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BEEC, —F, Pin CcRAREZ+RAD Ao, 5T, BEOHERFBRETH, BEENRRA, > BAB
DEBMEMEENA BRBOFALICETL TREL TV 5aAEMA R S s hyz, (HE 92 1016—1020, 1988)
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Abstract

The permeability function of the blood-retinal barrier (BRB) in comparison with that of the
blood-aqueous barrier (BAB) was analyzed using fluorophotometry in diabetics prior to onset of
retinopathy. The eyes used consisted of 96 from 51 non-insulin-dependent diabetics without
retinopathy, ranging in age from 30 to 59 years, and 45 from 32 age-matched normal subjects. Based
on the results obtained from fluorophotometry, a computer simulation method was used to postulate
inward permeability cefficient of the BRB (Pin) and diffusion coefficient in the posterior vitreous (D-p)
as an index of the permeability of BRB. As a guide for permeability of BAB, we used AQ and AV
values, which were caluculated using the aqueous value and anterior vitreous value respectively
corrected by measured plasma dye concentrations. These four parameters obtained revealed a
significantly high level in both AQ and AV values in diabetic patients in their 30s alone except those
in a higher age distribution as compared to age-matched normal persons. No significant difference in
Pin was noted between diabetics and normal controls in either age distribution. This suggested the
possible acceleration in permeability function of BAB, preceding that of BRB, prior to onset of
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diabetic retinopathy in younber patients with little influence of aging. (Acta Soc Ophthalmol Jpn 92 :

1016—1020, 1988)
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EREFABETE, T OWH b MEAEM blood-
retinal barrier (BRB & i) %192 1 5 74t blood-
aqueous barrier (BAB & B iCds b2 Btk e 2
FHELTWB I LAHMBATV3, Tiih, BRBiC
BIL T, £ OFEBEEE O TTEH I RF I REEED
B CETITHEECHE LTV5 2 L0 b F OHEER
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fo. TOER, BEHCWE, MREYELVCBERA
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1. #FR

PERFBEL LT, 30REBEOREE TDA v R U YV
FEFUERFABESLA (B4 A, TE27A) 96
R, ChboXHie, MY REECEES L
ftboTHB, Tiobhb, WEEGEHERS LR
REHE O T hIZ Y - T b BRFEEERAE LR i
PolebhDTHD, —FIEFHEEL LTRA—FRBEOE
WERA (BHITA, THISA) 45BE A, E¥
Biont LT b WEREIR S s L O IRE S M
27w, EEBRETHHZ EXERLL, 2HBEH
MR SLIT D 3 M A SRR L Ui, Mk
bIhbie@ET2 08B E L LRAN, Thb
b, 1) MEEEMoME gL 5 2 s RITREOR
TR oD EINTEEA 10D LR ICRET S 2
&, 2) PRFBLEFCRE LRS- E, BT, 3)

®1 HBEONR

R | w0/ | 0 R

MRAE (N ILAZ2HR | I18A35 | 21 A396R
MeEREmAMI(4E) | 3.642.9 | 5.1+3.9 | 7.7+5.5
oA AE MG | 35.443.2 | 45.1+£2.6 | 54.0+2.9
W B (N 1TAL50E SAI3M | 13AL7R
F oy F WGR) | 35.4%1.7 | 45.314.1 | 54.4%2.7

I IO B AR ok X A v & 2 5 B SRS
FENEEA T T AENEAT L L9 TH S, &4
HIBETEFERE & LCHk, MERFAR Tl RR Db s
Efo£aREBE YRS, ILERETCIREYR
HETF L b BRFACFERERS L oL SMEEY
Hligwo e, HEORARYELKFT. HE
JAEE & IEHAE L DM T, FENTIOPEER Iz DT
RIS WA R RS T b o T,

2. Fluorophotometry

Fluorophotometry iz, -+ OBFE L - ER5EE /s
fluorophotomter” % (i L7z, B A v Auor-
escein-Na OFpERL, #&HFOEE kg o h Tmg
EL, TOHIERF L U8 E #6605 12 fluoro-
photometry ZMifT L7z, %7, EE#105 &655T,
S HE LR AHIE®EE® (MPS-1, Amicon, Co.) %
FvTin#E o protein-unbound fluorescence (LLTF
PUF &8%3) % fluorophotometer CHlE L 7=,

