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A Review

Cell Biology of Hyalocytes

Taiji Sakamoto
Department of Ophthalmology, Kagoshima University Graduate School of Medical and Dental Sciences

Abstract

There is a group of cells, called hyalocytes, in the
cortical vitreous. Although hyalocytes were dis-
covered more than a hundred years ago, the molecu-
lar and cellular biological characteristics of hyalo-
cytes have yet to be elucidated. In this study, we
investigated various aspects of hyalocytes and, also
performed triamcinolone acetonide (TA)-assisted
vitrectomy to remove the hyalocytes for diabetic
macular edema. Immunohistochemical analysis of
rat eyes showed that 90% of hyalocytes were nega-
tive for ED1 but positive for ED2, indicating that
hyalocyte is a tissue macrophage. Chimeric mice
were created by transplanting bone marrow from
green fluorescent protein (GFP)-transgenic mice
into irradiated wild-type mice, showing the origin
of hyalocyte to be bone marrow cells. Bovine hyalo-
cytes were cultured successfully. The proliferation
of hyalocytes was significantly enhanced by hepato-
cyte growth factor (HGF), platelet-derived growth
factor (PDGF), vascular endothelial growth factor
(VEGF), and fibroblast growth factor (FGF-2) and
inhibited by transforming growth factor (TGF)-z5.
Among these, PDGF-BB stimulated the prolifera-
tion most potently through the MEK 1 pathway.
Hyalocyte migration assessed by double chamber
assay was also stimulated by PDGF-BB and it was
mediated by the PI3K and p38 MAPK pathways.
Cellular contraction of hyalocyte was significantly
enhanced by PDGF-BB and TGF-3 through Rho
kinase, p 44/42 MAPK, and protein kinase C path-
ways, as measured by collagen gel contraction

assay. Next, the relationship between the vitreous
cavity(VC) and the immune system was studied
after intravitreous inoculation with ovalbumin (OV -
A). Injection of OVA into the VC of C 57 BL/6 mice
resulted in suppressed systemic cell-mediated immu-
nity to OVA as determined by the ear swelling
assay. This aberrant immune responsiveness follow-
ing VC injection of OVA was termed VC-associated
immune deviation or VCAID. The phenomenon of
VCAID was mediated by intravitreous antigen-pre-
senting cells. The histological study of chimeric
mice showed these cells to be intravitreous residen-
tial cells, namely hyalocytes. VCAID was abolished
by intravitreous inflammation such as experimental
autoimmune uveitis. Finally, TA -assisted vitrectomy
for diabetic macular edema was performed to re-
move cortical vitreous, because it contained many
hyalocytes which could secrete inflammatory cyto-
kines including VEGF. Although the number of
treated eyes was limited, the surgical results have
been favorable so far. The investigation of hyalo-
cytes would open a new avenue for better under-
standing and development of treatment for various
vitreo-retinal diseases. (J Jpn Ophthalmol Soc 107
: 866—883, 2003)

Key words : Hyalocyte, Vitreous body, Vitreous
cavity-associated immune deviation,
VCAID, Proliferative vitreoretinopa-
thy
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TR 1512 H10 H

contol i TGF-g ii PDGF i HGF

7IVERE (mm)

12 FILOIREEEE L F-EEf,
BEMOmIcE7ad 4 N 207 VB R 2 % (KHD).
ZOBEFEEEY, FrfEREERM LU, SR
N, M7 URA7x—3 7 HERTF (TGF-8) % PDGF
AR SV RIRE S Bz, (% 1 p<0.01). FFHifgiEgE
K7 (HGF) (2 &8 & 20 2 PAERIBER 3 e v o 7z,

X3 REXHFETICETAe7OYA b
sLa7—4 5 IVnlE

ELES 7V OELE (mm)
S 1.40+/—0.02
PDGF @ & 1.284+/—0.03
PDGF-+HF 1.38+/—0.02%
PDGF +Dex 1.24+/-0.01
PDGF+PD 1.26+/—0.03
PDGF+WM 1.37+/—0.02**
PDGF+GFX 1.41+/—0.02**
PDGF+SB 1.31+/—0.04*

