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A RETE VL B R GRS DI BR R (SIGS) Hh BT IR AR H]
KAz ok
FiE AR BRI 22 K 5 48 B KL/ R U4 (B
H 12 5 /NRYIBR AL (Trab 2H) (SIGS 4H fE SIGS A
SERRE T A AR M EE KBRS (PVAH) ¥ R (PVAH 41) |
TE SIGS A v 45 B A A 7 238 TA Y 7K B 2% B A
(TA/PVAH A1), 3 F ARG 1.2.3.4 wk MEIF 0~
MR 8 E s ﬁu)%ﬁr“&,ﬁ\ FRAEN O, AR FE
s B IR AR X 42U TR B SUA U B, 384T Masson
et PEIRIR - ﬂamﬁtﬁaﬁ O o FIHNMALEhEA
(a—SMA) ZF 44N A K N F-2(FGF2) f e gl b e o,
MR oy 30 4L 20 4 1 400 it 35 i I 50 | B 2T 4 4 it 3 A I
T 70T fie Ji 2 4 5 rﬁﬁ,fr%}?tt&%éﬁ a—SMA .
FGF2 P G e 414k e (2 g F- 25 BH M T AR

%R . RJ5 2 wk TA/PVAH éﬂﬁjﬁéhT%ﬁﬁt e 1 T Re 1
aﬁﬁ/@,ﬁﬁ Trab #H SIGS ZH 1 PVAH 4 346 AR H 90 i °F-
UERE M, RJE 4wk, PVAH 4 TA/PVAH A3 514 1 IR
(33%) 2HE(67%)ﬁTIJJ%‘@?J%ﬁ_‘i@,ﬁV%?FJ‘i‘?@i’JF‘
. Masson 440 78 . RJ5 4 wk PVAH ZH 1 TA/PVAH 24
TREGERE I A B i, #HXF T Trab 2111 SIGS éﬁ U B R
HE, AR A, RIREa PSR, R
4 wk,5 Trab 4 SIGS 4141 PVAH 4 #H H: TA/PVAH 4 )
T 700 J S R0 TR Sy ek w0 e Al Ak e o i s R
J& 1 wk,TA/PVAH 41 a—SMA Fi5%Z Trab 201 SIGS 414
W L AR ( P<0.01) ; RJ5 2 wk Trab 201 SIGS 20 a—SMA
FIR T, PHAP 4180 TA/PVAH ZHZ5 20 4P a—SMA
FEIRIEHT P A ) FE FEAR (P<0.01), 5 Trab 4140 I,
PVAH 241 TA/PVAH 4l RJ5 1.2.3 .4 wk FGF2 %A
BT (P<0.05) ;5 SIGS 41AHH, TA/PVAH AR5 4 wk
FGF2 FiR 0 8 7H& (P<0.05)
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Abstract

¢ AIM:To observe the anti-scarring effects and safety of
triamcinolone acetonide( TA) -loaded hydrogel sustained-
release sheeting on stab incision glaucoma surgery
(SIGS) with “one-step tunnel method” in rabbit eyes.

e METHODS: A total of 48 healthy New Zealand white
rabbits were randomly selected and divided into 4 groups
(12 rabbits in each group), trabeculectomy ( Trab)
group, SIGS group, polyvinyl alcohol hydrogel (PVAH)
sheeting was implanted under the conjunctiva flap during
SIGS ( PVAH group), and hydrogel sustained - release
sheeting loaded with TA was implanted under the
conjunctiva flap during SIGS ( TA/PVAH group). On the
1, 2, 3, and 4 wk after surgery, the intraocular pressure,
filtering bubble morphology, anterior chamber reaction,
and other complications were observed and recorded in
each group. Then animals were euthanized, and the
surgery area tissues of right eye were taken for
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pathological tissue paraffin section. Masson staining,
picric acid-Sirius rose red staining, as well as o-smooth
muscle actin (- SMA) and fibroblast growth factor 2
(FGF2) immunohistochemistry staining was performed
on every section. The infiltration of inflammatory cells,
proliferation of fibroblasts and synthesis of type | and type
lll collagen fibers in local tissues were observed. The
average positive area ratio of a-SMA and FGF2 antibody
immunohistochemical staining in each group was
calculated and compared.

