NFESFE 21 %35 1 189~203 (1995) 189

EYRFEDERMI-E I IMEHBOT R F—F v I78F
Bl % &1

RIE, ECUBERECHEVHERINAAFAGEERT2OLEBE, Vo ARBHE
ENETT3E, SEGHRDBIREAES. COEBOBELBESIICTIED, S
FESETICAS—4 AR CEBHEL TEYAFELERL, 15— D9BERI
& 2 EMAFEOEMICHE ) MEBDE X HEEFN» OMMBEN CBHEL-. B8
ELTBELAAS -4 AR 22 2BB&YI5EE $ TRHMTERRL, A, 0
EA~NETEARD H-E 848X, LU R QBICL 3 THEERLER LBEET-
- BELAXRCSORBEG, PR TRFEGCIYREEIA-. RFEBOEMAE
B (Imm?) 7Y OnEHKE, 0ARIEL VEPLCHCHEDL, WA EEBT 3 ERBLR
PERMERLE:. BENBRICL->T, AFEKLER T3 MERBOEMOLE, MEEFIR
2BV T, AR, BEMEt L TLETFEHMEOE «OHIaCZs O vF »DORIE
CBBIALERESITREF—F v 7LILOHBIFRONE. ZDEHILT7RI—F v 7D
HIRE, AR CEBENBERT 120 TRSERLE. EVRFEOERKICH S LED
HBE, AR, FEHEEE L TLEEEHEROT R F—> X2 & 2HERE L BEL
M@ H 5. CERL 7 46108 9 BERA)

Apoptosis as the Mechanism of Microvascular Rarefaction During
Involution of the Foreign-Body Granuloma

Tamiko HAMASAKI

The vascular bed as an element of granulation tissue induced by inflammation,
especially chronic inflammation, rarefies with the progress of healing mechanisms.
In this study, foreign-body granulomas were induced by the implantation of collagen
sponges subcutaneously in rats. They were histologically and microstructually
observed for microvascular rarefaction during involution. The implanted collagen
sponges were removed 17 times between 2 days and 135 days after implantation.
Biopsies were analyzed under microscope after injection of India ink into blood
vessels and hematoxylin-eosin staining, and specimens were examined electron
microscopically after they were embedded in epon. All the spaces in the implanted
collagen sponges were filled with granulation tissue at about 30 days after implanta-
tion. The numbers of blood vessels per 1 mm? in granulation tissue gradually
decreased from about 60 days, and rapidly decreased after 90 days. In electron
micrographs, apoptotic chromatin condensation, margination and possibly fragmen-
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tation were observed in the endothelial cells, pericytes and smooth muscle cells of

capillaries and small vessels in the vascular bed. Apoptotic cell death appeared most

frequently at 120 days, and thereafter the implanted collagen sponges disappeared.

Microvascular rarefaction during involution of foreign-body granulomas is closely

related to the apoptotic cell death of endothelial cells, pericytes and smooth muscle
cells. (Accepted on October 9, 1995) Kawasaki Igakkaishi 21(3) : 189—203, 1995
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Fig. 1. Light micrographs of foreign-body
granulomas induced by the implanta-
tion of collagen sponges with saline.
(H-E staining X25). a: A number
of blood vessels which were made
visible by India ink injection are
observed in granulation tissue of a 55—
day-old granuloma. b : Volume of
the implanted collagen sponge
decreases and the vessels also
decrease in granulation tissue of a
102-day-old granuloma.
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Fig. 2. Numbers of capillaries in foreign-body granulomas induced by the implantaion of collagen sponges
with saline and heparin. @-@ : saline, O-O : heparin. Each circle and vertical line represents the
mean+SE. Hatched horizontal bar represents the mean+SE of number of capillaries in normal tissue.
(* 1 p<0.05)
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Fig. 3. Numbers of the blood vessels in foreign-body granulomas induced by the im-

