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Abstract

e AIM.: To observe the effect of laser-Doppler retinal
blood flowmeter and oscillatory potentials (OPs) OS2 of
the electroretinogram in diabetic retinopathy(DR).

¢ METHODS: The average blood flow volume (VOL), the
blood flow velocity ( FLW ) and the erythrocyte flow
velocity of the vesse (VEL) in the temporal and nasal
juxtapapillary retina and the avascular area of temporal
and nasal retina were measured with the non-invasive
Heidelberg retinal flowmeter (HRF), and OPs OS2 were
measured with the ROLAND RETIport electroretinogram in
104 patients 208 eyes with diabetes and 21 patients 42 eyes
in normal control group. The patients with diabetes were
divided into non-diabetic retinopathy ( NDR) group (22
patients, 44 eyes ) and non-proliferative diabetic
retinopathy (NPDR) group (82 patients, 164 eyes). NPDR
group were svbdivided into 3 groups: phase | , I, llI
group. The data in each group were statistically analyzed.
e RESULTS: The parameter of retinal blood flow of
temporal and nasal juxtapapillary retina and the avascular
area of temporal and nasal retina in NDR and NPDR group
was significantly lower than that in the normal control
group (P <0.05). The VOL and FLW of temporal and
nasal juxtapapillary retina and the avascular area of
temporal and nasal retina in NPDR phase Il group was
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obviously higher than that in the other groups (P<0.05).
The VEL of temporal and nasal juxtapapillary retina and
the avascular area of temporal and nasal retina in NPDR
phase Il group were significantly higher than that in NPDR
phase | and NDR group (P<0.05). The FLW and the VEL
of nasal and temporal juxtapapillary retina and the
avascular area of temporal and nasal retina in NPDR
phase Ill group were obviously higher than that in NDR
group ( P<0.05). Hemoglobin Alc value was positively
correlated with degree of diabetic retinopathy (r=0.433,P=
0.000). The OPs 0S2 in NDR and NPDR group was
significantly lower than that in the normal control group
(P<0.05),the OPs OS2 of the NPDR phase Il and phase Il
group were significantly lower than that in NPDR phase |
and NDR group (P<0.05).

e CONCLUSION: As a non-invasive method for mea-
surement of retinal blood flow, HRF and OPs OS2 has
important value in revealing the mechanism and degree of
pathological changes and choice of treatment for DR.

o KEYWORDS: laser-Doppler retinal blood flowmeter;
oscillatory potential; diabetic retinopathy

Yi EH, Zhang DX, Li LJ, et al. Applied research of laser-Doppler
retinal blood flowmeter and oscillatory potential in early diagnosis of
diabetic retinopathy. Int J Ophthalmol ( Gugi Yanke Zazhi) 2010 ;10
(11):2114-2117

HE

B B M2 Heidelberg 2 355 180 22 35 ) 400 I 5 1t 37
A (CHRF ) R 90 155 e, P 7% 755 L0372 ( OPs ) OS2 £ 45 R A 1
W B AR ( DR) R4 SR AR AU 4, SR R 40] DR
HIRBIRFR b

T3k R R PR SZ I B 2T, X 1E X B 2H 21 141 42 HR A
BE DRI HE 104 151 208 HRE4T HRF F1 OPs OS2 i {E A&
VW R R85k TC A I s A8 (4 4 PR £ (NDR &)
Al P BE BR P55 0 D) 5 55 A (A 184 B 1 R D) S AR
NPDR 4H) , H:H NPDR 2 3434 1,10, 101 94, Wi%E HRF
KA B AR 7L Sk 55 400 0 JI5% , 400 o) 5 I m AL 1f 485 X 19 1
T ML 2T A0S SR A OPs OS2 TRAEY ARk,
XA AU AT BT 2450 HT

