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Abstract

The morphology and permeability to horseradish
peroxidase (HRP) of the ciliary muscle capillaries of
squirrel monkeys were studied. The endothelial cells
of the capillaries were of the continuous type and
the interendothelial clefts were closed by a zonula
occludens. Many vesicles were present in the cyto-
plasm of the endothelial cells. In addition to these
vesicles, large vacuole-like structures, 100~500 nm
in diameter, were observed in the cytoplasm of
capillary endothelium, especially in the circular and
radial ciliary muscles. When HRP was perfused into
the anterior chamber, the 3,3'-diaminobenzidine
reaction product was observed in the lumen of the

ciliary muscle vessels after 30 minutes. When HRP
was administered intravenously, the reaction pro-
duct was observed among the muscle fiber bundles
after 15 minutes. In both cases, the reaction pro-
ducts were also present in the cytoplasmic vesicles
and vacuole-like structures, suggesting that these
structures are involved in the bidirectional trans-
port of HRP between interstitium and blood. (J Jpn
Ophthalmol Soc 99 : 526—531, 1995)
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D9, flt b YIVIREARAESSE O MEHEEI O » ¢, Mor-
rison 5%, Funk &5 MM SERFEA L v THFZEL Tw
%, Zhice L CEREMOME Iz 2w Tid, MmENK
Mg ER CEREEEOMENEMB LD L E
<O, FliiR S U7z HRP iZIME #FBL 2 v & O#RE?
Db BT X, Morrison & ¥ BRI M O FEKE)
HEAOBSIE W ERTWS,

Lin L, BRI ICIXHTEREEIROE & BTk
BIIR OB DIEERAEHT A TYIE L T L 72 & 6 - B3k
T 3EMINE B CHFELY, BAHREE 20 oM
TR I BRRARZSED 3/4, HLRO 35 LD TR E WO,
Fio, ERREATOFRITEE D BOEREH TS { BE
L, fittB i € o A v €z & 2 B THidE & A, 7 b
Ot THART 5, & 512, iRt 2 5 EicEA
HEMINE WIS 2 WIZIER L TlaFElikic e T 28
# (uveo-vortex outflow) ORI &, ERKEIEEIZE
BAEBIME 2SS L w2 eI EE TS v, A
KT, HVIRBREHINE OEGEE 2L Z L 2B
12, U AL OBRREGEMIIE OIS & HRP &
2R L7z,

Il 5% Bk 75

EER L, HEOLS~1.0kgD V) A ¥ (Saimiri
sciurea) 5PE® iz, BEHIERY ¥ 2> (59 7—
MVB) (30 mg/kg) £ MW EF—LF ) T A (F
¥ 75 —n®) (30mg/kg) BHEHL, BT TRy
FXVES —NF YT A (R T I —1B) (5mg/kg)
EHEEENDL 72, mEE & OBRYE 12 1: HRP(Type
II, Sigma Chemical Co, 437 40,000) 2wz, &
NS A VEREHINE OMBEZBEL, K,
AiES X UEIkICERS5 L7: HRP OEEERH BT 2459
FEHEL.

X8 1 | ERFHEMLE OMIRTAE

JAYNL 1 PEEfW, £ FclEL, GO0
oML 2 SE0LES 0.1 M B E % i
Ly ROT, 2% KIWVATVTER-1% 705 —N7
W E R RS de 0.1 MR il [E E 5 % JE L T EE
L7z, IBERZHEHL, 2% ®WVATLTFTER—2.5% 7
ME =TT e REEE 0.1 M R EHE SRR
WL CREE L7z, IRBRERET T 20 L TR ERE
L, BEEEZSALHIXomm OEfEF %2 1% 4 R &
TABTREE L, 8/ — VBV ThARK, —RF
VEigIc B L, AR EOBEYR 2REY 7 L7
TUESR T ERAL, EEEETEMEE (JEM-1200
EX, HAET) THREL.

