ERRRIZAE 2026 F 6 8 208 F6H
B335 : 029- 82245172 85205906

https ://www.ijo.cn
BB 31555 :ij0.2000@ 163.com

>

- SRESR

<

& T BMP2/Smad 15 = 18 B £ 15 B $1 X 55 58 % 1 40 A B

IR BB 2B g 22 M

IHEE G M B RRAT R, P A

S| A FE, 00—, MBL, % T BMP2/Smad 15 53 %
T EL X S 56 M T A K B L B i 9B Y B2 . [ B AR B Ak
2026,26(6) :940-949.

E4WH :FHEARF =& LT H (No.82104937) ; ILARH B 25
TARHE I H ( No.202407021329) ; LA A H E 2GR 15 H ( No.
M-2023010) ; IR H AR5 4505 B (No.ZR2024MHO057 )
YEZ B AL, (250014) [ Ll AR A48 B R T, LD AR P ER 2 K 4
2(250002) H R 1 AR 4R B R T, L AR R I 2 K 2 B HR R I e
INARA IR B TA IF 5 e LR 48 v v B 245 45 IR Bl 3 7 A S 56
F LKA SR TP ES AR PR BA (3 ik) SR

s 3 RN X — T X AR SCTTER— B

EE B F I, 4o, T E R A, BFSE 7 1 . HL 35S
JR 6 R —3 , 2, P g A B AT O L A 5SS
BIREE  RBOK, &, W, 3R, g A S, B 5T
]« FP PG R 45 A IR B PR 5 FERE I 5. wuqiuxin@ 163. com; /4 55
2,4 e FAREEI, 6050 A 00 LR P R A 2
SRR ST A IRAE FEAE S IRBE S SRS /N LR B
PRV, WESE 5 ) A 55 AT /N JLER 9. luxzhluxzh @
163.com

Wk H . 2025-11-04 & H . 2026-04-16

mE

B A THIEAS KA ET-2(BMP2)/Smad 1553 I& 4%
o R X S 0 S A I B DL 9B A 5 )

T ik AR FHBENL AT B A F 80 H 2 Al i IK BRI 43y
PUZH . TEH X B (NC) 4 A i 7 AT A (LIM ) 4
T (EA) 40 AR 7 (SHAM ) 40, B4 20 2, LIM 4H |
SHAM ZH 71 EA 2 K R A IR BBk - 6.00 D & 585 5 ik
P [T EA 4178 R PHTCOR& 4 7845 T LB Il SHAM. 4
TE XU T 78 138 4% 5 40 445 IX e 24 T L BT )38 10 A AN il
PR Ab B s ' A I e D' BE, AR R I IR b K B O
ARKG-HEL (HE ) Yy 0 5 IR 20 225 70 28 Ak, S B 986
JE i PCR(qPCR) IR [ A2 BNl i (WB ) R il 45 41 1K B
JLAE T BMP2/Smad {5 53 #% 40 5C 53+ 7 mRNA F1 8 [
JAK- () 2RI

SR K2 4wk 5,5 NC AR, LIM 41 35 90 0 O i
SR BN (1 P<0.05) ;5 LIM ZHAH G, EA 43
PR e B2 FTHR B2 Y AR (34 P<0.05) . HE B ff R
LIM 2H JRUBS I A 3R AR o, S S 21 e HE S g A L 25 6L s 5 LIM
AR, EA A IR B30 JEE B 38, Jiee i 2 Ak HE 5 3 K
% AJF. qPCR 1 WB #4558 /R, 78 mRNA F1&E A
JEARXTFIRACE R, 5 ONC 4UA e, LIM 41 T B R 2 1
(Collagen 1) BMP2, HEASKEHHA 1 A B Z K
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(MMP=-2) .a—FH LB & 11 (a-SMA) ik ) i 2 T
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Abstract

¢ AIM: To investigate the effects of electroacupuncture on
scleral remodeling in guinea pigs with experimental
myopia based on bone morphogenetic protein 2 (BMP2)/
Smad signaling pathway.

