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VEGF /5 p38 MAPK i % B %8 it v B ) A1 il BFF 72

W, SEEY, XEH, Lax, HmB

(IPEEILEER, V4R ST, 330018)

BWE  HH AR EEHETIENEEKKTF (VEGF) #id p38 ZZFIGILE e (MAPK) {558 A 3K
it o e S AL, DAAB s HAE G ER e h s e . ik AR B VEGF (2.5, 5. 10, 20, 40 ng/mL) Ab3E
Al b2 HPAEpiC #HMfi. CCK-8 FuilZHfE J1, SBEs U4l s - K aujsh &£t (ECM) & HKF, RT-
qPCR 43 #7 p38 MAPK. ERK J JNK mRNA 7KF-. RHAIERE: 240 /NP0 AR, fE it BEmli 1T/ VEGF Ab3 .

Ao I /)N BRI 2 2R I 2082 & B, HE Fl Masson B (OLZ il ZH 214544, Western blot 4347 p38 MAPK ., ERK J JNK # [
KV SR fEdEEsEs T, . &RE VEGF AFEW] W HPAEpIiC ZHMETE 71 (P<0.01, P<0.001) ; k. H.

¥l VEGF 4h# )5, HPAEpIC 40fifl Caspase-3 HEH &L B #E [+ ( P<0.05, P<0.05, P<0.001) , Collagen & H %Kik
B3 LI (P<0.05, P<0.01, P<0.001) , Elastin & XL EE LT (P<0.05, P<0.001, P<0.001) , 1fi E-cadherin &
HEBEZE TR (P<0.05, P<0.001, P<0.001) , 7Ef & VEGF ZbHEEARE E, 1 p38 MAPK i B35 T HUF ,

Z0Ji8 Caspase-3. Collagen. Elastin & 13k B & FRL ( P<0.001, P<0.001, P<0.001) , E-cadherin 4K 133k &30
(P<0.01) ; f&. ¥, EHE VEGF THIAEW M4 p38 MAPK. ERK. JNK mRNA /K3 ( P<0.05, P<0.001,

P<0.001 ) , p38 MAPK il #4l il #) F #i 00 v L~ ¥ p38 MAPK. ERK. JNK mRNA Fik ( P<0.001, P<0.001,

P<0.001) . fE/NRSESE T, VEGF AT NE/DRITA 4R E, DER&BRMER S E (P<0.001) , p38 MAPK
T A ) R S 2 PR AR IR & & ( P<0.01) ; VEGF T A REMEAR T/ INR 414 p-p38 MAPK. ERK K INK % 3%
ik (P<0.01, P<0.01, P<0.05) , p38 MAPK il 45 N4 p-p38 MAPK. ERK K INK &L (P<0.01,

P<0.05, P<0.05) . 451 VEGF o] g id #7% p38 MAPK {553 % 09 ik JE e iy BE i BCM B H & R, 2 it
BE ) E I
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Mechanism of VEGF-mediated p38 MAPK pathway remodeling of the alveolar
wall

XU Fangfei, ZOU Huijuan™, WU Jiali, Al Lingyun, YI Lijun

(Jiangxi Provincial Children’s Hospital, Nanchang 330018, China)