¥£822 . HRP OfiEER

DAY 2EERAW. 25 MEFT CRIROATE % %
R L THEARERIUE, 27 7 — S ERIEICHAL,
Dulbecco BifE#E#E T = HRP # 100 mg/ml O 1% FF 12 1%
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LI ERN S em OEIHOER L. 15455 ik
30 AEBICEBGER D> MV EF—NF PY YA (¥
TE—NO) EETREEL, REREFHHL T 2% KLVAT
WTER=25%NE—NVTATEFZ2800.1MH8
PR A E W CREE U7z, iYL 7408k A & SRS R
wH#E (OCT compoud, Miles Inc) (24 L T 10 gm
DOYFEEREL, RV-L-VP>ya—FERAT74 FFZ
AHEAT L THEE S 7z, 0.1 M BERRRTEE T 5 4304 3
B, 0.05M Tris HEEEERR (pH 7.6) T 5 4 2 [E¥k
#, 0.05M Tris HERER S50 ml 2 3,3-97 2 /X
F ¥ > (Sigma Chemical Co, diaminobenzidin, DAB)
25 mg BEEMEL 28T 30 9f, KT, LEORIC 0.5
ml D 1% H,0, 22 7238 T 30 HHE3TCTRIGS #
7z. 0.1 M BERRAEMTIE CUeiRiR, NFEBEME THE L 712,
—HE1% AR v ABTEREEL, =7/ —LRY|T
Bk, —XFBETHilzLEzE€7F 7L ER
T4 RPHT ALY ch s TaBL, ERLE
G2 7 oI CHRE L TETHEMS CBE L
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DAL 2R LI, 5 HET TARSIR % %
1 L, Dulbecco #EEEETIR ICIARR L 72 HRP %44 1 kg
122 & 500 mg #E L 72, 15 38 % W id 30 Sk ic BER
DR PRV EFY = F PUTA (AT —NEB) 28
HELTERL, #HPnCIRERERE LS, 2 EFRUCF
ML TRk & R U TORSE it = T HMEt T L
yEag
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1. EREHEMME R RZBRROMIERAE

ERRAEEMINGE ONEMIZEET, JMUlE L EE
TERLEHDbN, MRS TEE L T, W
MR CRREECEALE L2, ki3
DEEICHY, iz, EIREH & RETIRE O B R
M T I E A 100~500 nm &/ X D &k X vwZEfy
BROMESBIE S h, NECRMmERS EEbh s E
T 2 WS P I NERR OIS DFEAE L Ttz (1),
MR L DEEL {BIE 2 L, ElEESIEA
R <o BRI BT L T,

2. BIEIZI%5 L1z HRP %%

HiEIC 5 L7z HRP OSBRI B 5 046 %3¢
EFAMEE TR L7 & 25, 15 5 MO BN T i R
HDOEEAER 1 DAB KISED L FTHICHEEL Tw
2. 30 SO R T i3, DAB RIGEY 3 EREE D 72580
5 HREREE I 0 1 THBRICRIBE ICTREL T, i
ETHEMSCEE L L 25, B 15 9 CIREBRERO
il OfRE, mENEEROBEERS L f—SoR
BBk 0Nz DAB RIGEWHEAE L T iz 03,
ME AKX DAB RIGEDZGEEL o7 (12).
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L .0 x-u-w%ﬁﬁﬁﬁ%mﬂnﬂmmmﬁ,ﬁﬁ
MEMN M (E) kiR T, fEcsio b (%
N) LEEE 100~500 nm O ZEFuRMEE (KED 234 5
E : NEMRoRafk, Lo mEmke, BM @ B,
ZO : PAgHR. /N—13 1 um

DAB KGEEW % & A2/ READOEEBANICS <,
MNaOREEEBbe s b BN, 72, 2R

HIR=3E 99% 5%

HEOWEEZ b DAB KIGEERHER®H Si17z, 30 ol
it T ERHAR B IS O NI DAB KIGEY HIEH 22
2, DAB RIGEEY) %25 A 12 INK DS B Ak o048 Je iz &
%< Aotz (B3), HLE TN 15 £ TEEMSSHA
IOk, M AN kR & O /N L i PR
DAB RIGEYHIELE L TWwiz (M 4). WEHIKEM O
I 15 4B LU 30 SETROVWTNRTHHAL Tz,
3. #iRi%5 L71- HRP 09

WEEMBETOBRE TR, BLABLUNHEELE
EfkEA2thic DAB RIGEYREFAL Twiz, HEiR%
ETHHMETHE S 2L, BELOBLITNTEL
R EMME O, ARk & 22fdkk
Has, N O ILEE B X RS o I DAB
RISEYINRTFEL Tz (K5) ENE T 1598 £
TR 30 43 & & T A PN RE & PN R A B AE A 0D 22 i i 2 e PE
VIBEEL Ty, MEZMOHBRCRBEZEINY
Motz (B6).
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SHEHOEBRTHEHALEZYVAFVIEA T F P
(Ceboidea) LEHZIR L, EBE#YE L TLI{HWLENS
Macaca J&! 'ﬁr{ubf’lﬁ%ﬁ]%ﬁﬂ“é‘“’ ) 2L DERE
(R BN O N IR IZEE T, MR T e
L%bn,mm@u%ﬁmfﬁabfwt.W&mﬁm
fatdiz i3/ a2 B B S AAAE L, BRI ET 2B O
IME PRI & [ CTERETH - 12, Stk & R
ICIFEEE 100~500 nm O ZEfasgE S BE sl B
FHBAFENCHR A 7 7 ¥ — X 3R ENT, 74V
V—AtRRELIFEE Bl GRERT—F). Rz,
HRP %2{iE#R D 5 W IZEIRE S L T B EM m
HEOBAERBE L 25, MBEERTIE 30 58I