L5 .NDR 44 NPDR I, 11, 11T 3940 £ 25 & 0000 4 45 5% 40
DX S, 40 O B TIG mT DL L A IXC ) L 3 2 B G 1 1 X TR
4, ZREG I E X (P <0.05), NPDR I 404 & i
A 23552 A0 D90, 490 TR0 J5 0 ] D, iy A2 1X ) I 9 I 37 3
FER T HAL 3 41, 22 R A G E X (P <0.05) ; NPDR
TT 32 A A0 45 25 400 T S, 00 IO I AT AL 1 45 IXC A8 41
AN AL sk %= T NPDR 130141 NDR 41, 25\ 5uil
B SL(P<0.05) ;NPDR IIT HAZH A4 & 500000 25 5500 I g



Int J Ophthalmol, Vol.10, No. 11, Nov. 2010 www. 1JO. cn
Tel:029-82245172 83085628 Email ; 1JO. 2000 @163. com

DR 5T R D, i 45 DX L R | T 4 RS sh ik R 88 v
NDR 41, 258 it E X (P <0.05) , HHbims & AE
55 R g 0 0 S AR PR 5L I 2 IEAH G OC R , NDR 41 A0
NPDR 41 #5142 . OPs I OS2 i i K ARG, 5 1F & %l 1
A, ZR A %5 X (P <0.05) ; NPDR 111 140
1 NPDR 11 #4115 NPDR 14 NDR 41 Ops 3 0S2 i
2R BA G #E L (P<0.05)

518 HRF 1E M AR APE R M I & 5 BB OPs il
AR Ri2 Wl bR s 10 I IS0 28 302 W () SO e A |, B3R
B VRS M R A T IS ARAIE I AL RE 8 8 4, X6 48 7R B R
I AL DX L A 1) & AE ML AR P AR 8 BRI B B LA
L EIG R FH A

KR LR ROE 2 Eh L R M AN ; 7% A b
B3 A0 X 5 A

DOI;10. 3969/j. issn. 1672-5123.2010. 11.023

TRIGNE GRAETS 28y i 28 IS RGO 2235 5 A0 I B 1, 3 1Y
N 0 i L 1) 52 3% HL v 7E DR RS W b B9 0 . [ B IR B 4%
£2010;10(11) ;21142117

035l5F

W PR 95 100 R0 5955 ZF ( diabetic retinopathy , DR) J2& 4 JR
g FRE 1 BTN e T2 20 i) 2R IA (B 730K B
AR FEAEANT R AT AR, i B 30 B SR FH 4 4 I '
BER B EEAR T ARIGIT 5 I RE MK E AR A AN R AR
A HIIRHLE A A, 2 BRRAE S DA I A 32 35 A0
TR B B Sy = %) 0L PO S T8 A 8 , B B A 2k R R
DR AR R X LA B BARA I L PN 43I R 2R G 0 5 1
ZEA UL, e A X S 2H e . | e A % i 0 B 65 A 61 7 1
A LER  FRATTREIE B X BRAL 21 f51] 42 AR FBE R 9% 8
104 11 208 MR 4T Heidelberg e AE 443N 22 35 41 1A 94 figs
Iﬂl{ntﬂ)‘(( Heidelberg retinal flowmeter, HRF') B Fnen 2, sk
SR IO I, 400 PR JIE I T AL, I A6 DX 4D L 97 o L L S5 2T 4
TS B3 % AR X i FL 1] 5% ¥ L AL ( OPs ) OS2 8% it 118 A6
I, L A 25 2 v i A8 AR Y 0L, 43 LA DR 312
Wir A DA A0 O BT i AR A1, PR A SR i 5 A R
1 X HEFFE
1.1 X & R S M 5256 F 5T, 28 £ 3K B 2008-06/
2010-03 [1i2822 N RS2 1 2 BURE R 5 104
1 208 HR , W ABRHE . T A B IFFE WHO 1987 4F 2 7Y
BRI ISR e, B2 A BRI 5 . 3mo ~5a, R
WE RIS IC H At 4> B R A JC 1E MU R W 7697 5,
AR IEM /0.3 ~ 1.0, B R4, IR EN &R 8 ~
21mmHg, #5125 K & WL IML2T 45 9 HbAle( % ) , B HR S
A FIAR IS 286 IS 15 5% , 2 JCR IR A N AE 27 434 7,
WICA FH AR PR I 8 B A8 10 L 3k 9 728 S HIR 48 L Ath 52
o TR E 1985 45 EAR Bl 2A 2 IR IR 22 41 DR 195>
PBRUE BT 104 451 B8 3843 SR TE A I R0 A5 F e R s S
FHUL(NDR 4) Ko gl R s 0 X g A 21 ( BPY . AR 38 5
PRI S 25 NPDR ) 40 ; NPDR 4 43K 1,10, 111 B4
NDR 2H 22 1] 44 HR  4E#% 30 ~ 80 (K44 60. 14 £9.75) %/,
512 5], 42 10 #51]; NPDR 41430 1 304 21 1] 42 IR | 4F 8%
37 ~78(F158.26 +11.39) % 5 12 4], 4 9 ;11 4
30 £ 60 HR , 4F % 38 ~76 (141 59.12 +9.74) %, 55 16 14l
e 14 51101 35940 31 451 62 HR | 4R 8% 40 ~ 80 (F-44 58.79 +
10.07) % % 17 B, 42 14 B, 1E 5 KRR A BeAn i . 25 16

