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* Role and significance of TGF-p mediated Smad signa-

. ling pathways in proliferative diabetic retinopathy
* HAN Zhi-Hua, YANG Shu-Huan,GUO Wei-Min, LIU Xi-Yan

’ [Key words] transforming growth factor -B;Smad; proliferative diabetic retinopa-
: thy

. [Abstract] Objective To observe the role and significance of transforming
. growth factor-g (TGF-B) mediated Smad signaling pathways in the proliferative diabet-
« ic retinopathy (PDR) , and illustrate its possible pathogenesis. Methods Diabetic pa-
+ tients were divided into two groups on the basis of the retinal involvement degree ; Non-
’ diabetic retinopathy ( NDR) , diabetic retinopathy ( DR). According to retina changes,
’ DR were divided into two subtypet: Non-proliferative diabetic retinopathy( NPDR) , pro-
llferatlve diabetic retinopathy ( PDR). The blood samples from normal people and dia-
* betic patients were detected to analyze secretion level of TGF-B, and TGF-B, by ELISA
¢ and the protein expression level of TGF-8, ,TGF-B, ,Smad3,p-Smad3 by Western blot in
serum. Resullts Compared with normal group, the secretion and relative protein ex-
pression of TGF-B, ,TGF-B, were significantly higher in diabetic patients (all P <0.05),
the relative protein expression of p-Smad3 was also clearly higher in diabetic patients
(all P<0.05) ;Compared with NDR, the results were similar (all P <0. 05) ; Subgroup a-
nalysis showed that the above indexes were significantly higher in PDR than NPDR pa-
tients (all P<0.05). Conclusion TGF-B mediated Smad signaling pathways involves
in the occurrence of DR, which may be important pathological mechanism in PDR.

(FES%E] R774.1
[K$R] A KEF-B s Smad; 3§ 4 A4 RORAL R R X
[HE] HM AR 5ENEHLALAKET B(transforming growth factor-beta, TGF-)
A5 Smad 12 5 18 5 f5 3% A& A A5 SR 9R AL 2% & (proliferative diabetic retinopathy, PDR)
T e A R Ao 3L, i d BT AR 6 R ALE] . iR KB IEF A SN R & 6 ik
ARA WA IR B B IR EAN M L RAZE 54 2 4 oA g AL M % & (non-diabetic reti-
nopathy , NDR) £8 & Sk 5% AL M f2 9% % ( diabetic retinopathy, DR) 20, #& ¥ BR & 2 & X 4 4 3F
3% & A s SRR AL 9% E (non-proliferative diabetic retinopathy , NPDR) 28 = 3% A& A1 ¥ % 9%
¢ LM LA (proliferative diabetic retinopathy, PDR) 28, 4% ELISA #-| iE 5 A A48 fk 9%
: ,\,%;ﬁzjﬁ W 4 TGF-B, 4= TGF-B,, Western blot # ] &2 ¥ TGF-B, .TGF-B, . Smad3 = p-
5mad3 é’]ﬁéwf’uvz AR A, BRI, 4B RR B F & TCF-B, f=
\ TGF-B, %% 4= TCF-B, TGF-B, .p-Smad3 #1% & &k ¥ AR I & (344 P <0. 05) 5
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NDR 4ﬂtt$x DR %40 & ik 35473 5. 5 40 n(i’jﬁ P<0.05);PDR 20 bk 45473 2 %% F NPDR 22 (3 5 P <0.05) . £

TGF-B A~54) Smad 12 5

15 DR 975 0 ) iR 7% ( diabetic retinopathy , DR) J2&
Wl P B RSN I R AEZ — A PR,
TEFCE 1Y) 2 OB B S8 P R ARAE S a 19 DR &A=
RN 24% ~40% R FEEE 10 a F 0] 5k 53% ~
849 1| H:rb s A UM R L 5 A5 ( proliferative
diabetic retinopathy , PDR) (5 5% ~8% """ {HH % %%
HLa 1 A BIA , H AT PDR (%) 40 Atk B o T %