3. Blood-retinal barrier (BRB) 0Ei@¥EHEED
?ﬁ '
- AR (BRB) o itk ehe A AR+ 5 1 b e
D, ML T AR IEM A S LT o B L
sampling S TOMEAEA L1z, T b T R8T
{EE & L Tlkdhfkb B X b2 5mmEHO A4 50.5
mm HFETEFTICT Sk, HENMTEEL LT
LSRR L D 3. 0mm BT @ 456, 0mm B 5 0 4
% C, 0.5mm BRI 7 SooBatldE 4 Ry e, &P
CHGDIEFAWMYGE & LTk, fluorescein-Na $iit
605 H DT TFEWMIEME & BEM OB BAMEME &0

ERHV,
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Wiz, BRI LT HEEEES X U PUF s,

Fr s Lo EARBORER model % HvT, MM
Eifit o P9 5 Fad bk R 2L (inward permeability, Pin)

fo L UESET AP IR R (diffusion coefficient in
the posterior vitreous, D-p) % computer simulation

Mk DHEE L,

4, Blood-aqueous barrier (BAB) M&EiBTHHEEED
AR

IMEFEARM (BAB) oFMEita 38T & i
Frzifi~7e simulation H*C X - Tk BAB D 5@
BREAHAT A Z LATRETH S, T2 THEN,
fluorophotometry = L - T & o BT 5 {H & 7K & {6
P ORTERSF A8 & 5 EAE S AT BAB 0%
W BERE A HERI L 7z,

Tiedobh, K02 20fFEXH W, 2FHEBE
(AQ) &1ix, fluorescein-Na ﬁﬁ&ﬁo%‘@%@ﬁﬁﬁl"? BN
DHIAE S S F OO BEMIEERRLE, Ehicz
REHBER 056605 ToRERERMMETD
A (HECERE) CEBRLAMEY L Lz, i, BTH
A CAV) 1% fluorescein-Na #57E604H# 0 7 S fk
chot X b 4. 5mm 7 O T4 CE (B & L OETE
Tl F {4 % sampling L7=fE) » 5 OO B R
EXEC, ol hiBER0 5605 ToR
HERRETRLEDL L, Thbb,

_ BRMCTHIE 60
RO L7605 i GF (& / f Cp (t)dt
B THITE LA

AV =K fhifdd & b 4.5mm / f Cp (t) dt

el B0 R T {E

fﬁa.CCTCPG)ma%ﬁE%E%ﬂ&ﬁbL,
BAGKRE, Tihbb [ Cp ) dtoFHBEE
TS LcFBIC L oY,

5. WRAERE LT 2ARNAF

APFRTIERFEZ CR 5EBIET L LT,
LR L P HESE SRR AR o0 (3 o im B IR L s (BT
FBS LBE)iE, HbA,cfEXME L, ZhbojllE
fluorophotometry ¥g O HicifT L 72, 73, HbA,
c filivk high pressure liquid chromatography -Cillj5E
e,

AT IHEHERBE T, FEAKREAS5 %
KD S O RHETENICEE L HE L1,

BiREEE 925 ¢

ajg

R2 ILEEBEERFARLEOLEEH)

BRB BAR
Pin D-p AQ AV
(>10-fcm/min) | (x10~*cm?/min) i(»fl(l'?hr*'J (> 10"4pp-1,
i % B ' ]
fn=15) 8.1£3.1 15.6+12.9 | 2.0%1.1 9.345 7 _
SRR ] |
{1 = 96) §.2£3.7 17.6£10.2 | 2.5%1.1 | 1l.2455
NS NS =0.02 NS
E £ (p=1.053) ‘

BRB: blood-retinal barrier,

BAB : blood-aqueous barrier.

Pin, D-p, AQ 3¢ X TF AV izBI LTItk r&m,
NS: Bt EpfiEaE L,

RI  EWELERHE L OEZA0 5015

BRB BAB

Pin D-p AQ AV
(% 10~fcm/min) [ (x10"tm?/min) [(x< 10-hr1) (210 'hr-1)

Ll < |
EES oaxan | 184147 | 23210 [10.056

BEAR | g6+3.6 | 17.9410.8 | 2.551.1 |10.9%5,

NS NS NS NS

BRB : blood-retinal barrier,

BAB : blood-aqueous barrier.