* METHODS ; A total of 80 two-week-old healthy guinea
pigs were randomly divided into four groups: normal
control (NC) group, lens-induced myopia (LIM) group,
electroacupuncture ( EA ) group, and shame
electroacupuncture (SHAM) group, with 20 guinea pigs
in each group. The right eyes of guinea pigs in the LIM,
SHAM, and EA groups had covered with -6.00 D lens to
induce myopia. The EA group received electroacupuncture
stimulation at the Taiyang and Hegu acupoints, while the
SHAM group underwent stimulation at bilateral gluteal
non- meridian areas. No intervention was performed on
the NC group. Retinoscopy was used to measure the
refractive error, and A-scan ultrasonography was used to
measure the axial length. The changes in scleral structure
were observed using hematoxylin - eosin ( HE) staining.
Real - time fluorescent quantitative polymerase chain
reaction (qPCR) and Western blot (WB) were used to
detect the mRNA and protein expression levels of BMP2/
Smad signaling pathway - related molecules in the sclera
of guinea pigs in each group.

¢ RESULTS. After modeling for 2 and 4 wk, compared
with the NC group, the degree of myopia and the axial
length were increased in the LIM group (both P<0.05);
compared with the LIM group, the degree of myopia and
the axial length were decreased in the EA group (both P<
0. 05). HE staining showed thinned posterior scleral
thickness in the LIM group, with a loose and disordered
arrangement of collagen fibers. Compared with the LIM
group, the posterior scleral thickness in EA group was
increased and the collagen fibers were arranged relatively
tightly and regularly.gPCR and WB results showed that, at
both  mRNA and protein relative expression levels,
compared with the NC group, the LIM group exhibited
significantly decreased expression of Collagen |, BMP2,
bone morphogenetic protein type IA receptor (BMPRIA) ,
bone morphogenetic protein type IB receptor (BMPRIB) ,
bone morphogenetic protein type Il receptor ( BMPRII) ,
Smad family member 1 (Smad1), Smad family member 5
(Smad5), Smad family member 9 ( Smad9), Smad
family member 4 ( Smad4), and tissue inhibitor of

metalloproteinase-2 ( TIMP-2), while the expression of
matrix metalloproteinase-2 (MMP-2) and alpha-smooth
muscle actin (o - SMA) was significantly increased.
Compared with the LIM group, the EA group showed
significantly increased expression of Collagen |, BMP2,
BMPRIA, BMPRIB, BMPRII, Smadi, Smad5, Smad9,
Smad4, and TIMP - 2, and significantly decreased
expression of MMP-2 and a-SMA.

e CONCLUSION' ; Electroacupuncture can improve scleral
remodeling and histomorphological changes, and inhibit
axial elongation by regulating the expression levels of
molecules related to the BMP2/Smad signaling pathway
in the sclera of guinea pigs with experimental myopia,
thereby delaying the onset and progression of myopia.

¢ KEYWORDS; bone morphogenetic protein 2 ( BMP2)/
Smad signaling pathway; electroacupuncture; myopia;
scleral remodeling
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VFZFFE R, IR 28 n] BRI i A0 A R A A% O BIL il
Z—7 AL T (extracellular matrix, ECM) FPAS#E
VUHES ) 8 S 2T A B S SR Il 1 LRy Al g 4 i
PRALTE A HE M B S ORBE 1 e ST Ak by R
F A8 R, e JIR e A 1 A T A 5 UBRAR 5, A1,
JICET A 2 55 U SLET A 50 2857 7 Al o 25 Wi e D B 9
AR RE Y, JUBE AL s Y R v e U P i
RGBT 2240 B 1) WURL 2T 2 5% 43 Ak, 3 46718 16 7 B
S5V ECM 5 S8 FIIUB S B S AR i R
SRR BERE N, DT D 2R A A0 A A K

