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Determination of insulin-like growth factor binding protein 6 as

a serum biomarker of PVR
Yu Jing, Wang Fang. Department of Ophthalmology , Affiliated Tenth People’ s Hospital of Tongji University,
Shanghai 200072 ,China

Abstract Objective This study was to determine whether insulin-like growth factor binding protein 6 ( IGFBP-6) is a serum
biomarker of the proliferative vitreoretinopathy (PVR). Methods The vitreous samples (n =8) were collected from the eyes with
grade A,B,C,D of PVR respectively during intraoperation, and serum samples (n =20) were obtained preoperatively and 6 month
postoperatively. The vitreous samples of donor eyes(n =8) and serum samples of normal population age- and gender-matched(n =20)
were as normal controls. Western blotting analysis and enzyme linked immunosorbent assay ( ELISA) were used for the detection of
IGFBP-6 in vitreous and serum. The serum samples of encircling failure group (n =8) and silicone group (n =8) were analyzed by
ELISA. Trial procedure followed the Statement of Helsinki. Written informed consent was obtained at initial of any clinical trial.
Results Western blotting analysis displayed that IGFBP-6 was detected in the vitreous and serum samples in 22 PVR patients out of 24
patients rather than the donor vitreous and normal serum samples. The band intensity of IGFBP-6 was higher in the samples from grade
C and D of PVR than that of grade B. The concentration of IGFBP-6 in vitreous was significantly different among different grades of PVR
groups (F =3.34,P =0.04). The ELISA outcomes documented that IGFBP-6 concentrations in vitreous and serum samples were
significantly higher in severe PVR patients than those in moderate PVR. At 6 months after postoperation ,IGFBP-6 level in serum of PVR
was significantly lower than that of preoperation [ (65.4 +31.8)pg/mL vs (185.3 +34.9)pg/mL(¢ =11.10,P =0.015) ] and encircling
failure group(¢ =3.16,P =0.009) ,but was similar to that of silicone group and normal group(t =0.08,P =0.989; ¢t =1.59,P =
0.131). Conclusion IGFBP-6 is a special protein in vitreous and serum of the PVR patients. The concentration of IGFBP-6 is
correlated with the severity and prognosis of PVR. Therefore ,IGFBP-6 can be the candicated serum biomarker of PVR.
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BWE HH RBIEEBEIFLEKEFESEBE-6(IGFBP-6) &7 A1 LAYE N 58 A v gk 35 0 W B % 25 (PVR) /Y I 7%
SFIREW. HE WEPVRABC.DRAHFEHEE(~=8) RARARF 6 MHMFEHEA(n=20),PVR CHL L HE
PVR, E# RSB AR (n =8) MR & I 375 (n = 20) £ 9 IE 8% %8R, b B 3 44 F0 A0 7 49 o 18 68 A 4 Bl 47
IGFBP-6 Ky 58 EN 52 43 A7 A B K S0 32 W BHA B (ELISA) , FRALRBRAHE (n =8) FIEEIHIR (n =8) B H W M 35 FE A AT
ELISA 4347, EEARHREFHNMEEATEFEHRREREES 25X LEEENERES. £% 224 PVR A
(A 24 B)) T 38 4 0 il 75 o AT AR I B IGFBP-6, T AL A AR B 5 44 f0 IE % A RO M B F R M E . PVR C 4¢.D 9 IGFBP-6
W W EHT PYR B4R, ELISA 45 R B /R & PVR B g Bk ¥+ IGFBP-6 Gi R EWH 8 % THRE PVR(F =
3.34,P=0.04), PVR B & AR J5 6 I A il i& & IGFBP-6 Hy (185.3 +34.9) pg/mL B & F ¥ % (65.4 + 31.8) pg/mL
(¢=11.10,P=0.015) , 5B BAERFRMBMNES X BHAMDE PORBREEE(1=0.08,P=0.989;:=1.59,P =
0.131) HEASME FHRARERAHE(:1=3.16,P=0.009), it IGFBP-6 2 PVR BEHBAEMMBNHRES R,
5 PVR W ERBEMBGIFM M, 7I{ER PYR MBS FinEY.
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oA M B R ™ R A ( proliferative
vitreoretinopathy , PVR ) & 5 B % % & A B8 F K 2 W &
FEMFEHZ =", ROREH AR SRS
g B & % ( two-dimensional-liquid
coupled by tandem mass spectrometry,2D-LC-MS/MS) 72
XM E PVR BB SR A A #7007, KB
RKEBEERKFEFE S E H-6 (insulin-like growth
factor binding protein, IGFBP-6) & 54 fH X W EH
FZz—" . ATH—LRIFELETTLMEN PVR
MR L 5 FAREW , 43 5 R A G 5 B30 4 7 R K
5 W Mt iR 38 ( enzyme linked immunosorbent assay,
ELISA) #£47 s M Fl & B R il

