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motactic protein-1(MCP-1), regulated upon activa-
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Abstract

Purpose : To investigate the role of chemokines
in the pathogenesis of proliferative diabetic reti-
nopathy (PDR).

Subjects and Methods : In total, 41 eyes of 38
patients undergoing vitrectomy were divided into
two groups ; PDR and non-PDR. The PDR group
was comprised of 30 eyes, and the non-PDR group of
11 eyes. Vitreous specimens obtained at vitrectomy
were centrifuged and separated into supernatants
and cellular components. Concentrations of vascular
endothelial growth factor(VEGF), interleukin-8
(IL-8), monocyte chemotactic protein-1(MCP-1),
and regulated upon activation, normal T cell ex-
pressed and secreted(RANTES) in the superna-
tants were determined by enzyme-linked immuno-
sorbent assay (ELISA) or chemiluminescence enzyme
immunoassay (CLEIA). Expression of VEGF in the
cellular components was determined by immunohis-
tochemistry.

Results : Vitreous levels of VEGF (p<0.05), IL-
8(p<0.0001) and MCP-1(p<0.05) in the PDR group
were significantly higher than in the non-PDR
group. However, there was no significant difference

in RANTES between the two groups. There was a
significant correlation(p<0.0001, r=0.84) between
vitreous IL-8 and MCP-1 levels in the PDR group.
After immunohistochemical staining with anti-
VEGF monoclonal antibody, VEGF positivity was
localized in polymorphonuclear leukocytes and
monocytes of the cellular components of PDR vitre-
ous specimens.

Conclusions . These results indicate that chemo-
kines are possibly involved in the recruitment of
neutrophils and monocytes into the vitreous and
that they play a role in the intraocular neovascular-
ization characteristic of PDR.

Nippon Ganka Gakkai Zasshi(J Jpn Ophthalmol
Soc 109 : 596—602, 2005)
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Proliferative diabetic retinopathy (PD-
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I # =

T 5 5 PR 97 # JELGE (proliferative diabetic retinopa-
thy, PDR) %, #AEIMNE &G & 2 o B2 ST
DR R L T A MBETH 5. MEHEIL, £HEB
MEFAE EFRWIMETE L ICTEI N LY, FERERE
R 1R RV I BT 42 % 42 U 2 REMIREHE R & s h?,
MEFAEDOHETIZ PDR OB EIERICHE SBSG L T
W5Y RINIMES EOETIE, MG N EEIERF (vas-
cular endothelial growth factor, VEGF) St
BE5E N F (fibroblast growth factor, FGF) 7z & ic A%
AN B EAERN T L EBEGERN T (transforming growth
factor-8, TGF-8) s EwRF I N MMHIKF £ DT
VARZEDVET S EENT VDY, LieBoT, BT
R s FRNC PAgEE T H B 7o i, HTFEANICB T
2R L MHIKRF £ OBfRIX, PDR OERBIZEE <
5T 5LEzoN5,

T, RERIGGMETREZHEIE L L3N0, &
FEMIRE %2 & e FIMERC R EMEERF L L THER
nNTwa, £z, WEEFARREERES & O PDR TIRY
VRERE T2k~ 7 a7 7 — Y ORISR £ 7 13T
RN AOREH AR OTER I BIE 3 % & & 23FEh S
NnNTw39 Lnl, PDRIZBW CHMBREE G %2
BT 27 EAA Y OMFENTORES LU Z DEEIC
DWW TOWE EA 7w, SE, PDREEFNCE VT, H
TN VEGF 8 X U7 €4 1 > &£ PDR OjE#E & O
HIZOW TR 21T o 7z,