Abstract  Objective To explore the mechanism by which vascular endothelial growth factor (VEGF) mediates alveolar wall
remodeling through the p38 mitogen-activated protein kinase (MAPK) signaling pathway and to determine its potential role in
lung diseases. Methods Human pulmonary alveolar epithelial cells (HPAEpiCs) were treated with different doses of VEGF
(2.5, 5, 10, 20, and 40 ng/mL). Cell viability was assessed using the CCK-8 assay. Cell apoptosis and extracellular matrix
protein levels were detected by immunofluorescence. The mRNA levels of p38 MAPK, ERK, and JNK were analyzed by
reverse transcription-quantitative PCR. A mouse model of pulmonary fibrosis was established using bleomycin, and the mice
were subsequently treated with VEGF. The hydroxyproline content in lung tissues was measured, lung tissue structure was
observed using H&E and Masson's staining, and the protein levels of p38 MAPK, ERK, and JNK were analyzed by Western
blot. Results In the cell experiments, medium and high doses of VEGF treatment significantly inhibited the viability of
HPAEpIC cells (P<0.01, P<0.001); after low, medium, and high doses of VEGF treatment, the expression of Caspase-3
protein in HPAEpIC cells significantly increased (P<0.05, P<0.05, P<0.001), the expression of Collagen protein significantly
increased (P<0.05, P<0.01, P<0.001), the expression of Elastin protein significantly increased (P<0.05, P<0.001, P<0.001),
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while the expression of E-cadherin protein significantly decreased (P<0.05, P<0.001, P<0.001). After high-dose VEGF
treatment, the intervention with p38 MAPK pathway inhibitor significantly reduced the expression of Caspase-3, Collagen,
and Elastin proteins (P<0.001, P<0.001, P<0.001), and the expression of E-cadherin protein significantly increased (P<0.01);
low, medium, and high doses of VEGF intervention could all up-regulate the mRNA levels of p38 MAPK, ERK, and JNK in
cells (P<0.05, P<0.001, P<0.001), while the intervention with p38 MAPK pathway inhibitor could down-regulate the mRNA
expression of p38 MAPK, ERK, and JNK (P<0.001, P<0.001, P<0.001). In the mouse experiments, VEGF treatment could
aggravate the degree of pulmonary fibrosis in mice and significantly increase the content of hydroxyproline (P<0.001), while
the p38 MAPK pathway inhibitor significantly reduced the content of hydroxyproline (P<0.01); VEGF intervention could also
enhance the protein expression of p-p38 MAPK, ERK, and JNK in mouse lung tissue (P<0.01, P<0.01, P<0.05), and the p38
MAPK pathway inhibitor could inhibit the protein expression of p-p38 MAPK, ERK, and JNK (P<0.01, P<0.05, P<0.05).
Conclusions VEGF may regulate the synthesis of extracellular matrix proteins in alveolar walls and promote alveolar wall
remodeling by activating the p38 MAPK signaling pathway.

Key words  VEGF; p38 MAPK pathway; alveolar wall remodeling

i 60 B B R AR AE R HR S T, iR AR S5 M R Th e R AR AL . axX — 3k A 4 il v b R 40 i 1 45
. ARSI Cextracellular matrix protein, ECM) 5 YRR« 65T 4 @ B A B 1 1) 2622 DA R i
LR YRS M PO S A AL, B X S EUI L BE (8 )R L g B R SR RS e Th e R R RS T i B P R AR K
[A-¥ (vascular endothelial growth factor, VEGF) & if# N K 4NfEThRE M LR T, |2 REFEME
FEMAREGREH, MRS, BSOS BT 40 i, T Il g5 5 i 4E R B A o8
BAEAP, VEGF 72 551818 M 50 [ Mk F2,  FL oK P B AR T 32 S0 50 4l i 3 5 M v B 4 il SR B
BTN, LEA 1 FH 2 1 it 0 S 18 M O SOV I R A2 KRS B39 VEGF 2561, ik
AHFFARE, VEGF I IH 52k 125 8 7T 6e S 2500l 4 M 1, 7] s 358 o fi = Jee 1) % 26 2 BT,

22 ZLEE AL (B4R (mitogen-activated protein kinase, MAPK) J& /-S40 [ M i B EE 5 &
g, AR AME TR N FI A MRS 3, B MEGE AT AT R ST R E. B AR,
MAPK 15 5 i 46 15 1t Ty i 451 55 15 B R it B 8 R AH SGU) . MAPK 18 % £ 224045 p38 MAPK. fu4ME 5
P45 s Cextracellular regulated protein kinase, ERK) . c-Jun % J& K 3% 4B (c-Jun N-terminal
kinase, JNK) JLANTE#EE, p38 MAPK 2 MAPK @ i i 55 ) V2 P AL, A 54T 2540 51 160 e
5305 p38 MAPK {5 5%, {518 bR & bRk b o gl o 7L BoR, 7 WM 25 SR L) R 8
V5T R AN T, ERER A MAPK {5 S B A OC R T IR AL KT, R B MAPK i %
PRI AT R L6 1B O O A R 42 R R SR B 20T, ek, AT DA T AT 5 CAESE, VEGF fe 1S p38
MAPK 38 I 75 18 11 v ST 453477 5L 7 K bR B0 . $277 VEGF B¢ p38 MAPK 3 i 7 i vfd B e 9 vy H,
A EH e

