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Seven fibrovascular diabetic preretinal membranes were examined with light-
microscophic immunohistochemical stain and electron-microscopy to evaluate the
possibility of pericytes to be involved in membrane contraction.

Pericytes were positively stained with anti-actin antibody together with some
stromal cells thought to be myofibroblasts presumedly. On transmission electron
microscopic study, pericytes were highly active with numerous cytoplasmic
processes and contained abundant microfilaments considered as actin in their
cytoplasm. Pericyte/endothelial cell ratio of vascular channels were increased in
some actively proliferative portion of the membranes. Myofibroblasts that contain
abundant cytoplasmic microfilaments were also demonstrated in the extravascular
stroma of the membranes and were very similar to the pericytes morphologically.

Although the evidence that the pericytes are related to the origin of the
myofibroblasts could not be demonstrated, this study suggested that the
pericytes may play important roles in development and contraction mechanism
of fibrovascular diabetic preretinal membranes(J Korean Ophthalmol Soc
37:1648~1655, 1996).
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2]5ted, hematoxylin & eosin @43} trichro-
med & st om, Hzz gy PALE A
= 23E oA g geA7 o 23389
o] W94 peroxidased H4& A7 Hdteo
3% FAHFLE 2083 HAR, olF FHT
2 ZA28A Ae H A4S gF8deg FA3
Atk o] #A Fo 7 Ay Fol Ue &
AL gloir] st B Udo FHFE AW o
&, actin @ collagen Vel tigh Uzt &4 (pri-
mary antibody) ¢} Zo} 37¢CelA 1A FAT7}
g gdoz AHsAT. 23 FHE biotinylat-

ed anti-rabbit and anti-mouse immunoglob-
ulin® Ao 10873 AW HL3n &5
gdez FALHA M. o] HFF horse-
radish peroxidase®l conjugate® streptoa-
vidin® oAl 2EA] HEAA A4 108
B EQohl g3 gdee AFEHc, FHE
substrate chromogen8%& Z& o] #H&3l 10
B2d wrgARE, 23 AHE FHFE 2H2HA
At} Counterstain® $8) =3 ZHE hema-
toxylin®2 1¥3 zg4¢ | FFF2 FAE
3 g4t B3 g FEAnEoR FAAR

Fig. 1, Fig. 1. Light micrograph of a vascular diabetic preretinal membrane. Many small blood ves-
‘ sels(arrows) with open lumens are present in the hypercellular membrane (Hematoxylin &

eosin stain, x 100).

Fig. 2. Light micrograph showing highly vascular membrane with abundant extracellular collagen
matrix that appears to be blue (Trichrome stain, x 200 ).

Fig., 3, Light micrograph showing a vascular diabetic preretinal membrane stained .with monoclonal
anti-actin. Pericytes{arrows) are positively stained ( x 200 ).

Fig. 4. Light micrograph shows blood vessel walls deeply stained with anti-type I collagen.
Pericytes(arrows) were easily discernable from endothelial cells(arrow head) ( x 200 ).
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HAEH HAE Y8 E 23 HEE 2.5%
glutaraldehyde- g4 22 1-4ColA 2412 A 23
&3m 0.1M AL fFsdom AAHF F 1%
osmium tetroxide&o| 2/ FuHF H Z&
gegdor MH3d AYE ethanol® BT
propylene oxideZ X% F Luft¥g”el <3
eponEHEE Xrfisted 37Tl 12417, 60Tl 48
A1ZbEet 4E33E Mg ZToiE 2FE lmFA
2 9 HE ¥ toluidine blued & HAlste] B3
HoE Adg o, Sorvall MT-5000% ¥4 7]
ol Dupont diamond knife® 3 st 2ujd
(40-60mm) 2] TWHAL Jellle 2UAUE Ao
gridell & AlZ15, Watson™'% Reynold#H'¥ ol
9|3} uranyl acetate®} lead citrate® °|F WA
dA-g 48t Hitachi H-6003 %3 #Ax&n)
Ao g dFsA

4 I
1. BEE0lY o

H&EE 23} trichromed AellA wrepxehe 78]
B FHI addae e ZAEHEL T3
I USE ¢ F UAT(Fig. 1, 2. "z g
Bl A HBAFHMEE actin FH sl 23
FANEE B HEe Z1Ae] 94 AEx &
Auke-g el (Fig. 3). d@7)Ag £3s
o @99 9 71" Collagen V &l U4
g e, FUAFHAEZE d4E J1AHH
o] oM xele] FEo] ®nH &olitt
(Fig. 4).
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Eaaztge G adoA dRFHAEE A2
of F5% APNEIAYE 21 U0 ST &%
A& BHon(Fig 5, €% AXEe £33 AX
2 E718 WEA 889 7AZe g @3] A3E
oj7le aAE ##=EAN (Fig. 6, 7). =% ¥a5
AAEE AEFHe) actin PIHALE AAA & TR
g UAERE R dded, clEL uA o
g dgo R widsta U Fuldd olE ulA

