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Abstract

Objective: To investigate the relationship between pigment epithelium derived factor (PEDF) and
oscillatory potentials (OPs) in various diabetic retinopathy and to provide an objective basis for
the early diagnosis of diabetic retinopathy (diabetic retinopathy, DR) and the prediction of the
progression of the disease. Methods: Aqueous humor samples were collected from 40 eyes of 40
type 2 diabetes patients, including 19 eyes without diabetic retinopathy and 21 eyes with diabetic
(11 eyes with NPDR and 10 eyes with PDR), twenty aqueous samples from 20 cataract patients
without other ocular or systemic diseases served as controls. The PEDF levels in aqueous humor
were measured by enzyme-linked immunosorbent assay (ELISA). The total amplitude of OPs in the
whole retina was detected by the Roland visual electrophysiological test instrument of the German
CONSULT ROLAND company. Results: The PEDF and OPs level in eyes without diabetic retinopathy
[(9.13 + 4.43) ng/ml, 164.56 * 37.41) pV, P < 0.01] was significantly lower than that in controls
[(13.87 £ 0.36) ng/ml, (237.96 + 35.96) nV]; the PEDF level in eyes with NPDR [(7.00 + 2.04) ng/ml,
(79.80 * 19.89) nv, P < 0.01] and PDR [(6.39 + 1.66) ng/ml, (28.55 * 17.47) nV, P < 0.01] was sig-
nificantly lower than that in controls [(13.87 + 0.36) ng/ml, (237.96 + 35.96) uV]; the concentra-
tion of PEDF in the patients with type 2 diabetes mellitus was significantly lower than that in the
NPDR and PDR group (P = 0.04, P = 0.02), while there was no significant difference between NPDR
group and PDR group (P = 0.34). There were significant differences in different OPs group (P <
0.01). The PEDF concentration in the aqueous humor of the diabetic retinopathy was a typical
positive correlation with the total amplitude of OPs (r = 0.905, P < 0.01). Conclusion: The concen-
tration of PEDF in aqueous humor and the total amplitude of OPs were positively correlated with
the diabetic retinopathy, which could provide an objective basis for the early diagnosis of diabetic
retinopathy and the prediction of the progression of the disease.
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B #: 3t Bk AR _EEATA R F(pigment epithelium derived factor, PEDF)-547 P ji5 H B 4 % L A1
(oscillatory potentials, OPs)7E % 35 FRyw MR P 0% 28 HH I AH SR FL 40, b IR s 10 Y s 2
(diabetic retinopathy, DR)KE- 82 Wr Kw et R Tl R4 Z Rk #5 . Fk: KR E 28U R
R EE 40K 4008 . FA2RURE IR B A 19619 R R, JEIEHE I R ML M B 22 (non-proliferative
diabetic retinopathy, NPDR)A & 11411 R AR, 3858 3 5% bR 5 AL X JEL%5 22 (proliferative diabetic
retinopathy, PDR)AH EE 106110 R iR, HAEEHEQNEREZE 205120 RIR/EAN RA. FHERB %K
BRI 27K PEDF 7K, FI4EE ROLAND CONSULT/A B 4 F= 5 22 Y05 i A TEAS 25 (SR 4 4
JE L B S OPsH S IRIBAE . 4550 Bgi2 RUBE fR% B4 4. NPDRA K PDRA I B /K H PEDF IR E 2N
(9.13 £ 4.43) ng/ml. (7.00 % 2.04) ng/ml. (6.39 * 1.66) ng/ml5x}/E 4 (13.87 * 0.36) ng/mlfH L,
B7K FPEDFIRE B B K (P < 0.01), FaA2AVEE R 25 4 SNPDRA KX PDRAME, 57K+ PEDF
WETF B B &% (P = 0.04, P = 0.02), T{NPDRZLS5PDRAMETLHEZER(P = 0.34); B2 RIpE Ri%
fBE4H . NPDRZ X PDRAL HJOPsHI B IRIE(E 759 (164.56 + 37.41) pV. (79.80 + 19.89) pV. (28.55 +
17.47) pV5XFHR4(237.96 + 35.96) nVAHH., OPsHEIRIEEL IH EFRIK(P < 0.01), T EARBERE
BAEHEZER(P < 0.01); & RA8E R LM B 22 557K PEDFIR B 2240 5 OPs i S 4R IR (E 2 JL AL i
IEAEZR(r = 0.905,P < 0.01). £it: B7/KF PEDFHIRE S OPs. S IR AL S B8 IR % MEAL W BUR 22 1 2 1F
FASR, T RHE BRIV PR P L 22 ) S S8 Wt B AR o o T 42 it 25 R F) R U4 978

