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DL, SO R T ALSUR b, BEBES 2 S R B, /N BB T CCL11 . CCL24 1Y &% & W F 3 i (P<0.01) , Jifi 2 Z1h CCR3 2
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PD98059 4111 ERK 7K - B & B AL (P<0.05) . 512 « i AU 2% 5 1T LK 400 1 W3t Wity /< 30 4 , L AL A) W] i 45 HL 3820 R M CCR3 & A
CCL11 Y 23k B BRK 3 T 10 1 v 12 = e 4 it 30% Ak AT O o

[Xg2iR]  FUEEN, BIXELIT; CCHEMIINT 11(CCLI1); CCHE ML T 24(CCL24); CCHRMLINTZK3
(CCR3); 4fi iy S5 38 15 B (ERK)

[FESZEE] R2-0;R22;R285.5;R284;R33 [ZHkFRiIRE] A [XEHS] 1005-9903(2022)14-0054-07

[doi] 10.13422/j.cnki.syfjx.20220608

[P %% H AR 3E]  https:/kns.cnki.net/kems/detail/11.3495.R.20220114.1159.005.html

(M4 H R B H#A] 2022-01-14 16:52

Effect of Shufeng Tongluo Prescription on Eotaxin and CCR3 Protein Expression and
ERK Phosphorylation Level of Asthma Mice

LIU Chaowu', WANG Jie’, XIONG Wei', WANG Yue', ZHU Zhengang"
(1. National Clinical Research Center of Chinese Acupuncture and Moxibustion, First Teaching Hospital of
Tianjin University of Traditional Chinese Medicine, Tianjin 300381, China;
2. Tangshan Municipal Hospital of Traditional Chinese Medicine, Tangshan 063000, China)

[ Abstract] Objective: To preliminarily explore the mechanism of Shufeng Tongluo prescription

(SFTLP) in inhibiting airway inflammation in asthma mice by affecting the expression levels of eotaxin in the
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serum, CC type chemokine receptor 3 (CCR3) , and extracellular signal-regulated kinase (ERK)
phosphorylation in lung tissues. Method: Seventy C57BL/6 mice were randomly divided into a blank group, a
model group, low-, medium-, and high-dose SFTLP groups (7.75, 15.5, 30 g-kg'), a pertussis toxin (PTX)
group, a CCR3 inhibitor (SB328437) group, a phosphoinositide 3-kinase (PI3K) inhibitor (LY294002) group,
a p38 protein kinase antagonist inhibitor (SB203580) group, and an ERK inhibitor (PD98059) group. The
asthma model was induced in mice by intraperitoneal injection of ovalbumin (OVA) and aluminum hydroxide
[A1(OH),] combined with OVA atomization (0.2 mL for all). After modeling, hematoxylin-eosin staining (HE
staining) was used to observe the inflammatory infiltration of lung tissues in mice. Enzyme-linked
immunosorbent assay (ELISA) was used to detect the serum levels of eotaxin [ CC chemokine ligand (CCL) 11
and CCL24) in each group. Western blot was used to detect the levels of ERK phosphorylation and CCR3 in lung
tissues. Result: Compared with the blank group, the model group showed obvious bronchial constriction,
lumen stenosis, damaged alveolar structure, massive inflammatory cell infiltration in lung tissues, mucous plug
in the bronchus, edema in the submucosal tissues of the trachea, increased folds, increased serum levels of
CCL11 and CCL24 (P<0.01), and increased expression of CCR3 protein in lung tissues (P<0.05). The ERK
levels in lung tissues of the model group and the PTX group increased (P<0.05). The level of p-ERK in lung
tissues of the model group and the low-dose SFTLP group increased (P<0.05). As revealed by pathological
results, compared with the model group, the high-dose SFTLP group showed relieved lung lesions. The high-
dose SFTLP group and the SB328437 group showed reduced CCL11 content (P<0.05). The low- and high-dose
SFTLP group, the PTX group, the SB203580 group, the PD98059 group, and the SB328437 group showed
decreased CCR3 protein expression in lung tissues (P<0.05). The high-dose SFTLP group and the PD98059
group showed reduced p-ERK level (P<0.05). The PD98059 group showed reduced ERK level (P<0.05).
Conclusion: SFTLP can inhibit airway inflammation in asthma, and the mechanism may be related to the
inhibition of eosinophil activation by down-regulating CCR3 and CCL11 expression and ERK phosphorylation.