bk 4 K B F - B ( transforming growth factor — B,
TGF-B) B G T 1 — K EE M /- A5~ 501, BB
45 % 4 % H (bone morphogenetic proteins, BMP )™
BMP A Sy Tie K 5 200 o M5 3 i 14 32 (A S R 45 5, A i
A P L PN Smad {5 538 B, R 184545 B B 2 A% 188 ) 240
JEAZ A, A P 200 A N i R DR A P SR, T
JE A b P A A G FEA T R M A P B 5
YIRe " . BMP B HSZ AR T2 A AE T IS, X MG A
WIS RART EXREL JF TR AE IR BRAE R W5 h
BRIV 8L o3 Wi W BMP2 J2— Tl AR OG5
PR JRAE R PR 9 v R R AR L AT I
Sest R B A SR A TR A B ZE B B R
SE bk IS ST TATR . I HY TR, e AE
I ARG H )32 i R R0 S 368 R A UE W 1 2% AT
ABRCRE ST W A8 3 LB DY BE , JF S 2 3 MLt SR AR
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SERLE o N7 3 O K BB AL O 25 T W B T T, A
BMP2/Smad 15 53 #% AH 56 53 7E LI v i 3k A2 4k 45
Pt id BMP2/Smad {5 51 #% 22 0 LIM K LI 5
SR AT RE 3L, I B 4 A A S R AT
1 BRI i
1.1 B
111 KW R 4R (R 2 RS kEvE = €K Bl [ 5%
M 4 LIS A IR A ARTTE 11510 g, HEBR e KM
UEA FAIBESE SEIREA | N B A IR AR, AR BE AL AL )5
MK 80 HKEL 43 U 24« 1F % XJ & ( normal control, NC)
1 BT R (lens— induced myopia, LIM) 2H | H,
£ + it ( electroacupuncture, EA ) £ i 7 ( sham
electroacupuncture, SHAM ) 4, & 41 20 K, F& NC 41 4h,
LIM 41 \EA #H5 SHAM 4 A9 K Bl IR 58— #-6.00 D
B VN TSR ZE RN AT AL B A 2 4 wk, A
AU 2 P B MIR il 3 R A0 e G B A NG I I 1
I, WS AR N R AR SE R 60 HUIK FLE B
iR

ARSI S S AR R AP T B AR WA
FL B T A0 A A A e 1) 5% e, PPy 0 320k AR Y 40 AR
Mo EA 415 SHAM 41R FH 7507 404 T R R, i 2k
PRI 2 mA L BRI 0.1 s MR 2 HZ'Y  BR 1 IK, B
YK 30 min, I A] [ 5 T F24F 9:00-12:00, EA ZH %6 BB
KBHZCCGBUE AL, K R )5 & 2-3 mm) FE A 7 (R
B R B 3 mm) SEAT I SHAM 2 B
BRI R IV OB MU AL AL AT R L g S e
W RETT AL SR 2 28 B h A A0, JF B S EA IR
KBS G A A N i) — A 2 B e

S A BT IR PR AR AR R R 2552 C
12 h/12 WG R SR DR 55 40K 34 J2 B R0, B H AR,
B R ORE 2 i, WL B BURS PR S AR e 2 A A TE
BE R W v Sy B AR B L, AT S I A B LA
Yo SRR ROCR . ASBIESE BT o8 B 1 3l 1) 37 S 0
1B, RS S Y10 FE 25 0t 2s 9 AE o (JF L5 . AWE -
2022-055) , Air A i B 2 7 A A1 A 8 5 IR B 3 Wy F 5
P22 T IRBHI T sh W) S B 148 1
112 B EIRFA 27 FLnrk I~ e IR W (5 b, T FR
TR EG BA AT BR 2N 71 ) 5 8102 PN 56 R PR TG R WA (22 2K Bl
[H,s.a. ALCON-COUVREUR n.v.) ; SPARKeasy 212/ 4 Jfi
RNA it f Bt & (Ll AR BURHE, 585 AC0202-A) ;
HiScript II Q RT SuperMix for qPCR ( +gDNA wiper) ( 7§ 5
WiMERE | 475 R223-01) ; ChamQ SYBR qPCR Master Mix
(B ATERE 5275 Q321-02) s BCA 2 e B 1077 &
(B RUHMERE 525 E112-01 ) 5 UM S B2 D0TE I 7 22 il
(radio immunoprecipitation assay, RIPA , W A R e
EA0002) ; #8 3E BY LA 9 58 ( phenylmethanesulfonyl fluoride,
PMSF, 11 7 B RHE 155 EA0005) ; B-actin HLiA& (b 5Tl
WER, 55 bs—0061R) ; I AU JREE I (type I collagen,
Collagen [ ) Pk (bt B AR, 1555 bs—10423R) ; HIEA
KETEH T A BISZ{K (bone morphogenetic protein receptor
type I A,BMPR I A) Fifk(Jb s B 2%, 185 bs—1509R) ;
BIEASKLEHEA T B AIZ K (bone morphogenetic protein
receptor type | B, BMPR 1 B) $iL & (b ut i B 2%, 18 5.
26696 -1 -AP); HIE & K EH A I & Z M (bone
morphogenetic protein receptor type II , BMPR I ) Hi4A& (b5

