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The Role of Posterior Capsule on Diffusion of Dextran
from Vitreous to the Anterior Chamber

Naohisa Nezu
Department of Ophthalmology, Nippon Medical School.

Abstract

3H-dextran was injected into the vitreous cavity of rabbits, which had a phakic eye and an aphakic
eye with the posterior capsule intact or incised. Aqueous humor was aspirated 60, 180, 360, 600, 960, or
1440 min. later and *H-dextran was counted. The results were simulated with a two-compartment
model. The diffusion constant from the vitreous body to the anterior chamber was the same both in
aphakic eyes with intact posterior capsle and in phakic eyes, but it was twice as large in incised ones.
The simulated initial vitreous concentration was less in phakic eyes and larger in incised one. These
results suggest that the initial vitreous body concentration seems lower in phakic eyes. Aphakic eyes
have more degenerated vitreous, so the aphakic eye with the intact posterior capsle have degenerated
vitreous and incised one have more degenerated ones and diffuse more easily. (Acta Soc Ophthalmol
Jpn 93 : 1126—1132, 1989)
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8 = 1.1 2.7 4.0 70 600 166.66 43.07 3.86
9 — 0.7 2.4 3.8 90 960 246.15 20.11 12.2
10 = 1 2.8 4.2 83 960 375.71 47.65 7.88
11 - 0.8 2.4 3.8 84 1440 218.79 54.17 4.03
12 = 0.7 2.0 4.4 95 1440 287.91 47.99 5.99
13 + 1.6 3.2 4.6 77 60 11 .47 0.81 14.2
14 i 0.9 2.6 4.0 70 60 19.20 0.63 30.4
15 - 1007 3.1 4.3 73 180 27.67 7.63 3.62
16 + 0.9 3.2 3.4 77 180 87.83 1.59 55.1
17 + 2.4 2.4 4.4 62 360 117.63 29.05 4.04
18 - 1.6 2 4.3 63 360 140.28 15.24 9.20
19 * 0.9 1.9 4.5 95 600 266.70 16.94 15.7
20 o 1.3 3.9 4.7 61 600 621.40 38.70 16.1
21 + 1.9 2.8 4.0 83 960 325.43 87.82 3.71
22 + 1.7 2D St 83 960 481.90 61.72 7.81
23 + 1.6 27 3.9 76 1440 218.56 95.93 2.28
24 + 1.2 3.3 3.8 i 1440 315.91 65.09 4.85
®2 WA
US il T I B ) GE R i 3R il =
43) A (kg) #HE (kg (HD b r—kt
Eigeil i 1.17 2.55 3.98 79.1 5.74
B B 1.48 2.87 4.13 74.8 13.92
£ * 1.32 2.7 4.05 76.9 9.83
{1/(s+Ka)—1/(s+Kwv)} BRI —FET r 7 7 ATE208CH L TERER
3 Laplace Z#ic X b ¥, ¥ial—a vERTWIIEE & BB L.
Xv=Xv(0)+exp(—Kvst) sreoerreersunereanes L3

Xa=Xv(0)+Kv/(Kv—Ka)+{exp(—Ka-t)
—eXp(“KV't)} .............................. (4)
AERTORAEIEXa &t TH D (4)REH LIER

I # =K

E1LEROBET — 27T, EHEBORHER
# 2 1E LY, FHREOMKE, 85 BN BT



FRITTHFIZAL0A TR T+ 2 b 5 voliB~olk#uc ki 5 $EofE - g 1129
®3  HHRFEPIREE CFE) % =2 v b e — ik bR
PN VS AR GIBHRY = v | EBEEUIBIRE | FRGIBERE Ty hE—
(43 (DPM /L) v ha—nlt (DPM /L) avbe—nH (DPM/uL)
60 15.34 25.57 2.38 3.97 0.60
180 57.75 12.83 16.93 3.76 4.50
360 128.96 6.96 79.06 4.27 18.52
600 444.05 14.09 147.99 4.70 31.51
960 403.67 7.43 310.93 5.72 54.33
1440 267.24 4.06 253.35 3.85 65.80
B h *H-dextran g BiBE ch *H-dextran SAFHE
mm’;‘ L (H) (€1 : V= ¥-] —)
1007
—— AR/ A kSRR
\ — TR A KRR
A Y
" o~
10 \,‘- - (g -

-—— EWIRER
— R WIEYIRAEE
—— HKEIER
[ | O S T L | i
60 180 360 600 960 1440

(min.)