Rl , AT B 4R VEGF /% p38 MAPK {5 5 1 i 77 it v B 25 93 vb () 4 FH R MLl o 38 ik ATt
Fi, BAEERRAE o il 50 5 00 S LT (R0 BEALIAL A, NI E IR I S AU (R B AR A

1 #MRFFE

1.1 KEHrl
1.1.1 LIz

8 JH WL HENE SPF 2% C57BL/6 /MR 40 K, A& 18~20 g, W H sl LR A HARA R A A
[SCXK(%5)2023-0033] . fa 7% T- sl W FEBL A AE W FH A IR 2 = [SYXK (5F) 2023-0003], 4E 45
22~24 °C. {8 % 50%~60%-. 12 h/12 h Je/MEA B EE . L0 7 RV v JLE RS e B2 A &
H 1% (HLK-20230118-001) . SZIG 2 M A% 008 3R RN, Xf s2ib e dE 51 72 & # BEAT AL, 52
B PR TR N BT B LRSI, SRR BE ST & SPF Zbnife .
1.1.2 ZRpE

Ny b f¢ HPAEpIC 40 ity 5 & [ ATCC, #t'5: YS1744C.
12 FERXF SIS

VEGF. E-45%i & 1 (epithelial cadherin, E-cadherin) . Elastin. Collagen. ¥t & R E AHF 3
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( cysteine-dependent aspartate-specific protease-3, Caspase-3) . ERK. INK. H i s -3 & i & il
(glyceraldehyde-3-phosphate dehydrogenase, GAPDH) Hi/klyg [ %[ Abcam T H AR A (5
ab32152. ab231303. ab21610. ab184996. abl184787. ab184699. abl79461. ab6276) ; TH K #H &
(bleomycin, BLM) W4H Selleck (#it'5: S121422) ; #ALAEK K F-B1 (transforming growth factor-
beta 1, TGF-p1) FIHsZEKFr (dexamethasone, DEX) W H 3 [E MedChemExpress “E¥IRHE A A,
(#t5: 252971. HY-14648) ; SB203580 (p38 MAPK @7 MH Fi Selleck ¥R AR
2\ (k5. S107611) ; DMEM }:ifRik, FHR=-HMERIWHREXE Gibco EMH A QA (#5:
8123646, 15140-122) ; PBS W H K#EFXCEMHARFR AR (5. MA0015) ; Masson JiiE
. FMFEAEA Cbovine serum albumin, BSA) MHILE ZERZRHEAIRAF (HL5: 6002003-
2. 1218Q0525) ; DAPI +faifi. BCA HEH WM& CCK-8 il &, 4%Z KH . RIPA 2 H
FlEEREMBEARRMGAERAT (5. 061819191015, P0010. C0037. P0099. P0013) ; Trizol
R 2 E Thermo Fisher Bl AR (k5. 15596018) ; RNA Wik £& . qPCR 7 b H
HZA Takara 9 TR SH ('S : RRO36A. RR420A) ; FRFHE R MM &M E i g4
IR AR AR (it5: ZC-S0383) ; p-p38 MAPK HifAll 4 2 [H Cell Signaling Technology 4= 44 R
ANFE (5. 4511T) .

HERAcell 150i CO,}57#%f. NanoDrop 2000 i & 4> Y6 fZ i1« QuantStudio 5qPCR ¥ H 3 [
Thermo Scientific £} A ]; BD FACSVerse it 41 A F1 Synergy H1 B 45 {34 H 3% [E BioTek 1 #5 A
PR F] ;s IX83 18] B ¢ Y6 B /s W EH Olympus; Mini-PROTEAN Tetra Western blot ik % 4t (5 4 4
RAEAEE S (R A PR A ) 5200T Western blot S8 A [ o [H g K AERHE AR A A .