*1p<0.01, **:p<0.05. HF : Rho
kinase #l##], Dex : dexamethasone,
PD : PD 98059 (p 44/42 MAPK kinase
HH A, WM : Wortmaninn, GFX :
GF 109203 X (PKC #I il #1), SB : SB
203580 (p 38 MAPK Ik #l) CHLE L 7z
HERT,

A MNZBOLTREPZEEESNTWREWS, 22T, BEY Y
e7uyA bEHTRE Lz, [8as =77 g
ZervadA vREELTEETSE, 37— U7

E7 o9 A b OMEEDT - JA 873

(mm)

16

14

K3k

-
N

k3%

4 IVEE (mm)
® o

(o))

PDGF-BB TGF-8

X 13 RiEWEBREST IS4 45 ILVIEEEEL T2
EERIER.
PDGF, TGF-B 0w b a o —7 > 7 VIkE%
BT 228, ©7ay A bidfbo 2 FEOME I E~
EIEWIEIER 2R3, ** 1 p<0.01

W:v7od4 b By 7k [ Wt s LR e

AR D ZIEIH] A 7 = X 2\
1 ZEA S =X A
TREIZ2 8 ) 7 — DFFAE © blood-retinal barrier
2 TREEIIX B =X A
a, RFREIHY X 7 A
HIEAK, WP KEMHYE O EE
N, B R, 8 C FASL+
b. 25 Ot it E - ACAID

X 14 BREOREEZFREZADANDZILDE LD,
ACAID : anterior chamber-associated immune deviation

BIEL TITL., 22T, ZOEREZHET 2L TE
B 7Moo 7 VIERE R ERET 22N TE 5 (K
12). #OfER, PDGF, TGF-g WEREIZ7 )V OE %
BT 2 2 eBbrot., 22T, FNVIGHIZE T 5l
FAN Y 7 F MAGE R TN D T2 012, B2 S EIFE % 6 -
T EBETo 7z, AL 723K Rho kinase #IHIH,
dexamethasone, p44/42 MAPK kinase #ifI%], PI3
kinase #l1#I#, PKC #1%I#%], p 38 MAPK #lI%|#| T &
%, Zhizk % &, Rho kinase #IfHI#], p44/42 MA-
PK #&I3, PKC #1117, p38 MAPK #lIidl#Niz & 0 [FH
TERFI S nIzDT, E7a¥ 4 ik % PDGF #l
7 VIEIERC I, MlEAN O Rho kinase, p44/42
MAPK, PKC BEEZHE 2L TWa I tBbholz
(£3). IhLTdlBmc, RERICEZSWESNS L
&N s TNF-a TR7 NVIGEREIER A on 3, Hid
WIEEIHIFI OFE L BN 2 - Tz FERARR).
ZZTZOERAR, E7094 MEEDOLDME S H
BN 7012, HFEAOMOMIEE O K %175
7. BEEw v aF LML o e 7Y 7l BEER O
FETHET, BRCOFEERAWYS, ZOFE, &7
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n=4

200 ~

150 A

AEar swelling( zm)
)
o
1

[42]
o
1

0 —
OVAv.c. - - +

OVA+CFA s.c. - + +

15 Vitreous cavity-associated immune deviation
(VCAID) nHFTEARIFAY 2 RERHIER.
~ U ZOWHFE V. c)ICHE(OVA) 2 Ah, 7THE&IC
KT (s c)icHERET 5. 5107 HERICLAATICR
S UPRCRE L TEREAE BERicksE 5
%, MfEERENEEI I NG EHEROEBE S BET O
TZ DR 248 L U CHIlgM:SiZ O 1E Bt % E = Ak
T3, WFEACTRPREESINS &, ZOFiFIcs
T % MR S DS RN HIH] S B 7z D E D JERR
DEETH 5.

