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Detection of Retinal Vascular Endothelial Damage by
Fluorescein Isothiocyanate-labelled Platelet

Kunihiko Shiraki, Mitsuyasu Moriwaki, Tokuhiko Miki
Osata City University Medical School, Department of Ophthalmology

Abstract

Fluorescein isothiocyanate (FITC)-labbelled platelets were prepared in Sprague Dawley rats, and
brought back into the rat through their femoral veins. Their ability to detect the photocoagulation-
induced damage in the occluded retinal vessels was examined by epifluorescence microscopy in whole
mount retinal specimens and cryostat specimens. The photocoagulation effects on the major retinal
vessels by yellow dye (577nm) and orange red (600nm) laser, with parameters of 100, 0.05sec, 70mW
and 3 exposures were compared. The occluded vessels showed extensive accumulation of labelled
platelets in the specimens. The portions photocoagulated by the yellow laser also showed accumula-
tion, but not those by the orange red laser. This difference was considered to be due to the difference
of hemoglobin absorption at each wavelength. (Acta Soc Ophthalmol Jpn 93 : 339—345, 1989)
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A mE Ay LEEch s TRETAHEE, in
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DEEAICERM M ET A ERIBALT,
R A PN R R o TR c o TR L A, E
BT E LT, 7o b MEERIOE A RE L RERE
AR MR O E R A TER Lo, RO
ELTHA - v—F—0FEX (Thm) LHEEL
(600nm) &1 X 5 MBI EE ECRE OB, WED
BESROZE L L CESMMEERDOENSBND 55
BEt L1,

il

II EBRHE

1) Fluorescein isothiocyanate(JAF FITC) (= & -
THES L -/ RO 3%

2 P& @ Sprague Dawley rat(H& 7 » b, B, #&
#300g) % ketamine hydrochlolide (20mg/{4E kg)
1 X UF pentobarbital Na (20mg/{6E kg) o THEEEHN
JKEEL, 1ED T v i H134615ml %, Ficfho
5w b ArHiml AREREIR L hERML Az, FHRL M
WX B E10%5 ©3.1%sodium citrate Z{EA L
f=. M/~ FITC B3 i1cBE L T Klaverkamp &
DFE R L4, FITC 4mg (Sigma #) #
RCD #¥ (Ringer # : 3.1%sodium citrate : 5%glu-
cose =7 .2 :1) 100ml 7EML pH 7.21CfH%
L, FITC s L CHMA L, HIUMAKZ200g
1= T20°C 104 & ¢k L ¢ platelet rich plasma # {§
A, X 5Hi1c430g 12 T20°C 104 it L i /) i % 45 B
L, B/ ik FITC B#5ml 20z, 37C
= T1047f8 incubate L7z, £ O #20°C430g i THEL
L, M/t RCD #E#oml #n % T FITC 85
MR & Lz, &0 b o/ Mo fluorescein @Y
RS Ao, EHESOEERHE (Olympus model
BHS-RFK, Yif : 100W R ERET) i TEREL,
Fuji chrome P1600% fu T L7z, 7c¥s fluores-
cein DEKEEZIZE L, BP490F#E 7 + + 2 —EY455
WEDEY#L 7 4 2+ 2 —OMS00W I 7 4 A+ £ — (0515)
G520 BRI 7 + 7 & — & Fl T,

HIRS3E 93% 3%

2) B4+ L—H—I2 L B2 ABRERE~DIGH

D 7 v b AEEME 2 RENEL -5HE

1) O5ml DMPEHFFWMLILHDO T » FITE T,
platelet rich plasma ##:H L 7% b © B CMERAL 5
P TRR#RL DS EL, XHICAELAml® FITC
BRI M R BRI B IRER L, 600D F
) v—PrTHEIE 17 T BRXYEBDIE,
Coherent #84920%! 7 v = v / & A « v —H — HEEE 2
Bl T5Timm o FHENE AV, 2Hy b1 X100
am « JRHEERI0. 180 - 58 280mW o 4ff Tl 5@
# /I % painting technique 1= THEEIPAZE S 27, Yl
B30 o0 ML B F b TUAL 2 U5 U C B AL 2 iR 3
Az, YEE % Rhodamine isothiocyanate dextran
70s (Sigma #) 0.07g %0.1M BEREEEE#0.4m] (pH
TACER L THE LA BRI R R L, SO
BEAZERLTZ Y ) vici A%, fido%Es
WORERME T T - B L. BEPAZEME OB,
PHEROBRSZCEL T, RERARCE L AR
10% B E R = U v T 1 B EEE RS 2 kE
L, IRERZ FLE %8 - € 2 B8 LA, 0. 1M BEmefE
W (pH 7.4) = T##, 0.C.T.compound (TISSUE-
TEK, Miles Scientific #)ic @, 7 744+ A % »
b (Bright #%8, OT/FAS#) iz T10um OB R
FERL, EEBMBECTRE - B¥ L. itk
Rhodamine @ ¥ ¥ 8B ICBE L TRBI&R 7 4 4+ £ —
BP545# B Bh e 7 « & 2 —EY4TOHB L 7 4 v & —
DM500 (0590) BB 7 4 A~ 2 —0530% F\7z, 7&
BICEE L TR E L,