XK g7
PR IRAL M RS2, PEDF, OPs

1. 5l8

B BRJ55 A0 X 52975 A2 (Diabetic retinopathy, DR)J& H Hi /R B WA [ HERIEZ —, SN
PER) FESCE MR 2 —[1], BT IoE BRI T, 35 B0 PR MR I % A8 0t 55 /) 4H (Early
Treatment Diabetic Retinopathy Study, ETDRS)JBFFTIEH], F IR INEFEVI A+, 7] LAE 90%(1)
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DR & A RA T E ) TR, R TARE RS 1 E B AE2] [3], EAMA R R FH DR ez B
i1 4= K7 (pigment epithelium derived factor, PEDF) 1744845 22 i DR - W12 fi T s i 4adn[4], B N
5 235 5 Sk o LI I L PR 4R 9% FELGT (oscil latory potentials, OPs) i iRz 1 A& H T2 7 5 4 F s 400 o J 9 3% F) dt
Butatr, EAMEE IR IR, RS R WL AT AR E (5] AT IR s REGIT,
AHIF U B SUTRE PRI A0 R4 JEL A% £ 3 55 K B PEDF 3K JE 25165 OPs S I IEHEAT A1 S PERF 7T o

2. ‘P EHE
2.1. HIERwgR

2015 4 1 A % 2015 4F 7 A 7EFRBE AR ABLH 2 4 1 N B AT A8 75 LA B + N et AR 1)
B I 60 1, Horh 2 AURE IR B 40 1, 5T S WHOL999 4F 2 RUHE R 2 Wikr itk [6], BEIRPIRFE(7.3
+5.1)4F, ARAT MG MEI = HI7E 8.3 mmol/L LR, ARFIMTIRKY L F MG I 4, Hd 5
16 1, Zc24 5], 6% 51~76 &, P 65.1 + 4.8 5. ZURE RGN E LIRKIOGER ML, I 2003
5 [ MR AR 2% 2 1) 5 FADHRE PR 93 P 4L I J0 A 3 AR A [ 7145 W R 3 LI L9545 (DR 2H) 20 31, {184 B A
PRI A 199 JIE 555 22 (Non-proliferative diabetic retinopathy, NPDR) & & 11 4 11 B, 485 Sk b 9 12 400 ) i
J95 4% (Proliferative diabetic retinopathy, PDR) &3 9 %1 9 HR . 4l 2 RUHE R g 20 19 1) 19 HAR . X HRZH
NERAEVEZ A A AR 20 51 20 AR, 55 11 ) 11 MR, Zc 9 9 R 4FEkS 51~76 %, “FIYIFE(S 58.4 + 12.8
%o WA G S X IR 2 AR 22 e gu i 22 (P < 0.05), HERR: R E ™ HA SRR E (T D)
fefna. WHEmLA. MEEHAER); FIRSCRE YA SRR, SRR REEs; REmELC
HOdyayT & A TR A

2.2. OPs B HIEME

RETSZAEE F 0.5% AL 1 B HR Vi 78 431 1 (>7 mm), IE3E N 30 min Ji5 1 0.5%2R 2 74 35 K f I 2% T
BRI, WEZL06 N 22 Wi, A5 FH Bl A Jet ff RS viAl, 2% O RRORD 1 FRUAT A FH 4 9 Re R PR, 3
B TIRIEB AT, 285 N8 T Ganzfeld BRAT N FG L, WHRFEMIERT, H Ganzfeld 4= %
FBERAE N0 . OPs ZHCR F El Brbr i Max Jll A Y B 3.0 cd-s/m, 5650 0 cd/m, [ADG[E
B 15's, JBOKA$I@MAT 58 100~300 Hzo MR [FINCSE, 25 R it 5HL A s B Hr 3T el #AE R —
N e
23. BAMRARE

FARELFEFAFTH L ml —RVEESSEABEGEN 1L mm AT 70, Bk A RSk HLB R A
FRA R, R L e ORFRRE P /K 0.2 ml, VEANEBOE T, B TUKE, BA-80CARRIKAERAT .

