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HBE HE FRFw AT ATHEETF -wkB (NF-k B) 125 @38 33wk v% 0 Re94E R & A Toll £
%t 4 (TLR4) mRNA fe & £ ik t9%va, Fik % 60 X SPF ZLikl4 Balb/c ) AL, A = G4, #E
A, WE RN, PR i, U152, hEaus, AAAYERALEITNAES (OVA) + AAML
etk [Al (OH) ;) BB 415040, R OVA T AR 69 7 ik R e A WE KM, s
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LREF., RAk#LH24h )5, KA HE, Masson # & ULl 40 4R S5 22 T AL, ELISA & Aa ) i e i ek
(BALF) &v@afie/~2%6 (IL-6). B FEE-F o (TNF-a ) #&/Z, Western Blot YL At 21 2% ¥ NF-«k B
T 3#45 (p65). NF-k B #4741 %@ (IkBa ). TLR4, #AESLEF (MyD88) & & 4 ik, RT-PCR i
M p65, Ik Ba . TLR4, MyD88 mRNA K-F, 258 HE & Masson & T JLAL AL 40y K40 4R 97 S
Kaesmfizid, LRRRBIGE, KRBT HIG S, Py 40 R Xk am a2 H o B sz, KR4
mARBA; HEami, AR BALF 7 IL-6. TNF-« KE, 2042+ p65. MyD88 & & & ik &
MRNA K-F, 4% F TLR4 mRNA Z & & &k K-FH I3 (¥ P<0.01), Ik Ba & & &L Z mRNA K
FHAR (P<0.01); SR M4, WE RN F-F7% 7% 40 BALF  IL-6. TNF-o JREZ¥HHEA{%, MyD88.
p65. TLR4 & & % ix & mRNA K-F T8 (P<0.01, P<0.05), ¥ ZE K# 4 Ik Ba &8 & A& mRNA K
T3 (35 P<0.01), T8 Ik BamRNAK-FHAE (P<0.01), IkBa &8 kik LA, 22 F L%
HFESL (P>0.05), HiERmabin, %5 4 BALF P IL-6. TNF-a B-F/K-F. p65 mRNA K-F
TLR4 mRNA 7 -F, MyD88 ﬁé)ﬁ % mRNA K-Frbdx, 2 F 4%t 5 &L (P>0.05), p65 % TLR4
A xikSE (P<0.05), &it P sk OVA #5205 s Ao Al K A BT ey s EAE R, HAuhl =T

4615 % TLRA Z MyD88 i&He, #4: NF-« B 2 Sl %4 % .
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Effects of Pingchuan Formula on Asthmatic Mice via NF-« B Signaling Pathway and Its Impact
on TLR4 mRNA Level and Protein Expressions YANG Yan''?, XUE Zheng', YU Jian-er', HU Yi-
zhong"?, LIU Ya-zun"?, and XU Wan-chao ""? 1 Department of Pediatrics, Shanghai Municipal Hospital
of Traditional Chinese Medicine, Shanghai University of Chinese Medicine, Shanghai (200071 ) ; 2 Graduate
School, Shanghai University of Chinese Medicine, Shanghai (201203 )