942

MR AR 4% 5 bs—21477R) ; BMP2 Uik (JLBH T 2, 8 5
WLH3885) ; B Rk Smad FJi& i B 1/5/9 ( phospho —Smad
family member 1/5/9, p—Smadl/5/9) U4 (b 5 1H B 7,
%5 bsm-63164R) ;a—F M WL 3 H ( o —smooth muscle
actin, a—SMA) HL& (LR LR, 525 bs—10196R ) ; Smad
FGE N 51 4 (Smad family member 4, Smad4) ?jfﬁi(jljf:_r‘:@
BFR, 575 bs — 23966R ) ; K T 4 J& & 1 i - 2 ( matrix
metalloproteinase — 2, MMP - 2) #i{ {& ( Novus Biologicals,
LLC, %5 NB200 - 113SS) ; 21 21 4 J& & (A g 0 1 57 - 2
(tissue inhibitor of metalloproteinase, TIMP—-2) #ii{4&( Abcam
Plc, #t5 ab180630) ; Goat Anti—Rabbit IgG( H+L) HRP —
B (1 & BB, 525 EF0002) ; HRP - conjugated Goat
Anti—-Mouse IgG(H+L) — 1 (I =%, 525 SA00001 -
1) ;Ba5s k2% & 6 (ECL) ¥ % ( Millipore Corporation , 5% 5
WBKLS0500) . —6.00 D =l BR i 44 5 8% A (VLR ) 5 5T
Je51(0.20 mmx25 mm, SR BEFF LA T AT IR A ; o F
EHF A (IR BRI T & T A BRA R, SDZ- TT #Y) 5 YZ24 47
POCKE B (RN AN FHE , YZ224) S HRBE A i (E R
3, SK-3000A ) ; Light Cycler ® 480 I 52 i} 2¢ )t 5 &
PCR 1% ( Roche 72\ 7] ) ; Fusion — fx7 1% % %4 ( VILBER
LOUREMAT)

12 Hik

1.2 REAFERLENE A B =R, WK
e R, A S BEE Y D B Rk
AR A R 7 B B 23 00 08 1557 m/s 1540 m/s
1723 m/s, HRAHE A I 45 1 7 8 R N 56 - IR TR
VMR FE PRI T AT o o ORUE D i 25 SR B mT SE 1, A IR
Sk e AV A A T AR O O DR R L, DA R S
U AL R AR IBCHAR Y | 3% 200 & 10 W, B3 1E
HPROGCKE S TE W % v 3R AT, AR AR E 1Y e DL AU | 1
I T 454 s o O AR A A AR < 16 FH 52 7 6 i B v
ARV, 704 IR (BRI 13, (B8 5 min) , R IR SRS
SF1$30 min, WHETE 50 em bR ifE TAERE BT, 430 35
K5 2 AR JE DGR, IR S (EAE D B
ok, RN S5 W, A BUE T 5 W sk i F 1
B, RERR W BT — 2 REHE I ERAE, DL HERR e
[ Y A8 5

