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WE BH AW MBEASER (LPA) 76/ B i 2 g
FeIk K HxF /N UM B B (MLE-12) 40088 E 2 — ) B 5 1k
(EMT) 20, 773% 20 H C57BL/6 MEYE/NFBEHL > o %
TR ARSI %] IR 2 5 R 45 T 0. 9% SR, A 4
SR B 100 mg/T —AALRE(Si0, ) BihiK 50 pl, ELE
7 d, FEH 28 KHFAbFE , B A i 20 21, Ho g8 20 A6 UL ZR 37 I
JIE®: 1 BUAZ1K (LPARL) B35, Western blot A& I -7 HL 5)
EH a(a-SMA) I BB (COL 1) Fil LPAR1 AyZE 3
5 AR T SRR I Si0, X MLE-12 41 fifd 5 3658 i 1 ; 4n
LRI S I Si0, X MLE-12 408 i 3T # 68 77 ; ¥ MLE-
12 4HAE AT % BRAL Si0, H 3] ANl 57 41 , Western blot 4
T LPAR1 Al EMT #HCH IR RIBKTF, &R Westemn
blot 83 i 7R A A 20 /N R 2 20 o — SMA Fl COL T ik
W RV ST B ; e A AL R AL N R R
B R AP LPARL 635 FHME, 2 B 47 €5 ; Western
blot A& 5 7 A5 R ZH /N BRI H 20N LPARL 3R 1 B3R ik
1 TR HRZL (P < 0. 05) 5 200 344 51 S 56 R XRS50 4G 00 48 7
Si0, BENZIEHE MLE-12 4 fig A3 78 AL H ; Western blot 4]
HIR SiO, B LPARL Fl[E] BiAR &Y Vimentin & 135
WE (P <O. 05) , 1 I A5 i& ¥ E - cadherin RASE N3
(P<0.05), H5 X AL R HI R4 A0 Ik, ZF A HRIT#E
Y (P<0.05), 45 LPA 7r/NEUAY ks Al h 32 ik 25 J)f
E i MLE-12 4 EMT i F 4R JE H 3458 3T 8%, s
It
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T Mt 2 T IR A R A 1 — S AL BE (silicon
dioxide , Si0, ) #5342 Ffr 5 76 Y LAY 45 45 12 RSO it 5 6]
JREFHEA S TR Bl ¥ I R TR (lysophospha-
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tidic acid, LPA) {4 —Fh RIKH /NI T8 g, 8
G & H MM B 3Z K (G protein coupled receptors,
GPCRs) 9 R 2 M {5 5 1 3 A 45 2 19 A 2 A
FHY AT 22 ol 40 i f 386 B R S A3 0 11
Sl i b~ 8] %% 4k (epithelial-mesenchy-
mal transition , EMT) S I F 41038 i 5 o
St LA I 20 M 0 2 2 e
FATTRS SRR BT IESS LPA
AR B A A Y EMT, {H2 LPA 7 /)N R i
BRIy 2 3k B X /N B b J2 (mouse lung epi-
thelial , MLE-12 ) 21 fifg 3% 5 13 5% 19 11 F 14 AN T
R G E 2R LPA 78/ BRURY Fili B 78 v 36 35
1B MLE-12 20 i i 388 5 FNE 8 A 52

1 HESFE®

1.1 ## C57BL/6 /MR (AL st B A M R
JRAN A B2 7] ) s MLE-12 40 it (V6 B 393 24 W B4
ABRAHE]) . FI2K/DMEM #5585 G4 17 (FBS)
(5[ Gibeo 23 7]) s AHMEE IR AT NP 1TS (L3853 MG
AEYRHEATIRA ), Si0, (CREAZ 0.5 ~ 10 wm) (S
Sigma A A]) , AM09S ( LG P2 WA BR A ) 5 i
3 5 & (3 Promega /A H]) 3 S 2 FLBEHLR
Vimentin ( % [# Proteintech 23 7)) ; o Z Ta LA E
¥5%5 75 H ( E-cadherin , 32 [F Cell Signal Technology 2
F)) s E TLEPUA o WLshHEE H (a-smooth muscle ac-
tin,a-SMA) RZwBEHUAR T BIKRJE (type | colla-
gen,COL 1) ARZFEREHUIAE MBEARIRSZ A 1 (1y-
sophosphatidic acid receptor 1, LPAR1) H I -3 -
i It &0 B ( glyceraldehyde-3-phosphate dehydrogen-
ase, GAPDH ) JU/K ( 3€ [ Affinity Biosciences /A Al ) ;
HRP FRid 40/ 1gG =4t B-IL8h & 1 ( B-actin)
YUK (FE Abcam 23] ) s AR S ALY BFAR L 19
Pt Ig G Zht (VLA = RAEYH AT ) ; RI-
PA 2 ( R = RAEYE AR ; Z2 R
BV (AU AU B AR AE AR IR 7)) 5 RS N 4
MR IE T g (BCA ) ¥EHE & fial iR & (UM IR FHE D)
HARABRAF]) s LPA 477 kil6189 Wy TR 5T & %
THRHAT IR AT,
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1.2 FHik