¢ RESULTS: The TA/PVAH group maintained diffuse and
elevated functional filtering blebs, while flat filtering blebs
appeared in Trab, SIGS and PVAH groups at 2 wk after
surgery. Functional filtering blebs were present in 1 eye
(33%), 2 eyes (67%) in the PVAH and TA/PVAH group at
4 wk after surgery, respectively, while the other filtering
blebs were flattened. Masson staining showed that the
hydrogels in PVAH and TA/PVAH groups did not degrade
at 4 wk after surgery. Compared with the Trab and SIGS
groups, the filtration passages were more obvious, with
less collagen fiber proliferation. Sirius red staining
showed that the expression of type | collagen and type lll
collagen in the TA/PVAH group was less than that in the
Trab group, SIGS group and PVAH group at 4 wk after
surgery. Immunohistochemical staining showed that the
oa-SMA expression in the TA/PVAH group was
significantly lower than that in the Trab and SIGS groups
at 1 wk after surgery (P<0.01). The a-SMA expression
was the highest in the Trab and SIGS groups at 2 wk after
surgery, while the a- SMA expression in the PHAP and
TA/PVAH groups was significantly lower than that in the
first two groups ( P< 0.01). Compared with the Trab
group, the expression of FGF2 in the PVAH and TA/PVAH
group was significantly increased at 1, 2, 3 and 4 wk after
surgery ( P<0.05). Compared with the SIGS group, FGF2
expression in the TA/PVAH group was significantly
increased at 4 wk after surgery ( P<0.05).

e CONCLUSION: In SIGS surgery of rabbit eyes,
implanting hydrogel sustained - release sheeting loaded
with TA under conjunctival flap can effectively inhibit the
scarring of the filtering bleb, which may be the interaction
of the anti - scar effect of TA and the stent function of
hydrogel.

e KEYWORDS: minimally invasive trabeculectomy;
triamcinolone acetonide; hydrogel; anti-scarring
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THOGHR 2 H FT A RER — IO T 805 PR IR I , 22 R
JEo& HOCIRIG YT B9 EE R M, FOLRIE ST A
(glaucoma filtration surgry, GFS) LI/NZYIBRAR HICE, 5
o M HTT IR TR Ty 5, (B R T B v o 2T 4
290 e R D A {0 il R AR T BT R R
W, AR GFS ARG 2 a P H BLIR & FE R T 5 A9 H

BIIEE] 15%-30%""" ., &5 B ) il 4 & GFS o 5 22 1) —
DDA S A B AR T RE S0 85 R £ 4k, IR K
Wk By K51, R el sk ik GFS I/ A S 38 3 i
PRIR AL — B IG PRAF T B B L B — 1 1 25 40 0 2%
SEMEREIR AL Bk e TR A LA R Y08 38 A7 ) A7 B R /)N
& BARNHE S GFS BT R 3 T — & BUR R, (1
SR AR AR A R ZE D) O OB R F R (stab
incision glaucoma surgery, SIGS) J&—Ff“ FL BEE 7 AU/
PYIEAR (SCRGFRA B NEDIBRAR™) B & 2014 4
FH Jacob I Agarwal B U4 H A —Fh il B A9/ NRUTBR A,
T ARAE D25 B4 A 0 FE Al 3 PR3 3 3 4 19 B /K 5|
iR A N Y A A

ULAN 3 2P0 IR 25 W w0 T T GFS 1 IG IR 5 52 56
o, WA 2 28T R AR S-HURME S, H
AR G IR e B AR P 4 2 T R AR, il e Al
(triamcinolone acetonide, TA ) 1E & —Ffr vp 80 b J7 [ i X |
HA R I8 MEEOA R i, A LR PR
YERL, T Z BTG IR, A 5T R B, K25 WA 0048 4r
[EEOEIRAR G 98 E KN SRR T S P, B 1 5 A
A8 K AT AL 238 A | BRAR AR S5 98 ok Y IR AR T B, AL
MR FAR MR | B KK EE (polyvinyl alcohol
hydrogel, PVAH) fE A #Ak BA RIFA A YA, HE
& ZANALES A, T — 5 LR RR A 5 Sk TA
ARCTERIR Y SIGS FARAEA B T —Fh 5128 TA 19
PVAH #2228 Fr M S5 e T i 358, DU A 204
ARG UE T IR AL W FE A SIS PR 58 HopT g v i IR 1k
VR AL DA S 22 A e P 8
1 MRF0 A iE
1.1 ##
1.1.1 SSIEBNY BB IR R T R 19 7 2 K B e
48 L 3-4 A KT 2.0-2.5 kg, HMEVE, ARFTHZLEAT
A BE K A HE B AR AT B 48 vk AR, A [e) e X R TR
(TonoVet,iCare , 2522 ) 71 5 AR & , DU <€ S 56 3h 4 1Y &
IR, FARSEHGF 5 f DU N R e sl S 56 vp oo 2
i, T S50 sh W Y MR A 280G U 1 4 N R sh
SEH SRR .
1.1.2 WK F RFR (1) 7148 TA 19 PVAH 2R R 1)
il . i R 2R Rk 1L il 4 PVAH, PVA $& Id
0588 :1799=2:8( 0588 1.0g, 1799 4.0g) 45 B kb 4 #E 17 1R
4, PVA 547K HAE M 1: 10( PVA SFH 5 g, 4li7Kk50 mL)
RATGE TR LG E e 2nm, RHE
FWIFHEHL, A 6 mL TA SRR S 5 B AR 5=
LA R AL, ARG A =20 °C VKR 2 1% 24 h, f# IR EE N
18 C LA b, % 8 h, B LI BRI RE 7 Uk, B
03 TA B PVAH (AL HR DU I K2 B2 B4R 3L ) |
KB B LA )2 R AN L 0.5 mm, (i FH I 78 TG
B N 5 mm BLAR A R AR U 0 A RS i 2
SIGS FARERAL A RAT K . (2) R HBOGH L 7 i
BT (JIB-4700F ¥ % B4 s, H AL ) b 4745 4 R AE
AT DR TR T PVAH 3 A Il TA/PVAH 228 F, il
AHERE T AT TR R K, SR A e T e 4, P R e
1S kV O MEE R F WA EERmIEE (K 1,2), (3)
PVAH Fl TA/PVAH 28 B R AE W AR 245 PR A . 3 5f MTT
PR AN A 75 1 R 56 35 PVAH A TA/PVAH 28 B H 19
VIR A, DL L-929 40 4R 8 15 35 A1 BLR FH MTT[ 3 -
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; < A Pl Lod B VE g SR
1 BEREEFREMET PVAH B A TA/PVAH ERFHRESEM  A.PVAH W H ;B.TA/PVAH ZER A,