BI2 BHAEE

B, BREESEUIBARETE L, WEOKBLIRE, g
REDMEE D ZED s - 7o,

Al 55 e H-dextran il 5 ff % B 45 1o 55 8 RF RS 91 1o 4
AlLichborEIThHS, R2ihiAKksy s>
T Lo, RETIFRF 2600081y — 2 233 b 444.05
DPM/uL Th h, BEIETBIBETIRI600HIZE — 2
7% 9 310.93DPM/uL Th ot —F, avbe—n
DA KEBER CIRI40F LI e — 2 235 b, 65.80
DPM/uL Uk E# 2 bhic,

MR —BFDREE L HARBERE (=2 be—n) O
BIEMEO & MERENICHT B 2R 3 1cpRm Ui,
FIbeE, HREFVBBEOREEDO - 7 - L T,
Eoffbe—2r%2R LT3, ¥, HEGHEETIE

1440

[(min.)

3 WMR=HEHEKREROL

§0 180 360 600 960

#F4 I+ *H-Dextran

5k ] M 5 il
&9) (DPM/uL)
60 0.09
60 0.23
180 0.25
180 0.35
290 0.27
360 0.15
480 0.26
600 0.34
960 0.30
1140 0.48
1440 0.66
1440 0.51

60 ThkEhe — 2 %R L1,
IMnE*H-dextran O EIEMIZE 4 1R L1, B



1130

©340.66DPM/uL TH Y, FERIHHLOWARKLE
EmECEBEELLR,

& A U 7z%H-dextran 15u4L @ #l & & (X F ¥
3,949,707DPM CTH » 7z,

v # %

1. EBHE

WA TR v BRI b b B
THHEILEZBNENDY, FHICLEHITR
50T, KPE+##YB) & KPE % ik & L THW,
¥ 975 14 AL C L T HR RV B - 7o MR A
A MmMERREYE (AT NVF L)k S h, BT
&N LCHIBOIE - BACERT S LALEL
Rt — v ADREEDO—2ELTELLRTWEY, &
FiRBEEOARBEER « BOMEA <4 — > AFEM
B, FmRe L D ELH O, HTFELLRIBF~D
EOTYWEOBBEOENFO—RLEEL LMD,
NVF 349 FB1.5F~10F " E@ESh T3, &
ORMENE & L CE BRI L BRI E 2 bh
5. NVF RS TELRESMTFRELLIBE~OE
R L TR EEE L ELLRE Y, &
1§88 ps O NVF O A L TREBR X O 7]
BEELHD, L, SEERR BT 5D
RS F D DRI E~OZ B D € 7 & L,
by —t—%8e T E0,00BEDTFALF
VTR TS EE L R L THE S h 5453
EEEhEns T, 9FE0,0000°H-7% A F 7 v
R,

2, KERfER

3FOMEHE R EIETBR, RUIFVEE, HK4HE
RO NECREEA R <, REES IR S F oo,
IO ERERPCIIEA S+ — AR h Huv
JES & —F LT3,
AERICEELE2 B LD ELT, BRELEOHA
FE L r 2 I VEBC L ABKEEDEFE LR
A0, BAEAOETRIEFFFA 7 viREY L
HAEag%, Johnson FOMEWTRr £ 3 VKRBT X
LHIBE R T+ A 7 VIREOEEL6 %N TH b K
WTEBLELTVWE, ARBRTREHNW TR OKE
Bprie T AT, MR L AARMERE O MEE
#H (R 3) @, mR-HolEELoy -2
LT, oELETAEThOE -7 R2RL TS,
PBEEETIRE0FIC b RE R -2 2RLTED, Zh
RETHRIECE b0 EE LGRS (RIR), £EL

AR&EE 93% 128

%5 FEERHEECIAEYIab—va Y

AT{ELFEL
fk bR | ARG | BdeuIBARE
Xv(0) | 148.604 499.99 601.364
Kv 0.000452136 | 0.00049999 | 0.00120989
Ka 0.000341224 | 0.000438569 | 0.000811043
it | 6251 196.099 266,508
Baast | 250 2160 1020