1.2.1 Si0, Bk BeE ¥ Si0, ELME 3 h
J& , B K A 0. 9% FHAL B W K e 3k, 78
SrWRFTEIS], FREAHLN R 30 min, £ .

1.2.2 #HHpERE T 20 H C57BL/6 HEPE/N R,
KBTI (20 £5) g, AL A X R (10 ) FIf
RIL (10 H) WKL T 0. 9% FALSN AT,
TR 2 A KR FH 52 i T 78 100 mg/ L Si0, =i 50
wl, 22 7 d, 5 28 KALSE  BUiZH 2,

1.2.3 WA RFRFPLE KSR 100
o/ L WG RS IR/ INERL, IO INERUA T i, BT 10%
ZRHEE P EE 24 h, JEA7 % UG IS 80
F o HAH4EZL - 80 CARAE# .

1.2.4 HAEALZAFEMN T LPARL ¥R 20
XA BT R BAL LS SR pH 6. 0 BYFIAE IR 2%
TR TPURAE &, 3% H,0, BH K M Sk
it , 111 = 10037 = A S 43 50 I LPART () —41,4 C
I G ST N 40, DAB (0, TR AKE L 4, 30 s,
WAL, — 2R R, BB T ULEE LPARL (1)

TR,
1.2.5 Western blot A& /] B8 il 240 2445 I -

SMA .COL I A1 LPARI & 13RIk Mt 41K L wFEE )
W, BDRICE, TN R 5 i Pk A /)
FUMiZH 21 a-SMA COL I 1 LPARI fJZ3A,
1.2.6 @pe3gm i FHEERN 1 x10" /1L
MLE-12 4iffd 8T 96 FLARH, 7£ 37 C 5% CO, K&
FRAAT R 2% FBS 1 #2245 55 24 h J5 41 il
ALWRPE RO (KR SE 2R F£3E) 25 .50 ,100 Al
200 mg/L 1Y Si0, Bk 5% 24 h, ik Sio, e tEHl
PR BE R 50 mg/L; i#E— 20K 40 Jfd 43Sl X BE 2 Si0,
FBLH I HIFI4(Si0, 50 mg/L + LPA fifl51)) | ¥
M 0.6.12 .18 F124 h B} [a] 2 A4 UG G BE T3 . 7E
WGBSR, ALANA 20 wl B9 MTS,4 h J5 K
9490 nm AYEEFR ARSI OGRE (A) {8, T34 A
T IME (B 3 AT, AT
MG S = (LR A -2 4 A fH)/
(XTI AH - = H4LAH)
1.2.7 MLE-12 fmfe it A4 Axml 4IH LA (4 x
10° ~5 x 10° ) A/ fL3EF T 6 LAk, /2[R, 2. 633,
FRAN R e 2Rl A )5, SE R A1 000l B s =k
M H TR, PBS 12wk 3 Uk, Vgl T i
PEA, & 2% FBS B3 3735535 24 h )5, T180& Wik
B T AT RIR X IR BEHL 5 ASFEHLILET ( x4) , @it
TR R AR (% ) ST B RE T .

