR0 e~ R 4 o N R =B s
TBXTG 4, SRR RIETEARRIFREE A58 T
GEfift . SR T B R IR ARG A= | S Rh A 27 AT
AR B ARG TE 45
2.3 HARREFNZ M1 F1 M2 7 5 1520
31k,

eI FH T4k s B 2 4 rp CD86 Fil
CD206 & IR IA K-, IFTE 400 A5 MR AS £ 41
BB (n=10), Kl 4 BAEDCYEA IR, TBXTG
ZH AT A o) A 2k MO I A0 i 4 i b 1
T2, [RIAF AR M2 4 B i A Ak, DT & 3P R AE
., FH 56103 CD86 (M1 7Y I 41 i br s
V), g0 61 R CD206 ( M2 R B W 40 i bk 3

0 5 b

. TBXTG (38 & JH B URL) ; UHPLC-MS (8 =i3%
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B2 TBXTG H EZb2E R 41 L

CD86 CD206

& 4

V), WEEOE R DAPL YL A% . 515 % XF IR
AL, BRI CD86 Rk ol (LMK £)
SRR, o R & TBXTG 41 CD86 K ik
55, 1M CD206 Feik3hsim (SO y L £ ) , KW TBX-
TG REFIHI M1 Y W3 40 fu AR Ak , 02 F 1) M2 7Y
ek, PIE R AT RIS EOR S
2.4 HHKREEZEE PACAP IL-10 TGF-B Hl ECP
OESP

i 5 2 22 A M PACAP (IL-10 ' TGF-B Fl
ECP WP B, Bl W3k 1, |5 g di4ifb
Ut i R TBXTG 41 7E BB 4141k PACAP %

DAPI

AR BRI M1/M2 B 5 W AR bR ) 2k T 0

E3 HAKBRESBFELIERBN  (HE x400) A IEH X}
BB AR C. e hiF K 4L, D K5 & TBXTG 41;E.
F4 TBXTG 41 ;F . =74 TBXTG 41

Merge

EEXHRA

REH

{KFE TBXTG 4

h¥ & TBXTG /A

B%IE TBXTG A

(BIEFL x400)

KHIN . TBXTG RT3 & T PR 4 i I+ 1L-10
FTGF-B 17K, IRl BEAIR T 42 R A1 it ECP 3%
ik, NIRRT HLRIEA
2.5 ELISA il & il 7% PACAP  IL-10, TGF-B .
TNF-a Fll IL-6 7KF

ELISA K ifit 7% ' PACAP IL-10  TGF-B  TNF-a
FIIL-6 ¥eJ¥ . 262 & 6 ELISA Z5 3 iR TBXTG 4
RO T ML PACAP ¥ DL AT R A0 A T 1L-
10  TGF-B Rk B, [l i B AR T4 4% 4 A PRl F TNF-ot
FIL-6 (MR BE SR B A BRI Bt RAEH
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F1 BAKRRBEMEALH PACAP IL-10 TGF-B K ECP 931k  (F+s,n=10)

21531 1E kT R ALY PR R A {EHIE TBXTG 41 h#|E TBXTG 4 7 & TBXTG 41
PACAP 0. 087+0. 008 0.125+0.013 0. 150+0.013 0.274+0. 022 0.321+0.013 0.266+0. 022
1L-10 0. 054+0. 008 0.175+0. 009 0.218+0.012 0.250+0.014 0.219+0.011 0.214+0.015
TGF-B 0.057+0.017 0.171+0.013 0.139+0.012 0.215+0. 026 0.209+0.011 0. 175+0. 027
ECP 0. 0490. 012 0. 168+0. 010 0. 135:0. 009 0. 109:0. 012 0. 126=0. 015 0. 1310. 023

EETERA 1R RREBRA HFE TBXTGH FHFE TBXTGA

{RF=E TBXTG A

r g"‘ ] & 17‘: sgr

o

0.4
> *

3 Ll ns 0.20

5 0.3 209 e | = o3 ‘g
&3 g | - N - g | &ois
3%0'2 090'2 ﬂ%O.Z %5010
&001 Eg J%- . Lug_l

cO. =38 = =

8 So.1 001 = 0.05

=00 g g g
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ABCDEF 2, ¢ =00 d o CDE F
ABCDEF ABCBDEF