Pin, D-p, AQ s . O AV i2PAL T it AT B M,
NS: ¥ EETL.

III & e S

1, ERFLERFHELOLR

Y, BECRHFCERE (n=45) LEFHRHE
(n=96) &% BRB & BAB @ #&:# M EE + 5E i+ 4
4 2@ parameter B LB L7 (£ 2), Foi
BRB 244 % Pin,D-p &£\ 5 2->® parameter 127
T, TR CHEGETEIE B E R Y s, £
Z A# BAB BT a1i5EE (AQ) ok, il
RS EMTEL Y EECEERRLA,

S FR, MERA MR M ZE Lz &S
T, 0RO BDEEFE, 4015 5018 L S Lo iER
LD2oDFN—FEHE L, FLTET, HHO
o —7RWRICIEER (n=30) LERFBE (=T
L% 450 parameter IZBI LB L3 3), =08
H, 4 2@ parameter TXT2VT, WEERECHi
HEREEEYRD Lo, —H, W& T30
DHD TN~ T %GR E LT RED IR TT - iR
(F24), ¥9" BRB @ Pin i 2o\ T i3, BiIRFHCTHE
WHC L BbACHEEER VARINEm AR L, £
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#4  EFHE SRR & o L3010

P BRB BAB
Pin D-p AQ AV
(:10~%cm/min) | (x10~*cm?/min) | (« 10~*hr~!) (x107hr-1)
l(r m,i";"‘ 6.1+1.8 10.1+5.2 1.3£0.6 5.9%2.6
=1
ﬁ:"@;’ 7.2+3.9 16.8+8.1 2.3t0.9 | 12.2%6.3
(n="2
NS i = -
(0=0.34) n=0.009 p=0.001 p=0.001

BRE : blood-retinal barrier,

BAB: blood-aqueous barrier.

pin, D-p. AQ £5 X AV ML CHAEM,
NS: it EEERL.

L D-p L Tk, BRFEBESERTZSNTEH

grE AR LI, &5, BAB 0@BIEEIED R

gErid AQ AV &5 250 parameter & %, FiiR
BETRIERFC bNTRLE W ERZTR L.

2. BRB # &£ U BAB &8 MR L ARMET @
i
ERERO£FIZ\ T, BRB 5 X U BAB %@
EpEiElE & D 4 @ parameter & B A B,
i LR B E OHEE MR IR 5 £ o = v b
p—nA KB b ED L S B ER T TS bR
#Li. Tidbb, Eid 420 parameter & 32DA
HIET & o ToOBEE LR T 5 b, +T
DEGHICOWTHEMANZ kD (&), TO/MR,
Pin & HbA,c & Dz 2 FFE MRS, AQ
BLUAV & 3 oOARMIAETF & ORlic 37 E el
AR d 5 1,

v % i

SEOMEERLLHET T gL LTI, F930
ROMEELE L oV ERFRE TR - ToL, FE
RoE#HBFC L 5 BABEAKIEORETH S
AQ 5 L U'AV @ 2 @ parameter 23 H ) H %
RLicETdhb, 22T, 2hb 250 parameter A7
BELRLAERICOWTE L TAI, 2hbD?2
2Dk, BAB o@mdthfB T o b oTiiel, Th
TRATE B 5 KSR EE OB TF i BAB 2
S L e 8RR FEO MR & & ot dteh o 40 ¥ AU
BroMl Licvbhd s BEREBENIRETSH S,
it->7T, o 2 20 parameter (2L T ® 3 oofEn
BeshicbotErbhad, Thbbthol, @
BAB % #m+5 2 oo, 37 bR LS P AR

TR R BT 0 BEIR 7 B3 1 de b B TEIR A M i B « F b
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£5 HEEHEA(n =96 BT 5 5B THEOHERM.
il B R ()

HETE T A BT FBS HbAic
Pin 0.068 0.087 0.260°
D-p —0.053 =0.091 0.038
AQ —0.037 —0.153 | —0.133
AV ~0.051 —0.111 0.033

Tip=0.011, fiEEREREEL.