LCHIBRRRIIEBARE L D b Bk A E L, ThiRk
W OMSEELOREVEGZ L ERLTWS E
Bbhs,
HEERTIR160~ 170 L ORIE K &AL L i Hl
DEBENERKBERTI00~400L TH D, FHRFEMR
R EEH B VI TELHORALEINL TWv5H]
ML H D, BETHEBECIIEERSAE T
VA ERVE, BEELLIDEALEVED LB
n, MEHEIEBEOFBHAEEL D KERELRL
TWAAREELH B,

Thompson % O #4E9 T2 5T 820,0000 7 F A b
Z v CHEAMEH + R EE B R TR B R B EE (3210
SLRTH Y, HRMERTEL 200U TH -7,
ARERTRSFRI,000THAZLEEETDE, £
MEN600% & 1,440 LA & W o HEMET 5,
Johnson ZEDHIF + A + T VIC X HHEAKGBERIC
BT HERS T, W CA~48H) Itk 2 HTFR
EREBIAAEVE L THENBITZTeo T i
Vs, B AR LR o H-dextran #] AFL2 b O i H hH
FAfh~o—EE G H O T AR BES A iHE T
BARY—THEZ EBELLTEFTWS, LrL
Thompson O E T $ A5 T b B0 A I FF(
L5 Af#E%EB T3, Johnson o8 KEHRICEHE
HOBEKO—BLANELTE LY, HERORETR
¥— D @R % 5\ 55, Thompson A LR CTIH]
FERoD1/2hH1/3ici84 4 5160~170pL % HE - 5t
B L te HRERS— ORI ks T H7®
EEZLbIS,

3. e g =g

IBOIBOERRBITT B, 23—} A
v b EFARBEG, FhFERIERERDFRETHEL
LR (FE5) #HWTY, ¥ iab—yav®fT



FRICHFEIZHL10H

o — R RWIETRR

(DPM/ L)
1000

-
------"'--
-
-
-
-

100

— i

meem=lial—t3

ST - ) 1940

(min)

Bd4 kIR — 2 yRTRY

(DPM/ L)
10001

Bstmt — R BeoIm

— A

mmmms i I L—3 g

T U — - i ]
e 60 180 360 600 960 1440

(min)

B5 fkés fRR— R SEIE 1B B

sofz (K4, 5, 6), TFHEE~EELIuL O
*H-dextran O #IFEEH B EHE 35 &0 T fch 2] 1
B Xv( 0 )R EKSER T1, 787DPM/ uL, 7K ik

b7+ 2+ 5 v OliE~0ILEc BT 5 B R E - i 1131
(DPM/puL) Hk@EEE (3 bo—n)
1000
100

— FiRfE

el ial—igl

60 180 360 600 960 1440

(min.])

B6 HKGERE (v br—n)

i ©2,068DPM/uL THhH, ¥ iav—vavoXy
(O)FEBDNERBEE RT3, HEMFLTF

A b T v ESEER I TR — ik T 5 8
ETHLHD, ERCIAVMHTFERSHI T2 5 v
BEWE, WTHREOBEORE RS D10, Hind
LG@JE@%Ef&T&TﬁOTL‘% LbOEBbhs, o
T, Xv( ) ofEkMTHEoB{boBREX R LT\ 5
EEZONS, KEFHMER TN T EORLAED
b, &7 v e YBOBA SRR CRES
IO EETHE LI BEOL L —F T3,

BHEIETBR (®5) LAMNEERE (R6) ik
DML EMNYTY iav—vayv tAEBELE~NS
L, BIZEOHMEMEERRLTVS, Zhix, + i =
V—a VOEFARETEROEENEEB IR TED
F, WFESLER L > h LA oo Bz
fi7e2 = v - eFrcRt+oRlLBvb o
tEZBRD,

TN SRE~OIBMEBRH TH 5 Kv 125 K&
{E3F & BEIETBATECRER U Th 545, BT
HTRAELELZRLTWS, oz b, RIETE
LD EERNICHETEEN IR~ MEE X A
DI EwmRTh, ML, BENMRI-ATVAESITE
KR LB EVENECZELREBLTWS, FIEM
LOPR R Ka & BB Cikfho B L b kX



1132

WA, SRR T RO C & LRSI S
HTWAEBIZ22 =2 v bEFLLIY)l =V
A= AV PETAEL Lo TWBicbtELLR
5.