2 FEETYE~ULF F 4 —+ (horseradish peroxidase, HRP) BB 15 FEOEHFEHEMME,
P73/~ F ¥ (diaminobenzidin, DAB) ZIGEANMNE P Il (E) O FER (BM), KafEo /N (%
D), CRERGE LB LA L T a L Bbh 258 CREHD) ONEEICFEE L TWwa, N ECHRaRiE

D R IGEYIEASE (Z0) Tk % - Tw % (VEHD).
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®3 HRP #IEEHR 30 R OERHFEEMRME,
DAB RIGEEY XA KMk /M a(EZ T D), 24
BleREE (NRED), S S ICME AR L FEL Tn 5 (K
SED. E @ MK, RBC : #RimEk, CM : £k
ML, 2 ¥—1% 500 nm

DAB K GPERIHINAE N K7 B iR 0 /N & 22 B fsigs
OREE, B X UMEAKCEBEs R, BIkIESTE 15
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SR EBRMART B M O NIKE, Nz RO/ ME &
SRR Ok, B L U EEREC Mk o
il DAB RICED#EE s vz, ME W MR O
FASEH ILATERER, RS OWTFROSHEG AL Ty
T

kiS5 L7z HRP 1, EfEEEROME %&ifL T
EREEENZLATECEET 2 tvwbhd'?, L
feddo T, EAMAR O M % B ARk S A R o ks
W Bl% sz DAB RIGED P EREZENE » 5 D
HRP e k20t b H 5, UL, #1598 THEMK
i aEIc 0 F Atk DAB RIGEYSTEAE L, SRBOT
WAL EFRERELIC S DAB KIGEYDHEE I &
e, ORI L ERbR,

HRP O M E LB MEZERME 2w T ik
Raviola 5™ D& H3H 1, #ilikit 5 L 72 HRP H3#E
MM RIS ORNEEC E E 250 L, TS &
CHiTE 5 L 7. HRP 13 R afk o i & - T
HEIME S 5 WIITEMEONECHE XS L, s
M Tz HRP #d@ic HiEsH 5 £l Twb, EH
5 HITEIME D wWT, HRP O8I 285 L 124581,
HRP ORTHEH#ER T 15 5321 DAB RIGEY) 1 ELF E
BOREEHBOMBO A% o FIIERNEC bBZEI T
3, MR 5Tl 30 43410 B T b RIS 3 HL R M
ORI DAEFEEL TE Y, Raviola 5DOTRIC— L
T iz, HRP &M@ O I v TR T b #H&20
NHD, W, S X UCRMOME CHALBHRLFH
Zoh3, —H, BRMmOMmE Tk HRP Ed#tkc Hrtk

£ s

4 HRP BIE#ET 15 DO FEMME,
DAB FIGEYIIMME = B e o U, FRMmERFm (A, WEMEOEREER (KEDICLAEL T,
3. ki, MEOANE (RCD) b RISEYIFEEL Twa, B ALMREAE, BM @ KB, RBC: kK

mmEk, »9—ix 500 nm
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5 HRP &iF 15 DEROEFFHEMMME,
DAB FIGFEPFRIMBRZE T, PRI o0& e2em, f
RO/, ME Z A, AR AFEEL Ty
%. E : AEskafafk, RBC : Rk, CM : EEEER
e, ~¥—12 500 nm

6 HRP &E 30 D EOIFEMME.
DAB RIGEYHIMENEE (L), NEMERE (E) @
AE(RLD) CFEELTWwS, MEEHCHEBRICK
JGEEPNE & 5 hic v, E LN ke, Lo vE e,

sN—{Z 500 nm

din

HIR=3E 99% 5

DBREVESNTWEY, SEEH S DL L - BHEL
M T4 HRP XM AE & M4 % PH e fHER = B %25
fratkcER L TED, BB EACTH-7:, HRP i
MO fE B (pinocytosis) 12 & D B EE TRtk iz
H D 3A F 2 (Auid phase endocytosis) & & #1122, #lks
& DRI I 5 L 72 HRP 3R T BAE 8 o
OS2 VIZMEARCHERL W2 2, 7L
F L4 DL S REFTFWERZITERL, BAFY
B E h i EREROEMNE 2ER T2 L%
AL Tw3,

SitE, FOARY 75 Y Foa (PGFi) BEAED o
ZHEGENEOER 7V Y COERSEME L THE D
BEEEREREH SN T Wb, PGFua i & D BEARG
HEOMBEIE I A LY, & BGRB8 A
BT L EnG, PGF.e 2k 2HIRETEEIZSE S
MEREOEINc X3 EHEzon TS, LaL,
PGF,, E R ALY > LIRE TR CHMER %25
R, R E D BRI A AR R R 3 R
WIEERA R EML LI TV S, SO TEREE
s @ HRP FEdAs A aic & & iz 2 L id, Bk
i s L) R I 3 2 B8P L LT T
<, BAROBI W ULILEOB L L TLFHZ 5080
HBHZEERET S,
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