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WE B8R EERTT AT LR BN AL TRAGERAIE , k% 54 2 SD XK R#EHRREF AL K EF
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Correlation Study on Baicalin’s Anti-Asthmatic Effects and HMGB1/TLR4 Signal Pathway
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Abstract Objective:To study the effects of Baicalin on prevention and treatment of bronchial asthma and its possible mecha-
nism. Methods: A total of 54 SD rats were randomly divided into a normall group,an asthma model group,a dexamethasone group,
baicalin high and low dose groups by weight. Animal model of bronchial asthma was induced by ovalbumin (OVA). The corre-
sponding drugs were given by orally intragastric administration once a day for 4 weeks. The normal group and the asthma model
group were replaced by same volume of normal saline (NS). The effects on asthmatic degree and the latent period of asthma of each
rats group were observed after treatment. After the experiment, the rats were killed within 24 h for collection of materials. The thick-
ness of bronchial wall,the degree of collagen deposition in airway,the concentration of HMGB1 in blood,the expression of a-SMA
in bronchial smooth muscle and TLR4 in airway were measured by immunohistochemistry. The expression of HMGB1 mRNA in lung
tissue was determined by RT-PCR method. Results ; Baicalin high and low dose groups could obviously improve the asthmatic de-
gree and prolong the latent period of asthma (P <0.05-0. 01) ,and could effectively reduce the thickness of bronchial wall and the
degree of subcutaneous collagen deposition in airway (P <0.05). The content of HMGBI in plasma was significantly decreased,
and the expression of HMGB1 mRNA in lung tissue was decreased,but there was no significant difference (P >0.05). The protein
expression of a-SMA and TLR4, the expression of TLR4 mRNA in tracheal smooth muscle were significantly decreased (P >
0. 05) . Conclusion ; Baicalin has an effect of anti-asthmatic, which may be related to its influence on signal transduction of the
HMGB1/TLR4 pathway.
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REBFFTAUE ST HMGB1/TLRA 55 58 % 16 17 i 1)
KA R R B v A BRI, o) HMGBL/
TLR4 3 B FR IR AT IR45 A B 18R 7 3 W Wi 1) 3
Bo ARSZH I WA B A 1 25 2 e o R B g
MRCEEVE T, I H X AT =19 i AR & S
HMGB1/TLR4 {55538 & (9 A G , Ry Bl ¥ 2 Wit /3
HIPER AT 5T SRR OB R T U 1

1 #MRl5RHE

L1 #E

L 1.1 Zh¥y  {@FER SPF 2% SD KR 54 H ik, 14
it 150 ~ 180 g, | AR BE2E L sy Ol AL 52
s A: P VF Al Ik : SCXK () 2013-0002 5 BE R R 2258
WPy rhuC SR S s Y TV RTIE S : SCXK ()
20120117, FRIFEEMH IR 20 ~26 °C VR 40% ~
70 % 3 25T H R, B KoK

L1225 BT, VU s 2 AR A R & 1=
B RRA T, 4 85% , L5 : 110715-201016 ; B i
HE A (OVA) ,Sigma 24 FE A, 77 it : AS253) 5 i
PR b FEARAN e, WA I T 24 1y A PR wl A= 7 ik
2.140692

L1.3 R 5144 TLR4 Hiik, 9 Abcam 23 ]
AP 4B GR199098-6 ; HMGB1 ELISA i 7] &, it
WA A RS A A 7=, it 5 : U13011773 ; Masson 4%
R &, U AR YR AR ™, 415 . G1005
P s A , 0 BR BT A IR A R Wl 77 i, B S
402 AL &8 i HL UK  FLZ X, 26 (8 Bio-RAD A W] 77 iy
R R B LU, € [ Thermo Sorvall 2% ] 7= iy, %l
5 STI6R ; & il 5% , B KA OPTIKA 24 ] 7™ i, Bl
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1.2 Ik

L2.1 e SEH e f BRIR BT 54 HORE
BEAIL 3 DAy T 2H | 1 i 55 Y 4 | b FE R AN T A
(2.7 x 10" mg/kg) FIE A i K T W41 (0. 32,
0.08 g/kg) . 12 M Iy Py 70 2 B SOk 45 1
BEARIZH 25T A K B3 56 1.8 Fl 15 K IR
A HE OVA B ffik 0.1 mL/H [ 4 OVA 100 mg. Al
(OH), 45 100 mg, NaCl 1 mL ] ZH, 1E# 414
PHERKAE