Aa7 $78 AdAe) 24 #3F & F gUsid
(Fig. 7, 8). Wi¥-Eel WAAZs FRFAMNEE
th&eo) vl FE 71A % g AR (Fig. 6,
8), 4% HEFAAETE FH 7AFY FEo] o
g AR uAdRE TEI AER GEol ¥
o] 7143 g WK (Fig. 7). S €&
F 7t A4d oA gaFdAEs vad 23
2 898 siRla dm A eE AxEL AHY
o] g% Y@M WA Zel v FAFHA
¥o] 47} ®ol EUrh(Fig. 9, 10). ¥ ¥ed
Pl A% o] FEEH Beko] ti EFHH
An AEAe Bken (Fig. 1, 11), EaFAA
o] Ax7} gl dF gz Be {33t
g Atk (Fig. 6, 7). B 7NN AExAY
of YAFAMEAAN FEE AFA FAGE FHT 0
A2 olEol 2 AN 2HE Boly Al
271 o 2EERed, olEe A RoMEEA
w2z zletg el FAdS Jepd ZEAAER o
AW gejgrd ozt Az gR oz JuF
Az B FAME 7 ddeh (Fig. 12).
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F&@ g BAste Aoz gEA Y. IR
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A, Wallows” 2 oleidt 27t 2AEate]
9| &Ko A FRFATSD FHsIgen]
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Fig. 5. Electron micrograph of proliferating ves-

sels in a diabetic preretinal membrane.,
Pericyte(P) have a heterochromatic nucl-
eus(N) and abundant cytoplasm with
many cytoplasmic organelle. Pericyte are
separated from endothelial cells(En) by
thin basal lamina (uranyl acetate and
lead citrate, x 5,100),

Pig. 7. Higher magnification of the pericyte

shown in Fig. 6. Cytoplasm of the peri-
cyte has abundant microfilaments(*) and
thickened microfilament band(arrow) is
seen closely apposed to basal lamina (BL).
Some part of pericyte’s cytoplasm (open
arrows) is inserting into basal lamina.
Endothelial cytoplasm (open arrows) is
inserting into basal lamina. Endothelial
cytoplasm has fenestrate(arrow heads)
that are bridged by thin diaphragm
(uranyl acetate and lead citrate, x
28,900).
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Electron micrograph showing a developed
vessel. A proliferated capillary is enve-
loped with multilayered basement mem-
brane(*). Irregular cytoplasmic processes
of pericytes(Pc) are extended into the
surrounding stroma. Some part of endo-
thelial cells(En) revealed cytoplasmic
thickening with irregular luminal sur-
face. L' lumen, (uranyl acetate and lead
acetate, x 8,500).

Fig. 8. Electron micrograph showing a pericyte

with abundant cytoplasmic micro-fila-
ments(*) and organelle. Pericyte demon-
strates a plasmalemmal vesicle{arrow
head) and surrounding multilayered
basal lamina(BL). Endothelial cell(En)
showed abundant pinocytotic vesicles
{arrows) (uranyl acetate and lead cit-
rate, x 25,500).
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Fig, 9, Electron micrograph of a newly formed

vessel with abundant endothelial cell
cytoplasm(En). Pericyte(P) has a large
heterochromatic nucleus(N) and relative-
ly little cytoplasm and is seperated from
endothelial cells by thin basal lamina
(arrows) (uranyl acetate and lead ace-
tate, x 17,000).

Fig. 10, Electron micrograph of a newly formed

vessel, Pericytes(P) have abundant cell
organelle and cytoplasmic process{arrow)
into the surrounding stroma. Number of
pericyte is relatively more than that of
endothelial cells. (uranyl acetate and
lead citrate, x 10,200).

Fig, 11, Electron micrograph showing a pericyte

of developed vessel. Pericyte(P) has an
irregular convoluted large heterochro-
matic nucleus(N) and relatively small
amount of cytoplasm. Cytoplasm con-
tains microfilament plaques(arrows)
along the plasma membrane (uranyl
acetate and lead citrate. x 13,600).

Fig, 12, Electron micrograph of a myofibroblast-

like cell with irregular convoluted nucle-
us{N) and abundant cytoplasmic
organelles. Thick microfilament plaques
(arrows) are seen along the plasma
membrane of the cell. This cell is very
similar to the pericyte shown in Fig. 11.
morphologically (uranyl acetate and lead
citrate, x 17,000).
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FET fesiAle gecin stded, dusid A
Fretd 27 @HAERTE Sol2AdA o Bo)
EAstn e IPsA ge AYRE s&3
7] wWEeltt, Wallow” & actinel 3@z
7 Z& g4 weAEeA gasdHEe Ax
HollA Eitopel w4 71AANE Bo] ¥EH
ot Y ub, ek #@ FHoMe $
22 YUFHANES 22 Bstn gdelA "o
Z oMol &8 Z4FoME (myofibroblast)
7t B9 E Aoz Hzach

dEFANEE FTGAZ) MRl EdA &
Bt e MEd, 24 €99, AFNE 28T
e EHAERA, 18739 Rougetoll2ld] A& 4
HEFE, 19239 Zimmermannol2ldl ¥T=94)
XS WHHAEH, o] ARy ZuH 72 9 A
oA, A3 B4 dside ge d7vt sHo
Ao, 2 dge ol F4d FEHR YA
&’ AF7A FeiA o] Ao JEE Y $
2180 3 EAYAE 58 YR FHEE 2
datx, BAEPY FRE FAAIE Ao 98
A slewn, =g §4z2-43 P#¥4 (angiogene-
sisell golstan', o& Yo A¥2x B3 4
e Aoz d=A] A, @ FYANEY £
2tg2 actin, myosin, tropomyosin® actin-
fibronectin unit, cyclic GMP-dependent pro-
tein kinase®°l 2l#] c]RiAA HU** actin
o &3t &3 ¥l gl Aoz doiA 9o
|, AR s WM ELS] HFAl™o| &y
A At daFdAEe HYsle WY A X,
AR E, ERAE, AFRAE, AT
R EFe 2 ¥2E F qivhe Bl gem®, 4
A AR Ao RFAHAEI UM ZY &
AHEEE 2AEka, g A Boddle Ao
g4 U,

2 d7e RS 2adetdge oides &
HMew anti-actin ¥4 ¢ anti-type N collagen
YA E o] &3 WAz g st Py
22 HABIA I, ofgd FrHAEnAcz we
ZrlAT2E B Poudgse nE ge
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HEAAES} FRF aUHRE FREln oM T
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