Ol

(4, 5 - dimethylthiazol =2 —yl) — 2, 5 — diphenyltetrazolium
bromide | B #3771 )7 =X, 3R 1L.-929 4 5] 96
LR B TRFRA R (5% CO,, 37 °C)24 h, 43500
AN [l B i A o B R (100% . 75% .50% 25% ) ,
YRSRTE R S0 1555 24 h AT AR 52 W88, SR )5 f
FLAN 50 WL MTT (1 mg/mL) , 5535 2 h J5 & WG RE{H,
(4) PVAH RSP R85 % BC 4 19 PVAH 228 5 H
gl oK sk IE R Y K R R TR EE &, H PBS
(pH 7.2) HEATIR I, WA S, B 7 d BURFE SR TR
1, TG PRE IR . SRS PBS 4k 2L KA |, K6 firf 1
KU 2 A B E (%) = (D1-D2)/D1x100%
(D1 B Z W R A W TE 6 5 D2 . AR ARE 22 B[R] 9 2R 5
), PATIE =4I BOFME,
1.2 ik
121 ZWHHE 48 HEWBENL Y500 4 H (A 12
H) . Trab 41 (/NEYIEA) SIGS 41 PVAH 41 (7F SIGS R
HRES IR N A PVAH 7)) [ TA/PVAH 41 (SIGS R4k
JESHE T A A 4R TA 9 PVAH HH) |
122 FRAE  LRARNATESEF 8 (Zoletil 15 i
4 B BRI, 1 5 i 5075 me/kg, IR 340 52 56
SR, SEECA R S S0 AR 6 R B A S DR IR v a5 R
FERRIE 0.5 % WLLR 1 75 R &) B &5 406 | 3t I Jy 235 B T 7
FRZ R 0.1 mL RERE IS, FAR 75 Trab 41, 7F
T A S Sk B 1 5 P, A LA A 25 o I 7 T
JEIR (3 mmx3 mm) ,JERE N 1/3-1/2 PUIRIERE , 70 B8 =if
WA 0.5 mm &b FEIUIREARERL I AL VTR A 525 30T /N 32
202 1.5 mmx 1 mm, FHAUT B 1 VT BR , 1070 JE ek (8] M
A DU L, JE AT 4E A 25 POl K AE uE i BB U .
SIGS 4. (1) #EHEMH I Ry F AR X, 2545 e A 3801 5 2Kk
S BRI ) A 1) A B %, (1.8 mm A3 S 27 ) 7 DA A
5 1.5 mm A2 45 IR A TR AARZ DL, T AR 2 L
BRI 5 (2) FARSE T 3E A3 B A I ZY 0.5 mm J5 P47 0T i
850