I xf &R &%k

1.% B

TR, 2003 4E6 A2 5 2004 £ 3 A Tlz, HAK
SRR A I A R e AR B CIE T AR 2 fifT L, £ >
Tx—LN-arerinmgoniz38HI41RTH 3.
I % PDR #7492 PDR BE &, BERRIEREERE LIS
DIRERB2ET 5 EPDREEL D 2FICHELE. W
AR D BEAE A B 2 FEB X BRSE U 7z, PDR B3 IR B
BET2THI30RT, 2D b, FMRFICHTAHILLAS
HotebOEETFHREMED X 150R, BT A& H I %
Motz b O GEETFARHMED) X 158 Th - 7. PDREE
BT 2EEEORE Y, WHEOFRKOBEICLD,
Wi L, ¥WiEd D, HETEEC D =G| EREERIEE O 3
FRICOE L2, WA LIZ TR, #Ed D13 1508, 2
Bl R X SIRTH o7, £ 72, JEPDREIZ 11
B ERC, FrRMEEBEMFL 8 Bl 8 IR, Rt oaed LK
SHIBHRTH 2. MEEIC BT 2 T4k, PDR B
B 2 HEERRIM, FlE~t7 ey A (HbAL) D
e R LITRLT.

2, BETHOFRK

HFEFMCEEL T, IRERZ1T S Bl — 22505

BEGERE R REBE C O T RT D7 €4 4 > - JIlIGfh 597

®1 BEER

PDR # 7k PDR &%

FEFIEK 27 11
AR#K 30 11
T2 (B Zcik) 15/12 4/7
FATHREER CF5{E £ SD) (%) 58.2+8.5  66.5+3.4
HEE MR AR (F¥fE £ SD) (4F) 8.0+7.5*

FlilF HbA,. (F¥ME£SD) (%) 8.0+2.2

* R E IR 2 ERNC B W TARBETH Y, FYE» S
feat L7z,

PDR : proliferative diabetic retinopathy, SD : standard
deviation, Hb : hemoglobin

PRIT OB ST S v 7 — TR 25| - Uik
U CTERE L 72, BRI S 00 1 3043 BfE (400 g, 10
7)) LT, RS L MBS L et 72, BRI S
FHIE & T80 CTHMEMREE L 72, Ml E = v <>
FVT7Fa—T(2y Ry FVT7H) AN, 2.5% Hk
ENT74 TV (72T 74 R 2 200 k1 H0
21, turEVEFER(Z3L) 150 pl ZEML,
S5AEEL 74 7V >y 7ay b REREL, ERL
74 7Y r7ay X, Tissue-Tek® (27 7774 &~
Ty I ERHOTRIA 74 AL YR VHTREE
G L, —80°CTHWHAGF L.

3. ¥R VEGF L UrEHA VBIE

HFAEOBIRE 1%, BIER IR L ¢ VEGEF B &
O interleukin-8 (IL-8), monocyte chemotactic protein-
1(MCP-1), regulated upon activation, normal T cell
expressed and secreted (RANTES) D& HIE %175
7z. VEGF O E#IE X, Human VEGF ELISA Kit
(ENDOGEN, k[, HIZE#PH 8 pg/ml~2,000 pg/ml),
MCP-1 i, Human MCP-1 ELISA Kit(ENDOGEN,
> E, #l % % P 10 pg/ml~2,000 pg/ml), RANTES
X, Human RANTES ELISA Kit (ENDOGEN, >kH,
HI %E & P 2 pg/ml~2,000 pg/ml) Z H \» 7z enzyme-
linked immunosorbent assay (ELISA ¥) THIE L 7z.
IL-81%, 41 5674 Xik(¥ bur -DPC, HE, HEH
5 pg/ml~7,500 pg/ml) % Fi \» 7z chemi-lumines-
cence enzyme immunoassay (CLEIA ) CTHIE L 7z.
HIERER OMET X, Mann-Whitney @ U #5%E, Kruskal-
Wallis #7E % F V> CREFHZRIMENT 217 v, FHBIRE MR X
Spearman D EAIFHES 2> 53R D 7z, GRE S % K %
BEZby L.