1.3 XWHE
1313594

40 5 C57BL/6 HEME/NRBENL/T N 5 41, FAH% 8 W, il axtiE 1 4. HokERL. XN
H. MENEAEKRET (VEGR) A2 R id 4k 8 (I E 0§75 (MAPK inhibitor) 4. BRXFHRE 140
Ab, RN HEAT I AT R4 A . B/ SROF DG S b2 A R i, B A TS 5 mglkg TR EE R
SR A AEABRI DA, GEREE, U ZE KA T ZE KA VR B 5 mo/kg MR RSS2 AR B L
g M 77 445 F 1 mglkg SB203580 i B 114, VEGF 7/ 5K P 116 2R A= BRI B2 3@ % A 50~400
pg/mLI1516], JF 100 ng VEGF 4bB/NERAF, 24 h 2y ik g T IE & A BRE, HAE 24 hifg
AU 2 IR H 7K, AT VEGF 4/ 4 T8k 2 mL. 100 ng/d VEGF # B . X 140, 1§
KB RMTGRIE B SR 0.9%FANIAET, BRAEZ LK, ¥ 1H. 1RGSR, BUOLAHZ
AT JE 855 .

1.3.2 CCK-8 L&

WHEIKRESH N 0. 25, 5. 10, 20, 40 ng/mL (KL N R AEK R 74, ke G 85256 g
) VEGF BM%. . &, BOWHUE K H HPAEDIC 40, 288 A BE W AL 50 5l DMEM 8555 3t
VRN BN 1<104/mL, $EFP T 96 LI, FEFL 100 pL, FFAHSLIBE 8 NEFL, HMEEFE 24 h,
Ay AE & FLIMNZE Y, RHIRZE A IIn NS &) DMEM }i3:3E. 25T 24 h J5, 4 CCK-8 Ril&
YR, AP EHEM 10 pL CCK-8 W7/ T 37 °CHFEMTIEE 1 h, FHEE G T & LY R E
450 nm PEAAL IIROEFEAE, THE AR R
1.3.3 AmIZH RS A

HPAEpIC 4ffa bk H & 10% FBS 1 1% % %= -#5 % %) DMEM #5775, T 37 °C, 5% CO; |
TR IR, RN T B A K AT IS 425050 . FrA MG BE S, A xR 2 2, fRAY
M. W EAEKE R E (VEGF-L) 4. mEWEEKKEFHRE (VEGF-M) 4. &N L
AKET EAE (VEGF-H) . I P& AKETF+HF (VEGF-1D . XfBrxfiR 2 4 Lo r4n
M1, KM 5 pg/mL kR4 48 h H@BEAILT], %$ 10 ng/mL VEGF 1 AMK5IE, 20 ng/mL
VEGF £ Nrh 78, 40 ng/mL VEGF {E N7 &, VEGF+H| 721 0K F 40 ng/mL VEGF+10 umol/L
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SB203580 4b PRI, Jf:T3EFRM I E 48 h.
1.3.4 RERAZIHN HPAEPIC AT EB K ECM EANRIZER

¥ HPAEPIC 40 il L 2>104/4L#Fh 2 24 FLIR, 1% 1.3.2 73+ 24 h, & 4% % R E )5,
LI 200 pL 0.2% Triton X-100 ¥ EATAHMLEL, A BSA =i& FEE 1 h, 2l E-
cadherin. Elastin. Collagen }% Caspase-3 —Ht (FiFtlt 1: 1 000) , 4 °CH¢E LK ; X H PBS &M 3
IR FITC brid i Edife 19G (FafeEk 1: 1 000) #HEHEE 1 h, PBSIEVL/E M DAPI, ki
H 2min, PBSIHBE 3 K, TN KA], (5B R O6 RS TS
1.3.5 RT-qPCR 3£ 4&#& il HPAEpPIC 4 MAPK 5 S B BHEXERE R FRIEKTF

{8 FH Trizol 77 52 HU & 2L 40 B b s RNA, B 5 3% 18 s 0 Sl @ i /R Ut B SO s & i cDNA, - B
cDNA N, IIAFIRG%), {# ] Fast Start Universal SYBR Green Master (Rox) ikifl&#E4T p38
MAPK. ERK. INK i B-actin ZEF )9 3G . AMFEAREL 3 R K 2288050 H bR K 3 I8 /K-
ITHXTE R S BRI R —EE R AR AR & K, BAARSIMFAIE 1.