74 3‘; i -
B2 HtRHRFEMET PVAH R SRELE

M ALK 30 155 B LK 50
AT 5 (3) R B P A /D 2650550, AT 0.75 mm LRI
VI 20 DL B 38 e V) M I 0 s 2 Ik, i /N R4 41 2
1.5 mmx1 mm; (4) ZPUERR AT R BT IRYIE A (5) 6
FHAV- i ER 75 W v e 1 5 PR LR, O BT 55, 10/0 Jé B4R
AU O —4F KA % 3E 1 G B33 0, 10-0 Je B4k
B 4% A BREE ) 11, K A U i B I . PVAH 41\ TA/
PVAH 4. T SIGS 415 (5) 55 & I 5 , 76 LA e %
THPF4l PVAH A5 8% TA/PVAH 2288 A, 7 6] Wi 4% 45 45
M, R UE A KB, RESAARRY SHZMER
Hb FERANRIIR R H 3 Wk AR AR B H 1 Ik
PR B G

1.2.3 MBEFR (1) BT UL 1) HR A7 S g 1 B« WL
FLE FT IGO0, F BB 75 K B, 5T P IR B B 5 1
LT SR | AR AAR 325 B B 5 2) WL 10 ok Y6 76 AN [ B[]
JIEZS  JE AT 5%, 2 18 Moorfield 2313k, T 1T AN
e tEpE st e, I IV RN AE T RE: U 5L 30 5 44 BR Moorfield
YERLHL AT W AR T BRI L B FE A3 4 B, T AL (ThREME
UERL) EEE K A R BRI S8 v, 45 BT A sk
PR A ZUE I TS (DRIt ) B KA 8
BB IR A I 360, 45 BT A B b e 3 s i AL 2O A T
At~ ug vt ) ( BEJE 53 el R R AR i A A S
R A SO A SUE B IV I (SRR R A
TR PR S5 08 T2 B K2, LN e ik, (2) iR
FEWEI . 435 F ARG 1.2.3.4 wk SR A 13 2 HR e 3 HR
e, SR 25 R,

124 RIBARAFREURERALREE ()AL A
B TARJE 1.2.3 .4 wk 43R I Ab AT 45 41 52 560 fe
3 7 BIFE e T DAL I X sk Hrons, H A Bk )
JE BTHZ 8 mmx8 mm /NG HR BRBE 4 2 21 4 (a5 45 I
ZEMRR A E TR S R AL ZY) |, A FAS BRER [ 2
HEE 24 b SRIEHIVEA Y R 25 . (2) Masson — ¢
0 I U) RHRR  ZR AR K e b, AR R Y
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8 min, LK e, R Lok, K WAL, 28 Ik VR
T TR 2T BRI A £0 L €5 10 min, ZEAR /K ok, & 20 %L
1%BE IR Y4, 5 min, AR W E G4 5 min, WK
IR, B 60 CHEAFHE T, JooK ZEEBEK 2 R, — K%
WY, AR I [ WL 58 0 ok TR A R i 2T A 1) 38 BT
Mo (3) FRIR- KR B BORLT e A 1Y) 7 il 2K
A RIS R LT A YL 5-10 min, Jo7K £ BEEEPE ; A T
FEMEAK s —HZRE W] PR e B[, et gl SR ) . BH A
Fik AmAOE T 1 B 58 B (sl 20 @, IR Rk 2
o, Wikt iE 1AL I AL i 21 4 3 ARG DL, (4) f
FEL ALY 6, 2 PRS2 A e 808050 Ul W A T et
B RS R S0 (K0S = H B %1% & 45, BA400Digital )
YOI AT R R4 B IR e B 3 5kl d sk UT o T
RAE TSR RTHL,, T ARXHLLBEVLESE 3
5 R AE 200 5 @RS, 8 Halo 5404 73477 5 4t ( National
Institutes of Health , Image—J) 7135 45 7 K 4% BH 4 10 AR 5 LG
(% DAB Positive Tissue) , JI BT A5 1 g 240 A% P4 ) BEAR 2
EIORLTUE # | WO A AE iz U0 R i BE A 20 M, 53 A
B MR VR 3 3 3E R J5 AN [R] I R o =P 3 LINL B0 R
(alpha—smooth muscle actin, o —SMA ) | £F 4 40 g 4 &
“F-2( Fibroblast growth factor, FGF2) )32k,
Geitep o b . 18 SPSS 25.0 Gt ikt 7 4e it
PR T GOR AR B AR 22 (o £s) K ] — ][] A5
ZH (A] O BCR H R R R T 220007, it — 2B P FL R
LSD—¢ 545, P<0.05 225 A3 et L,
248
2.1 PVAH #0 TA/PVAH &% L1 RE R £ HH BT
MeER
211 SRS IR AR PVAH Rl TA/PVAH 22K
RO L-929 A4 A R W TE 1 A i wE
2.1.2 PVAH k5 iR ZRIKIE  (RSMKASAT 3 d PVAH JF
LGP A EL AR WY G fife 58 B o ] 0 1 o v 48
T, ARG > 975 i B ] 2 A8 B 7B i o A 2% 5 4 B i
(FE3) o HHIEA , Bz Horh B 88 2 58 il g K ) 45 114
1o T HEAR AR, 0 AT SR SRR A R DRI
TR S AT BE LR AR

