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Fig.1. Gross finding of the brain abscess develop-
ed 7 days after inoculation of the micro-
organisms. The abscess is well-localized and
measured 1.5cm in diameter. Note the shift of
mid-line.
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Fig.2. Light photomicrographs at 1-5 days. A: Many acute inflammatory cells infiltrate
toward the necrotic center. The microscopical hemorrhages occur outside the layer of the
inflammatory cells. H/EX100. B: The astrocytes near the inflammatory center are
swollen and their processes tore-off. GFAPX100. C: The neovascularization is more
intense in the cortex. H/E X 200.

Fig.3. Light photomicrographs at 7-11 days. A: The microscopical hemorrhages are still
present and the fibroblasts increase remarkably at the periphery of inflammatory zone. H/
EX100. B: The astrocytes start to react. GFAP X200, C: The maturing collagens
deposit perivascularly. The vessels are characterized by irregular arrangement of the
endothelial cells which plunge into the lumen. Masson trichrome X200. D: The vessles
are strongly stained by factor Vil RAg stain. X 200. (necrotic center: lower right).

Fig.4. light photomicrographs at 14-18 days. A: The maturing collagens increase
significantly and the capsule is well established. The hemorrhage is still observed outside
the capsule. Masson trichrome. X200. B: The astrocytes react vigorously adjacent to the
capsule and surrounding the vessels. GFAP X200. C: The enlarged vessels are stained by
factor Vil RAg. x200. (necrotic center : lower right).
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Fig.5. Electron photomicrographs at 1-5 days. A: A polymorphonuclear cell infiltrates
through the opened interendothelial junction with edematous fluid. X7,200. B: A small
venule in the reactive area shows the stasis of blood flow, their perivascular astrocytes are
swollen. X7,200. EF, edematous fluid; L, lumen; PMN, polymorphonuclear cell ; WA,
watery astrocyte.
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Fig. 6. Electron photomicrographs at day 3 showing the neovascularization. A: The
mitosis of endothelial cell. X4,400. B: The mitosis of pericyte. xX4,500. C: A small venule
lined by both preexisting and new born endothelial cells. The new one is more electron dense
than that of preexisting one. X6,700. D: A small new vessel shows the abundance of free
ribosomes, pinocytotic and coated vesicles, well developed Golgi apparatus and small lipid-
contained vacuoles. A tubular body is also visible. x8,800. C: centriole; CV, coated
vesicles; EP, equatorial plate; G, Golgi apparatus ; L, lumen ; LV, lipid-contained vacuole ;
M, mitochondria; NE, new born endothelial cell; PE, preexisting endothelial cell; P,
pericyte ; T, tubular body.
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Fig.7. Electron photomicrographs showing the formation of new born capillary tube. A : A
sprout of the new born endothelial cell. X4,500. B: A cross section of the sprout. X 13,500,
C, D: The lumen is initially formed within an uninterrupted membrane in the sprout. X
4,500. E: Two intracellular vacuoles are formed within a single cell. The interendothelial
lumen is not observed. X3,600. F: The interendothelial lumen is formed independently of
the autolytic vacuoles. X9,000. G: The higher magnification of fig. 7F. x31,500. H: A
series of small vacuoles within the migrating cell indicates that the sprout connects the
preexising vessel by autolysis. %18,000. 1J, interendothelial junction; L, lumen; ME,
migrating endothelial cell.
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Fig.8. Electron photomicrographs at 7-11 days. :
At The vessel is lined by a sinle layer of endothelial cells which are slender in pe
portion and thick in central portion. The basement membrane is multi-layered. Many
inflammatory cells and fibroblasts infiltrate into the Virchow-Robin space. X7,200.

B: The tubular bodies and pinocytotic, coated vesicles increase dominantly. X 42,000. BM,
basement membrane ; CV, coated vesicle; D, dense body; F, fenestration: L, jumen ;
PV, pinocytotic vesicle; T, tubular body.

DRARBIEN D', HIERSHRET > BERIRAIC
HEAL TRIET 2 HETH D 10~ MBI RE,
FT = CE M AR OEBE L OIS 2ok
RLTETZLO L RT3 b 0 2R
BOETNTHS, BBEIHESEEEENEEN I
BIET 2 JEE T2~ B 3 B E 4
EEEEEOMB IR T B I M T 5. fege
TR L MBI MR E CHET 2 2 L 03
I B B BT B RE T ICRE L7 R
LR EORESPRRL D, —H, EHEMPICEEL
TBE R, EAL L SEEENS LR L 2 BT
W TR LH S Tl A 2R Lo <,
FLMRBEDORELEL —FEL 2 0A COMESS 5
%9, Enzmann'®, Britt 5~191%, #ME% 0.5~ 1 %
DR FREPRIERIG IR U CROEE A 358 L g %
FLER LD, ZDEARIZ0.2~0.6ml TH Y , TD
FICEENDERE W0 ETH-7. D HEIzx
MISTERIC BB R R S 5 2 LIRTTRETH 3 25,
COEAED LIz, A S N ERIEOEBAT S
PERH S L CERIBERORY L LT OBIER % 58
LIaw, REBRCIR, HRAERY 5 X10°, BASHE
HEWEE 0.05m] g E L, BIALE 0.02 ml &R
WTHZET B HRICE D, BIBADIES S @rn,
BIRBOTR 2 REEIC T2 2 b8 TE 2,