2.4. BBk PEDF REE#0

T il IR G 2 W B 5 25 (enzyme-linked  immunosorbent assay, ELISA)&, % A% PEDF (Che-
micon international 23 =)0y ELISA & AR (100 pl) A AR & Foke 5 (1:4) X 100 wl (PEDF £
MRG S AR ZE 2 8 mol/L ¥R, 7EVK L E 1 h Jo FRR) I B8 5 e FEdi ik 96 FLAR, 37°CHEE Lh
G, VBB, SRR B R IUEMRED - AR &9 100 W, & 37°CHF
A 1h, HEEBRsEE, BN TMB/E K9 100 ul, B =& 5~10 min, SN 121k
TRE), FAYJEI6IE T 450 nm ALIUAR S (DYE, FHARHE AR D i B AR AE Rl 28, HR¥EFE S D E7E Z il
2R 25 . PEDF 5 i . PEDF K6 IR > 0.9 ng/ml, #6075 ] 0.9~62.5 ng/ml, 16 - 25 57:45.3%,

630 ()25 7 +16.0%.



5
oo
4

25 GHFER*

KH SPSS 13.0 it B 3H T G it 250 M. #4083 55 /K PEDF ¥R JE )2 OPs ST x + s F#ow,
b %41 R 57K Fh PEDF ¥ & OPs Sy g ) LUAR B0 S7 ¢ RS0 AG I, PEDF ¥KFE 5 OPs J I i AH 5 1
i Pearson tHME A, P <0.05 NEREA S ¥E .

3. &R

Fal 2 BUE PR 55 4 W NPDR 2H 2 PDR 4011 55 7K PEDF 93 53 71l 2R (9.13 + 4.43) ng/ml. (7.00
+2.04) ng/ml. (6.39 + 1.66) ng/ml 5%} 841 (13.87 + 0.36) ng/ml AHLL, ZERIHE G iH2#= (P <0.01),
afi 2 UM PR 4 415 NPDR 4 5 PDR A AHLE, 57K+ PEDF iR EETR B R REAR, 22 53806 St 2= X
(P=0.04,P=0.02), 1fii NPDR 415 PDR AAHLLTGBA W4t it 2% 22 5 (P = 0.34), DL 15 Hali 2 UKk R i
# 21 \NPDR 41} PDR 4[] OPs [¥) S 3R IEE 737 4 (164.56 + 37.41) V. (79.80 + 19.89) uV.(28.55 + 17.47)
uV 55 IR 2H(237.96 + 35.96)FH L, % EIIH Giil S (P < 0.01), i HAH (8] 59 % LI A W 22 7 (P <
0.01), L& 2; & HIWE R 5 MR X 5 38 55 /K o PEDF ¥k E 484k 5 OPs R RIS S 808 () IEAH C(r =
0.905, P < 0.01), W/ 3,