4, GREHEBLSERIARET

PDR 2B W, wmOLoHE O FAflks 2 i
W, RSB L 2BRE 21T 7, MRS &
747V rruay b LTHBEELI- 7oy 7 2w
T, 7744A%y b(HM 505E, 2 7u—2afh)ick
DRI T um OBFFEYIR 2ES L 72, St ic & 3
ey, PLVEGF v v 2 € / 7 u—7 ) #ifk(Neo-
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%X 2 VEGF, 5EHA1 > OAIEIEHK

PDR JE PDR #f

sy WV TIRE 5 B L sy WVETIRE FlsE FIRAELL
R Rk P4l + SD R R P44l + SD

VEGF (pg/ml) 27THI30AR  OBIOMR  27@I30HR 1131.2+2094.9 111110  9@I9HR 2@I20R  15.7+0.0
IL-8 (pg/ml) 2730 OBIORE  27#I30HE  159.4+174.2 11411108 3PI3IR 8HISHR 7.7£2.1
MCP-1 (pg/ml) 7HI2THR  OBIOAR 27 @I27HR 6425.0+3559.5 O9FI9HE  OFIOHR O@I9OHR 3394.2+2042.2
RANTES (pg/ml) 27 #1300 SHI9HR 19 %121 AR 40.3+44.5 1IHEI11ER 56158 66160 14.7+12.4

VEGF : vascular endothelial growth factor, IL-8 : interleukin-8, MCP-1 : monocyte chemotactic protein-1, RANTES : regulat-

ed upon activation, normal T cell expressed and secreted
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PDR # JE PDR #
1 FEF&i&R$ o vascular endothelial growth fac-

tor (VEGF) 2R,

HETERE PR AAIE (PDR) ¥ 1131.2+2094. 9 CEH#E +
1E#E(RZ) pg/ml, JE PDR 7 15.7+0.0 pg/ml TH D
PDRETCERIZEMETH 5. * 1 p<0.05, Mann-
Whitney & U ¥E

Markers, kE) % —RXFiEICHER L T, APAAP v
M(F a4~ 2= 3 >th) 2wz alkaline phos-
phatase-antialkaline phosphatase (APAAP) &% T #t {4
L7z, BgIciz~~ b2 ) 2 HnTfEL, b
PSR (BH-2, &V >3 x %) TEIZE L 72, MR, —
REUWAEDRD V12 0.05 mol/l bV A IEFEEE I (pH=
7.60) 2HWTLRAELIDDREMEGEE LT,

|11 R

1. WFhikha VEGF, 5 EHA ViEE

HIREEC IR DY, TRTCOHEERHETE
I IHERI B 5, £z, FSHIEEE X EE T RE
R DFEFINE ENTWIzA, WIE T FRAE AR OREF X
FEET2ERIRRET 2> & BRAL U 72, 58 T BR B 2K i o i 31 AR
¥, THRME EOMEFIRE & FIEE % 2 2R, T
W H o VEGF i3, PDR #T 1131.24+2094.9 CE¥{#
+ ) pg/ml, FE PDREET 15.7+0.0 pg/ml TH
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4 H
g
ﬁ 10 s
[ .
4
PDR & JE PDR B

2 TP D interleukin-8 (IL-8) jEREE.
PDR #159.4+174.2 pg/ml, FJEPDR# 7.7+2.1 pg/
mlTHY PDRETERECEETH . *:p<0.0001,
Mann-Whitney ® U #& &

D, PDR#IZIEPDRERICLHIRE L TERICEMEEZ R L
72 (p<0.05) (B4 1). #WFH®E+H D IL-8 1k, PDRET
159.4+174.2 pg/ml, FEPDREE T 7.7+2.1pg/ml T
»Y, PDR#IIFEPDR B & LK L CTHR W HE %2~
L7z (p<0.0001) (4 2). mEFH#+H o MCP-11%, PDR
T 6425.0%3559.5 pg/ml, JE PDR # T 3394.2+
2042.2pg/ml TH Y, PDREIZIEPDREE L MLl L C