1 5175
Table 1 Primer sequence
FEH] 514751 KB /op G5
Gene Primer sequence Length/bp No.
38 MAPK F: 5>-CGAAATGACCGGCTACGTGG-3 505 NM_001168513.1

R: 5’-CACTTCATCGTAGGTCAGGC-3’

F: 5"-TCCGCCATGAGAATGTTATAGGC-3’
ERK R: 5-GGTGTTGATAAGCAGATTGG-3" 248 NM_011952.2

F: 5-ACGACCTTCTACGACGATGC-3’
JNK R: 5-GGGTCGGTGTAGTGGTGATG-3’ 242 NM_010591.2

, F: 5°-CTGTCCCTGTATGCCTCTG-3’
p-actin R: 5-ATGTCACGCACGATTTCC-3’ 218 NM_007393.5

1.3.6 /MNREHZHLA HE, Masson

BUNRIHL, & 4% KPR E 24 h, SEAETI R . VRS IR, B LB R BK
i, 3 aliiAT HE A Masson Gy tfy, G I WS it b 25 4 e I 2 E AR R o
1.3.7 Western blot SLIE#M/NRATZEEA MAPK (S BBRBEAZEQNRIEKE

RIPA MR EUN R HL R A, H BCA ENERAWE . FIF SDS-PAGE ¥k H ik 7 &
EFH, BOBEMEA®BE PYDF JE L, fi] BSA &fi, TBST ¥t 4 &, ik 5 min. 2 3MA p-
p38 MAPK. ERK. JNK. GAPDH —#ii (Fifttt A 1: 1 000) , 4 °CHEE IR, K HIMAAM 4
(FiRetb v 1: 1 000) =FiEWEE 1 h, MHEMWER, L GAPDH AN SEH, Imagel v1.54 #H445
Hr OD 1H 5 47 Geit 7 #r o
1.4 Fit%hH%E

% FH SPSS 23.0 #f wh Hiedi 3347 kb3, GraphPad Prism 8.0 #EAT 34 20 #7 S 2 B, 8 % Rl EAT IE
SYERL, o ESHAIR NG iz (XES) %R, WARLERA t 5k, 24
[B) b 35 R FH LR 25 7 22 40 M1, BA P<0.05 WA W 2 7+ .
24R
2.1 VEGF TE/NR M5 iR E

WE 1R, %47 100 ng VEGF &3 5, /DNRIMZGIKREELE 3 h 1 12 h #B & & T IEF A EIRES

(P<0.001, P<0.001) , J7E 24 h BACEH & IE WK, FUIEAE 22056 Pk $: 100 ng VEGF X/ itk
1T 24 h AL FE
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. 5 100 ng M4 P A KR40 FE 0 h ZHAH EL, ™"P<0.001; 5 100 ng ML A Rz 42 KR 7403 3 h Z1AHEL, ##P<0.001; 5 100 ng
ML P B2 ARG R T4 28 12 h AHAREL, #4%P<0.001.

1 %57 100 ng VEGF Ja /MR M 257K % (345, n=8)
Note. Compared with 100 ng VEGF treated for 0 h group, ""P<0.001. Compared with 100 ng VEGF treated for 3 h group, *#P<0.001.
Compared with 100 ng VEGF treated for 12 h group, 44¢P<0.001.

Figure 1 Blood drug concentration of mice after administration of 100 ng VEGF (f+s, n=8)

2.2 VEGF 340 i /1 R9 %2

WK 2 fros, 50 ng/mL 8 N A K EF4 LS, 2.5, 5 ng/mL VEGF T TR4IAE 24 h j5, 400
WY EAREE (P<0.05, P<0.001) , ifj#f 20. 40 ng/mL VEGF AbF )5, 4HM3E /1 5 & B
(P<0.01, P<0.001) ; & 2.5 ng/mL I P B AE KR P4 b8, 10, 20, 40 ng/mL VEGF &b ¥ 5, 4
& 773 B PR (P<0.01, P<0.001, P<0.001) . JE&-Fut, MW EAKETRFIE4 KA 10
ng/mL EASEIHRE, 1M N EAKEFHFEA R 20 ng/mL fENSRIGRE, M8 N B AKE T
s R A 40 ng/mL AE N SR30IKR B, HEAT R SR .