1 #¥5F&

1.1 #EASER

PVR &35 3% 3 4K 1 1M v+ w9 B3 2006 48 9
—2007 £ 1 A LEBERERFHMES - ARERIRR
W v B T R SR AL R A0 T R B S AR AR AR TR
RLUTF &A% 3 TR S5 52 1 2 45 R IR A8 F R
S8 5 T HR 0 HL A 5 5 T M PR S B R M s R [
AT HAER TR, EEXRAS F, FER L
By T 3 ANAE AR SO P R, HEBR R PR AR et R
I s 3T 3 AR TCER S5 50 O HR A AE ME R SRR S
HRAMRE. AEKTRORITFEHREEE
5.2 5RREHEENERES.

e PVR B E P BE A £ A PVR B.C.D 44 8
B (8 BR ) , 7EEAT A #E 7 3H B =40 O 19 B 3 AR B0 31 5
ARPRIFEEEBRN KR, 5 mL 5 8% 76 B K
WAL LA A 0.3 ~ 1.0 mL BB {K K ,4 C .
12 000 r/min B0 10 min, ¥+ E .05 B B8 ISR % R
H, -80 TR, IEWPBEHARE THER (L
T AAEBAET L, ABEBE T RR A EREN
JE)8 Bl IEH A MK B [R5 R4 & 20 41, C
WERR RGBS IR B G . [F] Bf I 8E PVR A 4%
WBIRFE A T ELISA & & 43 #7. 45% BD 3 43 B Al
ELISA #y 0 & A Y FE R AFIE W& 1,2,
1.2 FERAN AL
1.2.1 B KH F % E L 40 # IGFBP-6 Hi ik
(Abnova 2% H] ) ; LI-COR IRDyeTM800-#51C By — 31 . 3P #1
A IgG(Rockland 2 &] ) ; PVDF & ( Pierce 2\ #] ) ; IGFBP-6
ELISA i#7|& NO:QRCT-332331233102213EIA\UTL( ADL
Zva]) s ELISA — 470 40 B 16 (Jackson 24 ] ) ;96 fL
#9018 ( Costar 4~ &) ) ; DTT( Bio Basic 2y &) ) ; H At i
FIRE ot 8 R A E .

chromatography
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Table 1 The patient demographics of the vitreous and
serum samples by Western blotting analysis

Group N Age(Y) * Gender( M/F) #
PVR B 8 57.0+ 6.5 2/6
PVR C 8 60.0+ 6.3 4/4
PVR D 8 59.1+10.0 8/0
Donor eyes 8 58.2+ 8.3 6/2
Normal 20 56.2+ 4.3 12/8

Fo.=0.76,P=0.525; Y2, =10.59,P =0.032( * :ANOVA,#: x* test)

%2 ELISA iy &R 4 — A 31 6
Table 2 The patient demographics of the serum samples by ELISA

Group N Age(Y) * Gender( M/F)#
PVR A 12 56.2 +8.9 1/5
PVR B 12 55.3+6.9 4/8
PVR C 12 58.4x7.3 5/17
PVR D 12 59.1%9.2 9/3
Encircling failure 8 56.9 £6.3 3/5
Silicone eyes 8 59.8 +8.3 5/3
Normal eyes 8 57.3£5.7 4/4

Fope =0.850,P =0.623; x2 4., =5.949,P =0.429( + :ANOVA #: ) test)

1.2.2 ZHRANE BEBKERHF(T em) B
X J M4 ( Bio-Rad /3 &) ) ; Odyssey #T 4h 8 18 R 4
(Odyssey 22 8] ) ; BEFR 1L (GENE FFRAF]) o

1.3 SZmyk

1.3.1 Sy BNl 43 Ak IGFBP-6 7ERE A i) R &
WEE ECiHl 129% SDS-PAGE, #% B8 SE 30 15 1 A U K IR
BrRE S in A _EREFLIN , #8547 SDS-PAGE % 80 V/30 min,
160 V/1.5 h, ¥ FAE AR BB PVDF i L{ER
30 mA/30 min, PVDF [+ 4 2 h j5 0 IGFBP-6 ik
(1:200) R AR BREMAZH, ZRBEF
30 min, B, HEEG R Li-Cor Odyssey £ 5P B0OE K,
BRGEHM