BIZEMEEXR LIz (p<0.05) (M 3). PDREWCBT 2
WMFHE T o IL-8 & MCP-1 0#IEEOM I iZ, BE
I AHRERER DS & - 72 (Spearman EAZFHEE, p<0.0001,
r=0.84) (M 4). M FH¥EH O RANTES i3, PDR #
T 40.3+44.5pg/ml, JEPDR # T 14.7+12.4 pg/ml
THHEMICEREZR -5 (p=0.062) (5. PDR
HCBW T, MrREINoA#C L DRI & JF
AR ST, HFERRTP O VEGEF 8L U077 %
B A YRR R L 7228, TR R o VEGF, IL-8,
MCP-1, RANTES & 12, WM ICEEZ X 1o
72(3%3). %7z, PDREFICB VT, BEFEET R O R E
WX DWEFEEFD VEGF 8L O 7reh 4 ViEE 2L

-
[
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3 WA monocyte chemotactic protein-
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* 1 p<0.05 Mann-Whitney ® U &
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Q) ES
I__ﬁj% D FEE Iz,

B2 HHBERR 23 B % (Spearman D JIE

fiAEEE, p<<0.0001, r=0.84).

L7z, SERERRIC X % ZES MR R 2 4 U 7R T,

LV BEOMEACH > 727, WHEE L, HEH D, 25

PRI O SRR X a0 72 (K 4).
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5 BHFAETOD regulated upon activation, nor-
mal T cell expressed and secreted ( RANTES) jEEE,
PDR #£40.3+44.5pg/ml, FEPDRFE T 14.7£12 .4
pg/ml TH D MHICAEEZIZ W (p=0.062, Mann-
Whitney @ U ¥7E).

2. REEBFAIRES
#1 VEGF #ifkiz & 2 APAAP ik ORI, VE-

GF Bfila s & oz, BRI, #oRED»

5,

ZIZAIMIKG & CHEMIRTH -7 (B 6, 7).
v % i
1994 1z, Adamis 572 PDR O #E-F 48 T ® VE-

GF o 5,

¥ 7z Aiello 5% PDR % #d 5 #5 ik BA 28 1

TOWTHAE, HiFEATOD VEGF O EH7 2#H& L TLU
3k, BWENTFCTH % VEGF & FREHIESE & o BEH
HEHINTWS, i, PERREHEEE IZRIMES &%
U2 MREMLIRFHEERTH 203, ZOREBICITHIMBR
DG HEEHI N TW» 5, FERBEHBE ORI, =i
EROBE 2 RBT 2HE & LT, HKHITIX PDR » 5
FH L BEMERIcs 707 7 —YORENAL R
297 ¥ OEERR, EEHIC X MCP-1 ® macrophage
inflammatory protein-1 « MIP-1 @) IC L D FEE NS

~ornu7y =9, BREFREMPEE~ Y X €7V

BUSMEFRECHETH L L OWELENDHY, B
FRAEHEREIE DR IR SAEMIE 2 & A 72 FIER D B 503 8

X 3 PDREICHIIHBEFAHEOLOBFEICL S VEGF, 5EHA VBE

SRRz Santiiikisd FERS T H IR p &

VEGF (F¥#5{ +SD) (pg/ml) 1290.8+£2817.2 931.7£1019.1 NS
(n=15) (n=15)

1L-8 (¥4 +SD) (pg/ml) 143.2+151.8 175.6+198.2 NS
(n=15) (n=15)

MCP-1 (CF¥JfE £SD) (pg/ml) 5975.3+2984.0 6909.3+4161.2 NS
(n=14) (n=13)

RANTES (*F-¥){i +SD) (pg/ml) 35.9£59.9 18.7+19.7 NS
(n=15) (n=15)

NS : not significant
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£ 4 PDREUCHITIEBERTRNDIZEE L VEGF, mEhHA VEE

WG L WGE D 1 G| MR pfE

VEGF (¢ +SD) 351.6+183.3 949.7+977.6  2153.8+3790.5 NS
(pg/ml) (n=7) (n=15) (n=8)

IL-8 (*F-#4iE +SD) 119.1+£125.3 113.9+107.6 280.0£257.8 NS
(pg/ml) (n=7) (n=15) (n=8)

MCP-1(CF#fE£SD)  5912.9+2912.4 6272.0£2560.8 7282.6+5320.7 NS

(pg/ml) (n=6)

(n=13) (n=8)

6 MMENKIEEEF (VEGF) EIC & 2 %kt (5535K).
A VEGF Bl A 5h 3, B : EixtiE (alkaline phosphatase-antialkaline phosphatase

(APAAP)#:, /3—100 gm).