1.2.8 Western blot #4# MLE-12 48 & 79 LPAR1 #=
EMT A8 % & & &k KA. 2. 630, K 5%
24 hJ7, H RIPA 400 i 52 A v80H 4 i 5 T ok b 220
JEWEE FIE W, BCA LT SR HE 5 )5, Western
blot 34 LPAR1 , Vimentin il E-cadherin 2540 %7K
HERIBKF

1.3 ZEitSAbEE ORI SPSS 22.0 SRt A4y
Gt b, G5 x x5 Fon, 48R R LR
FH 5 22 55 VA 95 R AL LR 2R 5 2 3 A, 7 L AR
LSD #5465, 30 /K#E a =0.05, Lk P <0.05 K25
AgiitrE X,

2 R

2.1 /INRHALAR o«-SMA 1 COL I EHERE
WE 1 s, /N BB ZH Nl ZH 2 o-SMA il COL
[ S EEA R B, HERAES =
X (F =46.959 147.551,P <0.05) , Ut B /N Ui
KA T A UE BN L, WA T,

o B 2L K
ku
o-SMA 130
COL I 42
GAPDH 36
LS O s
A
* *
il L
E 1.0
®
&
E
e 0.5
0
o-SMA COL [
E1 NRFMAZRR o-SMA.COL | EE XS
SXHRLL A * P <0.05
2.2 LPARI1 TE/NRBTALRRRIRZE HmEdigifb
2peE QLR B AL A LU X R 4] LPAR1 235 B g 14
i, ESE R B, Western blot 25 R R BB 4 /)N

SUITZHZIN LPAR] S H & & s T X iR, H2E
SAEGHFE L (F=16.00,P<0.05)., WK 23,
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X200
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2 LPARl ZE/PMRAALANMRIELER
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S
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B3 /MRAELN LPARI HERAFRIE
SXTIRAL e " P <0.05

2.3 SiO, MMTFEERMZIN 5% R4 (0 mg/
L) ML, A Si0, W B2 3 w5 , 20 M A7 05 230 2 i 4
a3 TE 50 me/ L B AR EAE IS RN B iR (1. 435%
+0.185% ) ,EZFAZRITFEE N (F=204.9, P<
0.05) ; F/GFF IR TR, I, JS2E5050 Si0, WA
KH 50 mg/L, WL 4,

2.4 SiO, Xt MLE-12 ZHRaI&TARE N9 N [El
5 7,50 mg/L 1 Si0, 355% MLE-12 4ifif8 0.6 .12
18 24 h J&, SXTHRZLAA LL , Si0, H3 2H 34 n] g 25 44
58 MLE-12 20 A8 FEBE 7 , LRGBS 1] ¥ 385 0 , 240
HAFHRE I35 ; 5 TGRS 40 M AE BE T vk
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S
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Si0, il 20 7 75 T AL EL (44.35% +2.88% ) Y,
AN H 5 2H (15.36% +4.61% ) 5 Si0, 3 41 vk
INERAEGIT¥E X (F=93.01,P<0.05), W
K6,

X fEZH Si0, AL ELIEIBAIEdN

Oh

24h

6 LPA 48 MLE-12 sT# 88 HEIBSNE x40
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2.6 SiO, ®# MLE-12 #f f /5 LPAR1 1 EMT
HEXEFEHRIEBER Western blot 255 (K 7) BN,
Si0, Ab# MLE-12 40l 24 h J5 , LPAR1 2354425 (P
<0.05) , [ bR Vimentin 55 (P <0.05)
M b bR & ¥ E-cadherin 25 H 2 A AL (P <
0.05) ; 4 TIMHIFE LPAR] FKikFEIE(P <0.05),
] BT &Y Vimentin FRIkFEAK (P <0.05) , bR
W) E-cadherin 25 H £ IAH & (P <0.05), WM
Si0, AT LS80 MLE-12 4 fifd LPARI 2 (&A1 5,
ek EMT, HESH S E X,

REAL SOl IR |
LPARI1 41
E-cadherin 130
Vimentin 55
GAPDH 36
[ LPARI
L5r 3 CDHI
Bl Vimentin
*#
s 10f i
%
I
bl
% 05k ##
0
1 2 3 1 2 3 1 2 3