@ FEE(57TTnm) «FREE (600nm) DEFED £ 1 »
V- —KEEC L D7y b BELDEEE O FITC
BT X B HEe

ARz FITC B23 i /| % ¥ 5 L 7= Sprague Daw-
leyrat # EL, A& A » v —¥ - KEEEEXHL
AEy b A X100gm - FBEFFR0. 058 « 58 £ 70mW
D&M T, —RE2EEGITnm) O E ¥ - MBR % ik
1B (600nm) O£ T, FEERME 2 SR L,
HrBBEOBESOMEECLEZAE Y A XDE(L
LT B R — A 2 LT 3 EIRS LA,
S ¥E[H #1738 © Rhodamine isothiocyanate dextran
T0s W A B L7 BRIRERIEH L, Alfio & & < 81
fREBAEA % (ERL L BB s B - | L1,
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1) FITC 258 M) 47 o #

FITC THEE & hurc /)i 5> & 13 luorescein 12 &
L85 VIREOMKE1BE S hie (Fig. 1),

2) HA4 « L=H—Io t 2 XBEEER~ DG

@ 7 v b WEELE X REEAZE LB

AR | FITC B3k i/ ¥ X ©° Rhodamine &%
Z7 v MCHELEEROMBMBER C I THZ
L7:¥54, Rhodamine (3% (X8I0 E P 12 58 b M4 4+
~OH LA RIS 514, 5> Rhodamine
FiCL b BENERZ EMME L~V ETHRETEE
(Fig. 2-1), # fo MBS 8 b i 2 fS7 #ode o v it
I/ & Bas % fluorescein D EGEE DI A A L

Fig. 1 Fluorescein isothiocyanate (FITC)-
labelled platelet. (originally, x25)
The labelled platelets showed bright vellowish
green fluorescence.

Fig. 2-2a

Fig. 2-2b

Fig. 2 Normal retinal vascular network seen in the whole mount specimen.
Fig. 2-1 Rhodamine isothiocyanate 70s dextran clearly delineated the retinal vascular bed
up to the capillary level, and stayed in the vascluar lumen. Coriginally, X50)
Fig. 2-2 A yellow green particle of FITC-labelled platelet (Fig. 2-2b, arrow head) was
localized at a capillary in the Rhodamine-fluoresced specimen (Fig. 2-2a, arrow head).

(originally, *100)
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Fig. 3a

Fig. 3b

Fig. 3 Retinal major venule and arteriole photocoagulated heavily until their occlusion (whole mount
specimen, originally, x100)
Fig. 3a Rhodamine fluorescence was seen outside the vascular lumen, indicating the increased
permeability produced by the photocoagulation. (V : venule, A : arteriole)
Fig. 3b Numerous yellowish green particles of FITC-labelled palatelets were seen in the vascular
lumen. (V : venule, A : arteriole)

Fig. 4a Fig. 4b

Fig. 4 Heavily photcoagulated retinal major vessel. (10micron thick cryostat section specimen,
originally *100). The vessel was photocoagulated with yellow dye laser (577nm) until their occlu-
sion.

Fig. 4a Heavy Rhodamine fluorescence was seen around the vessel with some Rhodamine-
fluorescent precipitates. (Arrow heads delineate the border of the vessel.)
Fig. 4b Yellowish green particles of FITC-labelled platelets were seen in the vascular lumen.
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Fig. 5a

Fig. 5b

Fig. 5 Retinal major vessel photocoagulated with yellow (577nm) dye laser. photocoagula-

tion parameters : 100micron spot size, 0.lsecond exposure time, 100mW, 3exposures. origi-
nally, X100)

Fig. 5a Rhodamine fluorescence was seen outside the vascular lumen, indicating the in-
creased permeability by photocoagulation. (V : venule, A : arteriole)

Fig. 5b Yellowish green particles of FITC-labelled platelets were seen in the vascular
lumen. They were seen more numerously in the venule than in the arteriole, (V : venule, A :
arteriole)

R T 2R 6 (Fig 2-2), LaLksbEsm FR 1M T3 Rhodamine @ M AR H & B2 3% 11/ i 1o
EDLEMMED LV <A ICFE D ¥ THERTF LRI LW TOEBL RO -1,