1.2.2 3255k 56 15 RIFIG, R B2 259
T HR R A LR A 1% OVA
HATRERG I A, 0.5 b/, 1 R/, i 2255 bk 2
Ji, 231 14 3 1w A DL R A M K SR A
MEER H A, S 4 T AR BN 259, A %6
15 REFEB AR 0.5 h 2525 (FHirb b 22 K pa ]
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1.2.3 Kpidsbn 5078 1) B 5| e 3 K i )5
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Fie BP0 R BGEAT 510, 10 5% R BN T 1 2
P2 JENUEZESEREAR IR AL USRS 15 RHFATI
W D T 0, 25 MR SR R e A B R A
BEHEFTIEST o

2) il IE LR A ] £ F HE  Masson J # 3%
A R FEAR G, BRI LE 24 h Y
YBORE o A R R B S T A 2 3 136 B B 2 R e (5]
1 60 mg/kg) , LI EFPCREL 2 ~3 mL A,
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KB B il 41 20 - 80 °C AT, Fl T LA & i
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4)Real-Time PCR £l HMGB1 Jz TLR4 mRNA
FIRIK- - 4% BR Trizol J7 ¥ 43 51| i) 7 il B 3 <A A
LU i H AR B RNA RIBKF. I o3k 1,
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5) ELISA 30 5 K B i 3¢ o HMGB1 (%) & & 4%
B ELISA 20 & 5V E D iE BB 5 e T 4G
F 1 UE HMGBI J& TLR4 mRNA FikKEEES|H¥F 5

FI AR A FiETI 53 FiE4 53

B-Actin  GATTACTGCTCTGGCTCCTAGC GACTCATCGTACTCCTGCTTGC
TLR4  GCCGGAAAGTTATTGTGGTGGT ATGGGTTTTAGGCGCAGAGTTT
HMGB1I GAAGCCGAGAGGCAAAATGTCC TAGCTCTGTAGGCAGCAATAC
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1.3 Gil2J53: R GraphPad Prism 6. 0 4i 1%k
PEHEATRAE S A, T S B AR R + AR 22 (o £ 5)
FoR, ALIE] PR AU AT AT ¢ 46 35 (Student” s
test) , £ 20 [H] LU R FH LR 3R 7 22437, L P < 0. 05
hERAGIE L

2 #R
2.1 BRI M AR B | M ) A% i R P20 )

S KR OVA 5 2 i , 0 Wi 5 80 26 K BBt

RV L 1 S P 2 M AR 1 i P R U B o 9 i K
BoGhnmizdngis . Z9R BN, 4255 L IEKAR A,
PO TR A e I S D B R AR
H.BEZ5 251 18] ) S, 2540 20 K B i) e g o R 300 4
B2 I . SEHRER 15 d, 45 2459 24 KRR I g v R
SR M B TR 20 B R SE S (P < 0.05) , Hosg A1
M ZE RN A B, 22 R BT (P >
0.05), W2,

R2 ETHEMmARSI WA REREEITS R (x+s)

- AR S WRMIR  WEWS K Womux  ——wrAun.
(g/kg) (H) (4) () () ) (1) 2 () (4)
EHH - 10 - - - 10 0 0 0 0
L i A A 2 - 14 103.00+11.31  94.67 £47.67  75.33 +15.17 0 0 1 10 3
HFEKRANEH 2.7x107* 10 110.71+£9.05* 139.71 £24.43* 164.43 +55.71* 0 9 1 0 0
WEHEAEA  3.2x107! 10 141.86 £56.58 136.29 +42.41  194.00 +31.70% 0 8 2 0 0
EETMGIEA 8x1072 10 153.63+22.55 161.75 £31.98” 199.88 +60.69” 0 8 1 0

H SIEWAE, * P <0.05; 54 s, 2 P <0.05

Fr ey =
Z 5 KF 2

2 FBAKFBATEL masson F( x400)
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? &4
3 ARAALR o-SMA REALGE( x400)
®3 EBZEXERARSEFBMAZM(xxs)

215 Fil i (g/kg) FPE(H)  Weol/Pbm(pum?/pum)  Wat/Pbm( pm?®/pm) a-SMA( + ) area/pbm ( wm?/pm)
4R - 6 19.97 £1.93 51.03 +1.91 12.35 £1.61
I M A5 76 2] - 6 77.69 +3.59% 82.07 £1.59% 48.85+1.93%
HZEARAAH 2.7%x107* 6 47.93 +3.58* 62.68 £2.53* 18.19 £1.65*
F R ] 3.2x107! 6 56.55+3.13* 65.95+1.81"* 15.93 +0.81"
IR R 8 x10 2 6 58.36 +2.93* 68.99 +1.34* 18.47 +1.55*