E7 MLE-12 4if2) LPAR1 #1 EMT % & ARk
1o XF MR 2H ;2. Si0, M ;3. IHIFI2H; SxF IR b, * P <
0. 05 ; 5 £A L. * P <0. 05

3 itig

Wil & K e e 22 Z P I R 22 Hg i, Ho ok
FRHLER 1 R g 4 B | Lk = A7 2 A 80 I R IR T
T, S BP0 I R 5T A e A5 LPA 2Pl 3
YIS 3R R SRS I 0 T R T RN AR AR
R IR W KR4, S R G5 2 Fp
PR B, FEAERFHLIA IE B 194 By B, A4
LY AL S AN T GRS S A S R R A
YER™ o Hi 3z 4k LPARI 74 b i e %
ISR A W, R, LPART B 263kt ] L ke
LPA TEAF 4L B 9/E . EMT 2 b Bz 240 Ml 7E
R 1A A BRI LA 0 e Ak A SRS R T B4 )

AR AP, A e & Ak EMT (1 [a] sk ] ] i 2
MG RIERS |12 S 5 @A LA IE
R R e AT R B LPA 7 H E AN
Ji rp ek st v, 2B AR i A M B G B R RS
T i AR, (H H AT LPA 768 il & J& i 2 %
P A 20 B 3 R S A FH N BB, Rt AR 5
5 FEARSE LPA (3R 1K B X MLE-12 4 ffd EMT
RE IR REM

AT E PE K FH Western blot 56 31E /)N BURY fii AL
RIS ), FFE— 2RI LPART 78 /)N BURY Fiti 455 71
IR, TR U e o 25 L R AR Y
SR LPAR] KA B 252 k7 (0 LPAR] & i
W% . Western blot 455 i /s /U ZH 2044 LPARI
RIA BRI B B TR, HE S AR X
(P<0.05), BLEATE/N Y il B A LPAR1 WJ 4 3
e, E—25 R Sio, JIT MLE-12 41 jg 22 41 i
(R BEFEAR 0 | 45 5 s Si0, T 2H 41 1 8 7 A
FERE F7 400t AL WA (b 398 5 | 5 3000 o) 590 I 386 9 R
Bie hwiss HE R A5t %8 X (P <0.05),
Western blot £l Si0, #ill¥# MLE-12 4fijfi /5 LPAR1
K EMT #1545 @5, LPARL FlJa] Fi bR &4 Vim-
entin AW & 17 L K AR W E-cadherin 8 1R 1K
FEAR, 25 T 01500 ) bR AR M Rk BRI, b Je bRk
YA, H2ESAHSIT¥#E L (P <0.05), X
Lok AR H LPARI /)N R Il A v i 35 25k O
& MLE-12 4193558 328, 2 5 EMT o #2,
PRI & X 5 Ray et al ™ 72 i o O BF 58 25
R—,

ZE LTIk, Si0, 175 T 1 /N U Il i L LPA 1)
el HE MLE-12 40 i (% 3% 58 FaE %, 5 5040 il
KA EMT, I it () 8 2

[1] Xiang H, Lu Y, Shao M, et al. Lysophosphatidic acid receptors:
biochemical and clinical implications in different diseases[ J]. J
Cancer, 2020, 11(12) . 3519 -35.

[2] Ray R, Rai V. Lysophosphatidic acid converts monocytes into
macrophages in both mice and humans[ J]. Blood, 2017, 129
(9): 1177 -83.

[3] Bernacchioni C, Cencetti F, Ouro A, et al. Lysophosphatidic acid
signaling axis mediates ceramide 1-phosphate-induced proliferation
of C2C12 myoblasts[ J]. Int J Mol Sci, 2018, 19(1) :139.

[4] Cornelia O C, Perry K J, Marty S, et al. Ectomesoderm and epi-
thelial-mesenchymal transition - related genes in spiralian devel-
opment[ J]. Dev Dyn, 2018, 247(10) ;1097 - 120.