[Keywords] bronchial asthma; Shufeng Tongluo prescription; CC chemokine ligand 11 (CCL11) ; CC
chemokine ligand 24 (CCL24) ; C-C type chemokine receptor 3 (CCR3) ; extracellular signal-regulated kinase
(ERK)
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H10g FH10g & 30g . HE6 g, T ARA
F R s 2 K2 5 — B s e 45 24 U g U 4
L AROR 5 019010317958, 4 Tk F il B R A& R
4 g-mL" B VR 4 W (R P = — BB 25 T iR =) 5
IERAZY . [ H K (PTX, %[ Libs lab 23 &, it
5 1ist180237A1) ; CCR3 Z AR F5 415 (SB328437) (Hf
JI Bt LB 3- 33 il (PI3K) 2 M 45§t 7 (LY294002) |
p38 22 4 J5 % Ak B 11 I (MAPK) 25 11 38 B 475 i 771
(SB203580) ERK1/2 ¥ i 45 1.5 (PD98059) ( 3 [
Abcam A H) , fit 5 3 il i ab120648 . ab120243
ab120161.ab120234)

1.3 XA B E I (OVA, £ [H Sigma 24 A L4 5
A-5503) 5 &4 AL AR A0 R (R HE K 2% Ak 2 52 30 & D
B /NI CCL11 /N B TR CCL24 il 3k 4 92 ¢
B0 7 12 (ELISA) i 58] & (pg ot e A 9 A2 BF 5
fF L #5209 h H259  WSTH30001A) ; Mayer 77 A
-4 (HE) YL i RIPA %4/ % . PMSF # i 1k 25 11
it 410 i 550 LB AR W5 My BCA B W B R &
500 f L Sx B 1 AR ZE i L Tris . H &2 . 10% 1
T B R AN (SDS) W LR T 130 % 1% & B
marker(15-130KD) . SDS- % [N 4 it i (PAGE ) #E %
il B 12T B e A A R R (L AR ) | B P A L BB
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ECLPlus H # & G (A REERHEA R A A L it
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P1040. T8060. G8200, S1010. PR1950, P1200,
A1800, SW3010, SW3020, T1082, T1085, P1020,
PE0010) ; PVDF JE ( 3¢ [ % B 1§ 2 A , it 5
MBO0323) ; Tris-MOPS-SDS Running Buffer Power
(4 W7 5t 2B ) B AT BR 2 AL k5 M00138) ; B iR 1k
(p)-p44/42 MAPK (ERK1/2) (3£ [E CST /A #] , 4t &
4370T) ; CCR3 HLAR[Y31] (% [E Abcam 28 H , it 5
ab32512) ; Ll 3 Bt f e 2 5k 3 1 (Ig) G(H+L) — 4t
(R EEY TRARA A S BA1054) 5 1
T -3 -0 iR it A B (GAPDH) #7144 ( 2 [# Proteintech
N E] LS 10494-1-AP)
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5 SG BRAN 7% il 5 A BR 2> F] ) ; DHS-NP-40LS 74 Hi 5y
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b HAREA/NRTEESE | REREFS 02 mL i
HH W (OVA 5 2 H AL BIR G W) 8/ BUBCRL
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F DL K A AR K E IR A B R 4 T B
EROKVE S DL E RS S 4 d, e — RGN
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(P 2 ), SR 5 i B 22 Il A 10% A v 1 o (4h
P72 ) o [ 48 h 5, Wy Ze i 1] Ak Ak B2 17 B il v 24
2 mm, H ML EEBL K, O RS B A A
AU AT HE 4 fa

2.4 HE %% €8 95 B0 5 fi 4% 28 /) BRI 28 2 2~ 1
A5 FAR A HEAT HE Je 4, 6 WU N AR
2 /N B 20 23 1) s BT 25 2 AR 5 5% i 2 41
BARAL, IR B I A TC A A B AR K 4 i
R R B

2.5 ELISA &/l CCL11.,CCL24 # &

K 4 B R0 G 08 W AR 4, R AR A 450 nm % K DU
AL EBE A R A I e FR AT R S 0 VR B
2.6 #E A BN v (Western blot) A4 i il 40 21
CCR3 1Y & &t M ERK #§ M2 1k /K 7 FK HU il 2H 21
50 mg, BUE T 2 mL B0 B N, A R (RIPA
500 wL+PMSF 5 L, 8 B8 1k 2 11 41 i 55 ) | #F s
FE4r 4% ,15 000 r-min” &0 30 min, B L3R . #%
HE BCA 152 M REAS v B IR, X RE AR E AT 4
B, 0145 21 BE A v B B P VR B A A TR AR AR A
Horp AR P 10 min, J5 T =20 °CA R AE o 17 3 38 A
S A AR I 43 5 TS VAR A ) 2 AL R m A
AH X R AR FR B FEAS DL K marker 5 wL #EATHL YK . B
Y1 5 %8 e K /N AR R 9 PVDF 5, ¥ PVDF JE i A B
B P IR 30 s NS L AR JE HEAT L . B A
PVDF JE it A e & 4 (4 JB B W% %3 v, 25 R 1A 2 he
W A J5 B9 PVDF JEEE D) PVDF I 6 85 #8519
PVDF Ji it & TBST o iF ¥k 5 K, 51K 5 min, #%
PVDF R it A His B 4 19 — 40 (CCR3 Hi B Lb 5] 4y 1
500; ERK s B L5 g 1:1 000) 58 I F 7K 8 IR
ARG W E  BUE — P E J5 19 PVDF B, FH 01
BV XT b #E AT R (G B L 12 105 000) , 8
PVDF JE it A B F 19 — 40 i T K PR IR |3
IR M E 2 he BUR P E 50 PVDF I8, 2
IXxTBST H ¥k 5K, 4K 5 min. $ PVDF A
KOG 3 min J5 A Bio-Rad % i i 14 £ 45 v ik
17 5% . FH Quantity One 4 X & [ 4547 #4740
M, i K B AE , DL GAPDH fE i N 2 8 1 ik 17 4%
e, H AR 2 %4 19 K {1 /GAPDH £ 1 4541 1Y
IR AR Fm B A A R IR