MBS &S5 2h A WAL I 2T 3 (B B0 9 IE
AR IEM S 1.0 LLE JEGE BB, JE Y E +0.5DS,
TCHR R s e TFAR 5 5 JE 4 B R HR Sy i A5 50 B IV
RGpim , oAl b, BRI AS 2 S MR R 22O il 4% 1 S IE
SEMRICIE R, SRR B A SR M A B fat B R 13k JE
21 1 42 HR, Hrp 55 11 9], 22 10 1], 4548 35 ~ 75 (P
56.86 +10.29) %, #SAAAENS 2 @ L, 2R TLF T
FE U (P>0.05),
1.2 % HRF K HEREY 15 x3.75 5, BiEEG
1256 B8R x 64 K, 2= R A 10wm, 9 [
300um, BUFEM PR F 10 ~ 20um/ AR 2, I E] K 2. 065,
BOED K 780nm, P A% BRIA A I HE | S
FEHE ] T 525 J 100 um 3 AR ESEK P 1F g R
SR BT RUE O, B2 IR R A 3 WK, i TRl —132
B 2 BRSNS A A R A 0 i
MR LTS sl R AR5 3 i b R &
BB 4555 A0 TR I %) G 0 2 BT SRS YA, VR b B
AU IO B P8 I 9 A 0 2 %, B SBUON A0 1X JE I mT L i
X (B LR 24 1PD) ()R 0 5 | ] A0 L Sk 55 10 I i 7
PRI, OPs Kl . & F| ROLAND f# RETIport #1752
FL A BRASGHE AT R, A2 46 & 78 40 B , IS 35 N 30min, %
B Goldlens 1 B4 fil 55 Ho M , 225 W W FH B2 B FL ARG, 22 ¥
U HR BIE AN, b e AR R FH R R A, 2 F B3R, P 4
AR, RSSO &R A E PRI R
FL AL B 222 ISCVE AR, ARSI B 435 H 3 Uk, X6
TEAI, BEFE OPs OS2 I s &, BEHL N2-P2 I 47 4%
0 K s AT AR