W 5 0ng/mL I A AKREFHME, "P<0.05, “P<0.01, "P<0.001; 5 2.5 ng/mL I8 P %A & KT H A M
kb, *P<0.01, **P<0.001.

B 2 ANFEHE VEGF 5t HPAEpIC 4 il /1 i 520 (34s, n=8)
Note. Compared with 0 ng/mL VEGF group, "P<0.05, "P<0.01, ""P<0.001. Compared with 2.5 ng/mL VEGF group, #P<0.01, *#P<0.001.

Figure 2 Effects of different concentrations of VEGF on HPAEpiC cell viability (X+s, n=8)
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2.3 VEGF X4 pAT-tH%<FE 8 Caspase-3 FKiZ I

WK 3 s, SXFE 2 AL, ERAIA Y, Caspase-3 MIFRIAEZ ETF (P<0.05) ; HEM4
M, mMENREKLRFERAEH. MENEERKEFRAEH,. FNEEKEFEREA
Caspase-3 &M & &M IN (P<0.05, P<0.05, P<0.001) ; S5 W EAKE T EREAML, MmE
P R AR K DR T+ i 77 4H. Caspase-3 2 & B & F % (P<0.001) .

W 5XTHR 2 AHE, "P<0.05; SHEBIAIMHEL, *P<0.05, #P<0.001; S P AKEFEAEMHME, #44P<0.001,

3 VEGF X HPAEpIC 41 il 4 L= #H ¢ 8 1 Caspase-3 RIAMI52M (x3s, n=8)
Note. Compared with control group 2, “P<0.05. Compared with model group, *P<0.05, #*P<0.001. Compared with VEGF-H
group, 44€¢p<0.001.

Figure 3 Effect of VEGF on the expression of apoptosis-related protein Caspase-3 in HPAEpiC cells (¥+s, n=8)

2.4 VEGF 3t4ffish ECM EHRKI =M

WE 4 frox, S5XHE 2 ML, fERAYd, E-cadherin ik B &8/ (P<0.001) , Collagen Al
Elastin F15RIAE % EF (P<0.05, P<0.01) , KM 4ifah ECM T A RHF M. S5HAAHM
te, mEWEEKRKFRFAEL . MENLEKRFHRIEH. MENLEKRFEFIE4 E-
cadherin & A & & # — & /> (P<0.05, P<0.001, P<0.001) , Collagen & A & & 3 — & 89
(P<0.05, P<0.01, P<0.001) , Elastin H A & &Wdt— L (P<0.05, P<0.001, P<0.001) ; 5
EWRAEKEFEAIEA M, &N R AEKRE 7 +H 540 E-cadherin K& i (P<0.01) ,
Collagen F11 Elastin )44 /> (P<0.001, P<0.001) »
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E: 5XTE 2 A4, "P<0.05, "P<0.01, "'P<0.001; S5, *P<0.05, #P<0.01, *#P<0.001; 5% W & AEKEF R
A, %P<0.01, %%&P<0.001.

4 VEGF %} HPAEpIC 41/l ECM & [ % 63 152 (f4s, n=8)
Note. Compared with control group 2, "P<0.05, "P<0.01, ""P<0.001. Compared with model group, *P<0.05, #P<0.01, **P<0.001.
Compared with VEGF-H group, 44P<0.01, 4¢P<0.001.

Figure 4 Effect of VEGF on ECM protein content of HPAEpiC cells(f+s, n=8)
2.5 VEGF 340 p38 MAPK {5 5 1& B& By 22 i
WE 5 s, S50 2 4M L, BiARLZ G p38 MAPK. ERK 1 INK [k & &N (P<0.05,
P<0.01, P<0.05) ; HHEMMAMLL, M HNEEKEFRAEH. MEFNEEKRFHRFIEH. ME
A K T s R R ALK p38 MAPK. ERK Az INK ) mRNA 7K~F %33 — 427+ (P<0.05, P<0.001,
P<0.001) ; H5MmEWNEAEKKNFEAELAME, mE W EAEKK F+IH 741+ p38 MAPK. ERK Fl
INK 354 8 5 2 #K (P<0.001, P<0.001, P<0.001) .