0 10 20 30 40 50 60 70 80 90
t/d

3 PVAH &gk,

F1 FERF 4 wk ThEEERT A HIER

22 HEERER AP ETHEAIM 7 IR (Trab 241 3 IR SIGS
ZH 2 R PVAH 4181 TA/PVAH 4% 1 IR) T RJE 1 wk
N B AT AR S AR R AT 55 3 R (Trab 41 2 R SIGS
H IR ;B RZEBORIRTEARG 1-2 d A RBWHET b7 RAE
SR, FEE R Tyn FHE TR UE ML B, 1 wk P93 AT ISR,
B4 Trab 0 1 HR T ARJS 1 wk H 308 o 0 8 e K i s R

T AR IR — RS A A Trab 41, Trab 4 IR 04
Ax HARPITCHT 5 S EH A HR N AE 5 A K ik 8 HR
(Trab 2 4 HR SIGS #4H 2 HR . PVAH 41 1 TA/PVAH 4 4%
LHR) JHZYE | wk e 2K . A TCHE ™ EIFk
23T AER BT P, RJG 1wk 44 R
Bt kY I B 9% 5 9, Fe M % A W 2 ; RJS 2 wk, Trab
20 SIGS 41 . PVAH 41454 4.3.2 IR yE i i F (M AL ,
1M TA/PVAH 4 ¥ r] Wik @b e iy T A g ad v, R 5
4 wk,PVAH 2051 TA/PHAH #0478 1 BN 2 HR u& 2y ok
AR (R Ry m o, % 1,k 4,

2.4 HAREFRE

2.4.1 Masson LBLER L4 2560, ULLF4E g
JIORET 40 M R4 (o, 4 M A R OB B, PVAH X
TA/PVAHZE R BTG 4 wk YR B A, H & ] 0l g it
WP, SHEHM I, TA/PVAH 4 A J5 8 o 1 X 45 i
AU R B SR AT A3 A T /0 G R e R LA BRI
WPEEB(ELS) .

QU RIRBASBLER  WEARJE A [ A 5 38 i 8
T 76 T2 g Jir 2 4 1) 33 B S 0, I B 06 T T B8 D oy 22
wA L, TR R I R e, AT DL 45 A U8 i v X 4
T O it R TR0 e Jisit A | 5 e 4 4 AR [, TA/PVAH 41
P X T SR TR S A A /b (81 6)
2A3BBANER MWK EIEAL a-SMA FikTH
B ARG 1 wk, 5 SIGS 4141 b, PHAP 4 &5 i 4 4
a-SMAFIAHI I FEAL, 22 R A St % 2 L (P<0.05) ;1M
TA/PVAH L5 A 40 o -SMA 638805 b =20 240
FEAG, 2500 B &S iF 3 X (H¥ P<0.01) , RJF 2 wk,
Trab 41 F1 SIGS #H o - SMA % ik &% &, i PHAP 4 F
TA/PVAHZH o—SMA iK% Trab 1 SIGS £H 4 i 35 F&A%,
Hi TA/PVAH 4 a—SMA Fik% PHAP 41 & % %1%, 2
SHAZGI2EE L (P<0.01) ,RJ5 3.4 wk %4 «-SMA
LI LW WG 72 X(P>0.05), WK 2, R4 wk %
YIS HIIX a—SMA e b F R TE B UL 7,

T L IX B 2 21 FGF2 RIK NG . 5 Trab 4 AH L,
PVAH A ARJG 1.2.3 wk FGF2 BB B I, 25 H S
P15 (¥ P<0.05) ;5 Trab ZHAH I, TA/PVAH 4H AR J5
1.2.3.4 wk FCF2 REHH BT &, ZRASRITHE X

R (%)

205 ARG 1 wk(n=12) ARJG 2 wk(n=9) ARJG 3 wk(n=6) RJG 4 wk(n=3)
Trab 41 12(100) 5(56) 1(17) 0

SIGS 4H 12(100) 6(67) 2(33) 0

PVAH 4 12(100) 7(78) 3(50) 1(33)
TA/PVAH 41 12(100) 9(100) 5(83) 2(67)
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A