WHHL T DR KA, THAAF PDR L 409 EZAHAH

SIS ] R

AL A K AT B (transforming growth factor-beta,
TGF-B) HRNR Iz, IR Al J5 B s Fh a2 b A i
OB L AR tRAAS R A R /DN 2 O 240 B BRECIR A4 | Bz 4
JH AR O €2, 2R b e A B Y8 e 5 RN 43 W . TGEF-B
A R R A5 22 ol DR R A . WS SR DR AR
MG T TCF-B & i W & Tl R HE, I Bl 72
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AR AE K S MR T 15 ) e T b s ' . PDR & —Ffrpl
A S 2k L35 4% 9T A LA S 2 K 5 4k e R 2T Ak 4 41
ST, 2 R A TE A D00 JEE T £ S5 18 R T 4 A 1
Wi. TGF-B 7EANNI LK AL RIER B, )2
FETE T M (0 40 Fn2H 2 e, A 2 A8 0k 2T 21k
R EEMMIH T, A ER TCF-B A S1(5
SR B AE LT A A P P Ok P AR, s R
PR FIRTE T B a8 476 PDR (4 % 2k o
TGF-B M FWfE Tl E G S 5 R A M —4
WRFEIESE, BRI BF 98 5 X TGF-B A1 5 114 25 L 14
Smad {5 53@ BE7E PDR B (R FH A THFSE o

1 BRSE

1.1 —HEME545E #2014 45 3 [ 2 2015
A6 HE7Eperi 4 th BEBE 122 b R i 90
B (125 IR, 35545 1998 4F WHO BE IR 12 WibriE) |,
Fr A BT IR IS ZEO6 I A 1 5246 A, Horh Jobl R
A % JE75 2% ( non-diabetic retinopathy, NDR) 2H 35 {4
(48 HR), 55 18 il (25 WR) , Z¢ 17 ] (23 R ) , 4F i
38 ~76(61.2 +£9.3) % MHIRFEHEFE 1 ~23 a, HrAvkh
FRIFGAR X 5 75 ( diabetic retinopathy , DR ) MR 48 HR JiS i
A543 R AR HE A RO PR S L I 9 A2 ( non-proliferative
diabetic retinopathy , NPDR ) 21 35 4] (49 i), 53 16 i
(23 R) , 2 19 151(26 HR) ; 4% 41 ~77(62.2 £11.3)
% BEIRETE 4 ~ 18 a, 38 AR BB DR A0 0 A5 22
(proliferative diabetic retinopathy, PDR) #H 20 4| (28
R),55 10 5] (15 BR) , 2 10 ] (13 HR) ; 4= 4% 45 ~ 81
(63.2£10.6) % WKL 12 ~22 a, PEHAIAA
SR 52 51 (73 HIR) X BRAH, 55 28 41 (39 BR ) , %
24 5 (34 HR) ,4E#% 50 ~72(60.4 £9.3) %, A IEH
NI TORE R 50 52, 25 W AW A SO i o 1E 8 5
A BE O BRI IO il VB R, TCAM
LT 4 LHAEVE IR B 08 T P A 22 S
Gt L (B P>0.05)

1.2 A%

1.2.1 #HRERE 4 HZXHEYTEEAR 8 h 5
T R R AE R BRI 10 mL, & T3 EDTA HUEH 1) EH
2545 P9 3000 r - min T B 5 min, BT, 038 )E
KT BT - 80 CRRIAE A,

1.2.2 FEiXF TGF-B,. Smad3 . p-Smad3 , B-tu-
bulin ] R 9 507 P4 ( Abcam, CA, USA ) , TGF-B,
BT B PTAR (Millipore , Bedford, MA, USA) , iR
ARG L ST R PR s R, P ED .
1.2.3 ELISA #i 4 221 ;& & TGF-B, #1 TGF-B,
SibE R ELISA 277 & (3£ [H eBioscince A 7))
*1 4AMmE+H TGF-B, 1 TGF-8, Hib=Lb &

K ALY o TGF-B, #1 TGF-B, 43 bk, i IR 15
P ST MLVS AR A, BUB TR B AR 4%, =5 L
P A 308 P BT, L% A 7 L A AR FAS [R) ¥ B A
#Eih (BRfL 100 L) , A& 4B O L, 36 C i
B 90 min, YR 5 K. = FSLINAEY & Lo i F B
W, AU A R ALPUA TAE K (F:4L 100 pL) ,
FHr B AR E A R i fL,36 CHFE 60 min, YEHR 5
Wo 25 FLINEGES & Vi B, HoafL a4 &
TAEW (BL 100 L), FH 3R AEE o ni£L, 36 C
HEEIFE 30 min, PEMR 5 K. A B EEY (TMB)
FfL 100 wL,EEEHFE 15 min, A ZE 1L B£L 100
pl, Y AT 5 B 20 & 0D {A,