B & B S b iR o AR ERE, @LE
offthboiEREEE, LT, QuFERAYELT
Bk B BRI HHESED 3o Th B, -T, 308
OEFEAY £ Ly BRFRE T, Shb 30l
oV s v iEH LB TEEZRLTV3
ZEAERIENS, e, Thb 3oDEEDLH
T4 BAB O ERERED TEL T ORH £ &
2TWWA, FORAE, F1iZ, AQBL AV OF
parameter (%, AEEEELIGHEHTH D605 E%
LB Licb o€, ZoBMATOEN{EL BAB
DN FEGERE L BESh, —F, R
il % BT e MW B4 2 5 o 5 BAB o fiBlh#h=
ELoBEER R L, Eh, E2L1LT,
MODBEBCHSVWTHAQR LT AVOE EEY
RTE SR ERA» boBRENEAEE SR T3
ZEREZEA VI LD 2oDEAILE B,

ZORRE, REOHKEMEE L TS, Bl
B, BRI EE A L m e d ot LcfE R,
BER B IR R B BT oE
AiEL, b BAB OFE AN ITENRE I T 5
WAL, ShICEEEYE L VWERMES
TR L OHENTFEEAIZE 2 L, &
EDH -« OFER, b b0t EEERMBETD
Z BAB 0 Ff RIEBENTEL TV 2L R ER
B, F7e, KD, EEFHWIREEE DML RN
TR A 1 SOfEEE s Z LR L T
B, &b, WEEMERTENLL, BERABES
DL RFEY IR E O N Bk, KRR
U T ALIMRCLE L WE bR 1917, FBE
FELEc b« LB s  LRESLY, &
hboZilby BAB 0Bk EEo RE L BEL T
LI LAERlER TR,

—H, SEOWEDL 5 12o0FEE Tibbhi#

- BHERE Lo\ ERFBEIC ST S BRB Ok
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BBIL 2Ty, LoFERTLEFEZRICL bRTEER
TR RS fehote, L Ligdis, 30fSofliRHE
FHeix, REROIERFIZ 5~ BRB of i #H&%
{RE (Pin) IR 250, 2 HC BN E& P Ik
R (Dp) FECHMLTwW, coDpoFE
icdEineg, BEETES O EEERLY, TRt
—#1Z BRB oG EAETTECRET 5 2 &
B, ROBEHEXYZ2 L AAVERRZ C VTR, #
47¢ BRB 0 AN ERIEHEOTTEN T Tt - T
WAHATREM LR S h G, SEEFMYE LTI o8
R L7z u,

Z ZT, BAB &£ BRB B+ 224+ EET5 &,
WRFEEETILBABOA T B BEHIE D TE M
BRB DX nIEfTTH I el Ehd, C o BRI
Klein 5?0 R E—FT 5, Tbbilibik, £
DEERABE A L EEL & ML o S s T
L, MERmE 4 < RELRD L EMCS LTI
M CRE 205 &b BAB o & @M KIED
TLHEAL BRB O L2075 2 LRI L7,

Z6ic, BAB & BRB & DO FEBEBERE > BB O HE
ERFHE R LMz v b 2 — A REEDT S bk
ALicERerar s, o>+ r—AfRfEL BRB
DFBMEREE & OMIcO ZEE A AR RS, T
b, ME=2v e —2LDREFE BAB L b d BRB
DOFEMEEEY EWICRo ETEEEFTHL L
PHERIE i,

RESHROMETR, EEEOERKEZ LS L
L e MR 4 & OUm 5 Ao Bl v e o 281
X OICFEEMICER TS £ b, MBEELEEEo
o oiHEEE o EhfiE4, Auorophotometry o & b fAZEA
LW &z,

WMa#rdichich, TEMEZEY $ U RIEIESEE
BRI LR, R BB TR AR AR K IREL
BHEEECEMBL T, R UOERLHIE A
BRERIFES (BR), 70— 75F 4 Ah v > a v [HRR
PESEBLE ] T RIE L,
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