Bit2E 4307 . W FH SPSS 13. 0 Siit22 ik b4, k4780
R 200 F RS 7 2255 PER 5 1LSD 4H 0] £ 5 L4
R PR T, LA P <0.05 fE W ZE S A G it 5 L
Frif
2 4R
2.1 AiEbE #1450 B/RTE HRF L7 S8
A B OPs I OS2 R {E A 420 Hede vp il I 7 2257 MR G
dliE bR ZE S A RITEE X (P <0.05)
2.2 LSD £ELkL% NDR 41 NPDR 1,11, 111 41 BB & 5
AT R 453 5 400 T | ORI S I T D, I 5 X P aff 9 2 B8 1K
TIEH XA, 22 7 A 512 L (P =0.000,0. 000,
0.000,0.000;0. 000,0. 000,0. 006,0. 000;0. 000,0. 000,
0.036,0.000;0. 000,0. 000,0. 001,0. 001 ;0. 000,0. 000,
0.037,0.000;0. 002,0. 027,0. 046,0. 018;0. 000,0. 001,
0.025,0.000;0. 000,0. 000,0. 029,0. 000;0. 000,0. 000,
0.049,0. 000;0. 000,0. 000,0. 048 ,0. 004 ;0. 000,0. 000,
0. 048,0.010;0. 000,0.000,0.033,0.017) . |25 10 I g 2
TREFAYINEE  NDR 2 K% NPDR 1 820 & 5500 0 4% 22 10 1)
FEE O O ST T D, 45 DX A6 I 3 R i 9 R 41 A0
R F e 2 NPDR I ZH A TRl | bl 5 T I, X
o A A LA ) B g L 7 3 3 e BB S B JE . NPDR 11
OILE A B BN AR 5 55 40 TR S, 08 ) FEE TG AT D, aff 45 DX A .
P M T AL 3 4, 2R A S FE (P =
0.044,0.039,0. 043;0. 046 ,0. 037,0. 044 ;0. 001,0. 014,
0.043;0.012,0. 036,0. 047;0. 000,0. 001,0. 016;0. 000,
0. 000,0. 000;0. 000,0. 000,0. 002 ;0. 000,0.000,0.039) ;
NPDR 11 3120 (1% 5 | 5400 45 55 400 0 B 08 D) 5 I ] D, i
X LT 40 M1 7% 53 2 = T NPDR 1 40 NDR 41, 2 5 f

2115



ERERZE 200 FE1TH 0% FENHEH www. 0. on
E31%.029-82245172 83085628 EE{=F5:1J0.2000@ 163. com

£ 1 HRF M OPs OS2 IREZAHHMMBREZFELINER

U S OPs i

A B C D E F A B C D E F 082 {H

IE#A 18.1364 551.0300 1.7702 15.8533 517.5829 1.6552 16.9538 528.9543 1.4286 15.5676 466.6536 1.5514 157.50
NDR 13.4725 355.9905 1.2684 11.7993 322.7505 1.1852 13.0677 344.4527 1.2236 12.3543 335.2391 1.1939 110.39
NPDR 1] 14.3029 404.4357 1.3281 13.1129 359.7005 1.2260 13.7395 383.1138 1.2831 12.6448 352.0590 1.2281 105.55
NPDR I1 ]  15.0660 483.7733 1.6788 14.2050 463.7917 1.5145 14.4310 505.6097 1.3970 14.2405 448.8265 1.4364 83.95
NPDR I ]  14.6147 430.1839 1.5156 12.9794 394.2377 1.3724 14.2892 421.6595 1.3347 13.3574 403.0569 1.3698  74.31
J5 2551k 0.125 0.315 0.065 0.051 0.150  0.059 0.053 0.230 0.147 0.237 0.560 0.151 0.469
F 8.701 16.835 14.516 7.807 18.711  10.941 6.221 16.744 3.495 5.235 10.212  6.682  29.098
P 0.000 0.000 0.000 0.000 0.000  0.000 0.000 0.000 0.009 0.000 0.000 0.000  0.000

TE: A ULk S5 P00 N1 A 00t 5 B« UL ke 55400 1 ML U7 S L 5 . MRS S5 00 10 MR 40 L 8l 3R 5 D o 00 ) S 58 T A ML 85 X 10 k5 6 2 490 P S 08 AT L 1t