1.2.4 Western blot #& il 4 £ I ;& & TGF-B,.
TGF-B, #1 Smad3/p-Smad3 EHFIX LK SE
PR P BOR & (A H R e B ARG R A A
FERULE A B o SR S B AR CRI 3
WeRE IR 25 pe EEMA WO B R, 5SEA L
FEZ M IRIR A G 100 °C R 10 min f AR, A
PC B ) SR N A Tt e BE I rh A T H K . FRUKES RS
WAL IR B 78 AR LT 4 K | (R
5% BiNR WK 37 °C EFFA 2 h, PEIEE S 20 50 i A —
P : TGF-B, (1 : 100) \TGF-B,(1 : 1000) ,Smad3 (1 :
1000) | p-Smad3 (1 : 1000 ) , 3-Tubulin (1 : 1000),
4 °C DGV, 2 B ABAR o & AL D AR 12 1)
12400 B — 90, EIR T E 2 h,1 x TBST PEAK
8 min x5 K, #17 ECL fb22 kI, 24 LA B-tu-
bulin /2 N2, 26 EMA AR BEIE BUR 50 Bt R Ge A4
HE R G B (OD)E, IHWE R S NS
HAE N B B AR IERE .

1.3 Zit=aE A EdiE YR SPSS 19.0 4iit
AT M, BRI L & + 5 F0R, Z 4 [R] HL AR FH AR
RO 250, BIPR ELBCR F LSD 2, TP RL R AT
BRI SR T #36, P <0.05 N2 A 4
TR,

2 #R

2.1 4 AmFH TGF-B, #1 TGF-B, s7ibE 4 4
TGF-B, I TGF-B, /i ik b 2= R A G2 &
M(P<0.01), 5% M4 t#, NDR 41 \NPDR 41,
PDR 2 TGF-B, 1 TGF-B, 73 24 1. 35 14 i (45
P<0.01),%5 NDR 4 t#:,NPDR 4 \PDR 4 TGF-
B, Il TGF-B, 435t 34 W 1 i (¥ P <0.01),
Hr PDR £ TGF-B, Fll TGF-B, /3 B ¥ & T
NPDR 41 (¥1H P<0.01; 032 1)

(xxs,p/pg- L7

FBAR popiiE:! NDR #H NPDR £ PDR 41 F P
TGF-B, 54.7£9.7 59.2+7.8* 64.7 £11.2°* 70.2 £12.2 %#4 6.781 0.002
TGF-B, 60.3+11.8 64.2+9.8"* 69.2 +12.1** 76.3 £13.1“*2 7.227 0.001

T GAHRALEEL, * P <0.01; 5 NDR 41 %8, 7P <0.01; 5 NPDR 41 H#, “ P <0.01
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2.2 4 4 TGF-g, #1 TGF-B, EAREE 4 4
TGF-B, il TGF-B, & H KL FBIK LK % 7 A 5
TR (P <0.01) , 55X B4, NDR 41 \NP-
DR 41 .PDR 41 TGF-B, fl TGF-B, & [ ik ) ik
=M (¥R P <0.01),5 NDR 4] [t %, NPDR
2 \PDR 4] TGF-B, fl TGF-B, & [ Fik w1 B &Y
(¥ HP<0.01),Hd PDR 41 TGF-B, Fl TGF-
B, HEHF AR T FEE T NPDR 4 (#°h P <0.01;

WFE2, K1),

2.3 4Hp-Smad3 EHRIZE 4 4 p-Smad3 HH
TR REAREEERARITFEX(P<0.01), 5
X BAZH L4, NDR 4 NPDR 41 .PDR 4 p-Smad3 %[
FIRmEP R EIEIN (A P <0.01) , 5 NDR 4 Lz,
NPDR 4 .PDR 4 p-Smad3 % [ # 5 =1 8 F
(¥4 P <0.01) , Hh  PDR 4] p-Smad3 5 [ ik &
¥ 25T NPDR 41 (32 P <0.01; 003 2,18 2) .

x2 4AMmFP TGF-B, 1 TGF-B, EEHRILILE (x%s)
EIz8A pagiEl NDR 1 NPDR 1 PDR 4 F P

TGF-B, (29.7 £0.4) x1072 (36.1+1.7) x1072* (47.2£2.6) x1072**  (99.8 £1.4) x10°2*#~ 19.230  <0.001
TGF-, (28.6 £0.3) x10 2 (35.6 £1.2) x1072* (44.8 £3.5) x1072**  (98.2£1.9) x1072**~  22.219  <0.001
p-Smad3 (12.1£0.3) x10~* (17.2+3.7) x10~** (29.4+0.3) x103**  (32.2+0.4) x103** 8.172  <0.001

