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[Abstract] Objective To explore the effect and mechanism of pharyngeal refreshing pills on an animal
model of chronic pharyngitis. Methods A total of 42 healthy New Zealand white rabbits were randomly
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divided into seven groups: control, model, manyanshuning granules (9 g/kg), pharyngeal refreshing pills at
low- (0.025 g/kg), medium- (0.05 g/kg), high- (0.1 g/kg) doses, and atomization (0.025 g/kg) groups. Animal
models of chronic pharyngitis were established by chemical stimulation in all rabbits except the control group.
From the second day after successful modeling, the five treatment groups were administered with
manyanshuning granules and different doses of pharyngeal refreshing pills every day, while the control and
model groups were fed with white sugar (0.025 g/kg) for 7 days. From the third day after successful modeling,
the local condition of the pharyngeal wall of each rabbit was observed every day. Blood samples were
collected at the end of drug administration and examined. Histopathological changes in the pharyngeal wall
mucosa were examined by hematoxylin-eosin staining, and the levels of CD3", CD4", and CD8" were detected
by flow cytometry. The levels of interleukin-6 (IL-6), IL-1, tumor necrosis factor-a (TNF-«), C-reactive
protein (CRP), and total antioxidant capacity (T-AOC) in serum were detected by enzyme-linked
immunosorbent assay (ELISA). Western blotting was used to detect the expression of IL-6, IL-1, TNF-a,
nuclear factor-kappa B (NF-«kB) p65 and NF-«B inhibitor (IkB-a) at the protein level in the pharyngeal wall
mucosa. qRT-PCR was used to detect NF- kB p65 and IkB- o mRNA expression in the pharyngeal wall
mucosa. Results Compared with the control group, the pathological tissues of the posterior pharyngeal
mucosa of rabbits with chronic pharyngitis were significantly damaged; the levels of CD3", CD4", CD4'/
CD8", and T-AOC were significantly decreased, while the levels of CD8", IL-6, IL-1, TNF-a, CRP, NF-«xB
p65, and IkB-o were significantly increased (all P < 0.01). Compared with the model group, the pathological
injury of pharyngitis could be alleviated to different degrees in the treatment group; the levels of CD3", CD4",
CD4'/CD8", and T-AOC in the pharyngeal refreshing pills at high dose and atomization groups were
significantly increased, while the levels of CD8", IL-6, IL-1, TNF-«, CRP, NF-«kB p65, and IkB-a were
significantly decreased (all P < 0.05). The effect of high-dose pharyngeal refreshing pill administration was
better than that of low-dose and middle-dose pharyngeal refreshing pills, and manyanshuning granules.
Conclusion The pharyngeal refreshing pills can significantly improve the inflammatory index of chronic
pharyngitis, reduce pathological injury, affect the expression of NF-kB signaling pathway-related factors, and
the effect of atomization dose is more obvious.
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Figure 1 Pathological examination of the posterior pharyngeal wall mucosa of rabbits under a light microscope
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Table 2 Levels of CD3", CD4", CD8’, and CD4'/CD8'in the blood of rabbits in each group

(%, x + s, 1=6)

e CD3' CD4' CD8' CD4'/CD8'
Con 73.87+4.15 56.89+1.98 9.71+1.47 5.95+0.91
CP 44.81+3.69" 39.05+2.26 33.97+3.20" 1.15+0.05"
CP+MYS 52.63+£2.20™ 51.10+6.25% 32.18+5.82" 1.61£0.20"
CP+Pha L 53.7342.68""" 44.36+3.41" 24.34+3.75™" 1.87+0.43"
CP+Pha M 65.90+3.31"% 48.87+6.38 19.09+3.98™* 2.6540.74"#
CP+Pha H 71.12+43.89% 55.96+0.94" 13.04+2.10% 4.37+0.75"%
CP+Pha A 72.83+4.04* 56.38+4.42" 11.18+1.20" 5.06+0.34*
F value 43319 8.018 25.350 32.570

P value <0.001 0.001 <0.001 <0.001

VE:Con A% 141 ; CP NI ; CP+MYS 18 4T #7375 5 7 M Uk 21 ; CP+Pha L WA S 88 [ 4% FLIE I & 40 ; CP+Pha M
JRNE ST € 15 4% LA 7 21 s CP+Pha HEMWE N7 9. 115 AL s 7 e 41 s CP+Pha A NS S OIS s b dl. HAA ST A
HLILE, "P<0.01,"P<0.05; ¥ 97 4 5 A2 EL i, #P<0.01,#P<0.05.
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Table 3 Levels of IL-6, IL-1, TNF-a, CRP, and T-AOC in the serum of rabbits in each group

