© 1372 - doi 10.12122/j.issn.1673-4254.2018.11.16 J South Med Univ, 2018, 38(11): 1372-1377

TGF-p1/Smads

MEELAEHL BE R KRB, FAS
JNP B R G W B UREA I RRAL, A 7N 51040557 b K 5 R A AN B BEREEAT, T
& J M 510120

WE: BRI BB AN U2 TGF-BL/Smads {5 Sl 1 TaEE . ik K 30 K SPF g/ N Bl 028 F4
FERIA] ETfilZH, 10 FU4L . ARRIZ AL RN RIS . B AR HRER 10 RATET R , /U fT Aok e =
HLCHI) , AR £ 20 min, B B AT L 0, 3AYT 7R T Hn LIREMRIZE SRR 24 h 15 199N EE S5 LA 3 d, B LUK
J& 24 h FARRIR B 2T FR S S AR AR (Mch) TR AR 38 3t T B RARU Tzl /s BRUEL 7 , 8805 SR B HE J s i /N FUiZ4H 21
HE AR AL, ELISA A /N R S AU IaiE R (BALF) AU YE T TGF-BL A3k , Western blot X420 <GB i AL 22 558
PEATRGEIN o KT o2 23 B R B LN AR , 25 4 A PBS T, I E A TGF-BLIMHHIFI (LY 2157299) 73 AT R 5% , Ak
Ji& Western blot A6 B ZH M type-1 & Smads 2 (H e iAHINT i, 53R BRI/ PRI it A IS S S BRI 37
o3 b Bz AN, iy B 5L, A V- L S0 0 B s ) 21 A AR 2 A B S 05 5 ANTRIVR B2 Mich (0 SRS 7R 21 /)N BRUTRTREL ) e
B BRI eI 2 R A G2 X (P<0.05) . H.34H/NRABH I #RBE 2T Mch fiv BE IR midé fin . A5ORI2H if 35+ TGF-BL BH
P63k OD(H A4S FH AL i (P<0.05) 5 & il 2H FH P e i8I F AR RIZH (P<0.05) o 1120 BALF H TGF-BL % I FAR A4l (P<
0.05) 1 T-25 1 4H (P<0.05) , A HIZH 3l V-7 L H 0- SMA . TGF-P1 & Smads 25 4 28 i X 1 14735 T4l 4H K 25 1 20 (34 P<
0.05) , il 2 41 kL type-1 K2 Smads & F1 2 A AH X 24025 F14H 55 (P>0.05) . 4518 £l AEm AL A1) i <1 TGF-BL (kT ik
Smads X o-SMA [WZF&R ANl SIE TR, RN SAE 21 R, FLANH TGF-BLJF , type-1 5 Smads 2 [ Ze i AR % gy , 41
AT LV TGF-B1/Smads il B il itk 2 , Il PR et 7Ry 7 B A e i .

SRHEIR 1 S TE F I ; TGF-BL/Smads ; 2
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Abstract: Objective To investigate the effect of acupuncture on TGF-f1/Smads signaling pathway in the lung tissue of mice
with airway remodeling. Methods Thirty specific pathogen-free mice were randomly divided into blank group, model group
and acupuncture group (n7=10). Mouse models of asthma were established in the model group and the acupuncture group, and
the mice in the latter group received 7 acupuncture therapies (at bilateral Fei Shu, Da Zhui and Zu Sanli, 20 min each time)
every other day, starting on the 10th day after the modeling. At 24 h after the last acupuncture, the mice were subjected to
inhalation of 1% OVA for 3 days, and 24 h after the last challenge, the mice were given methacholine chloride (Mch) inhalation
at different concentrations for measurement of lung resistance using a noninvasive stroke volume meter. HE staining was used
to observe the pathological changes in the lung tissues, and TGF-f1 levels in the the bronchoalveolar lavage fluid (BALF) and
serum were detected using ELISA; Western blotting was used to detect the differential protein expressions in the airway
smooth muscles between the two groups. The airway smooth muscle cells were isolated from the mice in the acupuncture
group and treated with a TGF- {31 inhibitor (LY2157299), and the relative expressions of type-I and Smads proteins were
detected using Western blotting. Results The mice in the model showed obvious tracheal fistula with airway pathologies
including lumen narrowing, bronchial mucosa thickening, dissociation of the epithelial cells, and thickening of the alveolar
septum and airway smooth muscles. These pathological changes were obviously milder in the acupuncture group. The
asthmatic mice exhibited significantly increased lung resistance in positive correlation with Mch concentration. Serum TGE-{31
level was significantly elevated in asthmatic mice (P<0.05); TGE-{1 levels in the serum and BALF were significantly lower in
the acupuncture group than in the model group (P<0.05). In the model group, the expressions of a-SMA, TGF-{31 and Smads in
the airway smooth muscles were significantly higher than those in the other two groups (both P<0.05). In cultured airway
smooth muscle cells, the expressions of type-I and Smads were significantly higher in cells treated with LY2157299 than in the
control cells (P>0.05). Conclusion Acupuncture can
inhibit airway remodeling by inhibiting the expression
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Fig.1 Schedule of modeling and acupuncture.
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Tab.1 Changes of lung resistance in the mice (%, Mean=SD)