ABSTRACT Objective To study the effects of Pingchuan Formula ( PCF ) on asthmatic mice by regulating
nuclear factor- kappa B ( NF-« B) signaling pathway, and to observe its effects on Toll-like receptor 4 ( TLR4 )
mMRNA level and protein expression. Methods Totally 60 male SPF grade Balb/c mice were randomly divided
into blank group, model group, dexamethasone group, PCF group, 15 mice in each group. With the exception
of the blank group, mice in the other groups were sensitized by intraperitoneal injection of ovalbumin ( OVA) +
Aluminum Hydroxide Gel [Al (OH),], and then OVA atomization excitation to replicate the asthma model. Mice
in the dexamethasone group were given dexamethasone solution (0.075 mg/mL ) by gastrogavage for one week.
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Mice in PCF group were treated with PCF (5.33 g/mL ) by gastrogavage for one week. Mice in the blank group
and the model group were given the same amount of normal saline by gastrogavage for one week. At 24 h after
the last administration the pathological changes of lung tissue were observed by HE staining and Masson staining.
Levels of IL-6 and tumor necrosis factor-a ( TNF -« ) in bronchoalveolar lavage fluid ( BALF ) were detected by
ELISA. The protein expressions of p65 ( a subunit of NF-«k B ), inhibitor of nuclear factor kappa-B kinase (1k Ba ),
TLR4, and myeloid differentiation factor-88 ( MyD88 ) in lung tissue were observed by Western Blot. Levels of
p65, Ik Ba, TLR4, and MyD88 mRNA were observed by RT-PCR. Results HE and Masson staining showed
obvious inflammatory cell infiltration, thickening of epithelial basement membrane, increased collagen fibers in the
model group. The infiltration of inflammatory cells in the lung of mice in PCF group was obviously alleviated, and
the collagen fiber area was reduced. Compared with the blank group, the levels of IL-6 and TNF-« , the protein
expressions and mRNA levels of p65 and MyD88 in lung tissue, as well as the protein and mRNA expressions of
TLR4 in trachea all significantly increased (all P<0.01), Ik Ba protein expression and mRNA levels significantly
decreased (P<0.01) in the model group. Compared with the model group, the levels of IL-6 and TNF-« in BALF
decreased, p65, TLR4, and MyD88 protein expressions and mRNA levels were down-regulated in dexamethasone
and PCF groups (P<0.01, P<0.05) . The protein expression and mRNA level of | k B« significantly increased in
dexamethasone group (all P<0.01) . |k Ba mRNA level increased and the expression of |k Ba protein was up-
regulated in PCF group (P<0.01), but with no statistical significance (P>0.05) . Compared with dexamethasone
group, there were no significant differences in the levels of IL-6, TNF-a, p65 mRNA, TLR4mRNA, MyD88
protein expression and mRNA in BALF of PCF group (P>0.05), but the protein expression of p65 and TLR4
increased ( P<0.05) . Conclusion PCF improved the airway inflammation of OVA induced asthma mice possibly
related to decreasing activities of TLR4 and MyD88 and regulating NF- k B signaling pathway.
KEYWORDS asthma; Pingchuan Formula; nuclear factor-Kappa B; Toll-like receptor 4
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cell, Treg) ZHAE PRI T NG ®° . BFFTIESE NF-« B
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T 3. M2, Bk{Z3. LM HE 34k, Wh ML
VT R R PR e 2 e AR E IR R, R RO Ik R A
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PRI 2 h, 25 W) vk 45 o & A 25 & 5.33 g/mL.
o ZERMA B ( L B 25{5iE 28], 0.75 mg/ f, it
2 : HB102079 ) ; OVA ( Sigma, it 5: A5503);
Al (OH ), % & . SYBR Green PCR i #l £ .
BCA & 1 & ft ik 7 & (Thermo, It 5 77161,
K0223. PICPI23223); IL-6. TNF-« ELISA it 7
& (X-Y Biotechnology, {it*5: E20012, E20020 ),
Trizol ( Intitrogen, {it 5-: 1596-026 ) ; i % %
ik N &, FE T Y Marker ( Fermentas, it 5
K1622. SM1811); Tween-20 It & ( Amresco,
fit 5 : BYL40713 ) ; % Jt# (Millipore, #t %5 :
WBKLS0100) ; Ik Ba #i & (Bioss, #it5: Bs-
1287R ) ; p65 ¥k . GAPDH (CST, #t 5. #8242,
#5174 ), MyD88 ¥t {& (Abcam, it 5. Ab2064 ) ;
FHRHRP trid —ht (E= K, #it5: A0208 ),

3 f¥Ey  IEE SR (Olympus AH], CX41);
AT R ML (PR T A D, SQ2125) 5 #E A AL (T
SN E ) s WM E SR 5B &R 48 (NIKON A Fl, DS-
Ri2) ; Real-time 4 I {X ( ABI 24 #], ABI-7300 ) ;
IRV R B O L (v 75 SRS O B A5 A R A
A, TG-16M); Bt (5 /K% P BRI W &5 2w,
Pipetman ) ; Witlafikz o ( FIHPTPIILER), K30);
1, 3 4 3¢ HL (FLUKO, PRO200); Hi ¥k 1X ( BIO-
RAD /A, mini protean 3 cell ) ; FLF4{Y ( K wwil
B ABRAR, PS-9); BibriL ( 25 2 FH AR,
MK3 ); 7k#5% (Leica,HI1210); {4 %% ( Tamon,
5200 ) ; #7554k %% : (PARI GmbH, PARIBOY N ),