4 MAREF1-4 wkBTBEE  A-D:Trab AJGUEEE ARG 1-2 wk SR IRBEEE , RJ5 3 wk I EARF, AR5 4 wk
DB BEAR T % R T KA R LA 4 AR W 5 - SIGS RS BB A RS 1 wk B i Jey B, SRR, RS 2-3 wk
IEIETR R RS 4 wh BEVEIEATE R  1-L: PVAH ARG IEDIE A RIS 1-2 wk JE R BB R , R 5 3 wk BV 9k AL
R MU A RIS 4 wh JEEI - , wT DT 4 I A3 A BIRIE I8 M=P . TA/PVAH AR UE LS ARG 1 wk BBy
B, FEIE A W, AR 2-3 wk SRR , BRI X R B , KR 4 wi ATl DL ST oR A 8 i

(¥ P<0.05) ; 5 SIGS 414 Lk, TA/PVAH 41 R J5 3.4 wk
FGF2 RIX BIE , Z 5 A G E X (3 P<0.05), L
#3,A 8,
3itig
Bl 2 75 G IR T AR A W A ek AR , S 7 IR T
AROTE—ERRE U T8/ NI A Bl TR H A
TAB A B HS A5CR RN AS [) M X 4 R & J 1 22 5%, H i /NE )
BRAAEDIE CIR F AR T A EE A, 1R T8
TEPRIR AL 5 B DR, /N GEU) B R 1) 38 1 2K T 23 1 3K 15% -
30% , R i 28 TR 14 g FH R et — R I PR AE 52 1) 4
R AR RSS2 000 A I IR RS X s 2T A 240 i
A AR5 U M R A A TR A Y s A
852

HOGT 28 BB R Tenon 2 (14 3k JB B A VT 330 B 21 248 Ak 19 % 2
AHIGE R —Fh ek B/ N U BR A B SIGS, 1% F-A
FHZEAIDT 13 i R bk R BB 2 LA SR ge /N g
PIBRA fe R 7 ARSI 58 % SIGS 16397 AR

FOGHR (70 HR) 6 mo J7 RMEE 1 7+ 47 % 1) £ 3 HR T 58
S, 40% ] 2 Fh R LLF BEIR R 25 9 5 IR R
<21 mmHg, FAR BRI K 87% , H POAG B #HFAR
SRR IIFN 56% , BRI 83% , H A H B HWA G
LA R FRA TR KRB, i T3 XF 45 A Tenon 48
AT Z2 053 85, SIGS AR J5 T 45 5 I8 Wi oy Jmy R 1Y) 2 i
P8 3 RN i U8 A, X I 8 A T RE A AR5 AR
By, RiE—2 080 SIGS A J& 4 4L 41k KRR 1A F
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’ A S8 e e g 100 um
B5 Rig4a wk%éﬁﬁﬁﬁmﬁ;ﬂliéﬁ 1R IEZ R (Masson ) A.Trab ?E%FLi_‘Eﬂ[ﬁ?‘/ %ZIK/%S'E AT LB i A A S
(ZL#73k) B SIGS AUyl gn s , Foi) ol VLS S £F 23 A (Z08T 3k ) 5 C. PVAH ZH /K BEIE i A g fidk ( 2 i =k ), L] L mT DL e ot
TERIBR, LA RAEAM MR A, 45 ] UL SR 2T 238 4E (208735 ) ;D TA/PVAH 4 TA/PVAH R A i KRB (BT k) , B
R BT DA A e R M B, JF R TP LR A 1ok DX 5 R 2 SR A , T ULV IR AR ARG A (L0FT R ) o

6 AREF4wk BEBTARX | 2R NBEREREER(RIREBLLLE) A Trab HIETIEX T BRI (SRF5% ) K B E (3 5
WA ERIEA DLTRCH 32 ;B SIGS A uEad e X T B i (i sk ) S TR 5t (87 3k ) A 8 A ; C. PVAH A JEad i X
T e J (27 3k ) M A i R (W BT k) A 884 ; D TA/PVAH A 3 X n] Wb T U I (S ik ) B I A9 fise It (s 5