{E : Weol/Pbm Sy 52 S L B AN N B A TUREREE , Wat/ Pbm ¢SS A5 BE A JE B2, o-SMA ( + ) area/pbm V-1 LAY SR B2 5 5 IEH AL EE
#,5 P <0.05; SRR RIZL L4, * P <0.05

x4 ETFEHARIMA HMCBl 8 R SEHLAH HMGBI mRNA TLR4 mRNA FRiAEKFHIZME (x =)

2H 5] Fl (g/kg) HMGBI ( pg/mL) HMGB1 mRNA 2 -244¢ TLR4 mRNA 2 ~22¢
EH4H - 314.33 £38.68 1£0 1..00 +0. 00
I M A5 76 2] - 772. 66 +46.01 * 14.72 +5.61* 91.78 +11.18*
i1 ZE AN 2.7x107* 523.27 £24.35% 3.42 +0.82 5.28 £0.3144
FE A Al 3.2x107! 278.99 +40.70% * 11.45 £10. 41 6.43 £0.204%
CE RS 8 x10 2 294,30 £32. 474 * 2.40 1. 18 27.17 £0. 8642

T GIERW AL IS, * P <0. 05 SEERHAILL LLEE, © P <0.05, 2% P <0. 01 ; FHZERANLIAREL, * P <0.05

HEEA EA

B4 HFHARSEHRTLR4 RRAMLEE( x100)
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o7 (AR 5 T, X AR B VA N8 EE AL, R H AT
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WA R E L GE 2, i R N Dy s AR .
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XTER OVA 75 % 1 I BRUPE i A5 0 <0 R 28 oA R4
LRI

o-SMA JEE I UL R ZAREY, AR5
() JBE J A RIS 4 BE T, W o-SMA. 11 235 7K SF- 1]
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HMGBI & &, <GB Z 40 a1 TLR4 85 [ R iE
TLR4 mRNA &35 /K V- B g R B, (H 41 21 1y
HMGBI mRNA {33k KV B M A 20 T %, {H.
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A B2y 2019 4 6 H 5 14 555 6 1Y)

- 1407 -

B R B AR, 31X —1E I AT A5 HoX) HMBG1/

TLR4 {5 558 #% 1 W 4540 5C . BEA 1 AT REAE T

HMGB1-TLR4 {5 538 j , 5 W H A5 545 &, 10 T

Ui AR IO 368 Jor A TR, BELIBTT 9 A B ) SR IRV

NI A AT R VR T o [RISE, FRATHL A B, BR B>

T A 20 A1, HoA 25 4 20 1 B W] T 9% HMGB1

mRNA {5 & (B 5 B A A, 22 R o st

TR S X — S5 2R T RE G I A b il AN R AR

BAHRPREZE R FR AT BT 8. A, WA SE

B AT LR B, B g AV e 2 A 0 I i R B

IR bR BGEAE HIJ7 TH  JC B W 22 5%, FRAT T4 I o %

THIRYT NG 1/ F 5 0] & AT e JT ORI OC &, 3R

PUS TEAOH SC RIS I, 500 2 305 1 A A R0 B2 Y

TP,

S 3 Hk

(L= 3Chy  RARRE Mo 1 2%, 5. 3040 28 00 4511 Y 2 B T X ML)
WIFEHERET]. h BT 24 2%:5,2013,22(6) :647-653.

[2]BRBHZE, 2005, 254 MM RAEA BL-i i i 1 B-1[T].
PR Wy =2k % ,2010,10(5) :968-971.

[3]Yang H, Hreggvidsdottir HS, Palmblad K, et al. A critical cysteine is
required for HMGBI binding to Toll-like receptor 4 and activation of
macrophage cytokine release[ J]. Proc Natl Acad Sci U S A,2010,
107(26) :11942-11947.

[4]Yang H, Hreggvidsdottir HS, Palmblad K, et al. A critical cysteine is
required for HMGBI binding to Toll-like receptor 4 and activation of
macrophage cytokine release[ J]. Proc Natl Acad Sci USA,2010,107
(26) :11942-11947.

(512, 258 X , 4. HMGBI/TLRs £ 5 # 76 K BLUL B
AU T AR [T ], L BE R 27 27 41k, 2015,50 (4) : 458-
462.

(6] REZR, BRI, BR3C, 55, T2 mal B SR A 1 BL X fili 1 % 40

i 20 e I R TR e B LR [T ] g R R R 2 2 3 HAR
Blo# R ,2012,32(5) :641-644.

[714E 95, 2B, 3, 5. NS 84T Rh2 /) fl e i 280 <l 6 1
SN AVERIRRSE [T ], s e 2k ,2016,31(7) :2807-2811.

(8 1wk, M0, SKAKFS , S8, B2 X 2 s K Bl p38 MAPK {55 %
BMPIRELT]. )N PE25,2016,47 (4) :59.