27 Gtk it o B A 45 R ¥R SPSS
23.0 GRS B L TR BT DL s ROR L, A
] AR FH b ST AR AS ¢ K 35 5 Z2 4 AR ANOVA
2G0T 5 SRR AR SRR B 43 2 BT RER
R, LA P<0.05 %m 22 7 A8 G4 8 L.

3 #R
3.0 X /N BB R il 20 29 B AR AR R R IE
HZH /N BRI 20 S50 TE R SR A IR il
T ) B Y S S5 R OE H A HES SR A T, R
UL 48 P 41 R 32 5 B B 4 /N R AR I B e L
JE B A 160 65 A4 W IR s 4 20 vp mT D K i D VR R
PR 200 ML A L 200 L R v A 4 i S S Y 4% 1 4 i
B, SR N AT IR R RS R R A UK,
A B N 22 S I 5 v 2 IRk 2 I A U A AR )
FE 403, 9 i 4N A B AU A R A ek b RTE BRI R
YUKW CRE TR IEZE 28 LTS S
PHIE S R MR B2 % . th 2 h 7l it 2H . SB328437 41
A UL T PR 40 B v R 0B R v B 4 B B 4%
20 Ak 2L, ST BT 412K SR S T LR
22 L E bR BTE A I B 2E A R IR DL R
AR G e 390 £ 20 B 5 v 24 v R S 2 I 2 2 72 1
R, R RE AR R AL, AR R MR AN I Sy 3 1Y
A& VE A L AR 0 2, RO R T AL UK A R
J€ G X B W B E . PTX 41 . LY294002 41 |
SB203580 41 .PD98059 41 Jiifi 41 2 AT 47 A [ i J&E 1) 451
i, 3R AR DA RS s e g, RT UL 40 2T AT )R
A& PR R Y 3 B, 1T D g B 40 o R A e 4N i
G RE B IR PR RS B B K M .
W,
3.2 XTEERG /N BB AL IM W CCL11,CCL24 7K - /5%
W5 OE W 4L b R, AR 4 /N BRI F R CCLtt
CCL24 1) & it i 3 1 in (P<0.01) ; 5B 24 [h 4%,
24 ) 4] SB328437 ZH Y CCLI1 7 W i %
ik (P<0.05) , 2K . & 7 & 4 LY 294002 4
SB328437 ZH Z [a] L %5 /N BRUIALYE Hh CCL11 1Y 7 & 22
SEG I EE L, PTX 4 .SB203580 41 .PD98059 41
SR A CCL1 K22 F RG22 5 X 5
U2 LA, g5 IR L L R B 4] SB328437 41
PD98059 41 . PTX 4 .LY294002 41 . SB203580 41 /)
FUIMLTE CCL24 By & 1 22 /L Ge it 53 3L, H PTX 4
/NERIMLTE CCL24 Wy & & TR . k1.
3.3 X W g /)N BRURSE TRY il 2 21 CCR3 \ERK W iR 1L &
OKERY R 5 05 2 H g, A R 2 /)N BRUAT 41 20
H CCR3 & H 19 2 1k 2 B 18 3% 75 (P<0.05) 5 5 5 Al
A, R 2GR R R 41 PTX 41 . SB203580 4 |
PD98059 4 .SB328437 41 /)N [ fili 41 41 v CCR3 & H
() 3 14 W 58 A (P<0.05) , LY 294002 2H /)N il ifi 2 41
1 CCR3I & W R SR A FL R 2 % LG # B
Mo HIEHE A R, BRI b 2 KR A1 4 81
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WA IEWA ;B BB C PAMMAEL ;D P2y R &4l E. 2 M &4l FPTX 4l ; G. SB328437 41 ; H. LY294002 41 5
1. SB2035804H ;J. PD98059 £
B 1 SFTLP X B i/ R Al 2 R
Fig. 1 Effect of SFTLP on lung tissue of asthmatic mice (HE, x400)