4 ZhyERs, sy K425 SPF 9k Balblc
/NER 60 HARFHALE 73R 0 4 4 S A, Bl
. HIEERINA, P4l H4l15 H, S
ik [13,14]) ki TSR, BRa HAZ AN 45 4
INER, TR 1 RS 14 K E 5 0.5 mL B
W (0.375 mL A= #EE 7K +50 wg OVA+0.125 mL Al
(OH), #EiE ), 5 21~27 K& THEMMN, T 5%
OVA % 4kiktl, F7K 40 min, K 1%, 2541
S AR BRER KA T IE I 1 0 e 5 Ak, A TR
SR G 1 h 3T 2524, Phi )7 204% 10 mL/kg
150 & 25 24 [*E*E‘T+%:/L\\ﬁ D/ = D s xR g/
Roue X (W /W, )", DIREMZHIE, RINE
PRI 28, WARZRA TR ", 0 i R R
150 g/ (kg d), 24T 30 kg JL## 2519 10 fiF,
LRSI 5T 22 PR %R RO e il ), HigEK
FALHPL R B2 2N 0.075 mgimL i ZE KPR TR B
AL, BRI D K .

5 FEARE KRGZ524 hJE, 541U/
WATIEALSE, Z5FLAMISZRAE, T 1.5 mL A 3E:
IR HEAT A2 2 S S HE U i WO S A i v T Ve
( bronchoalveolar lavage fluid, BALF ), & .0 J5 B
VT ELISA RN, AU fi_E i 10% HH [
S, il B HE Jet . Masson 3t (0 il £ fiti 2 214
Ry AR o A S A B o R AT,
T Real-time PCR . Western Blot £ AR,

6 [filidl 2R PIE AL

6.1 HE 4t fifili bt & F 10% H i
48 hJ5, FHK SRS 43 AT i vk . Bk, FH4k
THERPH B IAL R, fEEIRA IR, SERUS P
L, WAL R, HE Qe , it Wdsh e,
KR HTFEAAE AL

6.2 Masson et K ATAZR IR, B
EZK, IR KL Weigert #:78 AK Z Y45 5~10 min,
MRtk CBE b ok, KPE, Masson bR i,
KBk, ALY ff 5~10 min, JHE5ER T AR R
1 min, BEEARREIYE 1~2 min, 5588 TAERLE 1 min
Ja B KRR B h Y 1~2 min, 5518 TAEWR
PE 1 min J5H 95% LB, JoK CEERK 3 Wk, BER
5~10's, “HHRGER] 3 Ik, BIK 1~2 min, &g
PEMS I B[ . AF 200 F50L2= BB T, WAk )
RAREEM 5 MEF, JFH Image J B AL BEAR T
HIRR AR % (collagen volume fraction, CVF ),
R SRR 1T

7 BALF 1 IL-6. TNF-oa T /K F M 4%
ELISA i & Ul WA Fi#4E, 7E 450 nm AR (A
MEFRAH IL-6, TNF-o #RJE,

8 Real-time PCR #i illl % A % # TLR4 mRNA
IK - B Bili 41 45 p65. Ik Bo . MyD88 mRNA 7K
- i Trizol R BEBUMZH 20 S35 Y A RNA
J&, #17 Real-time PCR JZ )i, KW {AFI N 25 wl,
Wik % fr SYBRGreen Mix 12.5 wL, b TFiESI4
#% 0.5 wL, cDNA#fg 2L, ddH,0 9.5 wl. i
M09 95 CHUNE 10 min, 95 CZA5E 155, 60 C
iRk 45 s, 40 MERG, 7E 60 CHFF 1 min, fifif=
P fioe sk, Fidi R AR A A3 ABI Prism 7300
SDS Software i sk %A Ct {H, GAPDH fE {2
B R A 2702 “ A mRNA AR A R