Mch (mg/mL)  Control (n=10) OVA (n=9)  Acupuncture (n=9)
321 1.88+0.35* 6.46+2.21" 2.56+0.87"*
6.25 2.12+0.32* 8.80+0.46" 3.50+1.38™
125 2.60+0.56* 8.47+2.55 4.79+1.16™
25 3.05+1.01* 10.83+2.90" 5.22+0.71"*
50 3.78+1.28* 13.98+3.18" 6.080+0.64"*
"P<0.05 vs control; *P<0.05 vs OVA group.
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Fig.2 Changes of lung resistance (% ) after methacholine
(Mch) challenge in mice ("P<0.05 vs control; *P<0.05 vs OVA

group).
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B3 /NRAHALRIEHE RS
Fig.3 Histological analysis of the lung tissues of the mice. A: It can be seen that the tissue structure was clear, there was no
exudation in the alveolar; B: It can be seen that trachea stenosis was obvious, lumen was narrow, bronchial mucosa was thickened,
folds were increased; C: The acupuncture group showed some improvement over the acupuncture group. HE staining, original
magnification, x100).

2 /IMNRBALF RINiFEHTGFBLAE
Tab.2 TGF-f1 expression (absorbance) in BALF and serum of the
mice (Mean+SD)

Group Mice (n) BALF Serum

Control 10 0.0035+0.004* 0.0093+0.003*
OVA 9 0.0365+0.012" 0.0222+0.006"
Acupuncture 9 0.0272+0.011"* 0.0112+0.009*

*P<0.05 vs control; *P<0.05 vs OVA group.
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Fig.4 TGF-B1 level 95% Cl in the serum of mice in each
group (*P<0.05 vs control; *P<0.05 vs OVA group).
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Fig.5 TGF-f1 level 95% CI in the BALF of mice in each
group (*P<0.05 vs control; *P<0.05 vs OVA group).
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Fig.6 Relative expression levels of a-SMA, Smads and TGF-3
1protein in airway smooth muscle ("P<0.05 vs control; *P<0.05
vs OVA group).

2.6 194 TGF-BLJG ,faill F i & & £k ¥
7120 Smads & type-| kB0t HELH = (22
SFIEgtEEE X (P>0.05,K 7).,



- 1376

J South Med Univ, 2018, 38(11): 1372-1377

http://www.j-smu.com

type-l -_

- R

Control LY 215729

*Control
~ +LY 215729

1.00 ]

o
~
a1

o
)
3]

Relative protein expression
o
(o]
o

type- Smads

&7 #ZH ASM Htype-1F1Smads B B RIZFEXT =
Fig.7 Acupuncture regulated TGF-p1 associated
factors type-I collagen and Smads expression in
ASMCs of experimental asthma after added the
inhibitor LY215729.

3 g

HFSEFEIN A 3 IR, AR AR
TR TAEARWIRA R R AT 544
FHEEFR™, FHRIBHA R EAATAE RT feis , Se i
R IVANY R BI= LR € R S ke 3 T VS E T
FRE MR R RIAYT IS | BB R (R b i
WP PRI EFNC B S i A A E S48 , A 2 E D BT
SASE S MRS e e 2 dr Mok el st BadE <™ . S
HGEE S IE ARSSCRAE 1 2 1 (R RIB 1A =B
HEAARBILHIAS I

OB R A OGN R OE IR LR
B A SR H R, TGF-BL A A S Sl B A 2
sl AR R TR UIAT OHE e =L
ET AT AT RESE I R AL AN AP R , T
R BRI, IR RAE N . KHER 2 2 FHZE 237X
FVE ki B2 O A RPN Z g, e =5 2
W 28 200, AT SR8 ) A s LGB L
R WA RIRI , BN AR LB | W G R BT
ARIA & 78 Mch UK I , 341/ INER RL 3435 in 1A 20
7 Mch 25 mg/mL F150 mg/mL % B Bam (& 2)
UEIAAAESGE R RN . 7 5728 24 HE et thAs,
SCRE RN B IR | SR UE RIBY R Al
E AN 0 S NI o 1 Ry B RN e R g e S A S
(E13) , BB REIs A OB R SE U, HA— e 3l
SIEFEIBER .