A X LA B 3 F o 00 P9 5 G AT DL I 45 X 20 4 R R 3 o

Siit 22 X (P =0.000,0.000;0.004,0. 046; 0. 000,
0.00030.001,0.007) ; NPDR III 31 2H iy £ 55500 08 8% 55 40
DR A0 DX TG T AL I 5 DX ) I 9 32 L 40 M B S s R
¥ImF NDR 41, 2R A5t L (P =0.002,0.001,
0.003,0. 041;0. 003,0. 017,0. 005,0. 019) ., NDR 41 FiI
NPDR ZH 905 H 2E 38 OPs I OS2 PR Y AR, 5 1F 5 % IR
I, ZR AT L (P <0.05) ; NPDR 11T #1420
F1 NPDR 11 J141 5 NPDR 1 B340 NDR 41 OPs i 0S2 i1
2 5 HA 43t 2% 2 X (P =0.000,0.000;0. 001,
0.010) . BEAL LT 11 HbAle (% ) 585 95 00 190 Jiss o 728
FREE R B IEA KR (r=0.433,P=0.000) .
3 1Tig

DR &R E— MR E e s 7, B AR AT e 2 £
I ZBBAEHMEE R, — Bl R, RR8 2410 = b
S AR DRI I LG A5 1 Se pie 25, A e I W A
L T UEEAE, 5 A A N a0 R OB SR B
LA (AGE ) MEFR, S SO0 I I fof it 8 483 7 ( B0 by ok
PR LA ] A0 8 ) O R 9 A A 2 R (S R Y A
TR LA 194 Sk 12 XS i A RE () 5405 ) , AR I B 2R I
B YiRe S0 (BN RS HE AR B R R RE) L N
B (SOMBEE B iR D ReA O¢) 4r MAREAIK, B i 3
BRI B B U R A T B R B
15, T2 Ry Bt 3 e A GRS L5 28 AR Y 3 AR 1) e
s HETFSE R, 514 DR 9 G5 35 25 200 I B I 0G
IR A A AR T B, 36 A0 P B ot | S 4, 35 e B
A A AT A, A 4 O 22 38 3 A0 T o, 32 4 1 R
SRR O A B AR RN 2238 8 A G I AR 2 A,
O D0 S L AT FEA TSI e B A RO 22 5 A 00 T IS a3
SRR R SO G AR R AR R 223 8 a3 ) 4 AR
GEA XL I I A ARG %) s, LR ks — R —
TEATREOC IR S e RS S 4R b | b T 40 A% shm S 2k
SR AR Ak A6 T 28 RS 280 7y B S DA AR A 28
PR L IR i A DR R R - TR X s 7 R B L
A 3 0 AR DX 3R P N T SRR L S B AR R IS g a3 R 4
AT — I PR AR R MAG 2R B M &, T I
O 2238 1t 378 L ) 3O BE 1K, R B (R (2 ), R E X
T JIES 7= A AT 0N AT DA B K A, HE PR L T
b BARAEfE TR T4 5 2 A% b, F Rl
P RO 22 2 R IR i 7 P 5 26 40 it 4% T
FRAL, IF-FE I 7 e 0T 3 | 40 40 RS B R TR I
BEAS T 7T IR AR G A8k, XHE R 22 AL e 3
JYRYE R LA R E A E T HREF W8] NDR
FEE P 55 A P L ) TG T DL i A XA LR S A e 4