FEBROEEEIIC R S OB 45 1c 5

V.
ripheral




122 . #

Fig. 9. Electron photomicrographs at 14-18 days.
A - Some vessels are lined by the endothelial cells which characterized by the irregular
nucleus and meandering cytoplasm, while several cells plunge into the lumen. The tubular
bodies increase significantly. The perivascular space is deposited by great amount of
collagens. X5,000. (Inset : The tubular bodies in other vessel. X40.000). B : Fenestrations

present in the peripheral portion. X8,000. F, fenestration ; L, lumen.

Fig.10. Electron photomicrographs at 30 days. The vessels are characterized by the high,
irregular cytoplasm in their luminal and basilar surface. The perivascular space is
surrounded by compactive collagen fibers and reactive astrocytes. The degenerated
fibrocytes are seen. %25,000. BM, basement membrane ; CFS, collagen fibers; CV, coated
vesicle; DF, degenerated fibrocyte; L, lumen; M, mitochondria ; MV, microvilli-like
process ; PV, pinocytotic vesicle; T,tubular body ; RA, reactive astrocyte.
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Abstract

Experimental brain abscess was induced by the method of direct inoculation in 15 dogs for a
pathohistological study of the sequential vascular alterations. A 0.05 ml culture solution which
contained 5 X 10° microorganisms of staphylococcus aureus was inoculated into the right parietal
lobe in 13 dogs, and the same volume of sterile solution in 2 dogs for control. To avoid the
spreading of microorganisms into the subarachnoid and subdural space, the needle pathway was
filled with 0.02 ml of 1% semiliquid agar solution. As a result, 3 dogs died of fatal ventricular
rupture in about 1 week, and the remaining 10 dogs were sacrified at 1,3,5,7,7,9, 11, 14, 18, 30
days and the two for control at 14, 28 days respectively. A brain abscess formed in all dogs except
the two for control, and was well-localized in the subcortical region without leptomeningitis.
Macroscopically, the lesion reached its maximal size with severe midline shift at about 7 days after
inoculation, and then, decreased gradually. Only one dog at 18 days after inoculation was found
to have two daughter lesions neighboring to the main lesion. In the early stage after inoculation,
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the microscopical hemorrhages occurred conspicuously in the outside layer of the lesion.
Concomitantly, the endothelial cells of the preexisting vessels near the lesion were swollen and
their lumina narrowed. The neovascularization was found, as early as 3 days after inoculation,
to be more intense in the cortex than in the white matter. The encapsularization and gliosis
started at about 7 days and was well established about 2 weeks after inoculation. Within this
stage, the neovascular endothelial cells altered greatly and enlarged their lumina to a maximal size.
These new born vessels were lined by a single layer of endothelial cells. The endothelial cells
grew inward, plunged into the lumen and arranged irregularly in the beginning of the
encapsularization. Later, they rearranged smoothly along the blood stream in the late stage of
encapsularization. The vessels were strongly stained by the immunocytochemical stain of factor
VI related antigen during the encapsularizing period from 1 to 2 weeks, while negatively or weakly
in the early and degenerating stages. Electron microscopically, the new born endothelial cells
proliferated from the preexisting ones. These cells were characterized by the abundance of free
ribosomes, mitochondria, well developed Golgi apparatus, and the presence of pinocytotic, coated
vesicles. The process of new born capillary tube formation was observed to start by an autolytic
vacuole within each endothelial cell in the sprout which migrated from the preexisting vessels.
The vacuoles of individual cells joined with each other through the interendothelial lumen which
was formed independently of the autolytic one. After connecting with the preexisting lumen by
the same mechanism of intraendothelial autolysis, the blood started to flow. Ultrastructurally,
the pinocytotic and coated vesicles in the endothelial cells were prominent through the whole
reaction, which suggested the promotion of the vascular permeability. However, the most
remarkable alteration was the sequential presence of the tubular bodies. They increased
numerously as the reaction proceeded, but decreased to a great extent after encapsularizing.
These vessels rich in tubular bodies were strongly stained immunocytochemically with factor Vil
related antigen. This suggested a close correlation between the tubular bodies and the
coagulating factor VI, and the promotion of coagulative activity during the development of the
brain abscess. Futhermore, the fenestrated endothelial cells, which were reported as a finding of
impaired brain-blood barrier, presented occasionally and transiently within 1-2 weeks after
inoculation, in which period the brain edema was most severe. Thereafter, the fenestration
disappeared after the capsule and gliosis were well established.