9 Western Blot e Il fili 41 21 H TLR4 |, 1p65 .
Ik Ba . MyD88 & [k ik /K F il 20 8L A4k 1 Y
P BN S B AT, B S IR, LK,
BERE, I BCAYLIEAT I I 8 ORI, S —Hom A
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%1 Realtime PCR &|¥)%%1

HE AR S1¥FH (58— 3') KEZ (bp)

TLR4 Primer F 5 GCCGTTGGTGTATCTTTG 3' 250
Primer R 5 GCTGTTTGCTCAGGATTC 3'

GAPDH Primer F 5" ATCACTGCCACCCAGAAG 3' 191
Primer R 5 TCCACGACGGACACATTG 3'

Ik Ba Primer F 5 GCTGCCCTATGATGACTG 3' 174
PrimerR 5 GTGTGGTGTGGTGCTAAG 3'

P65 Primer F 5' GAAGACACGAGGCTACAAC 3' 130

Primer R 5' TAGAAGGAGCAGGACTCAG 3'
Primer F 5' AACAGAAGCGACTGATTCC 3' 265
Primer R 5' TCATTGAACACGGGTTGAG 3'

MyD88

PR R RE, 4% 1:1 000 EA5H6RE, 4 CIF B ER)5,
WEE —PRH TBST vk 3 Wk, MfaH&E, HEH
WA RE BT, S5HE37 CHEE 1 min , A TBST k%
3W, HECLAL RGN &R REARN. X LR
RS 25 L4, F Image J 804508 255 K
B, DLEARE A& KA/ N2 GAPDH JKE{E 3
AR H I

10 SEit2#Jrik SRH SPSS 24.0 i it .
TFEHWER I X s FoR. £4UTR PSR E
TrZE5HT M LSD, # AR, Seilf47 48 i A8
FLHEF 50T, P<0.05 A2 A 5 L.

5 R

1 I —RiEN R4/ hREAE, KRE.
—YNEZIES, RAHNREERAT . BRI A
[ S . PRIt . Fs A4, HEHLERZE K DU ORESR
ERM, &7 KRG THE, SRR, K42
/N EARRERAI G, AER] L IR E K S — s
SIEH o

2 /N R U B A A

21 HEZ (1) SfEs T, SH4/hR
SAEE W SR FH L0, R UWARIEA R, AR
ZH/INERURT DL B R SE A IR, RV, <A
B, L0 b RV dn i B s . 45257 KA,
iy FERFNZE BT 5 4/ 0N R AR A (L i A AR 7
Mg, AR LI 2SR

2.2 Masson 4uf8 (K12) =5 AR WAFIR
WO iy 525 AL, AR T2 LR iR
JEE, MRRANNS . TN, R4 R G 2
gt R SERIA b, Fhsr 4. HZERA I
B SEREVEE AR

23 FA/NBCVFILE (£2) HaEAYUL

T ARZS 4 B AL C b ZEKHFAAL; D S T-hii 41
5k TR AL S AL, R N, SEFR K
1 HAUHZUREZ L (HE, x200)

W ACHZES FA; B AL C b FEKRIAL ; D A i /74 ;
ik IR AL AR iR 22, MOIR A AR T LG A=
2 JRIT 7 RIE AN R
(Masson, x200)

B, WML CVF THE (P<0.01), SHRIZH ks, Hi
FENKNN 515 4 CVF A% (P<0.05, P<0.01),
ST 4 SE RN L A, RIS E XL
(P>0.05),

F2 HH/NRCVF ILE (4, Xxs)

415 n CVF

2 H 10 0.1830 + 0.0354
HRAY 10 0.2656 + 0.0338"
HhFEAAS 10 0.2126 +0.0070**
i 7T 10 0.2168 +0.0253“

T 52 A R, TP<0.01; 54 R4 [, © P<0.05,
44 P<0.01

3 &41/NEL BALF H1IL-6. TNF-o AT H#
(#£3) HSEpgds, B4 /N6, TNF-«
KFEFHE (P<0.01), SEERIA] B4 M ZE RN |
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R®3 H4/NE BALF 1 IL-6, TNF-a 7K HE
(ng/mL, X+s)

x5 KBH/NEUNHS Ik Ba EAFEEK
mRNA K FEHEE (X+s )