1.3.2 ELISA ¥ IGFBP-6 fE ¥ A< v ) i & vk JiF
MRHE ELISA {7 &1 88, il & pn #Ef 42, I A PBS 7
BHEAGREA 100 pL, it A 50 uL BEH5IEHK,37 C
JEH 60 min; YR, MMAJEY A W.B W& 15 pL,
37 C 38K 15 min, A 50 pL 2 1-# ,450 nm EEAR1X
FEE OD fH

1.4 Sit%rs:

KA SPSS 11. 5 Geit #1714 . WK
TRRBIE IR x £ 5 FR, RF 44 K PVR B B5 Ik
Fif 7%+ IGFBP-6 R B FE R L L K PVR & F
ARJE ML i IGFBP-6 51FE % AM LR AR E R
225007, I B Y B LEAE SR A LSD-: £ 3%, PVR B
RETEARSE 6 A A M iE+ IGFBP-6 #Y L4 5k A Fo Xf
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EARIEEE T A AR 2R, 1A B4k 6) B AT M I8 AR
PRIR ) 53 F H5 B P (biomarker ) W] DLE Jy 5% B 41 &
HEHEAR BENRREH G MERR JERE.
HEERERBRBNERY  HLERE T EMEE, B
FE 20 142 80 4FAX, B RG A A T P m B B2 ke A
BUEIEM S BT ARG A5, 7 5 R
PERRE v, B 15 X 2 1 T 4 A o 4 i PR D A TR
WRE R REE, HIL, g5 F iR Y B R
X O =
HERAFB AR H I, F 5K 5 F i &80
WKV B ERE, 2D-LC-MS/MS iy F H # R X FE A
BERAH, KIS, 5 RAE, 7 H T RIR RS
HOBFS , B R T 2 FhB B9 2 TAR S i 0 o
A8 58 i FH G BE B3 43 47 A1 ELISA 87 5% 9 3iF 52
IGFBP-6 [fi ¥k ¥ L1t & 76 PVR RS B (R MW ol 2
BE PVR B 2 IE MG, i B o 8 b 49 B
B E 0 B 8 T 3, UE S5 B 3 K P ) IGFBP-6 J2 LA
B 4 W iy 203 0 il — A0 P R R B A MLV
IGFBP-6 7E "3 31 4 1 & IGFBP-1 ~ 6 3L 6 %
B R, RIER ZE R4 K EH F (insulin-like growth
factor, IGF) RIEM WA Z —, 5 5 &= 1 = & 1k
IGFBP-6 ZE A S W A B ) 240 ™, LA B8 4
BR324 W B9 S AE R B IGF B9 ke I o 1 R
E/EH., 1T IGFBP-6 5 IGF- I By45 & 6 /1 £ IGF-1
i) 200 F5 LA L, ik, IGFBP-6 o] DL 5 IGF-1I & B 47 7
PgEA I aEM B Hoh A . IGF-T Bk RE—F E 4
WA Bt A T, [ 4h B IGFBP-6 5 X 4 4
&, AP A ThEE, Il IGF By 22 M IF RN, REWF
SYIESE IGFBP-6 | LA 4 i IGF- 1 4% 81 f 98 4t B 10 4%
SUPLAYE SR K . 4R IGFBP-6 7k A LM i
A1 40 fi 338 A= SRR AR N 6T LA B IGFBP-6 £ 371 44 BT 3
#U . BF9Y B % IGFBP-6 3 0 fry 5 R AT 8 45 1% 1
B R ER R R AL MR A
& X IGFBP-6 35 PVR W EH MM AR WIRE,
IGFs %t RPE #H M 5 W /9 BFF 58 9iF 55, {4 4b IGF- 1 A
IGF-TL @7 LA /= 3h RPE 4B ey 251 1 0 3% 85 14 35
B fELE IGF- 1 IGF-T #1 IGFBPs, AT L § 5 PVR %k
4. IGFBPs M4 MM AU EA A EOARREN,
IGFBP-1 F T 4 3l 8 40 B 3% A 9 300 , i IGFBP-3 4.5,
6 WA MHI AR MEA ., BT IGFBP-6 J& 7 40 fu 72 /7
T H—BKNERE AECENBERTHY
— A B FEHERET,
A FRAAL K B il 5 IGFBP-6 K F 5 PVR j*
BRESIEHX, H PVR &% fi ¥ h IGFBP-6 MR
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