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(Abstract] Objective To observe the effect of Pingchuan Recipe on inflammation of asthmatic mice by regulating high
mobility group box 1 proteinftoll like receptors 4 (HMGBI/TLR4) signaling pathway, and to explore the internal mechanism of
relivering airway inflammation in asthma. Methods 32 BALB/c mice were randomly divided into four groups: blank group, model
group, dexamethasone group, Pingchuan Recipe group, with eight mice in each group. Asthma model was established by
intraperitoneal injection of ovalbumin (OVA) combined with aluminum hydroxide sensitization and aerosolized inhalation of 5%

OVA. Pingchuan Recipe group was given Pingchuan Recipe at 20 ml/kg-d) by gavage, dexamethasone group was given the same
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amount of dexamethasone solution by gavage, blank group and model group were given the same amount of distilled water, once
a day, for seven days. Mice in each group were sacrificed after the last administration, serum, bronchoalveolar lavage fluid (BALF)
and lung tissue were collected. HE staining was used to observe lungs tissue pathological changes in each group. The positive
expression levels of HMGB1 and TLR4 in lungs tissues were observed by immunohistochemical staining and quantification. The
expression levels of HMGB, TLR4, IL-4, IFN—y in BALF and serum were determined by ELISA. RT-PCR was used to detect the
expression of HMGB1 and TLR4 mRNA in lungs tissue. Results (1) Compared with blank group, airway inflammatory cell infiltration
was obvious, airway wall thickened and lumen narrowed in model group, the content of HMGB1, TLR4 and IL-4 was significantly
increased (P<0.01), while the content of IFN—y was significantly decreased (P<001). (2) Compared with model group, airway
inflammation and lumen stenosis of mice in dexamethasone group and Pingchuan Recipe group were reduced, the content of
HMGBI, TLR4 and IL—4 was significantly decreased (P<0.05, P<0.01), while the level of IFN—y was increased (P<0.01) in BALF and
serum. (3) Compared with dexamethasone group, the changes of airway inflammation in Pingchuan Recipe group were not obvious. The
expression of HMGB1 was enhanced (P<0.01). The content of TLR4, IL-4 and IFN—y in BALF was significantly increased (P<0.05,
P<0.01), while the content of HMGB1 was decreased (P<001). The content of HMGB1 and TLR4 in serum was significantly decreased (P<
0.01), while the content of 1.4 and IFN—y was significantly increased (P<0.05, P<0.01). Conclusion Pingchuan Recipe can reduce

the content of HMGB1, TLR4 and IL-4, and increase the content of IFN—y, and improve lungs inflammation in asthmatic mice,

the mechanism may be related to the inhibition of the expression of HMGB1/TLR4 pathway by Pingchuan Recipe.

(Keywords) asthma; Pingchuan Recipe; HMGBI/TLR4 pathway; inflammation
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5% WK G AT WOREE K /N U 2 J5 580 R 5
LR BR | SR A B B 3k A9 O 30 G 4 /08 BRIt Vi O
T M R B BE A R, TR A/ BUML S MR
K WA /N BRIV P AR A IR B B 25 TS0 bL B S
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x1 EEESMFET

ENCE AL i1 5 1] KB bp

B—-Actin GTCCACCTTCCAGCAGATGT AAGGGTGTAAAACGCAGCTC 115

HMGB1 GCATCCTGGCTTATCCATTG CTTCAGCTTGGCAGCTTTCT 109
TLR4 GCCGTTGGTGTATCTTTGTT GCTGTTTGCTCAGGATTCAG 119

1.9 Gtk
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Fon, H One-Way ANOVA ¥E47 7 2255 PERG 6, 40
5 2257 W HEAT SR 2y 22 43t , ¢ ) LSD (SNK it
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Fe 85, Wi 7 41 HMGB1  TLR4 3 ik 3458 (P<0.01),
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1514

1R T 25 R 2E 2= hitp://hnzyydxxb.hnuem.edu.cn

2021 55 41 &

2 &4/ R HMGB1.TLR4 & B FEMERIZER (3+5,n=8)

21 5 HMGBI1 TLR4
2 HAH 37.20+7.64 34.71+4.96
A 21 08.22+4.78% 152.49+9 .40
i1 K 21 54.13+8.25+" 95.78+21.33%##
i 5 28 81.58+5.53##A0 111.46+14.06%#25