122 HRAB-RALENBAEARERTH &
4 wkm , A RENLEE 4 HIKER 2 1% 8% U be 2 408 s
it RREEALBE , ST BRI BR  AEA TV 19 T pe A P
LK eI RIR B 2 s ar a2V | E SR 2 R BIR
BREEW T, 7E 4 CRMFTREE 24 h, BEfE, SbriEfbdl
LU IR T 58 iU K A3 5 U] U0 290 AN -
LT (hematoxylin—eosin, HE) ¥t f5 | Fi T ML FLIIE &5
ZER AR

1.2.3 q—PCR #& LR H 42 BMP/Smad 15 S i@ B 1H %
EF7E mRNA K EHRIE R 2.4 wk )5, 254 REPL I
8 H B T 19 156 4 bb 22 A M s v ) o it RR PR A BT
il o3 25 AT AR DUAR, 26 FH ek R ZH 20/ 4 RNA PR $2 B
R £ 3 T 4 2 8 RNA, SR 5 i 47 3 5% o A iR
cDNA R qPCR $ ARG 4% 2 AL b BMP2 BMPR T A |
BMPR I B, BMPR II . Smadl. Smad5., Smad9 . Smad4
Collagen I \MMP-2 TIMP-2 a—SMA FJ mRNA ik, W
JH DNAStar i3 1908910, Wk 1, AxF Rk &R
2TELCIN IR T R R AY T , R A 3 N
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1.2.4 Western Blot #il| I fE £H £ BMP2/Smad 15 S &
BHEXEREEARKFENRIE TEBEH2 .4 wk, %
5 HIBENLEEER 8 HUIK B s LR LH 2, ¥ H U A H%
10 mg/100 pL BT B AT L INA & A PMSF 9 RIPA 24
W, REWRITIR A G, s 5 KB EE &% 4 C A%
6 min, TS5 E SELA 5 000 t/min .05 min, WEE F
TR 280 EP 8BS 12 VKA S0 F B 47 88 75
WE(CTAE 15 s, 815 10 s, BT 10 min) , B ARELS , 7
LA 5 000 r/min B5.0 5 min, B4 IS W, K F BCA &
P e R 0 7] 6 0 5 AL LIS v S R MR SE
TG S H AR H Ol 10% + e FE 0 FR 6l - 3R
VR B P B JUE 2R A7 LUK A 5, bk o o7 FH VR K B L B
2 B 5 £ 4 ( polyvinylidenedifluoride, PVDF) & | 3/
TTEN k. F 5% WERE W5 ok M J5, A 1 x TBST

ZZ IR VEIE2-37K ,4 °C T 4 3% & B-actin( 1: 5000)
Collagen T (1:500), BMPR I A (1:500), BMPR I B
(1:500) ,BMPR I (1:500) ,BMP2( 1:500) , p—Smadl/5/9

(1:500), a=SMA (1:500), Smad4 (1:500), MMP -2
(1:500) , TIMP-2(1:500) it 7, H 1XTBST 2% wh i ¥k
I 2-3 W ,4 CFIFE P (1:5000) 1 h, PR GERE S 4%
N3l 5 350 Ak 2% KOG (ECL) VWU VL, 31 B 72 T Fusion—fx7
WG RS L Al AU e B 2 ) A X 5 3
BHBE3ANEE,

Biit2 07 - R SPSS 21.0 Ge it 2 5 w84 47
IYHT, BT A YR 25 Shapiro — Wilk #6536 52 1 & 40 1, 4
Levene R0 & 5 22571, BUHE R S B+ b UE 22 (X £5)
PR, USR] A [ A5 ' 82 R HR b B 5 FH A 0
BAE BT 22 A AT IE SRR I O 255 MG IR | 2577
TE22 5 W HEAT 20 18] 7 7 L 88, SR FH LSD—¢ K 56, LR
& \BMP2/Smad {5 5 1% #H ¢ 8 F Fl mRNA &35 7K F
BRI & 7 2253 M1 (One—Way ANOVA ) FE1T#4K 1
A2 RA G X, W —25 R LSD -1 #5560 P I
#, P<0.05 NESAHGIHE X,
2R