2051 n IL-6 TNF-a 215 n A mRNA

25 10 71.84+4.84 216.43+36.19 2 H 10 1.1307 +0.2136 0.0164 = 0.0031
s 10 203.06 + 7.80" 733.77 +99.57" R 10 0.2463 + 0.0960" 0.0054 + 0.0009"
HFEKAR 10 91.65+13.78"° 325.03 +65.24" HIFEKAR 10 0.8537 +0.1680 " 0.0125 +0.0006 *
VWi gy 10 100.14 + 12.35° 402.20 + 83.49" Ralyi 10 0.5050 + 0.1656 0.0100 + 0.0018

T SAS A, TP<0.01; SHOEIA H#, “P<0.01

ot 4 IL-6. TNF-a 7K FRE (P<0.01) ; “Fhi 7
YIS IR L, 2R TG4 X (P>0.05 ),
4 /U4 21 pe5 & H £ A 2 mRNA
KFEE (F4, BI3) HuEpdtbis, Sag/h
i p65 % 1% 5. mRNA K FF+H 5 (P<0.01), 5
RIRUZH Hodss, HbZEKANEL . VWi )7 4l p65 & H ik
K mRNA 7K (A% (P<0.05, P<0.01), F-WiJ7
H 5 FERANH L, p65 M FikTHE (P<0.05),
p65 MRNA K- [L#s, 2255 T4t 5 X (P>0.05 ).

F 4 HA/PRIGLLH p6b ks M
mRNA KF L (X+s)

2151 n I mRNA

2 10 0.0690 + 0.0001 0.0089 =+ 0.0021
FhiE 10 0.5873 +0.1652* 0.0286 +0.0041*
HFERAR 10 0.1240 +0.0581 %" 0.0156 + 0.0052 “*
Ry 75 10 0.3013+0.1209°* 0.0190 +0.0041 **

T 55 4L, TP<0.01; 5 R 41t %, © P<0.05,
£4P<0.01; IR LEE, * P<0.05

p65

A B C D

65 kD

T AJgzs FdL; B OBKEAIZ s C g ERFALL s D Jy i Jr 41
B3 A4/ p65 Rk Lk A

5 HH/NEIHHLH Ik Ba &L L mRNA
KFHH (E4, £5) Sxpdusg, g
|k Ba AN mRNA KRR (P<0.01), S5
R A, M ZERPAH 1k Ba 8 FA7K T % mRNA 7K
PR TR (P<0.01), “Fhi /4 |k BamRNA K
TR (P<0.01), |k Ba fEHEEATIE, B
R (P>0.05),

6 4L/ AE  TLREMRNA K H %
BAKF R (%6, F5) G2 4 iy, B
44 TER4 mRNA K & 1 35 KF A+ & (P<0.0%;
P<0.05), SIERIZH AT ZERIAL . Pl g/

I S AA R, P<0.01; SHEUNA A, *P<0.01

Ik Ba 35 kD

GAPDH 37 kD

A B C D
TE: Az HAL; B OWRERIZL; C O HIZERIALL; D S Pl /4l
B4 KNIk Ba EAREHEIKE

il TLR4 mRNA K & 1 % ik K F ¥ BEfIK (P<0.05,
P<0.01), Wi Jr 415 Hb ZE oK #s 41 Lk ¢, TLR4
mRNA K g2, 22 % T4 i % = L (P>0.05),
TLR4 /K F-FH#E (P<0.05 ),

F6 HA/NRIAE T TLRA SHERE K
mRNA K FEHEE (x+s)

415 n E mRNA

2 10 0.1710 +0.0732 0.0197 +0.0061
ALY 10 0.5977 +0.1004* 0.0613 +0.0109"
HbFERA 10 0.3909 +0.0820 “* 0.0319 +0.0092
SF-Hiti 10 0.4412+0.1303 “* 0.0386 + 0.0062 "

e 525 A4, "P<0.01; 588 4 [, ©P<0.05,
A4 P<0.01; SHLTERIA LA, 4 P<0.05

TLR4 95 kD

GAPDH 37 kD

T A CHZE AL B OWBIEIAL; C OMMIEERIAL; D P4l
5 £/ TLRA 1R HLIK A

7 FHH/NRSCAEE T MyD88 mRNA K 14
BRI (£7, BI6) Sapdliie, g
/N MyD88 mRNA J 2 13k /K F- T (P<0.01),
SRR A, HbEEORMALL . PR 5 4/ B MyD88
MRNA J A 1 RB KRR (P<0.01), Py 2H
LR A s, 22580 L (P>0.059);