(x + s, n=6)
I IL-6 IL-1 TNF-«a CRP T-AOC/

- p/(pgemL™") p/(pgemL™") p/(pgemL™") p/(ng*mL™") (UemL™
Con 52.02+0.78 27.02+2.64 66.84+0.44 87.75+0.97 16.74+0.42
CP 59.43+0.83" 34.93+2.17" 73.04+2.65™ 95.74+0.71" 13.47£1.37
CP+MYS 55.50+1.24 30.91+3.71 72.34+1.78" 90.60+4.21" 14.92+0.80°
CP+Pha L 55.36+3.54" 30.57+1.85 72.96+1.23" 90.95+3.15" 14.5440.44"
CP+Pha M 54.99+3.70" 29.99+3.41% 69.98+2.43 90.71+1.04" 15.31+1.03*
CP+Pha H 53.14+2.36" 28.37+£3.49" 68.79+3.34" 89.85+1.06" 15.76+1.32%
CP+Pha A 52.46+1.62% 26.55+0.94" 67.76£1.96" 89.46+1.07* 15.89+0.58"
F value 3.591 3.167 4.224 3.932 3.868
P value 0.023 0.035 0.012 0.016 0.017

VE: Con N 7E 14 s CP AU 2H ; CP+MY'S Jy i M2 &7 47375 M AR WA J0kr 2H ; CP+Pha L J9WA 37 81 11 5% LK 4H ; CP+Pha M
M ST 13 AL R R 2 s CP+Pha H M 373 1134 AL s ) & 20 ; CP+Pha A HMESZ 38 D S st i, Hpd5=0
LEEE, " P<0.01,"P<0.05; 1597 4 5 R 4L L8, #P<0.01,7P<0.05.
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Figure 2 Expression of IL-6, IL-1, TNF-a, NF-kB p65, and IkB-a at the protein level in the pharyngeal mucosa of

rabbits in each group

R4 BARGEENREERFE NF-kB p65.IkB mRNA 7K FE Lt
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Table 4 Expression of NF-kB p65 and IkB at the mRNA
level in the posterior pharyngeal wall mucosa of

rabbits in each group

(x + s, n=6)
Vi) NF-kB p65 IkB-a
Con 1.00:£0.09 1.00£0.05
CP 1.78+0.24" 1.93+0.03"
CP+MYS 1.69+0.07" 1.65+0.12"*
CP+Pha L 1.73+0.05" 1.66+£0.31""
CP+Pha M 1.48+0.09" 1.594+0.05"
CP+Pha H 1.40£0.25™ 1.48+0.12"
CP+Pha A 1.21£0.10" 1.07+0.03"
F value 11.356 18.071
P value <0.001 <0.001

W Con NZHHA: CPAKMA, CP+MYS g™ EFiT
Vi M A W 50K 2H ;. CP+Pha L o A 57 3% 101 -85 ¥l AL AR A7) &
#H; CP+Pha M NWESZ I TS AL FIE4L; CP+Pha H
N ST FE 1 B AL s 4 s CP+Pha A SWE 7 318 11304
HEMA. HeA5aAHEE, “P<0.01, "P<0.05; A
I SRR ELER, *#P<0.01, *P<0.05.

5 Con 4l LL %%, CP 41 NF-kB p65. IkB-a mRNA
KT, ZRASGTHEE X (P<0.01);
5 CP 4%, CP+Pha H 411 CP+Pha A 41 NF-
kB p65. IkB-a mRNA ZK-FH] i fE1K, ZRH 5
R (P<0.01).
3 g

AN B AR VE IR S T AR 738 K2 S 8 CP
RIRFEIGIN. HAT, EATHAEIT CPHEE
ik e BHUR Y, SRR I L CP AR A
kK CP AL, 54 CP WA 2L ) A 1) 24
fIE B o MR ST FE T R AL 3 B A o A
ZTRTHESEHR B S A, DARORIRUK R AT
B VMR g T, LAY o R AR A . 5T
A 10 R R 5738 1 i AU R AR T B Al
PEIR 28, R B P 55 AN TT A AT . 18
EY A7 W R W RORL AT R T S I A A% L e Bk A
9 WA T 7 W S R R IR R T, I
PRIT B, WIE N BHPEXT 254 U Wk,
ARSI L CP X B Y, 5 A WA 7 3R 1 2 i
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RFTHERL, DUHASHR CP B ERIT 4. 45
REoR: 5CPEIAI LR, WAL O E ML
T PULH K G M R b e St i e ¢, HEA A
VUL, A DAL A 4 9 R R R A .
A, B ST E 3 AL R S 5 1 2 5K S T R
R SR WL B AR R R A, BT R K
WUZ 54 WL S ARk . iR ek R W, ST
FE 1 E5 ¥ AL BB Yk 212 1 MR 98 5K M 3 286 i 4 2
A, MG, RIREx CPRENE
EH .