21 BABKRBEXEMRMRKELE A4 KEE ST

®1 sHEs I IE F B 2% 57 542 B (o = 16,084, Py <
xH SAFA(S-3) 0.001; Fypyy = 212,421, Py < 0. 0015 Fyyp o = 24. 905,
GAPDH TCAAGAAGGTGGTGAAGCAGG P sy <0.001) b 25 PP LR 5 WA 2, 3 BT D
CTGTTGCTGTAGCCGAACTCAT LR BUAT IR I 22 5 G625 X (34 P>0.05) , 18
BMPR [ A GGAGCAGAGAACAAGACGACGAAC 2 4wk J5 .5 NC 4UHTH  LIM 418 6 2% F % (1 P<
CAAGTGATTCCACCGEAGCAGAG 0.05); 5 LIM ZHH b, EA 41 6 B F B 4> (B P<
BMPR I B CAGTACCAGCCTTGAACACCATCC 0.05) ,SHAM £H 5 LIM &4 H 4525 5 G it 7 L (3 P>
ACCCAATGTCTCCCTCCTCCAAC 0.05) . TEBA EA T4 ACEESE LIM HKE&E%EFVC
BMPR II CTGATGEACTCTCOAGAGGTTGTC 5 2L B M MR B LU 2 S BE i 7 X
TETGAGAAGCTCGCEAGAAGGAGAG (Fpy = 986.586, Py <0.001; Fy = 3.303, P,y <0.05;
S GGCTGCCTCACGTCATCTACT Fomary = 15-813, P gy <0.001) | 31— 25 W7 7 Ho e 22 L
ACAGOOCTTTETACTEGCTTAT 2, BT, DA IR K T 02 52 IR T (3
Smads TAGTCCAGCAGTCAAGCGATIGTTG  pg.05) ki 2 4 wk J5 , U241 MR R JE i i
CCTCAACGETTICICCAGTICCTC J1(#4 P<0.05) , FL'5 NC 4L He, LIV 4147 BB 1 FE 3
Smad9 GTGGAGAAGTGTATGCCGAGTGC i , 5 LIM Z0AH H EA 4LHR Sl K BRI (35 P<0.05) LEA
AGAGETGETTCTTCAAGACCTTGAG 205 NC 4l R 52 2 X, SHAM 4 5 LIM 41 1
Smadd CCACAGGACAGAAGCCATTGAGAG BERTLEE X (¥ P>0.05) . VLI EA ] 4 3k 4T 25
CACTAAGGCACCTGACCCAAACATC LIM JIK BLUIR K s
MMP—2 CATGCCTTTGCTCGAGCCTT 22 HE fBLERAMSAKRRIUEFESTL HE 6
GCCCATCCTTCCCATCGAAC LR YR 4 wk S5 NC 4 LIM 2 \EA 41 SHAM 20
TIMP-2 TETCCETCOCAAGAAGCAATATC TR BLIL B JEE B 43 59 9 108.00£2.65 .66.672.52 ,95.00
TETCEOTCETACTCAGGETGTC 1.00.69.67+4.16 pm, 2254 G812 5 L (F=151.593, P<
a—SMA TTCAACGTCCCAGCCATGTATGTG 0.05) , 5 NC ZHAH L, LIM 211 SHAM 2H 3B f 4% A0 1
GTGACACCATCGCCAGAATCCAG LS JEL & 4 7 4 ) HEB b 8T . HLIM 4] A 1 EA il
Collagen 1 CAAGTIGTGCACCAAGACAGAGAC SPUBE A A SRS, OF: ELIR ST A HE S A S5 6
CCTTACAGGTEATCTCITCCCAC R {5 NC 4LHIEE A 4L B 8e , 22 523 LA
BMP2 ATCCTOAGCOAATTEOACTTE GEHHE R L(H) P<0.05) ik T B RECE U A
COCTCOCTCTCTOCTICAAC R ST R AR MR 5 38 TE K7, DL 1
x2 EENEEHBREXEMRMKENTL xts
g3 JEIEEE (D) AR (mm)
AR T 2 wk T 4 wk T AR i TR 2 wk TR 4 wk
NC 21 +3.06+0.97 +2.90+2.30 +2.10+1.40 7.82+0.09 8.07+£0.07 8.19+0.06
LIM 2H +2.95+1.06 -2.75+0.92° -6.33+1.01° 7.81+£0.07 8.19+0.05° 8.37+0.05*
EA 4H +2.85+1.01 -1.03+0.64"¢ -3.00+1.45"¢ 7.86+0.10 8.10+0.02° 8.25+0.04¢
SHAM 2H +3.06+1.13 -3.50+2.08"¢ -5.42+1.51*° 7.83+0.10 8.16+0.08"° 8.37+0.11*°