5

THRE DRy TR B, Bk IQILRRAS DA A BE I /R



- 361 - TP RS

Z&75 2021 4F 3 A4S 41 &5 3 1] CIITWM, March 2021, Vol. 41, No. 3

RT BHPNRZAE T MyD88 FEFEIA K
mRNA K4 (Xx+s)

2151 n B mRNA
ZH 10 0.0763 + 0.0856 0.0085 + 0.0024
R 10 0.6240 + 0.1153" 0.0232 + 0.0047"
HhTERAR 10 0.1547 +0.0448 0.0118+0.0032"
Vi 5 10 0.3833+0.0436" 0.0155 +0.0036 *

0 S5 A4L A, "P<0.01; SHORI4] L, “P<0.01

MyD88 33 kD

A B C D

T A 4] B R C M ZEKARATL; D - )y 4
6 A4/ MyD88 [ ik ik &l

BEh, “RPEER” TR TR, I R
AT RH” 5 A B 2 S 0E ROAE A E R AR
FHIEZ Ab . BRI R . ENB Y. i
Yy, =t T MR, [FIrhEESER NG L 3T
IR 5 ROE LR BEIGR, RIFAgERPNS 2, X
B AT, SRR HAIE AT
B, XIE RN R E LR ELARIG BRI e, F
Wi 7 SRR T AR RR B, AT HRL 207 B R BRET
A KON SRR AEE . B, de . RH
R bRASER, B DE Hig, R DG
A, AEREUBEIR . b SO E I, AR
1ERZF Wi, PRZGAHTE, —Fh—FE, fiE, 98X
K, NZMiYH, Z5HITSY & PR B nT B B A ot S AT
TL U A AT IR R AR s SR 3
TR SR W, RN SERs, (PR T fb i K
W, 25PRAFGE R BRI TE L AT . P . BT
R BRI 20 b 3T e PR IL-5, IgE
FTTNF-o B9 &, DT IB A% 0 2 0 O 22 il 127 Wiy
EAR P BT IS L T A s, R T Ak
MK, WA F IMsuE, Bl T
1 NF-« B A8 I RIAIC R RIE PR As 25 g 3%
AR, LT, IR ERMFCUERT, e e o
Pl mg /N NF- B BTG, JF F IR 8—4% 1k
Z & (inducible nitric oxide synthase, INOS) #il
IE AR (cyclooxygenase, COX-2) W&, W/
TNF-« | IL-6f97% 2 2 sl 55 R SARTD, T 93K
WRE . GRS RS REE, Mo SRR R TR
s H G MBS M B4 5 12 sk Hwr g b b, 3
g2y, WG, HEHEER (R Fh ., ThM
Bz . ABFFELA 25 P S AT ersT " AR,

SHAANRETRHRKRFEMMAEE 1 h B2, fisk
7K, BIFEZMELEM T, HE Y fl Masson
A ZE R RN 2 R AEI/ N BURGE R AR R AE, [ A
WMBAGEES, PR TEREYT R, AAERTEA R
TEHREAG, BJRLFHEm AU/, SenfEmEn St 2R,
PIFRa 2590 Ry, 6 s AR R 25y, ol A
B RAR A S S Y

NF-k B J& —Fh & MLy 3 sk 7, JLPAA7E T
g, S5AERKME . REE RN NG
S E LR, AFREST , NF-« B 7EI3K
WSIHEEEN IkBa 454, Ll p65. p50. kB
SRR A, REA WM, MBS AAl
WL OTE . IR AERNE , BERRIE IkBa 5
p65. p50 &, EATEMEM NF-« B St A4l
MOAZ DY, PR A SRS P W FE 5, B FB I
K 1% Burke SJ % %% Iy NF-« B {5538
6555 RAE MG BE SN B TR, 2N Y B 2
PEARAE, Miraghazadeh B 45 7 BF 58 & B, 75 2% i
B, NF-« B 155 ThO 4 Th2 #4575 K A i
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