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Abstract

Although retinal neovascularization in prolifer-
ative diabetic retinopathy (PDR) is a major cause of
legal blindness, its mechanism is not fully under-
stood. In this study, we focused on the angiogenic
activity of erythropoietin (Epo) and evaluated its
potential role in treating retinal angiogenesis in
PDR.

Methods : We measured Epo and vascular endothe-
lial growth factor (VEGF) levels in the vitreous
fluids of 73 PDR patients and 71 nondiabetic (NDM)
patients. We evaluated Epo expression and regula-
tion in retinal neovascularization with soluble Epo
receptor.

Results : The vitreous Epo level was significantly
higher in patients with PDR than in NDM patients.

Multivariate logistic-regression analyses indicated
that Epo and VEGF were independently associated
with PDR and that Epo was more strongly associat-
ed with PDR than VEGF was. The blockade of Epo
inhibited retinal neovascularization in vitro and in
vivo.

Conclusions : Our data suggest that Epo is a
potent angiogenic factor that acts independently of
VEGF during retinal angiogenesis in PDR.

Nippon Ganka Gakkai Zasshi(J Jpn Ophthalmol
Soc 111 : 892—898, 2007)
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XK 2 ZEEOSRT 1 v 7AIRHIHDOIER

TN F v X 95%EEXE pfE

A AT

Epo 49.78 14.76-167.89 <0.001

VEGF 13.04 6.22-27.35 <0.001
A RAFT (4 i)

Epo 27.51 5.95-127.12 <0.001

VEGF 4.51 1.88-10.82 0.001

i (%) 1.03 0.97-1.09 0.39

R () 0.77 0.16-3.69 0.74
S BT (2 255)

Epo 22.46 5.80-87.01 <0.001

VEGF 4.24 1.84-9.76 0.001

*:Epo 8 X ' VEGF I2Bi L T3, HIBED Log
ETo 1 EEREZOBINCT 24 v XL TH 5.
(oCH#k 16 & » Massachusetts Medical Society D&
] 245 R, —IHE).
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BROFEREDE S - (K1 B),

T Frh Epo 4% ¥ & UF VEGF ) @ PDR ~ D B
HEMH T 2O EEROY AT 4 v 7B 21To
Jo. BZBEMNT T3 Epo 8 & O VEGF & & I BATEREIR
JREBE 1B 5. 2R L7z, X2 Epo, VEGF, F#sk X
ORI D 4 Z8 TR 21T > 7255, File & 5k PDR
WG EZRE epol, FZTERBEMENEZRW
Epo & VEGF @ 2 Z & CTf#Ht %2175 &, Epo i VEGF
SV H5 PDRICBEHEL TW AR EZ -7 (F2).

M d Epo IREORE LG T 27012, —EDRE
# (PDR % 36 1, NDM Ff 42 f5]) T o Ifi 4% 1 Epo & &
BPHIE LI E 22, WHETOERLEZRRD SR
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mlIU/ml). PDR #1235 ) 2 i Tkt Epo ¥ & M4
FEpo B L oM IZARE ZHEBEBERIIED s
Motz (€7 Y CHHBRE=—0.16, p=0.14).

IV Epo @ in vitro 128 2 HEREIME Fr 4 1E B

Epo OIS 5 4 E B D W T in vitro TOE
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nal-regulated kinase (ERK) & x5 ¥ 7 F WAGESFH
U rBEL, WEHII2SEIES 2 2 & 2 HERE L 7z (1
2). Xz PDR &R T O Epo O A BIE M 2 5] L
7z, BEEW I PDR BEWTHEMNZ % & MEWN Kk
T 5, I A Epo 2/ Mz, Epo &
FHE T 2 & MfassiEs i S e, 2 OIHIRIR I
¥ VEGF ZF & 2Nz 12546 L IZZRAESETH Y, WE
Mz 5 e, SH5IHMREEE-72 (K3, 20z
&» 5, PDR BEME AT D Epo 1% in vitro TOIME
FEERAZET 2 2 ENREEINS,