*1p<0.05, CFA: 7Y a,N>

oY A Mixthokic b ~T, TGF-8##%, PDGF #l
BOWTNOBETBWTY, BRICHWT VIGEER
ZRLI(HE13), 20 kix, E7a¥ 4 MZIEAR
FEPER BT U Ol Rt = i - 3 35 E 0, B
T FEMEIC DB 2R THDTH S,

IV E7a¥ A bDOFERE(part 2. vitreous cavity-
associated immune deviation(VCAID) i
2T

MR B ORI, RICEVICRIEBEM L HRT 57:9
Eldwv z R A KIERIGHIRATE Z %5 &, IREkKEAKD
BEE2ZIT S, RERIIEBO THBEEBEZL TS
B, Vol AMBBEE SN S & BRI 38R ¢ R#
Thb, 22T, BRI TELRURERZINZ LD &
T 5B BMED - TE D, IRERIZAEEINCER D TR
Balf#Thd vz b, ThzMl4cEsens, 2
2T, ¥l =—277%®Ml% anterior chamber-associat-
ed immune deviation (ACAID) L WS A TH 5. 2
X Streilein 529 L5 THRASNIERTHD, Hi
BRNICHESZEEINS &, ZOHRIINd 2k e
LSRRI E NS EnwS b D THS, ACAID O
A ZRLFFFEL RSN T WS D, IRERNORE 2

HIES3E 107%& 125

200 1

150 1

100 1

AEar swelling( zm)

50 1

0.
native positive VCAID
NO EAU EAU

16 EBRMBECHREMNE JELIZL Y VCAID A
21b9 3 Z & HRTRERIER.
EERNE CREMERE S BE (EAU) 28 2 L 72K &
T VCAID #8325 &, VCAID 23FHE 35 Z &8
T, NS I BEZERL, *1p<0.05

native positive VCAID

SIERMZ B 0121F, WO CHIRMZEHEATH S
EDFEH I LT 52029,

MFERRETE B L T Y, Mg 2D 7% L En
ZEWT 57D IR TEHEE W (D 5 Wik E WL
BhD) eI ILEORENH 5., ZDz012iX, 17z
I AL TWE I ENEFICHBGBTE 3
2, BHEETEDZ & 2FH TR HRE IR, 22
T, WRIIWHTFHRIC L 2 0E R H 5 EIREL T, Z
L% vitreous cavity-associated immune deviation (V-
CAID) kg L7z,

1. VCAID OHEFEIZDOWT

VCAID %, ACAID {7z X H = XA THET B &
BbhznT, VCAID OFELEDIHIZ 1 ACAID O
16 % FERA 3 2 AEHER) 7 SEERE & — RS L TR w7229,
R 5 &, v AMEFERCHEREZ AN, THRCKET
CHEREST 3, 512, THBIUBNICERE L PR
W L bR BRI S5 5, MifatE sz
PEEEE NS EHEROESBBEINT 20T, ZOES
PR Uil fEomEE s ERbT 2w b
DTH3, #OFE, ACAID L[FEEK, WFENIH
FERBEZESND L, ZOPUFICHT 2 Mo o R
NI X L5 S VCAID BNEET 2 2 b ho
72 (X 15).