Eobhikmnot, @ Ff (577Tnm) -FHHEE (600nm) HIo L B &4 »
JEREEE - 5 o b e A R E e E S V= —KEE D 5 o b T~ oS,
THXEB LLBE FoBEomnEo &Izt #HENE G77nm) FHEK (600nm) OEFEIZTH

Rhodamine Dk ¥ - e F O FH 7 & & 1 (Fig. B R B A R L o34, HEAX (577nm) Tk
3a), MUEPIREE#RIN MR- X 5 & B h 3 fluores- Rhodamine 83 & 32 o 1f1 4 ‘ﬂfﬁd 7 bh % BE [
cein DHBFEOHNK L HET IR FHEMRL T iz (Fig. 5a) iz FITC 3/ Miic X 2 & Bbh b
(Fig. 3b). YA DOBEIC 50T & JekEE m e BEOM N EET AR T U')ﬁfé,mf« bt 'Flg 5h),
fA B Rhodamine @ Rk a3 Y A E 0 J{H 3% & h AREN (600nm) TR Lz & Bbh b8

(Fig. 4a), M3 FITC £23% M/ Mriic X 2 & B Rhodamine ¥ EFEORHE ¥ A3, %7 FITC
hh¥MEBOMEEHETHR Fo bR (Fig. 4b), Iz & % EBbh 5 BBEEELHTHTL45
EEEREUREACE VT, KEE XA T evE higho 7‘-;.
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Rhodamine A E X A BHARECTHET A LT
Lb, HEnERA~OBREEAD L TL, HEARON
Fic s ATHRnEOIREYEL S &z, HRP
EAEHRERCESTABRS X 5 CBRMEHE
A EHIME v <0 F TR R ER TR TBE
TrzEMnTER, MG, KERERO L5 LESER
ML LT AR AL T, M 4~ Rhodamine
BFRoRH & L TERN TERM R T E R, L
L M o & T4 o 8 & LT Rhodamine 83 %
{# 4 585& 12350 Tix, Rhodamine isothiocyanate
70s DHFENTL,200TH5 Z &3 X OHRBENRED
VRATOEM THL LEBEL TR LERD
5. Fv MEEESLEYREHECED  THEX
B L Ao a, MIRUTEEME T kT b BREIE
AL L TIMKOEEL TV 5O0BETE S
P, ok 5 oA FITC Sk /e o B3 e 58
M4 b, Klaverkamp H97% in vitro TIE@L - Z
L ¢ in vivo i@\ ~T % FITC &g/ MR OB 15k
BahTuwaELbhf, FroRC X M/
BRI X D 0 o MU MEROTERE(L2 RS ATy
5, 4B 0 N B A © o [RFL e B TS
[T LA o A P v R LR O SRR (32 7R
BhT, FITCHEZO MEEROFETRDLNE
Moz,

MBS ~OEELREE OB, v ¥ —XoB
RicHT s~ 7 a € VRIENPBREZRICEETS
LubhTwa®, SEOBRESEFTE, ~EF/r Y
IR E e W E RN (BTInm) I 35T, JRERENR
{¥ 1= Rhodamine &30 M 7 H 35 & O /)i
O LA ERNARD bR, BB T~e7
rE VIR E e < WRB A (600nm) Tk
Rhodamine & 3E o M R H & Bk M/ MEER L &
CABdbhkh T, Thbbh, FERICLLEZ~ES
a vy RINEHEICALRA L 51T, WEERTO~
zreEviclsBNoECRFALCREREDE
By, BENEHE~OBEEDEL - THALLLD L
Bb#as,

B#w, iAo FITCic X % £ 3 X Fluoro-
photometry 7z Fie kW CIAS R I ATV HFEKT
HAHH, EH LMY BEAECET in vivo TO
FHIIEER ) v SR ) v AN R B RED RS
PR/ ME O mM#EF L 0 OMRRE OBV & TH

AlReit 93% 3%

EEhTWADZTHD, ERAKOFELLT, M
IME R AR TR T T <A LTERCET HE
WIfNR & v F 2 5 A0 L LT ERRBY I M iE 2
eI 2T 5, Lo LHBEIR v~ offvhim
g T R L o /MR A S O BN RIS
WHIIEESETH D, i in vitro TOHEHECEWTD
HHEEOFERCHELAHESA - 7S A ST
74— HREORECRBRHE>ET ALY
E, Bkl L vEBc b S TERFER Ik TSR
THEEATFEEAL, LHrLSEORROI L
¢ FITC iz & % /g% B A, in vitro i
BT B RIR v~ d 5 EEME - THE
s A BERESTH Y, 2 LICSHRERRE
B 8310 35 T U e MR E O B A3 TTRE & bl
in vivo COIGH L AEERAE S DD EE L DR D,
R, MFRAAMREITE = & Lol E R s R
feLE, fosRERo0I2, 920 A RERESEA T TRER
Ly
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