TEACTER ST HELL) s BRI ) C (PR R 4l) ;D (MEF 4 TBXTG 41) ; E( & TBXTG 1) ; F (5 % TBXTG 41) ; * P<0.05; " * P<
0.01; " " " P<0. 001 ; PACAP (FRMRNFH R L BEBLS 2 1K) s IL( I ANIA ) s TCF-B (F4 K E R N F-8) sECP (RERMRI AT S FAEH) . FIFL,
5 PACAP IL-10 TGF-B RA&A KR ECP LR FEA L 13RiE  a. RIEALE AZ O N IR 6 (G4l x100) ;
b~ e IG5 B2 AT AR IR

£2  KHEAKRBUMGEF PACAP IL-10 TNF-o TGF-B K IL-6 HI & (pg/mL,x+s,n=10)

20 51 1E 4 R 2H R 2H R R fRFI4 TBXTG 41 & TBXTG 41 74 TBXTG 41
PACAP 13.81+2.28 18.76x2. 11 18.94=1. 36 24. 46£2. 66 25.02+3. 87 23.05+2.77
IL-10 39.55+1.96 42.81+4. 58 46. 05+3. 26 63.61£2. 61 55.213. 89 54.37+3.92
TGF-B 85.80+10. 36 96.99+12. 76 86.88+10.73 124.23=11. 80 120. 32+15. 65 106. 46+8. 39
TNF-a 105. 54+17. 48 164. 18+13. 31 123.65+12. 88 117. 69+23. 64 105. 61:+18. 09 127. 81+ 14. 47
1.-6 59.08+6. 87 85.07+8. 30 67.74+7.72 63. 14+8. 61 64.32+11. 44 66. 87+6.22

4 80 — ”:****
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TBXTG {b& ¥ ) UHPLC-MS 48 £ &% i 7 Y
Iz W2 BTG A O TG B T BT R T A AL
Rtk L sk AR AT S AL R MR R R
XK 5 5 S S RS A AR NV B CRS
A BRG] A DG, LAk, 2R b SR B
PURTEVE , A o Sk T R4 Bk X
Sefh &9 5 CRS "HE s T i B R 1 R B 10
M FBEEA %, CRS MAMIFIEH A —HEN
T MR AAELIR S AN A 5 5 A W AT
ZEALAL R IR Bh 12 P B AR B — I 25 AR
MELL B L R K BE ek A
RPN ZFP 25 BTG M, £ W] TBXTG X CRS BYIRIT
YEFT B2 i T X LR F AL A B RIVE R

M B A | A58 21 A R 7 I o At A
()18 M 8 RRAE , AU F5 IR E 4T i, VB R T 4 it 55 22
TGP A0 M /R T8 3 i | ST MR AR 1S A R 2R B AR
b EEAEETEL, SR CRS HR 4 b M5 s 38 i 28 v
WG R AR A LR E T HE . TBXTG
IGYT 2 JHUG , HE G (8 1) 5 2 20 2005 B 24 4 4 I
IR A WU (B 3) . A PFRIES:,
PPk AGE JREIRAS TR I 40 i 1) M1 B A%, M1/
M2 1A 2R A 2 3K B 85 RS0 P R RE 5 5 i i ) T
BL, 2] 13X — 2 i B o0 BT R IGIT I TE Ty
[ 010 ARG P e e Y £ R, TBXTG 41
il M1 E WELH AR AR A RIS E M2 W 200 A o A
b, Wi &AL RAVEF (B 4) , S8k
7R, PACAP FikE (7 T S B0 £F B AR b R A
B A, X 2R IR #E TBXTG 697 )5, &
B L Bz Rk T R 40 e e TR A S A A
PACAP 77 AEBE I, 3547 Bl T HEH A 1% 9 AE FNAE i
RAETHIR Y (K 5), tHILZ N, whi s & FEfet
RAETHIR , (VA B 25 1 50 B R b PACAP 45 {3
PR A S 2R AR RE ) A
B,

g% H LML 2F 3 B ik B, 78 TBXTG 697 41
o PR AN T IL-10 A1 TGF-B . THi , mifie &
A5 ECP KA (81 5) . ELISA 4552601 TBXTG
JNY I PACAP W B2, 48 T B 4 40 i [+~ 1L-10
FITGF-B B K, B % T 42 & 4 i I+ 1L-6 F11
TNF-o, RIIHE A 2 G RIEH (K 6), X —5%
T 52 1 BRI R 55 Hh TBXTG 7] 5 CRS &

A B SRS S % DI RE Wl AR S RE S Y 45 1 AH
PR A i il 390 0 16 R #1406 T LS
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