2. VCAID 0453

1) VCAID DfE1EizDWnwT

ACAID BT 5 BT T, AL S N Al
EENTICEET S, LirLl, BOBTEOLIER, B
IREEDIMENIE = 2 & ACAID ik 5. Th
&, FABEBHEOERE2TBOBEELFHMTHSL., 22
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T, FERRREEDTFEET 20 E S PIZOWTHRE L.
VCAID OFFEDOE L, HiRDHFEE AW, IRAX
Eld, ERNECAEERE I EAEHW:, ZOoRE
IERORRIFFEL K BTSN TH Y, KIEERPURES
% 10~14 HCRE DM IR 2 bDOLKRIZHRILE
SFED, HBCEHIFZZFERE L ES 2D
Mo T3 X512, ZOHERRKCEEMLS
2, WMFRCRERZEIT I ENTE 20T, IRERREME

200

200

150

100

50

AEar swelling ( zm)

0

OVA-pulsed PEC — — v.C. s.C. i.c.
inoculation

OVA+CFA s.c. - + + + +

X 17 #HERRAFEA VCAID IZEETH D Z & AR
IRERIER.
HBICRBEIY v 707 7 — Y 2HFERNICERS L
T, VCAID 0FE2F~3 &, HEZMHFHRICAN
W2y Bb o3 VCAID 3 FHE A EE T H 5 (vitre-
ous). PIFEETRMAEZE, T (s.0) b 2 »IXMmEN
G(.v)BETEFHEI ALV,

N.S.: BFEZ%L, *:p<0.05

naive

7 ay A ORREEYY: « A 875

kb7 —F 7727 ViR 22 ETRETH S, %
2T, RERBLILIIREET VCAID 258+ 2 &, &
FEDS R & 58V 10~17 HH 11X VCAID 25583 5 2 £ 28
TERPoIN, RENBEETHS 3, 7, 24 HHIZI
VCAID #58E ¢ 5 2 e N T (M16)., 7z, 4~
g —uA F v (11-6) DIEFAEREAI & 2HEFHEE DRI
b VCAID iZFE s hsdpo 2 RERAIER). 202k
5, VCAID & ACAID L [HEEIC, REMTRWIREET
EFHEMEIEIND LI RHIER O Z L b o T,
2) ViRETHEOEE OV T

ACAID kBWTIX, PIUR%2HIEN TR T 2 PURE
RS EETH 5. HiEOPUREETMEE, #ERO
G 4 A4 kD, B UDHENEE
HHIRICEB STV S, CTALHIE 2R L 72 REET
PURIMFL %2 /U CHIRAERE L, PURREN LY 7LV
YP—THEZFEST 22 L2k, 250tk
Hfl S5, VCAID OE& b [RROEFVIEE S
72DT, ZDWERDT D DEERZIT- T2, PilF = EEH
FHENICREST 20012, HorUbHRICREIY
le~ru 77—V EHETFHERNCEES L TBWT, VCA-
ID OFEBEEZFANS &, PURZHEFERICANZVIZ D
b 63 VCAID IFE R CTHh -7z (KM 17). F 7z,
ZOBRRIIPURIRRHIE 2, MEND 2 VIR T I &
Sl kot UEDOFER®MS, VC-
AID OFZB R PFRRERAMEE N LI b DT, »OHKE
PRI IR S TARBREE N I 828 S R EIIHIENIC 2
WINDLERD D EBbhroiz,

3) PUERERlEE e 7 vy A bicDonT

Ak & 512, VCAID OFEE I I3 TAN THURE
TR PUR 2 38583 2 BN H 5. 2T, ZOH

OVA-inoculated

18 #HiF% GFP-F 4 57 RBEFHAIZIRES L B0 FEABRHRTE.
Naive : SKALER, ovalbumin(OVA)-inoculated : iR £ FENIC G L IR, HUE 2 EN RS
LT, BRI SHEFERMICHIFTIZA S 2w, fEGH EEMERRED 77 ) 7l TR iA L
Tw, JFEZER X100
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SoeFEE
X 19 MEEELICE-HETEEEOD /N — .
N TR ER IS T A KB (< a2 5% - o i PR B
DFRY — 2k, O AR, FHHA, 554HEEm
W 72 8E ORI,

U AR R

100(%)