9% MM (HE, x400)

# 1 SFTLP X B l5/N R 4ME M1 CCL11.CCL24 B & (X5,
n=7)
Table 1 Effect of SFTLP on serum levels of CCL11 and CCL24 in

asthmatic mice (x+s,n=7)

% 2 SFTLP Xt/ A48 42 CCR3.ERK B B 14 & 4k 7k S 59 5 i
(X£s,n=7)
Table 2 Effect of SFTLP on overall phosphorylation levels of

CCR3 and ERK in mouse lung tissues (x+s,n=7)

21 51 4 /g kg CCL1l/ng-L"  CCL24/pg-L"
3 41 852.55+193.94 8.10+2.89
BRI 24 1464.69+434.727  13.17+3.18
T 24 A% 59 4 2 7.75 1160.71£347.46  12.37+3.22
r 2 v ) A 2 15.50 1202.15+212.82  11.31+2.88
o 24 e 3R] Ak 21 30.00 1073.11+£389.07"  9.58+3.07
PTX %1 0.2% 1327.43£29437  14.43%6.05
SB32843741 0.2% 1137.68+191.16°  10.00+2.56
LY294002 4 0.2% 1209.17+281.90  12.13£3.13
SB203580 £ 0.2% 1397.71+491.54  12.87+4.15
PD98059 41 0.2% 1447.71£201.51  11.51£3.97

T A5 0F 41 I8V P<0.05, P P<0.01; 5 45 0 4 1L 4 Y P<0.05 5
YR B0 mL
o p-ERK 119 7K °F B i T+ &5 (P<0.05) 5 5 B AL 4 [b
i, v 2 K 4 PD98059 4 p-ERK 1 7K F B i
FEAIL (P<0.05) ; SRR 40 L35, rp 254K 50) b 41 . PTX
41 . SB328437 £ | LY294002 41 . SB203580 41 i
p-ERK K- 22 Gt # 8 Lo 5IEW 4 i,
RUZH  PTX 20 ifi 40 20 b 9 ERK K- TH i, S5 4
ke %, PD98059 £ (1 ERK /K - B i [ A% (P<0.05) ,
oA d] SRR AL L35, il 20 20 rf ERK 7K F- 25 5 6
Giitsm . k2 B2 ME 3,

.58 -

CCR3 p-ERK ERK
2H 9 Fl /g kg!
J R /g ke /GAPDH /GAPDH  /GAPDH
WA 0.78+0.08  0.48+0.13  1.08+0.17
] 1.32+0.34" 0.94+0.44" 1.83+0.68"

v 2 A 5 o 41 7.75 0.85+0.20 0.99+0.28  1.32+0.47

v 2l R 4 15.50 0.79+0.21% 0.55+0.14> 1.48+0.33

PTX 4 30.00  0.94+0.13% 0.84+0.17  1.86+0.53
SB328437 41 0.2" 0.99+0.16% 0.68+0.29  1.64+0.22
LY294002 ¢ 0.2" 1.19£0.22  0.7240.21  1.64+0.45
SB203580 41 0.2 0.88+0.10° 0.63+0.14  1.67£0.39
PD98059 £ 0.2% 0.90£0.15 0.54+0.10% 0.88+0.20”

T 5 IE 4 VP<0.05 5 SRR 4 Y P<0.05 5V KR B fi
A mL

CCR3 43 kDa

A B C D E F G H I
A IR AL B, BEAIAL C. P 2GR R AL, D. P2y R L
E. PTX 4 ; F. SB328437 4 ; G. LY294002 4 ; H. SB203580 4 ;
1. PD98059 41
B2 &SHEMERH CCRIZARIKAIK
Fig. 2 Electrophoresis of protein expression of CCR3 in lung

tissues of each group
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p-ERK
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A B C D E F G H I
3 HAMAL ERKBEER LB K
Fig. 3 Electrophoresis of ERK phosphorylation in lung tissues of

42 kDa

GAPDH

each group
4 itig

W% i 2 FH 22 b 240 60 45 8 1R R 4 M IE K 2
JH T 9K EEL A0 B e b A B e LA AR L RGGE R
i S5 A AL 4y 2 5 1 S GE 12 M R E MR R Y.
W R 40 i 7 7 Wi 1) K9 R B S B Y A
W T2 R 240 B 1) 0 A R TR B A R S E A B AT
B O T LR |, B A 15 A RN 2 TR S 1
b | WU 78 4 op a1 OF R e 1 DN PR R e N 1 )
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