5 E A4, *P<0.05, %% P<0.01 ; 5B 4 L, *P<0.05,%P<0.01
5ok 4L H R, 22P<0.01
2.4 B4/ HMGB1  TLR4 IL—-4 % IFN—y
T

Hos (4 i, AR 4] HMGBI  TLR4 J 1L-4
F A B THR (P<001)  IFN—y & I B K (P<0.01) 5
SRRV AL LA, MoK 2H e - i 7 41 HMGB1 \TLR4

K TL-4 & & 07 W FE A% (P<0.01) ,IFN—y & & T
(P<0.01); 5 # oK 2H Lb %%, °F Wi J7 44 HMGB1 \ TLR4
B W) R (P<0.01) , IL~4 IFN—y 5 8 W] 5 T+ i
(P<0.05,P<0.01), W% 4,
2.5 H A /NREM4 21 HMGB1  TLR4 mRNA F kK
- b

525 M4l i, A4 4 HMGB1  TLR4 mRNA
PR K ¥ 8 T = (P<0.05,P<0.01) ; S5 AL L1
A Mk gl PN 41 HMGB1 . TLR4 mRNA 335 7K
B RIS (P<O01) ; 5 IR 2 LA PR 5 HHM GBI
TLR4 mRNA Fik/K¥-22 5 TG4 & L (P>0.05)
W5 K 3-4,

% 3 AR BALF f HMGB1,TLR4 . 1L-4 B IFN—y & & (¥+s,n=8)

£8.51 HMGB1/(ng-mL™") TLR4/(ng-mL™") TL-4/(ng-mL™") IFN-v/(jug-mL™")
24 10.05+0.67 11.02+0.92 100.12+6.73 292.24+22.39
BRI 21.02+0.82%% 29.75+4.53%% 242.21£12.91%% 113.95+13.46%*
oK A 15.92:1. 20 22.5621.93%5 129.78+8 45%#M 137.25+13.62%*
S 7 4 14.0820.96%##2 24,8441 g% 167.4524 80 HA 177.0246.615#4%

W52 HAL A, #5P<0.01; 5 A] H 4, #P<0.01 ; 5 #b ok 4 5, P<0.05, 22P<0.01

% 4 #A/INRIMEFH HMGB1 . TLR4 IL-4 & IFN-y & & (x5 ,n=8)

B HMGBI1/(ng-ml™") TLR4/(ng-mL™") TL-4/(ng-mL") IFN-v/ (g mL™)
AEE| 10.16x1.18 12.09+0.74 102.80=10.61 308.17£14.25
B 28.93x1.04%* 29.46£0.95%* 243.51+7.81%* 116.6715. 42+
Huok 4l 15.251.01# 16.01+0.83%+# 129.78+8 45%+# 133.31+7.48%5M

- 77 4R 12,1741 22550 13.58£0.21#A% 147.3227 844 168.9326.1 1#5#48

T 55 FAH, #P<0.05,%#%P<0.01 ; SR ZH L, “P<0.01 5 5 3K 24 L3, 2P<0.05, 24P<0.01

1.200e+006

1.100e+006

9.000e+005

7.000e+005

Delta Rn
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8000e+005 [ T

7.000e+005 |+
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3.000e+005 |+
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Delta Rn vs Cycle

x5 KENRMAL HMGB1 . TLR4 mRNA ik (x+s,n=8)

21 5 HMGB1 TLR4
S HA 0.11£0.03 0.07+0.03
21 1.11:£0.33% 1.58+0.45%
Hb K2 0.430.12%# 0.56+0.43"
- 77 21 0.5120.13** 0.77+0.225

HE L 558 LR %P<0.05 , #+P<0.01 ; 5 R EIAL H B, #P<0.01
3 Wig

I i 7 R B 2 v R Sy < i E 7 B A 7 el Ah A
VAR, i S AR IR BT, 2B <l s b i
SN S Mg, W W O MEVRPEAE TR L R ELA N AR
PR T R W 2 T L BRI Rl N A R N AR Ab
B8, 5 P BUREE T A0 Ml SR DI RE G, <
R, R W b BE g AR - i 245 0 3R
YW LU IR BN A ML W Wi K ) 7 —
IR R LS R BN IR AT AN
Jifi i N AR L, R AR R AR B 2 R
Wi X A2 R AT, B S IR B AR = AR B I R S B
it R BTN Z B, SE AR Big vk | B1F Wi 7, BOA
AR R 5CR TRBZH i PRI 520 B, ~F- Wi 5 Al LA
L 2 i AR 30 RR L I PROTE IR 0 it ) 18 A K
WS i i (peak  expiratory flow, PEF) W< — %
fb. A (fractional exhaled nitric oxide, FeNO)#g 45 , I
R AIG R8 L IR W 1R 14 RE 4 JHY 11 %X (eosinophil count,
EOS) % BR & 1 E (immunoglobulin E, IgE) ik,