/INEBALF Rz M3 v TGF-BLARAIZH KBl ZH H4
25 L, AR B TGF-pLIR 2 A St F i
SC(E4.5) , S5 A BRFRA M <G TR i Bk 5
TGF-BL fy#ik i S IEAHSE, A TGF-BL 2l < iE [
i 102 o e I S AT oy S S R PR S G
GRER (AT AN AR A | it e — e R L nT L
W IIE RN, B R IEE I . (HEARRIPUREA7

FWF5IE FER AR R R N BRI
2SR R PRI, e B RIEY T I R B A
ZSIH AR BSR4 2 . Rosendahl 452 & 15[
HHEY Balb/c /NS S R AN ETAEAm AL
S AE N H AR )R 1k Smad2 Fik 7K AE BT
PR PR T & , AR TR AR S Balb/e /s
S BERR L Smad2 SARE IR . WATHFTEIN Rz [
DR TGF-BL Y3, TGF-BL H ARSI Lt
ALV, R M R, e M R AR N B
PR A A S Vi LA At ) b 2 RS 3l T 0 1 - T
JULHRE 227 AR S FRAT TR B 5 S EE I DA DG Y
TGF-BL.Smads K o-SMA B [, Al HAE 2R UZH
SRR A BRI 0 S E T HI HL HER

AWFSERZH L Western blot #6145 F-2¢87 (1K1 6) , 41
]2 Smads 7 1 I TGF-pL & FH & i I H R4 PRI,
MRS A TCRA .25 5, 3 TR 96 T FAT T el
ERIImT BEiE o TGF-BL/Smads {5544 Sl ok A < E
FIARYIEIE . F1 I B R 2 o- SMA G UL B 8
PR, 25 2 . o-SMA T SR ET 4E2m i /A
WUBETAEANM , 7 4= type-1 AR 1, 34 ECM 11955
i, ECM AU EFHE IR, Rl e < E
SRIBUREIRZR , ECM YENARRZTEN /- bR Fidk R 2
KT, o] DR SR AR AR ( ASMC) B4 FE 434k , 1F
—H 73 ASMCHIFERE R JE OB . £ filZHo-
SMA A , bt BBl /T — @ RE E b Bliin i 2T 24k
{H 275 25 TGF-BL/Smads {5 =38 % , FATTHE e I 20
ASMC I A LY 2157299 #4755 55 , & B4 )
2H Smads J type-1 iS58 FAHX s, (H P 2H Jege it
e X —E R L ULPHE IS 22 TGF-B1/Smads
5 S S o- SMA I UL R (1) 1) _L 375
ST AN AL B LT AR AN, 77 type-| IR JEEE
Ay sl S aE YR A R (H P e T PR3 %
KAER . A3 2FF N ANEE ST00AS 25 11 ml il 1 1fi.
INKRIEA: K IR T8 S 1 ASMC T A8, iX -t 25 Fe fi 130k
— ST I R R

ZE LTk, TGF-BL TS S S GA S M b, &
FFERIIHGE TGF-L iUF%1k, T 1H Smads Mo-SMA
(R FA AN I < T, DR iy S RN . P
TGF-BL Ji7 , type-1 iS58 4 K2 Smads & F 2 A A



http://www.j-smu.com

J South Med Univ, 2018, 38(11): 1372-1377

© 1377 *

1o, AR AT S 3k TGF-BL/Smads i fif 42 il 12 i i1
J it MR LA RS e B S

SE

[1] Lambrecht BN, Hammad H. The immunology of asthma[J]. Nat
Immunol, 2015, 16(1): 45-56.

[2] Khan MA. In fl ammation signals airway smooth muscle cell
proliferation in asthma pathogenesis [J]. Multidiscip Respir Med,
2013, 8(1): 11.

[3] Shifren A, Witt C, Christie C, et al. Mechanisms of remodelingin
asthmatic airways[J]. J Allergy (Cairo), 2012, 25(7): 316049.

[4] Hamid Q, Tulic M. Immunobiology of asthma[J]. Annu Rev Physiol,
2009, 71(11): 489-507.

[5] Jenkins HA, Cherniack R, Szefler SJ, et al. A comparison of the
clinical charateristics of children and adults with severe asthma[J].
Chest, 2003, 124(4): 1318-24.

[6] Jenkins HA, Cool C, Szefler SJ, et al. Histopathology of severe
childhood asthma-A case series[J]. Chest, 2003, 124(1): 32-41.

[7] Bergeron C, Al-Ramli W, Hamid Q. Remodeling in asthma[J]. Proc
Am Thorac Soc, 2009, 6(3): 301-5.

[8] Grainge CL, Lau LC, Ward JA, et al. Effect of bronchoconstriction
on airway remodeling inasthma[J]. N Engl J Med, 2011, 364(3):
2006-15.

[9] Zhou Y, Mirza S, Xu T, et al. Aryl hydrocarbon receptor (AhR)
modulates cockroach allergen- induced immune responses through
active TGF beta 1 release[J]. Mediators Inflamm, 2014, 5(1): 1-13.