plantation of collagen sponges with saline. @-@ : capillary (<12-15um), O-O :
small vessel (>12-15#m). Each circle and vertical line represents the mean+SE.
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Fig. 4. Electrnk‘miroraph of apopfosm of endothelial cells in forigri—bod‘y granulomas after collagen
sponge implantation. a : Endothelial cell(large arrow) with apoptotic chromatin condensation has

been squeezed out into the capillary lumen and obliterates it. This cell has adhered to the neighboring
cells by tight junctions (small arrow).
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b : Protrusion of an endothelial cell is across the lumen (Lu) of a small vessel. Protruding cell forms tight
junctions (small arrow) with other endothelial cells. Nucleus of this cell shows apoptotic chromatin
condensation, margination, and possibly fragmentation. A lower-power view of this vessel is shown as a
longitudinal section in the insert. ¢ : A cluster of apoptotic bodies (asterisks) derived from an endothelial

cell is appeared to lie in the lumen (Lu) of a small vessel.



196 N R 2 & 3

(2) 7R b—F v 7 #fdOBENFHI

A7 =5 ARy VBHERIOH 2 FET 5 &,
AR OHEDOMHE L L b IHEE R WIFHEBO
/NS Z B 2 & A3 D BYPITIE DA
BRBECI>THLLIZ RS T-0T, ZOH/I

B BB  1995)

B 5 MEMZ LT 2 BMMmE, MEks &
UHIEIRD 0T, 7R N—F v 7O
RHEL. 7, MEWEDTHMIGET 5K
Behz23 77 v AR VBEKSHET
X, PEZHERE & BRIl R L O RE M B



ey | RYATFE ORI BT 2 MEWHBRO 7 R b—F v 7 #F 197

lg. 5.

U257 R =y AOHBEHEE X, TR8128H
7y 712 & 5 REFHBOBAERE (1 mm?) H
D ZhZn 1{EUTTHEH, BiEEL108H %
B L T1I2H 2 & AFMHEMOIE R T 2 EHATD
120BHTE, 2 AEUEOHB % A7
(Fig. 8).

¥/, ZOHMORIFHEBICB VT, WM
Dz w 4 b — X (mitosis) DIEEFH
R RO HBSEE Wb 0 TH

> 7.
z =
ML as—% > ARy Y E2EOERNICEMHE

T3 LBEYARFEEBIER SN S . I ORYAEHF
MiE, ARYY OFICHEE SN 2 REFHEE» S

Electron micrograph of apoptosis of a pericyte (arrow) in a foreign-body granuloma after
collagen sponge implantation. This pericyte with apoptotic nuclear changes is embracing the
capillary endothelium. :
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Electron micrograph of apoptosis of a smooth muscle cell (arrow) in a fo
collagen sponge implantation. This muscle cell with apoptotic nuclear changes is present in the
smooth muscle cell layer (SM) of an arteriole.

Fig. 6.
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reign-body granuloma after
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Fig. 7. Macrophage (Mp) lying adjacent to a capilary in a foreign-body granuloma after collagen
sponge implantation contains degraded apoptotic bodies with a dense nuclear fragment (arrow-

head) in phagolysosomes.

¥ OBEBENBEERICE W, fifaNCB
L7 RNV ZADOHBHEEL»EH L /-HEL2R
2k, 7v b CHIBRERZICHERT 27K b

— ¥ 2%, FHRE100M8 3 729 0.05+0.02TH
D2V [F U L FFEA®D cycloheximide Bk
5.(1.5mg/kg) 3 K& T, 0.65+0.11/100




200 N B ¥ = 3

- apoptosis(endotheia  cels)

v 3 X and
apoptosis(pericytes ceks)

mitosis  (endotheliad  cels)

(mean number of cells/mm?)

102

v D

55’

)

g
(=

EAE HIE 1995)

108 112 120 (days)

Fig. 8. Frequency of appearances of apoptotic cell death in the microvascular bed in foreign-
' body granulomas induced by the implantation of collagen sponges. Numbers of
apoptotic cells (endothelial cells, pericytes and smooth muscle cells) are counted by

10 sections (1 mm?) each of 3 samples of respective day. Results represent the mean=*

SE.
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