1 :*P<0.05 vs NC 41 ;°P<0.05 »s LIM £ ;°P<0.05 vs EA 41,
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2.3 JLEEf BMP/Smad 15 51 i 8 X< E E £ mRNA 7k F
BFRiE R 2.4 wk J5, 5 NC 4 4H L, LIM 20 BMP2 |
BMPR I A, BMPR I B, BMPR Il ,Smadl, Smad5 . Smad9 .
Smad4 ,Collagen I \TIMP -2 TE mRNA 7K F 3235 Y8 1P [%
& (¥ P<0.05) ,MMP-2 .a—SMA 7£ mRNA 7K -3 ik 4 I

NCfE

BIE (¥ P<0.05),

5 LIM # I, EA 4 BMP2,

BMPR I A BMPR I B, BMPR 1II . Smadl , Smad5 , Smad9 .
Smad4 Collagen I \TIMP -2 7£ mRNA /K F-3% ik ¥4 81 i FF
B (¥ P<0.05) ,MMP-2 ,a.—~SMA £ mRNA /K F ik

AR (H) P<0.05) , 3 3, Kl 2,

4

LIME

SHAMZL

TR

#‘4
E}a.- \

&1 L’f§4 wkE‘THE %’é ERRIEEENE,

*®3 E#E 2.4 wk FULE BMP2/Smad 1# B HHX B E 7 mRNA K ERHENTRIEE xxs
Fisf i) NC 4 LIM £ EA 41 SHAM £ F P
AL 2 wk
BMP2 1.00+0.00 0.76=0.04" 1.16=0.23° 0.63+0.05" 11.946 0.003
BMPR I A 1.00+0.00 0.64+0.07" 1.17£0.12*° 0.83+0.02"° 32.370 <0.001
BMPR [ B 1.0020.00 0.75+0.12" 1.20+0.05*° 0.82+0.05™° 27.407 <0.001
BMPR I 1.00+0.00 0.60+0.12° 1.35+0.04*° 0.77+0.05" 66.371 <0.001
Smadl 1.00£0.00 0.63+0.15" 1.15+0.10° 0.76+0.02"° 20.611 <0.001
Smad5 1.00=0.00 0.60=0.20" 1.18+0.18° 0.81+0.11"° 9.361 0.005
Smad9 1.0020.00 0.58+0.15" 1.10+0.13° 0.72+0.13"* 12.178 0.002
Smad4 1.0020.00 0.72+0.06" 1.26+0.29° 0.71=0.03" 9.263 0.006
Collagen 1 1.00£0.00 0.68+0.14" 1.25+0.09"° 0.82+0.07"" 21.858 <0.001
MMP-2 1.0020.00 1.15+0.05 0.84+0.05° 1.19+0.13* 15.130 <0.001
TIMP-2 1.00+0.00 0.77+0.06" 1.2620.11"° 0.67+0.06"" 42.068 <0.001
a-SMA 1.00+0.00 1.31+0.03" 0.79+0.07° 1.41£0.31"° 9.624 0.005
R 4 wk
BMP2 1.00+0.00 0.79+0.05" 0.98+0.04° 0.68+0.03" 51.479 <0.001
BMPR I A 1.00£0.00 0.54+0.03" 1.59+0.33%° 0.46+£0.27"° 17.905 <0.001
BMPR [ B 1.0020.00 0.80+0.02° 1.8920.17"° 0.60+0.12" 86.346 <0.001
BMPR II 1.0020.00 0.40+0.08" 1.11£0.10° 0.50+0.20" 25.874 <0.001
Smadl 1.0020.00 0.44+0.12° 1.2120.09° 0.530.17" 32.116 <0.001
Smad5 1.00£0.00 0.37+0.08" 1.02+0.06° 0.46+0.21"" 27.040 <0.001
Smad9 1.0020.00 0.37+0.08" 1.2120.09"° 0.30+0.13*° 76.943 <0.001
Smad4 1.00+0.00 0.61+0.17* 1.22+0.12"° 0.54=0.09" 24.821 <0.001
Collagen 1 1.00+0.00 0.71+0.07° 1.22+0.10*° 0.75+0.18"° 14.881 <0.001
MMP-2 1.0020.00 1.23+0.04° 0.64+0.10™° 1.23+0.02* 72.411 <0.001
TIMP-2 1.00+0.00 0.49+0.17° 1.17+0.28° 0.48+0.16"" 11.850 0.003
a-SMA 1.00£0.00 1.24+0.08" 0.66+0.02" 1.21+0.14%° 33.823 <0.001