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

Cvcle Number

& 4 TLR4 mRNA PCR ¥ &30 15 i &

PN AR A A BE e Th /I L Wi I PR 97 2% 2 B Ik
SO A ISR B i )R AR B A
SNE RN EAE N WG PRAE 12 F R 16 7 1 Wi 1]
BT A IV B R G Ll AS 3 B2 TR, 1 R
i/ A AL AR 64 48 B o SRS 0l e R TE R
i, 24 9 7] 8 3 10 ) TLR4/NF-kB 48 A 18 % 2% fiff /<.
T AR AE AR | 35 B3R Y7 PR i H B i 7
B R B AT, B 2 AT IR SR
MRAT 5 A | 1k i Wi, Bly SRR i 8 i <0 F A )
IR I HARACEL R I M E |, Ry B 24 5 3R+ ABR
B Hi g | B0 IR ST Wi, 2 g A8 24 5 5 H RORb R
g T LB R R RS 24 S fe 2h ST Wi I
PLSE Holi | AR DA A | e fb it DL AR | bR A3
A, LA Z HiW

SCRE RN T 2R AN DL A S 5
A 1S AE T, FROAR LR LT E R R 58
SVERE (AN e R T B T R SR DL R K
TR A& M S I (%) i A I, B s Thl Y 28 4 P
T IFN—y 54 A, Th2 B 98 5E N 1 1L-4 %54 i
B, AR (5 5 1 A0 O W TE VR | R E I GE 4R 1
N, Thl/Th2 2R i 2 W iy 2 i 1Y) H 2 4 928 2 AL i) 1200
SEAF Thl/Th2 28 P B W A 1] T ekl 2 I 1 0 48 0, 2%
fifg 2% W S R, 10 IL—4 (IFN —y 783X — i 72 v & 5
B, FEARPR T, 55 A R BERA
BALF # 1L-4 & & 0 2 7+ /5 (P<0.01) , IFN—y & 2 I
S FEAE (P<0.01), — 3% S BUAH 527 ] (1 A2 4, $ 7R %
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Wiy A5 75 B0 T Thl/Th2 “F 5 25 6L, i 7 4l 114
TFN—y 254k 77 [n] 5 455 4 2H 48 98 AH 2 (P<0.01) , $2 75 °F
Wi 7 AT 3 3 9 0 T4 7K 380 TFN—y 7K | o038
ThI/Th2 VA7 25 L , 52BN = S RE G E T

IEHEN T, 441 HMGB1 3 80 T 40 il #%
i TR Sk K {E X 44 il K S 0 TF AR
Uife BA BmEAE A2 R Ak 78 sl PR R N2
PR RFSE LR, R R 28 a ER R R,
HMGB1 7] 9 3= 8l Bl 1) 41 | 5 H A2 /K TLR4 2%
B, B GG R T 28 M 52 g 38 J3T 4 TFN—y 55 i R TR,
| R A& M I (R R BN, ol 98 M 5 g 328 il R
TLR4 7E°% HMGB1 1 82K 2 — FE 3z AR IR
JE AR A OG0 F RS, & BN 5 5 538
e, e AR IE TL-12 TFN—y 45 40 i R 7 9 7= A 5
RN AL, 51 R 5 M N, & 4 I G g N Y 8K
24 H R s A A, Th/Th2 B 6 5 I 28 2k iy K
Th2 I 4 R 24, 2 W2 g I I 3 4 T o 1) S Ak
TLR4 38 52 815 Th1/Th2 %Y 4 32 [ 25 78 2% Wi & 7
FERP, BT B ARSI 1 A Th1/Th2 #Y
G B8 I 285 2 A8 Sy B T A T AR Ak A 0 g A R e
HMGB1 5 TLR4 % ft A8 4k, & - Wi 7 R v /b %
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