2116

FRFIEH A, UL BN R £ 3 78 AR B A0 ) g A b,
OGRS O A AE . BEE N TE PE ), NDR 415 NPDR
T 302 B 400 255 5 00 TR0 U6, 0L Do) J 1 T A, o, A X . 9 s
B R LA AL Sl R R BT R T
DX S X ot A P — b A= B N , FRATT AR A BB T i A
P8 B3 22 A 5 25 R DR, AR ) T T D, L DX ) I
ILIAE R B R 2T A0 AL sl R At b T fa A, o S i 378 o 3
TTVEAE FH R B 6 40 i 45 34 Z2 F0 (B%0) B 40 1m 4 S B 7 9%
B, BANMAS R S8k 2 ETF, BN & k2 DR )
— N JE A M AU DR R 2 2 B A ol A
B 2 1 TR A 3t 2k ] 5 | X el R o S of, 37 e 9 A
YEFIER , PR B A0 i A 0 S 28V, T 48 BE 5k 71 52 45
1B S N EY | =N DT B oA i 1K = 0 e (1 D
AT . TRE A AE PEAT DI RE IR 1T A R A, LA 61 5
WA E NI R, I ZE NPDR I AR B, Bt 9 i 4598 1
Wik Z2 | A4S 55 A0 I 5 TC R AL 1A A DX i e A ok s
IR KB I A0 I s A8 2 e i FE B A 5, T LA S0
A5 A R S A A % 1 0, 25 NPDR. TIT 340 o) 55 af 37
ST R, B2 T80 W TR G R R 15 Th e i AR £, A2
i DR #E A G5 DR NDR HR 2 300006 30 s 15 © & 4%
1, E] NPDR e, 2535 (1% R0 090 iy 348 436 157 1 B8 Pl — AR 2
BRI, X PR R I AR I R T A, 24
WH IR R M IR B 4G A o < 1E 8 IR A, B 94T HRF
i, — E 2% BRI B I 3 2 B T I 8 N, K 0 25 T4
N AT, LA i it — 2L b, BRI (o AR
ANRE S~ PR R R — B B SR AR DAFEF ST UESE FFA 1]
P25 DR MW I 2K IR B T e« IE % IR IS, 76
PEAT FFA KA A 2 BRAT ol 0 A g AN JHG At fol i 45 el 2%, 1A
MdE St FFA A &2 B A5t DR & Ay s 2 E” . H
HRF YE R AR A B L7 0 o B A, ml RGN 3 45 B BE DR
)RR PR I 175 200, -5 10 R A R B8 BT UL 3] F s A8 A
—EARE
AL I S 37 2 6RO, IR GAR Ff  XUR: 41 At 21 40
Do Ao 2255 A B S B8 7 A — R B HL LN, OPs J2 &l
£ ERG b ¥ EFF 20 3 ~5 A/ R A 15 B 110, B
SRXTTF OPs B HL RN R A il (B 20 F 4 A5 IE
S OPs AR IE T W0 AR N AZ 2 . DR S TIU0E 24 028 1 1 98¢
RMILZ, Iz OPs (NG5 & iy 7 A s T 400 i f5
RS R 7 L ] 3 38 %) 95 A8 B BH SR B S OPs AR Ak, T
DR (4530 3 B0 A8 & A AL 1) S5 4R, R TT OPs
7£ DR A2 W eh HAT S B A 0 AN, ABT R0, A
TCK 5 20 i 20 KSUAE 248 e ) P 0 o P o 5 T, 2 B e AL
PO 5 1T AT B AR B L ) e S B R ) R



Int J Ophthalmol, Vol.10, No. 11, Nov. 2010 www. 1JO. cn
Tel:029-82245172 83085628 Email ; 1JO. 2000 @163. com