1 "P<0.05 vs NC 4 ;°P<0.05 vs LIM 2 ;°P<0.05 vs EA 4,
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PEJETT, BMP2 /B MR, SAIMEAE LAY BMPR I 454, %
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R4 EH2.4 wk FYLE BMP2/Smad B#EEXERAE QK EHNANRIEE xxs
gL NC 21 LIM #H EA 4 SHAM #1 F P
R 2 wk
BMP2 1.00+0.00 0.61+0.05" 0.89+0.05° 0.31+0.02"° 12.630 0.002
BMPR I A 1.00£0.00 0.69+0.07" 0.83+0.03" 0.62+0.05" 44.225 <0.001
BMPR I B 1.00+0.00 0.61+0.13" 0.87+0.08° 0.56+0.21"° 7.825 0.009
BMPR Il 1.00£0.00 0.55+0.10° 0.85+0.12° 0.69+0.09" 14.009 0.002
p—Smad1/5/9 1.00+0.00 0.56+0.08" 0.92+0.08° 0.67+0.07" 29.404 <0.001
Smad4 1.00+0.00 0.64+0.08" 0.96+0.14° 0.65+0.10"° 12.464 0.002
Collagen [ 1.00+0.00 0.52+0.12° 1.00+0.14°¢ 0.59+0.13" 15.732 <0.001
MMP-2 1.00+0.00 1.39+0.08" 0.86+0.19° 1.48+0.35" 6.432 0.016
TIMP-2 1.00+0.00 0.61+0.08" 0.91+0.10° 0.64+0.28" 4.786 0.034
a-SMA 1.00+0.00 1.31+0.08" 0.95+0.16° 1.39+0.25"¢ 6.193 0.018
AL 4 wk
BMP2 1.00£0.00 0.62+0.04" 0.87+0.01" 0.63+0.03" 23.162 <0.001
BMPR I A 1.00+0.00 0.73+0.13" 1.03£0.09° 0.77+0.11" 7.415 0.011
BMPR I B 1.00+0.00 0.72+0.02° 1.26+0.23" 0.73+0.13"° 11.405 0.003
BMPR I 1.00+0.00 0.66+0.14" 1.05+0.14°¢ 0.69+0.22" 5.697 0.022
p—Smad1/5/9 1.00+0.00 0.66+0.06" 1.1420.18° 0.77+0.14" 10.194 0.004
Smad4 1.00+0.00 0.68+0.18° 1.01+0.05°¢ 0.69+0.19" 5.836 0.021
Collagen | 1.00+0.00 0.57+0.09" 0.79+0.04" 0.61+0.20"° 9.959 0.004
MMP-2 1.00+0.00 1.33+0.16° 0.92+0.09° 1.58+0.27" 10.264 0.004
TIMP-2 1.00+0.00 0.58+0.09° 0.85+0.02" 0.49+0.12"° 29.141 <0.001
a—SMA 1.00+0.00 1.37+0.09* 1.03+0.05° 1.46+0.33" 5.556 0.023

A :*P<0.05 vs NC 4 ;°P<0.05 vs LIM £ ;°P<0.05 vs EA 2H .
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