T A BT HEE, * P <0.01; 5 NDR 4142, *P <0.01; 55 NPDR 41 L4, “ P <0.01

B 1 444+ TGF-p, Fil TGF-B, H A FEiK, A: X IR ;B
NDR 4 ;C:NPDR 4 ;D:PDR 4

B2 44 Smad3 Al p-Smad3 H[I3RIE. A 4L B:
NDR £{;C:NPDR £1;D:PDR 41

3 e

2010 4F, F = B R s 8 A T ik 9240 7, JL LA
PDR X4 3 56 A ™, il A7 W 5 iR B W P s
FERIAER E 5 5 a #1110 a 1) PDR R % 0]
ik 14.9% F128.5% . PDR &40 PR o i 2 5 1Y)
RIS I R AE , I AR ML AR 5T A, o L2 bt 5
N5 A I R AR SRR SO | A B B S AT 4
A K. AR, TGF-B 5 PDR [ C & H #3528 ¢
¥, 7€ PDR 1 dld v R E 2 mIE R .

TGF-B J&— ML &% A2 1L 1) 2 T e 240 i PN+
SN 9 e A | O A R NN T N A e = 2
TSR, AT RE e i 48 H AU 4 b i LY
AALPR o A PR B (A P I 1 o I A 5 £

DX R ZHL 285 PN B2 440 B RN I 20 Y 40 3 TGF-B S5 18
AR HE YL A AR R AH B A, A RS
TGF-g J2—FEA Z URe 0y 4 K [+, 76 e i g
JE 5 T B - A AR AR R R T

AWFFE &I, DR HF L34 H TGF-g, fil TGF-B,
I ANFE IR SR U Smad B9 AR L. 45 & P DR
BE TGF-B, Fl TGF-B, 14 W E F /K7 B i =
X HRAL, 5 2 PDR 4, 457 i MBIR 2SR i &
BRIV GRUARY) TGE-B, F1 TGF-B, 34T, 25 1& A4 R
SEE R N 0IG B B 1 4 2R A T B AROIR S,
T S8 03 I /0N Bl R I 4 9 £k, S22 TGF-B 1Y
KRB, 4% 4 PDR I iy T 1 i h 84 i g9 TGF-B
TR TR S, 2% 400 0 Jolg 2T 4 248 i R 4 422 st ok 4 e
GRS RN PRI I T, 2 i2F PDR By k4. [A
A ER A0 X BT A I 2 i 24 38 T e o L Y P
F14) XL /DN R 0 40 A A 5 3 R AR ) OB o 5 35K
TGF-B By K & B HOE S PEE 2 i & 5 20O
PDR I B A4 J&' . MANDRIOTA 25" 3 it 5246
WA B TGF-B W] LLE 5 20 A i 4 7 A1 o34k, I ELBE
R E VR B ., [RIRE ZORENA 21 % B bk
PR JLEE NPDR 5 (W17 TCF-B /KB I = F X
MR, SARM RS R AL, RIBFRAMSE TGF-B R
IERE 5 70T Smad3 [ 8 FH /K, 45 - & 8L, DR 4
i) p-Smad3 7K -5 F X R4, NPDR £1 PDR 1 41 BH
L, I S DR AR AR B 1 AR A OC,
PDR % TGF-B il p-Smad3 7K 7B & i F NPDR
Y1, FEfE(18 mmol - L) 1% 37 1 4 W fiE 5 2% | )7
21 it 5% 77 5 v F Smad3 AT TGF-B A4 i 751 Tl A 2
YAt , p-Smad3 (1335 B kD, B SRR IR L T
TGF-B A+FK Smad {5 5K Z 5 T RS . x
SRATM R G R —E.

M2 ARG & B DR B TGF-B il p-Smad3
(kI B HE B2/ PDR B E Il E. M h
TGF-B M- FHALMPE MK S5 T DR (kLM
K ' FE PDR [JE il b & 2R A, vE i Bl T
PDR 1940 T- ML, (H 2 75 41 48 8 1) HoAt 5 5 st
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5 0677-8097 s [Abstract] Objective To investigate the clinical values of optical coherence
: L _« tomography (OCT) in the early diagnosis of peripheral retinal holes. Methods Twen-
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