AR b 5 AT i 2 5 R R T 00 ) R PN 2 ) ok 2 i
Bz, VFZWEHE PRI LI B 1M 45790 78 A A5 R 3, FE AR I
I T A6 2 A g B el A 2 iy BRI AT G ) 1R D) S ) ) e AR
Ak, 2 BT PR Fe S0 0T A0 IO JIEE b 28 S22 A L e TS
SEAE ML -G B R 2 J5 2 AT 1 %) 104 441 208
R DR A E AT OPs % 0S2 K, ARSI PRI 55 (LR
JEE 1 A & AR AR Z T, e OPs I OS2 % i 2 B AR, 5 X6 1
AL, 22 5 AR BEYE, 7R OPs R R FEARAT B T 5
WIS — IR JIC4% T # JCECZE 1Y DR, Al Brunette 55
FEARE 25 A — 2, R TE IR IS 22 1 R Hh 30 2 Aig (L
IR L3 72 BT 499 ) it T & B OPs MR i ek /D sl = | 158 DR
PRS0 e A R AN AR TR B L5 AR B T 2% 7 A5 ] P61 1)
PR TCER 2 e BT AT 21, AL I o 22 21 2 25 4 1) U8
ATRERL T IR I/ s, 0L I sk 28 e Tl RE A R % TR IR
BN AWM A YRR PR, OPs A D= 1y A 2 Al
RE LA n A s R SRRk S S g ik W A0 9 s
R T il S350 OPs R PR EUE K 3275 OPs SR -5 LM
JEEAIE R IR] A7 AR W DI 400 IR0 I e 1, a0 A 15 7 1 A0
Do) 3 5 ) 45 7 A R D) S 28 i R 1 o S PR 3R PRk, XoF
O % S g5t i g5 4 FH Y SRR 1) OPs % DR 9 U5 Al 1 F i
HARKMMAE, 47T, X DR HER A 5 5 Mok o 1) R
R A DR T — VAR5 B IR IR S SR R
JEHE N M A5 1 52 S5 A A FRTEAE ¥ TIE 285, % DR B
AR REME i W) 7R 1S GG T HRF AE R AR R
A P i ) 2 A 3R A A BRI R TR 752 9 1R
f2(OPs) OS2 (AN, AT LA A FR s 1R 19X R 28 31 12
W S U FE b, B O i BURE FERT D TR T
PSS YRR AT DR A9 & i 2 FN s HL A 5K
Rt S, B R AL T A M S A I RGO P ML 1 AR
A, 6T T8 73 W R R I JE i 28 1 A A= AL o 722 1 3 e
FFUS Ko da 7 i e 4% B 122 A Ik AR 1 I A

SE Ak

1 Nicolela MT, Hnik P, Drance SM. Scanning laser doppler flowmeter

study of retinal and optic disk blood flow in glaucomatous patients. Am J
Ophthalmol 1996;122(6) :775-783

2 RAEIE XGF. B 2240 5 vl AR BASGIY 3 8 G PR BT P 322 I
AR ROR AL 2006:2-13

3 PR I RIRBSTA . i FHERLAHOR SCHR S R 1996
1728

4 Michelson G, Schmauss B, Langhans MJ, et al. Principle, validity,
and reliability of scanning laser Doppler flowmetry. J Glaucoma 1996;5
(2):99-105

5 Michelson G, Langhans MJ, Groh MJ. Clinical investigation of the
combination of a scanning laser ophthalmol scope and laser Doppler
flowmeter. GerJ Ophthalmol 1995;4(6) :342-349

6 Tamaki Y, Araie M, Tomita K, et al. Effect of topical carteololon
tissue circulation in the optic nerve head. Jpn J Ophthalmol 1998 ;42
(1):27-32

7 Michelson G, Langhans MJ, Harazny J, et al. Visual field defect and
perfusion of the juxtapapillary retina and the neuroretnal rim area in
primary open-angle glaucoma. Graefes Arch Clin Exp Ophthalmol 1998 ;

236(2) :80-85

8 TTIC, B, VIR BE PR IR S A A L R BB S k. vh
S IR A 2009527 (5) 1434

9 Shimizu K, Kobayashi Y, Muraoka K. Midperipheral fundus
involvement in diabetic retinopathy. Ophthalmology 1981; 88 (7 )

601-612

10 Cuypers MH, Kasanardjo JS, Polak BC. Retinal blood flow changes
in diabetic retinopathy measured with the Heidelberg scanning laser
Doppler flowmeter. Graefes Arch Clin Exp Ophthalmol 20003238 (12) .

935941

11 RIRIE, RAEIE. IR LE A B2 28 1 R, dbat Bl L
1999.129-130

12 Li Q, Zemel E, Miller B, et al. Early retinal damage in experrmental
diabetes ; electroretinographical and morphological observations. Exp Eye
Res 2002;74(5) :615-625

13 Brunette JR, Lafond G. Electroretinographic evaluation of diabetic
retinopathy ; sensitivity of amplitude and time of response. CanJ Ophthalmol
1983;18(6) :285-289

2117