7 31 VEGF H5iiFIC & 2 Rl b GRILX).
A ZREEMER (RAD BT, B D BEEER (KL D) 35 (APAAP ¥, /¥—50 um).

EThirEEZONS, 22T, SEERLIIWEFEED
HIMEREEEE G T 274 14 > &, PDR OfFERE &
DBFEIZ D EWFT E1T 5 1.
SlEREHC A 7oA O VEGF 1%, JE PDR
B L C, PDRECHERCHMERRL 2. BT
i VEGF O#IEEIZ DV TlE, Adamis &1 FiE
% Fi v PDR JER] 8 6T 2,910 pg/ml, % 4

P D 72 IE PDR ER] 12 41 C 810 pg/ml & & L,

Aiello &I E sk & =2 A4k % A Wit o
» % PDR GER] 46 T 2.6+£5.7 CRHIE - A HE (R 7) ng
/ml, 75D 72> PDRIES] 29 5T 0.3+0.7 ng/ml,
Mm% Fr 4D e =I5 PDRAERF] 12 1T ik 0.05+0.00 ng/
ml ERE L TWw3B, %7z, Burgos 591X ELISA #% %
Fi v> PDR i 5 20 $  *F# 1.75 ng/ml, 7 PDR i f
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13 B CF#0.009 ng/ml EFHE L TH D, SEIOFEXL
DHIEFBR EFIZ—HT 2D THoTz, LizhoT,
4E @ PDR#E, PDRIcBI 27 Eh A4 0BG %
Matd %5 2T, PDR OFM%E LIRIETH 2 &
2z 5. WFEAN VEGF A o IMiEH VEGF
DG DFHIZ DO W T, Burgos 51923 PDR B & JE
PDR B O FAH, If3E T VEGF #EE, X512,
fEEE A LM/ INMAEREE 25 L 722 ISR B oM VE-
GF g% ELISA 2 L D #lE L, TN VEGF #
i VEGF 35 L w2 HE L TWw 5,

7EH A VIFNREO JINEREE, EEERZ b D
R RTF ROBHT, 73/ BRFIOMHEZLY, C
XCrEHIAECCHTrENA v EWXKRAIEN S, IL-
8 X FH Bk IZ I3 % chemotactic activity 2 H 9 % ¥ A4
k#A4 >0T, MCP-1IZHERIC R 2 WEEE 2 b5,
M CcoOHE, ~vo7u7y—YORBBEFET 32,
RANTES i3 # €Y —T #ifg, HERK, FEEk, FEEK
WX 2 EETEEER 2B T 59, SEOFERE T PDR
BT 3, MFHEEFOIL-8 £ MCP-1 8 EIC k
FLTwikZ e id@EkoRwRED-E -T2, £/,
Elner 5'91% PDR O F &N T IL-8 & MCP-1 23} i
BHLHRLUTERBEICEMBETH S L E2HEL T3,
IR otz LTwS, Lnl, SEO
&% Tl PDR RO FAEH @ IL-8 & MCP-1 3 A E
ZIEOMEA /R Uz, M/INIE N T OIS NI & B
mEk & s, Fhics &k MlEEER T OHEME
X, PDR TOEBMIMEROHAZICEETHS L ST
WBIOZ b, F e FERO WM D 1 13 MCP-1
2T, IL8 b EEFAND 2 L lEPINT
W3 ZEhENS, IL-8 B & U MCP-1 3WFHAHNTO
TFHRER, HER, ~7u 77y —YO#EICHAEIZRES LT
W3 ZENHEE ST, IL-8 & MCP-113, ZE5|M:HgE
KB % £ - 7ERISe, HHEOIRVWERNIC B W CREDOE
MEZRLIED, HEFENCERER o7, 5,
IL-8 ® MCP-1 1z & v i U 7 RAERTIE & $IBYE O 5
BEMEE EOBMRICOE, MEAVSLELFEZ SN, T
FHENIZ BT 2 IL-8 £ MCP-1 DRIz O W T, #
Pk BRI, S 2 JMifE, vou vy —Y, MRS
A, MENEMEL EOHRESDWDH 50, AT
TENAVORKRETHHT I LI TETBLT, Z
NS DOHRKIIDOWTIFSEE, MOEBRIC LR 2%
T35,