4, fER

3onRL-HEYA—0EF A THEMZEL D
Lickh, EHOBEOWELRI L,

BB N TV BBECTF R b 7 VIR
LS RADIE, KEEDAS—ADEKRIC L HHH
FEOEALONEH EE bR, BELYRL
BocsErraorbe, WMTEELiEY
V7 —ELTRTTWBRERE LD L5 2200
BEFE I TWE EEZLRS,

Ba#rsichic VM TS - ol KER#EE LR
I T & - oA R L £

(FFXOFEE X, $£920 A ARBFLBERICETHEE
i,

X W
1) |ERE . GE—ICCE & ECCE. HRf Mook
37, RPIEAMSTF . H, &I AR, 63—74, 1989.
2 H Bx B WA OAEFENHECHED TEL
L 7 B0 PR e REIEAE, ERAR, 39 :1019—1022,
1985.

3) Jaffe GJ, Burton TC: Progression of non-
proliferative diabetic retinopathy following
cataract extraction. Arch Ophthalmol 106: 745
—749, 1988.

RURRER PR o R R AR AR s BUE T
8, IR#, 27:751-—761, 1985.

=SRER, FHE=ME, RREBTF M - HEEERR
HEEEOREBEEHEL L TOA <+ -2 2D
ErokesT, ERHR 40: 603—606, 1986.

Poliner LS, Christianson DJ, Escoffery RF, et
al: Neovascular glaucoma after intracapsular

4

5

—

6

g

and extracapsular cataract extraction in dia-
betic patients. Am J Ophthalmol 100 : 637—643,
1985.

7) Taylor CM, Weiss JB: Partial purification of
5.7k glycoprotein from bovine vitreous which
inhibits both angiogenesis and collagenase
activity. Biochem Biophys Res Commun 133 :
911—916, 1985.

8) Thompson JT, Glaser BM: Effect of len-

)]

10)

11

12)

13)

14)

16)

19)

200

A&t 93% 12%

sectomy on the movement of tracers from vitre-
ous to aqueous. Arch Ophthalmol 102: 1077
—1078, 1984.

Jay WM, Green K: A revised technique for
extracapsular lens extraction in the rabbit.
Curr Eve Res 3: 763—764, 1984.

Marmor MF, Negi A, Maurice D: Kinetics of
macromolecules injected into the subretinal
space. Exp Eye Res 40 : 687—696, 1985.

EH % 7r-<a%xFx747 X, FH B
& 1—37. 113—156, 1937,

Miyake K, Miyake T, Miyake C, et al: Out-
ward transport of fluorescein from the vitreous
in aphakic eyes. Br ] Ophthalmol 69 : 428—432,
1985. :
Patz A : Clinical and experimental studies on
retinal neovascularization. XXXIX. Edward
Jackson Memorial Lecture. Am ] Ophthalmol
94 : 715—743, 1982.

D’Amore PA, Klagsbrun M : Endothelial cell
mitogens derived from retina and hypoth-
alamus: Biochemical and biological similar-
ities. J Cell Biol 99 : 1545—1549, 1984,

) Courty JJ, Loret C, Moenner M, et al:

Bovine retina contains three growth factor
activities with different affinity to heparin : Eye
derived growth factor I, II, III. Biochimie 67 :
265—269, 1985.

D’Amore PA, Glaser BM, Brunson SK, et al :
Angiogenic activity from bovine retina : Partial
purification and characterization. Proc Natl
Acad Sci USA 78: 3068—3072, 1981.

Hayreh SS: Ocular neovascularization. Int
Ophthalmol 2 : 27—32, 1980.

Johnson F, Maurice D: A simple method of
measuring aqueous flow with
intravitreal fluoresceinated dextrans. Exp Eye
Res 39 : 791—805, 1984.

Davis FAD: The anatomy and histology of
the eye and orbit of the rabbit. Trans Am
Ophthalmol Soc 27: 401—441, 1929.
McDonnell PJ, Patel A, Green WR: Com-
parison of intracapsular and extracapsular cat-
aract surgerv. Histopathologic study of eyes
obtained postmortem. Ophthalmology 92 : 1208
—1225, 1985.

humor