0 20 40 60 80
PDR n=40|

DME n=26 |

X 20 FEBICHTAWERLICERI-ETFERED
DNG—2,
V& ABIDSEER S HBEIR B & D i o 7z,

O:vozA® O:#HEY W eeREEn

JFEERHIIZ I TH 2 5 ., PSR RHAOER L L <
X, O&FFEREZLTWAIMEND~ 7O 77—k
E, OMTFHRRNICER ICHFET 24ild, @%nlstof
M, 22T, ¥AIYRACHEEZERS LBO, BT
oM OBIM 2Tz, 2 OFER, TUEREHETHENIC
BELTY, BMOKENZTIUE, T omrEan
WHIREIS A B C i3 oTz, £z, fBEGE A
D 7 ) 7 MRS FENICIRA L TIT SRS 7
Motz (18)., DI s, WMTFENOPIEFIX
HEFENOER OMIFZIC XL VITbhTwa 2 Elbno
7z, WTFHERNOEEOMENLEEDOE 7aY A b TH S
Z XX, BIABRIEYTHY, e et FOEELR
BaED—> & LT VCAID 12 B1F 2 HiF B X OHiE
BTRRH 2B EMEZ 5N,

V b7 udA b R TR R

TR % W7 iF98 T, AMCd 7 ad A - BIFEE
FTEZLEbhro TR DD, E7ay A4 FHBE D
MR TR B ORRBIEK D 2 WIXERICED & 5 B
DLIEWDIZOVTHE, BEAEHRESR TR oTz, #
2T, ¥TEBROMEMETFHEROBICE T a4 s
FAET B2 H~NT-,

1. WFHRE/e70Y4 FDHE

HFEFM 21T O BIc, BT EKEEI 2 5> Tw
EWERTIE, ALICEREHE AR LR - T AN D

HIR&3E 1075 125

X 21 HRFERBENEHBETARENHAETER
#5H,

W EOdZ, ~7a7 7y —YKOEZ L, #
Jageit % HHAFE T4 VYV — ADHIAENICEET 3
L (RED 3B - 72,

5., TAZRHWTZNRBIET 2 £, NLHRIBIHTFAE
BRI LIBOIRTY, HoETAREE S HEERRIC L
FLIBBE S NS, 22T, - 2R
B DAY — > % 3 DI T, BT RRR R
iE, WEPRIREEBEE, MR PAZERE, ZFLIR MR
D2z N 2N DREBERTEND B0 E S B FH N
(B19). = OfEHR, BREITHEEETEIC O F AN ICHE T
FENEAFT 5 H DN, FERIEHEEIE O%E 1O 485
M I 123029 (K 20), 2 2T, RIZZ DR TFHRREL
BEHFRLC, EEBFEMSE CHE L 25, FHR
SRR TR 3% <, ZRIEREFIE~r7 a7 7 —
IO R Lz, MlEZEEE2SHREL 74 Y Y — 2051
feENIcEET Ml Th-72 (21, Thsike 7
O A b ThbEeEZONE, BErt7ad 4 b EHn
72 EER T, (KIEFES° PDGF RiN7 £ O BERRIE S B i1
FEHREPRE LA ZINAS L, 7094 b VE-
GF OPEAZTIHEZE 2 DT, Zh o OHIBERERTF
REEHICEE L T, MR 2 EMid 2 EHH 5 &
Zzoni(E22).

2. HFHREREMICOWT

BIRD & 512, BERIRARIC B 1) % HEBTE - ORI RL
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s
3
2 I I I
1
0 J

) () (=) (H) (=) ) (+)
control  Hypoxia  PDGF bFGF

X 22 #EEYLbeF7OYA o VEGF E4.
BN E AT (VEGF) 0L /> 7 ay b TE
#{bL 7% mRNA & CFHli L 7z, {ERE% <> PDGF ¥,
bFGF s YO &M 2 INZ % &, £ 7a% A ~ix VEGF
DEEL % TTHE L 72, #itlild VEGF mRNA &2 2588 L 0
HTRL7ZbDTHS, DEX @ T4 29V VR

DEX (100 nm) :