[5] Shea B S, Tager A M. Role of the lysophospholipid mediators ly-



FHEHRKFFIR Acta Universitatis Medicinalis Anhui 2022 May;57(5) <775 -

sophosphatidic acid and sphingosine 1-phosphate in lung fibrosis [10] Suzuki H I, Masafumi H, Hajime M, et al. Molecular analysis of

[J]. Proc Am Thorac Soc, 2012, 9(3) :102 - 10. endothelial-mesenchymal transition induced by transforming growth
[6] Benesch M G K, Yang Z, Tang X, et al. Lysophosphatidate sig- factor-B signaling[ J]. J Vis Exp, 2018 (138) . 57577.

naling: the tumor microenvironment s new nemesis [ J]. Trends [11] Yang D, Yang W, Zhang Q, et al. Migration of gastric cancer

Cancer, 2017, 3(11) .748 -52. cells in response to lysophosphatidic acid is mediated by LPA re-
(7] W, INAT, a¥, 45 RESS BRI ARE R ceptor 2[ J]. Oncol Lett, 2013, 5(3): 1048 - 52.

SCHR AT S B )], P ESRHE:, 2020, 23(23): 2877 - [12] Craene B D, Berx G. Regulatory networks defining EMT during

82. cancer initiation and progression[ J]. Nat Rev Cancer, 2013, 13
[8] Barber C M, Fishwick D, Carder M, et al. Epidemiology of silico- (2):97 -110.

sis: reports from the SWORD scheme in the UK from 1996 to 2017 [13] Ray R, Jangde N, Singh S K, et al. Lysophosphatidic acid-RAGE

[J]. Occup Environ Med, 2019, 76(1) :17 -21. axis promotes lung and mammary oncogenesis via protein kinase B
(9] B3, Fan. b z—w B 15 Wi R 225 5% 5 R i iF and regulating tumor microenvironment[ J]. Cell Commun Signal ,

SEHEIR[J]. MR~A4RA, 2014, 20(6) : 508 —11. 2020, 18(1) :170.

Expression of LPA in murine silicosis model and

its effect on EMT of MLE-12 cells
Li Xinying' ,Hao Xiaohui'?, Zhang Jingsong', Wu Hui', Cui Jie', Guo Lingli'*, Wang Hongli'*, Liu Heliang'*
('School of Public Health, North China University of Science and Technology, Tangshan 063210;
*Hebei Key Laboratory of Organ Fibrosis, North China University of Science and Technology, Tangshan 063210)

Abstract Objective To investigate the expression of lysophosphatidic acid (LPA) in mouse silicosis model and
its effect on epithelial-mesenchymal transition ( EMT) of mouse lung epithelial ( MLE-12) cells. Methods 20
C57BL/6 male mice were randomly divided into the control group and the model group. The control group was giv-
en normal saline, and the model group was given nasal drip of 50 wl silicon dioxide( SiO,) suspension with 100
mg/ L. every day for 7 consecutive days. They were killed on the 28th day. Partial lung tissues were taken. Immu-
nohistochemistry was used to observe the expression of lysophosphatidic acid receptor 1 ( LPAR1), and Western
blot was used to detect the protein expression of a-smooth muscle actin(«-SMA) ,Type [ collagen( COL I ) and
LPAR1; the proliferation of MLE-12 was detected by solution cell proliferation assay ; scratch test was used to de-
tect the migration ability of SiO, on MLB-12 cells. MLE-12 cells were divided into control group, SiO, stimulation
group and inhibitor group, and the expression levels of LPARI and EMT related proteins were detected by Western
blot. Results Western blot detection showed that the expression of a-SMA and COL I in the lung tissue of mice
from the model group increased, and the model was established successfully ; immunohistochemistry showed that the
expression of LPAR1 was positive in the epithelial cells around the trachea and bronchus of the model group mice,
showing bright brown; Western blot detection found that the expression of LPAR1 protein in the lung tissue of mice
from the model group was higher than that from the control group (P <0.05) ; cell proliferation assay and scratch
test showed that SiO, could significantly promote the proliferation and migration of MLE-12 cells; Western blot
showed that the expression of LPARI and interstitial marker Vimentin protein increased in SiO, stimulation group( P
<0.05), while the expression of epithelial marker E-cadherin protein decreased (P <0.05), and the difference
was statistically significant compared with the control group and the inhibitor group(P <0.05). Conclusion The
expression of LPA increased in mouse silicosis model, which can promote the proliferation and migration of MLE-12
cells by regulating EMT process and exacerbates the process of silicosis in mice.

Key words silicosis; lysophosphatidic acid; mouse lung epithelial cells; proliferation; migration; epithelial-mes-

enchymal transition