—7 RANTES i, #RFEEEFEOMBEHTLAL,
PERIR CORMBEEEICHEES 2 2 L20%, FERRER
FEIC BT 5 8 O LI MCP-1 & & bz ic2L,
~7u7 7y —YOEFIEET 2 L OWEPBDHY, B
RIEOKINE, H/NIEREECHETL7ENA > TH
2r#FEzonTnwsd, LerL, &0 PDRE & JEPDR
BT AT O RANTES OEEICEZEN Lo

BEGEREIRERBE C O TP D7 €4 4 > - 1K 601

JeZ s, PDRECBIAHETERNTOFEEEER
BweFzzohiz, Lo T, §EELIE PDR I
BUO2EELR 7L A Vi, IL-8 & MCP-1 Th % LF
Az, Fio, WTARHMEE: JERM TR H AT VEGF,
IL-8, MCP-1, RANTES O TFRFBEICZN L \» &
WIRER» S b, TR VEGF, 74 1 VIEE
&, MMM AES MEERORFIC X 2813 <, W
THENTOREEMELTH S £F 2 5 hlz. VEGF
B9 5 SRR L OSSR 1L, PDREFICE T 2HF
RN DL E MR, BBk VEGF Bt cho7z 2 &
5, WTFRNTVEGEF »#imd 2 EHRRAD—> & L
T, ZRZAMBRPLEZERDOESRE S 117z, Edelman
5203 F v b TR & 3 AN T4 2 2
L, RIEWCEEL - MBEINEHECE, AMEKC X2
VEGF B4R T 5 Z L 2E Lz, 7z, Naug 529
W~ v A DBEEFFMEE € 7V TORBIRE T, 10
BEEIAGEEOM AP T, v 7 u 7 7 —Y» VEGF
BEELZRSHEFEL TVEILZHMEL TS, T
bbb, MTHENIZEB T35 VEGE 53 2 MEH4
Wi, 77 7THIRER 2 2 TR, BN A A
SEAINS VEGF offlicr Eh 4 YickVFES L
72 5o 8% A HIER S0 BBk 2 N U 7 BE R S EAE § B AT RE S
Ezohlz.

WHFENDO T E 4 A M E MER 4 L ORI L
Tix, Koch &20EHEI ) 7~ F OWBIEHEB» s B2~
a7y —YHKD IL-S MEFEERND 2 2 & %,
%72, MCP-11cBJL T, Yoshida 5923~ 2 X D&
MiEEE > & DMEFECEES T2 2 L 2HmEL, 7€
1A HBHMEHEFER»D S Z ENERHS LT
%, L7e»-5T, PDRoOMEF AL T, EFHE
I VEGF BED LEBEETH L HEZ o005, 7
EHA VEHBIW X 2 EEOMEFEERANEET 26
HbdHD, ThoD7rEHA >%A L7 PDR TORKH
MEFEDIRRBICOWTRE T 2 LE R H B LHF 2 S5
7.

TBEKz2 5124720, THREWIZIZWIZEE  BH I ES
Wiz LEd, KX OERIE, 5 108 B HARREIESRET
FRLI.
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