23 WFFREREROMHER,
BIERE T ARHIEE 2 Z U/, triamcinolone aceto-
nide (TA) S8 2 #AEE Lok S 0 5 &, BRENT
WREEIZ TAERSE Eb D DL, FOEHEH L
wa NG, FOWEE VLY F(ERHA)RNY 7 7Ty
YazZ—FVERHWTRET S,

Bic3fifanginsg, £k, BEMETERES b, HHE
REST L ETCHRZEEBES Y EEbs, %
2T, FEREEEOHTFHRFMcBWT, TAZHw»
T, WEE FICERE LU E R REAT 2 FinkE
(PR EREN] & LT, ZO%E 2B LI, 1K
T3 &, BEECRIEFRABELR Uk, F%
L7 TABEK zMEE LcWwsFT5, ¥58, 5
FHTFHREE I TABERSE b DL ), 0D
DEHLIPBEIND, ZOHEE VLY bV T T Ty

X 24 MHEFERBBREMCRINEZAERELSTHE
BB BEETFEMEEE.
I (ILM) D A58 H 55, JRAEZE X 4000

K 25 WEFEREBREMRTHRINEEAEREELSTIE
BB BETF MRS E.

WELFU (ILM) +i TR EE (VO s A b s, FE
X 4800

X 26 HFFEREREM CHRINIZAREREEZSTHE
BB BEFEHHTHE.

Py 5% 5B (ILM) +H LB 53 78 % & L % R 3
4000
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X 27 WFHEREREMCTRAINZAERIELZSTHE
BB EEFEMETR.
ILM + il f 5% 4> (hyalocyte) + VC 23 & &> 5, JR S
= X 1800

PVD #

ILM+RE PR AR S ILMD &
40% 30%

ILM5iF AR
30%

HIR=EE 1078 125

VaZ—FIUVEHWTIRETZ2EVIHDTH S (K
23).

3. HFHREREM THRAIN DS

FER DFEIRIR EBERE 120 3 2 i TRFAMTIE, BRI T
BHBERR T 2 ERFMOFELREN Tho 2. Fhic
0, TR L ERYE (VEGE % &) 2k
CDAHTEL, WEA LOEFEZERE L CHERE%
BRI L TWAIHTHROES | ZMERT 2L VWIFEZ/HTH
2303 Lol DR TR E BREAT T, AN LRI
THRHEERAE S Ui S o I HEIEE oM RS %
B bDTH 20, EEIC LN O FEEEIRES
Nizmpidbhr sy, 22T, ek X 28EE o
BArf &, T EREREREN 21T > - OERAFHB %
PERIRRBHE D BE ICOWTHIE L2, FRZNDUE
AT o ok, WEESR 2 KB - it U CFEE TR
THRET 2L, TOBBEKSICEIVLUTO 4TS
niz, bbb, 1 AEMEO A, 28 AR
-+ MRSy, 3HE NS PR, 48 N
B MR s + TR E Th 5 (K 24~27), 18
MO AFRCHED IS T, HFHRBRESRZEEICRS L
WOFTHTH S, ZOFER, (R H
T 1B 30% T &9, 40% 2 4R HD T
72D, WMFHREEREN 2T 1285681, 1o
EIED60% ITHEML 4 BEDOEIE DS 20% 1234 L 7z (4
28). TDZEF, ERITbIL TS NLHEIHE P&
FIEETI1E, o MR _E DRSS TR L IR 5 % #
HTERWIELRRTODOTH S, (7, SHEOWMFE
FEBREMZ VS Z LT, fERELVRMZINS
DS ZBETE D b,

TR ERR SR

ILM-+F F- gt AR &
20%

ILM-+F8 T A AR 4 ILM® 7
20% 60%6

X 28 PIRFIRZ IR - #H U CEBETEEME THRE L - ROBALL Z R T4 I8 (PVD) 2 L

FAHRERREMEEICS 1T TR L 7-#ER.