S F: e

SR AR SR £ T TA/PVAH 2888 v L AE R SIGS RGBT AERS A= ket 1 — 20 s HOR J5 Honk ol v iR
ARPETIUBEME S A2 0], b TOKBER B TR . ALRIRCR .
22 AL B R ORE AR P AT RS B S A IR, By Lk A5 R R ORI A 5 170 #9 A  Je— 4> 52 2% A g B 2R B
Tenon % 5 JUBH LR E R MERT, BAE W 5K A JUBERE B8, A Il - 57 7K B Bt A UK TR DX A 9 S50 fiff Al
Tﬂ”ﬁ)J HmA g1, il ARG R R gl B bl as SRR Afig gE | 7™ A Kk 00 48 i DX 7, SR 3R A i 40 s 5
A, B TA BIZE sy, rISESR B R e ) R ki IXOREF 4R MRS AT 5, i A= L P i 20 M
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2 BARFEMHEE «-SMA RiXER xXxs
24 51 R 1 wk ARJE 2 wk ARJF 3 wk ARG 4 wk
Trab 24 19.115+11.124 23.330+1.601 10.389+3.381 10.125+1.666
SIGS # 20.552+2.354 25.193+0.098 16.149+6.440 11.429+2.519
PVAH 4 13.368+2.323¢ 12.741+2.656"¢ 13.502+9.961 14.276+2.149
TA/PVAH 4 4.109+1.502""" 8.521+3.608""" 8.874+3.997 8.087+6.519
F 10.298 34.691 0.752 1.434
P 0.004 <0.001 0.551 0.303

1 ."P<0.01 vs [AIAFE] 25 Trab 4H;°P<0.05,*P<0.01 vs [RIAA] 25 SIGS 41 ;'P<0.01 vs [F]RH] 5 PVAH 41,

EB7 RiE 4wk§éﬂ:}.’€“hﬂ|:

® """\\f 'l

B8 RIE4wk %éﬁdﬁ“f ﬂl: FGF2 %Féﬁﬂﬁ% P

AL RS AR, B I 5 U 2 IR AT L
Hor b fp A4 K ] F - B ( transforming growth factor, TGF-§)

SMA %Féﬂﬂ:i&‘«l‘%;ﬁ A:Trab 4 ; B SIGS 2 ;C.PVAH;D.TA/PVAH 41,

PIRAL ARG AL

ab QE B SIGS ?E C PVAH 2 ; D TA/PVAH .

FGF2 A L 1 4] TGF-B1 47
S B BLET 20 B S, TR AR 4 20 o —SMA 45 1

TEFRIR AL B R A BRI (O P WA B 545 R S SVE RN T ED-A 401 E | 1 AR
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®3 AREERES FGF2 RixER xXxs
2157 RJG 1 wk RJG 2 wk ARJF 3 wk KRG 4 wk
Trab ZH 9.621x4.915 8.534x1.521 8.998+0.484 7.280+3.831
SIGS #H 12.912+3.265 10.453+2.674 8.046+1.122 8.484+0.545
PVAH #H 13.398+2.446" 12.422+1.731° 13.256+2.330"° 10.661+5.524
TA/PVAH 41 15.558+0.938" 13.029+5.443" 13.180+4.870" 12.855+1.307""
F 1.733 1.186 2.939 1.539
P 0.237 0.375 0.099 0.278

. P<0.05 vs [A]HF ] 5 Trab 45 P<0.05 vs [A]HF (] 5 SIGS 41,

LY I AR B LA AL I E ™ . a—SMA 2L
JICET 24 240 RLREAE 2 58 1Y) 20 FfL B AR R T R AT A A
TE AL A US4 4 M i b o TE L AR Ak 7 &
A IR AR E EE AR AR SO «-SMA il
FGF2 V5 R G 3% 4l Ak M58 F8 b, LA it — 25 #89 TA/PVAH
16 SIGS AR 4% I £F AR R Ak 9 VE FH LA

H i A F 83 1 T AR B IR T B 25 W e 4t
R LR S 259 Al B ER T gy
AN PRI BT M R PR 25, b i B R
PR & 22 24 %5 3 (mitomycin C, MMC) 15— %5 IR 5 I {H
A0 B B ) AR AR 5 1B T R AR AR e A
MRS R ) TA FE A —Fp &l iz B &, vl i i R
G R S VE FH I 7 A e DA BT 24 4 446 FH T4 il ok
LR YA I BRI R R IR ", TA B4R FEALE
il TGF-B1 L4 PN B2 A 4 PR 7 46 4l it R 7 9 e Ak T 3%
ik, B b-FGF 1935, 38 v] LL B 2 400 il ik 21 4 40 i
DNA, R o i, R R 4 41 2545 )

AHIF TS W 52 56 % 4 4 Trab 41, SIGS 41 PVAH 4H |
TA/PVAHAL DU 21 #4748, R G U8 R ;M. K5
2 wk,TA/PVAH HO-FE T VR AL 19 D) RE 4 98 2 3, 17
HeAH BT U8d i, ARJ5 4 wk, Trab 21 A1 SIGS
ZHUE L FE AT 25 AU PVAH 4 Al TA/PHAH 4% FH
1HRAN 2 MR ORFE T IIREMEUE A, i f SIGS AR H
PRUE L LA OC B I B AE

AR SIZ 06 3 21 2 B SR T A A AR AS [ [R] A5 1)
U8 3k T A R ST A 1 B S 0 LA K T BT A e i 41
AEREETE SN . M Masson YL E . RJ5 4 wk, PVAH 44
TA/PVAH /K BERE I AR B A, AT T Trab 410 SIGS 41,
VeI IE O R I R AT YR e . NIRRT
ARG 4 wk, 5 Trab 411 SIGS £1 A kb, PVAH 44 Ail
TA/PVAHZL Y T A9 fie J A0 T A9 i Ji %) 3 3k o /0 e 1
TA/PVAH H KXW B>, 5] TA/PVAH 228 A 7] fig
T S A T TR I TR g T A TR i, DT 300 s e a3
IR L.