HETEHE R EE O MM AR F e LT ) AuR TS > - JEE 895

V  Epo @ in vivo 123\ % HERE A 5 A 7E

Epo OFEIEIMEFEERIZ DWW T in vivo TOWET %
fTolz. 7 ADRBIMFETD Epo DBIEFFHEZ K
NI B0, BREATNANEEEEET T VY AD
WD & total RNA Z#iH L, real-time polymerase
chain reaction(PCR) 217> 7z, BERE» S IEFEMRIC
RUTER 12 HE AT, MR M b D #EEIn
EHENTE I N L4417 HEHWCH» T, Epo mRNA
DOFFME RO 2. £ 72 2 DZE{LIZ VEGF mRNA
EEEOEATH -2 (F4A), 2D s EMFEE
ICBWTH Epo DFEBSHERL T2 2 EARRE N
5.
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REzEEAL, BHEEBREZ2ITo. Epo #[HET % 2
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IR VEGEF 2586 A & 2 VEGF [HETO
WHEIZIR & ZIEEE Th o7z, & 5N Epo &7
% VEGF 25 OmME 2 EAT 5 2 LT, HENI
MR ITE o7, LEDOEERED S Epo i3 in vivo
OMEIMEFREERZE T 2 Z e RB I (X4
B).
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DEFIC LA LTEY, v 2740 v 7 BHIICLD
VEGF & 38372 T, »> VEGF X Vi < PDR B4
HLTWSZERRLT., PDR BF 12 B W TH Epo
BENSEEZ2FO b/l s, EH5TIEELBZ
5B ERCHEBEMIC LV EEINE EEZ 5N
3. ~ v ARMFAB I 3B T Epo im0 F BN
% VEGF L [FEIfRD/NY — > 2 D755, PDR BEWHET
&t Epo #81% VEGF #2E & 355 WAHBBR L 2 5
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Epo EEORE FH 23w 7. Epo OFEB T I,
R FIC L > TFE 3 W 285 K F hypoxia-inducible
factor 1(HIF-1) ®FIHITTAE L mRNA OLE L £ 28
SFHEFEE LTES LT Y, EUEBEMBIC XD F
BT T 5 VEGF OBE L @525 2170, SEOHR
M ORER> 51F, Epo OFRELIGIENCIE, &ME, Bt
AMVR, RNREDHZVIFHOY A b A vz
Vwo lz, EEERLISO R T DR L T B ATREME SRR
Ins,

ERIRIEHE ~D Epo D& 58512 & VRO UEE % 2
TZREP WL Db b, BHEEIMOWE K L 2B FReN
DOHETTHNHS, L ORE/AINT & 2 IEshR, AT
BU 2 MHRIRE s EORIEB Doz L shvs, B
ZfD Epo 512 & % 83 THIREHEBE 2523 L 72
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100, T S————— <, TEIME R EIRILE % & D& B REE b R L TV 5 0
—% 1 p=0.001
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B U 72 A EE M Epo 32784 (B on ). * 1 p<0.001.
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TR E D32\, Epo [ PDR OREICA Y ICH
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(3CHik 16 & b Massachusetts Medical Society O 7] % 15 ClE#g, —aBikZs).

. 8b D K

Pk, PDR TRz MHEHERE M #4112 81 % Epo @
BEIZ O W TN, SEIOFFEOER» 5, Epo s’
FE MR > & FEIFHE S h, MEEMmE#H 412 VEGF &
N7 LTS L Tw A RREES RS ., LaL, IE
HIREE, JRHPIREE 2 &0 TIRNIZ B 1T % Epo 0% %
XS IHSMZT B0 I21E, PDR HUADREL DOIRE
BEET2EEOIRNI, MY >~ 7V TD Epo BfE
REFIEMEDOWEE, HE5VITERERL L E2EDT, &
BE ORI ZERILEND S S,

Wekzbicblcy, ZHHEHEOBE 252 TTFEWEL
TR EEE R B SR AR, 5B 111 B ARRB
SROTNE-BRICLIVEHHL ET . 7, Ui

O IR 2D & U7 RERERFE B R R e RIR B O A
etk (G - SR ERREEIRERERR), s Bt
Aefli—sEd (B - NIIEERIR A EIR), B XA MERR, &
FRABSE, FERFBA R R & LR DK R
MEBkBUZ, IR, BHEMESEL, FEEHAEARERE
FIFERHE S RBRERFEANE T DM S BE#h 72 L
9.
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