20 [T1] 20 A4
ool o 2

ion e
ion level

e
B Viodel group

&8&

L B R T AL
aas B e g

INK MRNAZ LA

ERK MRNAZ LA T
INK MRNA expression level

AU B A T ol AL
B3 eck v grow

P38 MAPK MRNAZ A T
38 MAPK mRNA expressi
ERK MRNA expressi

i #
-
* MU A AR E 1
B e o
) AL B R+ AL
B3 vecr gow
00 T T T 00 0

E: SR 2 A, "P<0.05, P<0.01; SHAVHAHEL, *P<0.05, *#P<0.001; SN R4 KETFEFEHML, 4P<0.001.

5 VEGF %] HPAEpIC 41 /iZ p38 MAPK. ERK }7 INK mRNA ik {540 (f4s, n=8)
Note. Compared with control group 2, "P<0.05, ""P<0.01. Compared with model group, *P<0.05, ##P<0.001. Compared with VEGF-H
group, 44€¢p<0.001.

*

Figure 5 Effects of VEGF on the mRNA expressions of p38 MAPK, ERK and JNK in HPAEpiC cells(x+s, n=8)
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2.6 VEGF X /]s BR Al 47 4 4 B9 =2 i

WK 6A i, WEoREBRAFFEE/NRIMALZ MRS &ML 1 HE#EA 5 (P<0.001) ,
7E LAl b it 2 K b 4D FE BB PR AR IR BR & /2 (P<0.001) , 11 VEGF bt — B4 i &
K (P<0.001) o 22 %4 JR 36 A0 B (1 S 00 1) 750 25 AH BL i 85 o8 2 AR K R4/ R LB I 2 IR & &
IR 2 BEIC (P<0.01) . @1lEl 6B Fizn, HE Yt Masson e R B, XFHE 1 25/ BRI 2H 2 45 4
FERE, LRIELRIFEEAT. S22, ERERANM IS0 IR S, 6 6] 55 3 58 il i B 1
By KM, AR RYEIRIE R FE A PR . M ZE KA 2 R R O B3, B Y R AR KR AN R
il £F A0 N B, T 22 2R 5 VS 1 B 1 R A ) R0 2 /S BRI A AL A BT IR

W A NRITAZRH AR S B, B: DNRMZLZ! HE M1 Masson 440 (40> . S5xFHE 1 ZHAHEL, ™P<0.001; 51k % =414
th, #P<0.001; S W EAKKFHMLEL, P<0.01.

6 VEGF I/ R £F 4E L s (x4s, n=8)
Note. A: Hydroxyproline content in mice lung tissue. B: HE and Masson staining of mice lung tissue (40x). Compared with control group
1, ™ P<0.001. Compared with bleomycin group, *#P<0.001. Compared with VEGF group, ¥4P<0.01.

Figure 6 Effects of VEGF on pulmonary fibrosis in mice(¥+s, n=8)

2.7 VEGF ZEK A 3F p38 MAPK {5 S i 2% i 22 1

w7 fion, S5XHE 1 AL, kB RA T p-p38 MAPK. ERK Fl INK 31k & 3 38 i
(P<0.001, P<0.01, P<0.001) ; SfkERAMLIL, MmMENEAEKREFAHM p-p38 MAPK. ERK X
INK & HKFEE— 2T (P<0.01, P<0.01, P<0.05) , HiZEkA4 FikE QS EW/D> (P<0.05,
P<0.05, P<0.05) ; Hi&E W EAEKRK FAHMLL, 2R E0E AN T4+ p-p38 MAPK.
ERK F1 INK {315 & B & 4K (P<0.01, P<0.05, P<0.05) .
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Figure 7 Effects of VEGF on the protein expressions of p-p38 MAPK, ERK and JNK in mouse lung tissue(x¥+s, n=8)
A A
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] e 2 518 1 BH 2 14 it s 1) OB B R, 2 T U W T e PR AR I 52 e R 2 — 201, ARAF AT
Je K I VEGF X} iy b 5 41 B A7 3% 28 2 L H 3 (1) 7 2 A s P RGN, ISR & VEGF (2.5~5 ng/mL) &3
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i p38 MAPK JE I, i = /)N BT £F 4k Ak 15 100
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