PVD BETRWEFREZZ T D b D13 20% 123 E 3, 60% % PEEFE -+ F AR R +HIE 5> THREK S h
2HDOMNEDTWIzDIEN, HTEREEREMNEECIRNERBEOEEH 40% 8EmL, WERE+
TR + MRS TRERR S D b DDEIEHN 30% i Lz, 2D &%, WP EREEREMIzZ LD,

BRI LD SEEZRETE 5 2 L 2T,
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HOREE 64UT) HAREE (65 LULE) :
log MAR i &i#% 71-log MAR 1if#%8 71 log MAR #fi#i#R 71-log MAR 1fi %48 7
15 — 1.5
P=0.0025 P=0.125
1+ 1
L 4 A
L 2
0.5 ’ A 0.5 &
.0 Fa'AN
% A
of A o Yo fre
oM A
A % L
—05 ’ A —0.5
A
4L ! 4L I
TA B ILM B¢

29 PERIFEBEERENNERRNICRITTHE,
MU LOBEORNIHBEE ICOVWT TAH(®) L
ILMBE(A) 23 2 &, 65k OR T, TAR
D BEITSEE R E o Tz,

R 4 VERBEBEICHT HFHFMHRO

AR EA
PVD# TA®R ILME
% (%) 38.5 37.5 30.4
1% (%) 30.8 16.7 21.7
A (%) 30.8 45.8 47.8

AFETEISTT 0.1 0.13 0.18
i S 0.11 0.18 0.2
PVD #f : IS T ARKEED &, TABE DM
TR EREE TITo72 0 0D,

ILM # : NEERBKIEEE T2 b O,

4, BT HEREREMDIMERNDICRIZTTHE

INETOEL DWFRICE % &, MTHHREEREME
w2 &, shRrCHEEE O TR E DR ETEET
bV, TA ZHOIHEFEFN T, RO REIEIH
ENBZ BP0, %72, SFETOEZ Ak
DOEPHEDE 2 TX W), 22T, ZDOFMzHER
JREIHEICH WS Z EIIWRETH 2 LF 2, FMHE
DWTHNTz, FEkiETH 2 A THIBERE AR D &
2To b0, WFHRKEREN2To7: 00, WEHR
BEHEEE TTo 72 b OO 3BT 2. TN NOFH
2, FIETOVEET), FER, BB TIEER R
Mmolz, FOFEER, WIFNOBET b FMiEOFIEITIX

TA & ILM B

30 FERFEBIESEOMERNICRITTRE.
U LEDBHEDOHENHEZE IOV T TAHK (@) &
ILMBEE(A) 2T 2 &, 65U ETCRERE &
mo 7z,

FTAT &L D bUEE L7208, HEFENCERRZE T ko
7z (& 4)., 2T, FiTHiD the logarithm of the mini-
mal of resolution (log MAR) #1574 & FHi#e D log MAR
%5 IE (FATIC £ 2HITEEE) L FERICOWT,
M EFAN:E 25, NEFRELHEEL - b OI3Fm L
EOHEBEN D 2 58, HFARKEREMR TI38EH & & OM
Bndbot, 22T, ThThOMHBEERSZZET 5
65 R AFAEICL T, TNLVEBEVEFICOWTHIK
BZOEGVE, HTHRRERER & NSRBI
WTHEES % &, WIRFREHIEEREO 770 R It
DARRTH-72 (K29, 30). 655K TR UM%
TolBEIEEEN Moz, ZOZEiE, HEDRE
PRIGFBEE B O FERFM Tk, NEELREZ1TH
BOAPHROLI EEZEHRLTWSE b Lxwy, Ly
L, +oREM*EDI-HIAEFAETEEVLDOT, Rk
HifmE 3 2 EI3TE RV,