4. g

1) B TARBEJEIA, BOHE SR AT R (R B 1) S AR A 5 vh PEDIF 7K P 18 TG FA 1 A 08 19 0 732 14 35
TEIARRRA . W TR ILAE S SE6 1 K PR i) PEDF KBS 506 B2 23 3L i % B 544 PEDF ¥R & AT M1
FKNE8], FITLAARHF FTIEHE T KI5 /K AR A PEDF (17K ~F LA (8] 82 s il HCAE A0 s R 7K. DR 1) %
LY T e A A A I R I R 4 Mt 2k e Th RERERS . AGES B3 M 42U I% (reactive oxygen species, ROS) A 1]
10 U JIEL ] 40 B Y PEDFm-RNA (3635, 3% PEDF /K~F T B&, 1 PEDF /K-F i T B& AT AL B i
) JE AR IR T S T Re Ba g it — B n e, AT DR FIBERE, MUl &R, MBI, W R 405 .
FeAT BRI R etk A\ PDR HA[9]. Ogata %5 (I RE 784 B DR &3 B8 PEDF /KIS T IEH T
FR4, PDR B MIXFEaH M R[10]. ARF T 2 BRI 4. NPDR 41 % PDR 41 )5 7K # PEDF 7K
AT IER XL, DR A EEMIXARIMTEINHE, SHBARELSREM -8, ZRERITEENL 1R
/K V) PEDF nJ g5 DR ML KAEF <, FEBE PEDF W IRFSL R, HE R 08 0 193 s 25 R 15 i 47
e, Huar'8u8zhM PDR R4 . Matsuoka S5iI6 R, FEMESMIZIHEAL DR 54, PEDF 5K
SR AR S T ML Y Bz A2 K PH - (vascular endothelial growth factor, VEGF), PEDF AJ i 542 VEGF 248
R B R 2R 2 —[11], W58 PEDF (K36 Y7 4 7 B2 55 B0 & RN BEL IR A2 1 TR R [12] . Boehm 25111 AfF
FUR A PRI B SR AL (1) V.20 PEDF % & B WIS T AL B AR 4, B PEDF s Ji 7K ML AR Bl ) B 222
ORI, IF HHAE 5 K AR B & m] R 2L T b R B8 R AR A s A2 fa e 1§27 5 7K PEDF
(AT R VR N T DR KB R EIRGLHI — T F5[13]. PEDF Jf&— R/t Bupi ., J8 T 2% E Ak
FOHIFEE K, R i H A SR B AR 11 A 5] A 0 A SR P AR B 1R AE LA DR HR I A i
BRI o e A P i EL 3 P a9 % b BRI AR %, $27 PEDF A REST R DR BA (R EHI[14]. AW 70
RO 2 BIpE IR B3 5K PEDF ACPAMUE T DR 41, i HBHBAR XA, ZRE5iHEE L
P28 PEDF /KPR FERTRE S B0 LB DR R IEFH BI0ks, 4% 533 DR KIkA . KiE, #—PH0R
TEHE PR I9 A0 IS5 42 57 WA I PEDF ZKF R B ml RE R R I AZ, DA LA 1697, B ik BUAE 2%
T PRI A0 D0 9 2 R g o

2) OPs &L P45 ri B FR) ST s 73, AR TR IO JIBE 00 P J2 5o 08 o I I A s 28 D JF e 0 A o A 5 31
J&[15]. DR [FIGH U AR B 2 BN I B N 2, (R, A HRIE RIS ERG a. b M IEH I &
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Figure 1. PEDF levels in agueous humor in different groups
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Figure 2. The total amplitude of OPs in different groups
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Figure 3. Correlation between PEDF levels in aqueous humor and OPs in different groups

3. RiEEFE Bk PEDF iKE S OPs Bk IBAVHE X1

i OPs [ 2k Bl B S P IC[16] . Leozappa I\ OPs 54 nl{F )y DR MR m fatr iz —, EwLIMER
DR FHIAIT IS B MAE[17]. ABTTEH, MR IR 2 RUPE PRI ) 825 (DR BT ENE OPs SR Y
BEAR, I ELBEE WE PRI BB AR (N EE,  OPs il iR AL S ME e, i WI7E DR A, LMD
B DIRE R e TR AL, SRS RAH — 2, ARTFLRRY], OPs i T PRl n]
T 2 RUBE PRI E DR, Bl DR KA KIEIIATRE. T FEIREIOK, DR 2 R, AR AR D) et
AR

3) AWFF ALK, F5KH PEDF IHKE f OPs S sma 2 I R i) IEAH KR, 2R BA g E
S HATE AR WA SRS, BATRIRT FU 45 SRR ] 20 i s AR R B A2t 57k PEDF
IR Z e OPs KB IR LK. BEE DR IR, — 3 N FRIRADMOK . Ui WIFE IR PR b 3RATAT LGS & B K
PEDF A1 OPs [l E 2 WL T DR fA 2L, LI DR AR 2, IR O BEAT 43 %, %) DR
7 AR A MBI T, BAT SRR A AR . A AN -
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