[10] Zc Y, Yi MJ, Ran N, et al. Transforming growth factor-B1 induces
bronchial epithelial cells to mesenchymal transition by activating
the snail pathway and promotes airway remodeling inasthma [J].
Mol Med Rep, 2013, 8(6): 1663-8.

[11] 2= WL il xS 8 2 i K R 2H 21 Collagen T, Fibronection,
VEGF KM [ D ]. [ RRHLANTE]: AU TR, 2016.

[12] 350 A, BEF K ML T HAREFRINGYT S AR ) I R S S0 F
FEIRIR[I]. &HIAET, 2011, 36(4): 302-6, 312.

[13] B st FIHINFEEmG R BRITA1ZY PISKIAKT fS-mi s D). 4¢
JEHTOR, 2017.

[14] Li J, Wu S, Tang HT, et al. Long-term effects of acupuncture
treatment on airway smooth muscle in a rat model of smoke-induced
chronic obstructive pulmonary disease[J]. Acupunct Med, 2016, 34
(2):107-13.

[15] Pai HJ, Azevedo RS, Ferreira Braga AL, et al. A randomized,
controlled, crossover study in patients with mild and moderate
asthma undergoing treatment with traditional Chinese acupuncture
[J]. Clinics (Sao Paulo), 2015, 70(10): 663-9.

[16] Wang KJ, Chen LQ, Wang Y, et al. Sphenopalatine ganglion

acupuncture improves nasal ventilation and modulates autonomic
nervous activity in healthy volunteers: a randomized controlled study
[J]. Sci Rep, 2016, 6(3): 29947.

(17] 25 AR B RITRAL BT OVA B e s i M/ N 28 AE
PATAEFIID] )N TR EE2 R, 2018,

[18] Debeuf N, Haspeslagh E, van Helden M, et al. Mouse models of
asthmalJ]. Curr Protoc Mouse Biol, 2016, 6(3): 169-84.

(19] 2=~ s E M. bt TP EEZY ik, 2003: 255.

[20] FGERR, WG, ERTIE, 45, SN BRIl 25 SO W i
FHLI]. F R4, 2015, 35(1): 12-6.

[21] Stockert K, Schneider B, Porenta G, et al. Laser acupuncture and
probiotics in school age children with asthma: a randomized,
placebo-controlled pilot study of therapy guided by principles of
Traditional Chinese Medicine[J]. Pediatr Allergy Immunol, 2007, 18
(2): 160-6.

[22] WEHE, 2% R0 8 I, S5 BRI R R FR I ZH 4R TGR-BL 3
R[], RS, 2017, 37(7): 741-6.

[23] Li HZ, Qin XY, Shao SJ, et al. Effect of acupuncture intervention
on airway remodeling and transforming growth factor-betal
expression in asthma rats[ J]. Zhen Ci Yan Jiu, 2014, 39(4): 278-81.

[24] Wang Y, Cui JM, Ma SL, et al. Proteomics analysis of component in
serum with anti-asthma activity derived from rats treated by
acupuncture[J]. JAcupunct Tuina Sci, 2009, 7(6): 326-31.

[25] Rosendahl A, Checchin D, Fehniger TE, et al. Activation of the TGF-
beta/activin-Smad2 pathway during allergic airway inflammation
[J]. Am J Respir Cell Mol Biol, 2001, 25(1): 60-8.

[26] Todorova L, Bjermer L, Westergren-Thorsson G, et al. TGF-f1-
induced matrix productionby bronchial fibroblasts in asthma:
budesonide and formoterol effects [J]. Respir Med, 2011, 105(9):
1296-307.

[27] Hashimoto S, Gon Y, Takeshita I, et al. Transforming growth factor-
induces phenotypic modulation of human lung fibrolasts to
myofibroblast through a c-jun-NH2 terminal kinase-dependent
pathway[J]. Am J Respir Crit Care Med, 2001, 163(1): 152-7.

[28] O'reilly R, Ullmann N, Irving S, et al. Increased airway smooth
muscle in preschool wheezers who have asthma at school age[J]. J
Allergy Clin Immunol, 2013, 131(4): 1024.

[29] Xu YD, Wei Y, Wang Y, et al. Exogenous S100A8 protein inhibits
PDGF-induced migration of airway smooth muscle cells in a RAGE-
dependent manner [J]. Biochem Biophys Res Commun, 2016, 472
(1): 243-9.

[30] Xu YD, Wang Y, Yin LM, et al. S1I00A8 inhibits PDGF-induced
proliferation of airway smooth muscle cells dependent on the
receptor for advanced glycation end-products[J]. Biol Res, 2017, 50
(1): 23-30.

(i - AN ET)