(9] fhMl . ZGBESEEG U7 ik 2 [ M]. 2 hR. Jbat: AR TUA: M A,
1991.122-125.

(1O XA, SR L, 25k, 4. Ppd Ao A B S B 4 iy /T A Y
FERILT]. $ppE2 24,2002, 18(5) :350-352.

[11 ] Bush A. How early do airway inflammation and remodeling occur
[1]. Allergol Int,2008,57 (1) :11219.

(12 4Rk, PILSE , S0AF 2R, 55 v s 24 By Vi S04 I iy i 1 2 A
KA S PR [T ] . hAerh R 25 4%k ,2018,33 (11) :5057-
5060.

(I3 1BRSE SRR . S8 W i S B S B R A (] 0
FARHR 224 BR 24,2004 ,22(4) :316-318.

[ 14 TR0, R DF . —Fh R LIS L7 RS R A 2 7 S A [ T]. 24
“F244,2010,45(6) - 718-723.

(1S3, Flg o, A AR B, 45 B % 17 39 1 Wi A5 2L /)N B Thi/Th2
BN ALTIRIZRALLI ] . h2h%E,2009,32(9) :1407-1410.

[16]Ma C,Ma Z, Fu Q, et al. Anti-asthmatic effects of baicalin in a
mouse model of allergic asthma[ J]. Phytcrtherapy Research,2014,
28(2) :231-237.

[17]Wang H,Bloom O,Zhang M, et al. HMGBI as a late mediator of en-
dotoxin lethality in mice[ J]. Science,1999,285(5425) ;248-251.

(18] FRARIE, TN , SKHamN , Z5. Bl /N Bl HMGB1/TLR4/NF-kB {55
g KRR D IERLI]. P EIAJLA 2 ,2017,19(1) -
95-103.

(19 ] TR I, SR , RTH , 55 W iE RS HE  B1 I Toll #5274 4
HBE G E AAEAIOC R AR D R[] Y2 Ac il R
AR BE2E R, 2017 ,38(4) :529-535.

(2019 —04 -23 W As  FAEZE: PFAA))

(L5 1401 1)

[11] ¥ %] T, A4 4F. AD f3% Th17 40 S H 40 i B8 17K 7 19 28 4k &
Fol R L] A B R 2 Sl R , 2018 ,15(13) :1917-1919.
[12]Rochman Y ,Kashyap M, Robinson GW, et al. Thymic stromal lym-
phopoietin-mediated STAT-5 phosphorylation viakinases JAK1 and
JAK2 reveals a key difference from 1L-7-induced signaling[ J]. Pro-
ceedings of the National Academy of Sciences of the United States of

America 2010,107 :19455-19460.

(13147t AR T, 291, 5. ELANNE A 3R 7 R0 1S X il 45 4% 8
Th1/Th2 AT AE LT ] A R 45 8 Il Z% 35, 2006, 29
(6) :403406.

[14]Liu X, Leung S, Wang C, et al. Crucial role of interleukin-7 in T
helper type 17 survival and expansion in autoimmune disease[ J].
Nat Med,2010,16(2) :191-197.

[15] Gregory SG, Schmidt S, Seth P, et al. Interleukin 7 receptor alpha
chain(IL-7R ) shows allelic and functional association with multiple
sclerosis[ J]. Nat Genet,2007,39(9) :1083-1091.

[16 ] Badot V, Durez P, Van den Eynde BJ, et al. Rheumatoid arthritis

synovial fibroblasts produce a solubleform of the interleukin-7 recep-
tor in response to pro-inflammatory cytokines[ J]. J Cell Mol Med,
2011,15(11) :2335-2342.

[17]Badot V,Luijten RK,van Roon JA,et al. Serum soluble interleukin
7 receptor is strongly associated with lupus nephritisin patients with
systemic lupus erythematosus [ J ]. AnnRheum Dis, 2013,72(3) .
453-456.

[ 18 ]Bikker A,van Woerkom JM, Kruize AA,et al. Increased expression
of interleukin-7 in labial salivary glands of patients with primary
sjogren’s syndrome correlates with increased inflammation[ J]. Ar-
thritis Rheum,2010,62(4) :969-977.

[19 ] Sinha S, Singh J, Jindal SK. Association of interleukin 7 receptor
(rs1494555 and rs6897932 ) gene polymorphisms with asthma in a
north Indian population[ J]. Allergy R hinol ( Providence ) ,2015,6
(3):168-176.

(20 JBLSL W, 224 , 1 BB, 46 TL-17 TERURIZIE o 9 33K R I R
B[], B EEARIE SN AR ,2018,29(11) :49-51,54.

(2019 —03 =29 ¥ As TS . 1EH)