VI THFAROMBISEIE DWW T DOFHE

ARTIE, HFEROMBEKIEE WS 7T —<IZDWnTE
7uatA s EFDICERL OFFSERER EEN Lz, TR
WAEHPPREETIE, HIENIZEAETFEELRWVWEEZS
NTw39, ZRIEHL2ERTIIEETHS., YV A,
ENVEY N, 7¥, 7Y, ZLTCE bOWTARIZIZET
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u¥ A B MENTEEST 205, ZOBIIESn
T3, FIHESAROMIER L T 5 &, 204
RIS TWS, 72720, s tnoT, £RAN
TIEEAEEERBEZRELL TORWLEIZW RN,

Zv MBIy X EAOWIERER,LS, E7 OV
4 ME, PR THMELIEB i~ 707 7 —YTh B C
EDbirotz, BRNORIELR & CTHTFHERPICHENLSE <2
07y —Y3HEKHKROBH Y2077 —YTHEHD
T, ThERRcs~r07 7 — VPRI TFEREEIC
FELTWAZ XKD, £, vyl eAv:
EERC LY, Zoi~vruryr—yY, $hbbt7n
A MIFBEMERBC L VEET 2 2 &, B X MERER
% PDGF &\ o 72 BB IRIFREIERE 12 £ 5 7 D B ic &
D, VEGF QL2 TTHEI® L Z tBbhot, £72,
ALY BTN EESPNHESCI2BERDHLZEbbho
7o, TS, IRPBEIEMER B R EE S 2 A E L
LbOTHS, WEIIET7ad A NIOBENEFET I
TERVY, O XS Ll EED I <t L ICHELE
L, L2YRIKORICERICEI T2 0wS 2 Lid,
RS TR DB % SO BRI R ERMB D % £ v
Z %, W7D 7k, RERRBICH- 725G, au-
tocrine FJIZ R R ICRIE 2 S TIT <& b 5
Emo, e7 YA MR OBEIEEZAL S RE B I
XRBPEEIE BT LI ITBBETE 510,

L LZDOKE, 7094 RIBNOKEZIZ 5
A TH S VCAID 2FFE T 2 L) HELBRE D F
7z LTw3%, VCAID I B} 3 iR, EH%
BERPOBRBTILEND 2, —RICHB~7 0
77—V IOWADIEREETLDT, 7 uYA b
BHIFITHETH 2 L LTHFEE RV, 7oy A4
N DB IR EBN IR WELE, e 7 a4 ME ETFHRI
FEBCEETIME] t B8 T 2426, e7avA
F=VCAID i B 2 HiEter Ml TH 2 Z L IZHEFET
b5, (e 7oV A4 M) PECHETERCEELT, &
ESEELWEII[REXOR TV ] 23, HHE
T TFARDOKEEE « S 2RO 721X, MO TEENTH
3.

ZnTi, ZOFERRERLEEED XS CREIND
DTHHIH»? —McEEEZ bz LeRE, F
WrE L Tharhrigiatdfbz ik onntwnbil
T3, Wiz i, EIEERN T ARREBYE 5 & 2 EE
BRI PR HEEE OGN FTH 2 L W 2 ETH S
S50 DUHNE, WHPERFM 2T 2 & 220, I
TRZEIT AL v FTh B ESh, HTERFHOHELE
BEAEL D bRoTWI, UL, FESOREDD R
WIS TRFM 2B 2 &, W TERTME B o2
Lol & &% L3FEZII W, 222iE, ArEL
T EMFRIRR DR H B 13T TH B, HriE, FO—DO0D
B4l & L ¢, VCAID 2217 3, AHPELHET TII,

HIES3E 107%& 125

VCAID B WCTIRNOREEMZ L5 & LTwa, L
L, REOHOFMNL I NIz DO RIENIEL Z 572
IRTIx, SBEIOERTREI NIz L D12 VCAID i3fE1E &
nad, ZLTC, e7udA MIDLARELREEI Y S
FOWHEELTLES EEZONS, ET7 YA &N
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