0 3o A 2H A G €0 0 BT e IR 1 5 3 5 R 5 AR ] B ]
M oa—SMA FGF2 )R ik &, RJF 1 wk, TA/PVAH 24
a—-SMAZF AR Trab 41, SIGS 41 Fl PHAP #H7  F&AK (4
P<0.01) ; RJ5 2 wk,Trab ZH il SIGS 41 «—SMA F ik &,
M TA/PVAH 4 o - SMA KB AT — 43 W & B AL

(P<0.01), %8 TA/PVAH &8¢ A ] 16 AR i B30 B AR 45
JRELH AU o—SMA (%) 2 35, 2 2140 1) B2 4k 40 B 33 A=, FiL
1E£F AE R TE VR

5 Trab 4 A IV, TA/PVAH AR5 1.2.3 4 wk FGF2
FIRYIWI T (3 P<0.05) ;5 SIGS 414H [, TA/PVAH
HARJE 4 wk FGF2 ik BT+ (P<0.05) , Bil 5 /NG
VIBR AL, SIGS BEA L5 T A A TA/PVAH Z28 R 75 R
Ja R T E A AL 4R FOF2 Bk,

L5 TR AR S50 3 o 7 S AR Y SIGS AR B A 1y
—Fh i ER TA B3R LR EK B e R R, 8 98 U1k
YER DA K 24t IR 25 SRR W SIGS BAL Ge /N YT R A
AEAE— R RE VR AR I 405 IR 2 4 R Ak, R I R RE /D
YRR, ARG R K EE AR A8 TA T
IKEEREHE A, A5 2 3 2 & K B R ] K TA/PVAH
Gk, WEE R, SIGS B A S5 T 158 TA/PVAH %%
R A BT 8 — AR B K SN T |, H K e
RPEARJG 1 mo WRE A4 — 5 1Y 45 (8] SZ AR, Z 5L 2%
FAASFE M 35 7K ) T 8 it , HLEAA 290 % R RE T, 3l ad TA
PUR P AT 2 200 3 A 254 R R 10 o 45 5T et 3
FILF MR AL . 8 A X 00 1 e S 47 4T B, 24 47 U6
FE W AT AR AT AT 0, ZE AR R DL B O R R A,
RAN R BRI TE R A BEPE . BEAERIFSE B R 30 . /N D)
AR DU T A A B 223 7/ R 3L O BR324 il
2y 22 5] B 5 40 ) R X8 I RR AR L g MMC
1) 5 = F BL AR R i ( PTMC ) —F127 -PTMC (7 3 B 7% /K
WIS 2 TR ) 76 14 1 0] 28 B¢ MMC 35 20 d LA E K 0.05,
0.10.0.20 ¢/L Joit & ¥ 5 6 B 19 K BE M (0.1 mL) 4 F
Tenon 2 P REME A RUHE K 8 20 160 ) A8 A7 1) ), 9 4 G R /N
PFARIGHRIRIL . AR TA/PVAH 28 8 R i 45
FEERE T IR 1 2B AL AS IR St AT T 028 AR A
A[BE Y FGF2 i #& A ¢, J5 & nl ot ] TGF-B1 /1Y
JICET 4 240 JE 00 R IR 41 20 o—SMA | T U Jie Ji 27 2
IR WA B P AL 97 T, 26 T L HES M T 4T
HE— 25 SR A T RAIE

AT 5T K 25 B N 35 7 TA/PVAH 28 B¢ H 76 % R
SIGS F AR HUit IR A AE FH E 4T IS RIBEA , I % AL
HEAT TR T . N — e B B E B T X Ry 3k ]
AR SIGS A J5 45 B~ uk i R . 1% ik
VER o, e atEw, A ECIR F ARG T —F o n

855



ERRRIZAE 2024F 68 EF24% Fo6H
B93E.029- 82245172 85205906

http://ies.ijo.cn
BB {578:10.2000@ 163.com

NS M A — R W RN E ., (H il TS5 sh Y
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