1 11 MR 5 R8RS 80 A8 1k I R Y, 24
RAEF F AT mRIERE, WifiliE TNF-a. IL-6
%, TNF-o A2 B T bk EL 40 20 v O A IR 7, A=
YIEVERCN T 2, w25 ALY R 5 i A AR
M, fERMERM R RIEEE/ER . 1L-6 /2 H st
AEANAL . VEIL TR A4 IR+, & Ttk
BRI, AIAEIR G 5] R B 98 1 S B H 15 3 48 M e
FHOG R B EE B & S o0 b, TR 2F 56 1% =
LY geAl, T b A R T AR AR B T
YT AN T 40, CD4 18 2 R HUAE K09
BE AHER B AE T LR S D Re g 5, T CD8'
WA RSHIIRIE R B 1 RE ) A
TIRESZ BN F0] D), P PR 58 5835 1 it e i A
W, CD3'. CD4'. CD4'/CDS8" ] (& n] Hl % B 41
ML o3t TG SRR S, R RE R
EYIFME S UTRL, RS I E D AR T
RER: Hadthi, BAY4 CD3'. CD4" .
CD4"/CD8 /K-, B PG MR SZ 38 1 33 AL
A& K % AL CDS' K P B R BE K, CD3'.
CD4". CD4'/CD8' /K VIl BTt my. IXEeqs AR
MR 7 3R 15 ¥ P2 T 2 40 ST, 3 17 35 e R
R

NF-kB {5 5 1 4% B8 U 2 K 5 48 14 400 Jfa PR 7 1
YIRS, TS SRR AR EE X
PR A SR . CAESE, RIEE
(1) NF-xB 1% 5 kB 5 R A 45 6 A0 16 1 41 g
REEYMAEAE, MiZIM A5 S (W TNF-
a. IL-6. IL-1) 5SS, NF-xB p65 5
kB #H 7 55 #0f# NF-«B {5 F @ B E0E, %5 KE
R TS, REFEIFOHEMER " B
N, PR B T S BRI S ) NF-wB V& AL 1

IkB-o R AR /INER, - il 3 A8 B OB A A,
BRI TEAL /)N BRAL I 98 A s 7 50T FE2HL B I ik
B, R M TR VR A M S RV A WA, LG
TgB 7K F F AR 98 14 S 1 400 i BRL - 3Rkt i T
B, R NF-kB 7818 A48 WA 28 S 8 b e 31 8
FLORATER . SR Y WiEd s s e K
B, 598 KRB NF-kB = R I8 {2 4
A7 TNF-as IL-6 &1k ETF. HA TNF-o fEANZ
Dife RYEAEMIR 1, e b P43 2k e i
IR, Rt MR PR R IR I AV A . DA LA
FaE RHEIR, NF-«B AR 2 Fh 8 R 7R 1A,
() S 9, 52 A 5G9 1 R 1 ) S s A AR s R MR 2K
|ci i F NP

CP /2 A ZG B . BT Stk A 2 g 1tk %
PERRRIL, 98 1% IR N 72 BE 8% ¥0E NF-kB p65S, HF
SR I NF-kB p65 RS 1Y i — Le 4 g X+ (o
IL-1B+ TNF-a) Al—2Z5[KF (41 VCAM-1,
ICAM-1) 3Rk, A 58 11 I R4 ff = 2B 3 PR 4
07007 R 250 ) I, 5 PR R R 2 2R ) %
PR PYL BRI, PUARAE R — AR AT e 2
1) NF-xB (B0, AT FRAR 28 1% 45 4 11 7K
o AW, SFAME, BARAHIL-1,
IL-6. TNF-a. CRP ik X NF-kB p65. IkB-a ik
FI I mRNA %35 W] 8 7w, T-AOC ik ) 2 [%
i T PR S 3R T 5 R 5 A ZE R 7 2 TL-1
IL-6. TNF-a. CRP A & NF-kB p65. IkB-a
FI M mRNA 255 W] & FAIC . X Sefff 78 45 AR,
MR 37 3 1155 VG FL AT AT R NF-kB 28 PR 18 BE S 1
FARR T3k, HumpURRIPUEARE ST, M
IV P2 1A R 58 1 28 1 SR

Zr B pTR, MR ST IR B A B T R
MG B, ARSI NF-«B A5 50, A3
SR RS IR 28 IR o

EEP e
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