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pericapillar astrocytes and pericytes in the pathogenesis of disease are fragmen-
tary and, in many respects, contradictory, and as for AL, such analysis was not
performed yet.

We investigated the dependence of BBB function on the degree of expres-
sion of structural changes in endotheliocytes, pericytes and pericapillar astro-
cytes when reproduction of AL agent is observed in guinea pig CNS. In addi-
tion, we conducted the indication of prion amyloid filaments (aggregates of AL
agent protein PrP 27-30 kD) in different cell types.

Materials and Methods

Virus. The AL agent (AL-D strain), was deposited at the State virus collection at the D. 1.
Ivanovsky Institute of Virology of the C.1.S., Academy of Medical Sciences under Nr 2206.

Experimental animals. The 28 outbred guinea pigs (wt 250-300 g) were divided in two groups.
The first group of animals (18) was inoculated retrobulbarly, the second group - intracerebrally as
previously described (Kolomiets er al., 1988; Poleshchuk ez al., 1988). In the first group (I) charac-
teristic clinical signs - hair shedding, muscle atrophy, extremity paresis and paralysis - developed
in 5-6 weeks p.i. (35-50 days). From group I six animals were investigated on day 14 in the stage of
preclinical signs (AL agent titre in CNS was 3.5-4.1 log 1Dsy), six animals were investigated on day
28 at the stage of the first clinical signs (titre was 5-5.6 log IDsg) and six animals on day 40 p.i. at the
preterminal stage (titre was 6-6.2 log IDsg).

In animals with intracerebral inoculation (group II) characteristical signs developed by 16-18
weeks after inoculation - the titre of the AL agent in the CNS was 5.2-6.2 log IDsg. The brains of
animals were removed for investigation in the preterminal stage (96-110 days p.i.).

Control animals (15) were given a 10 % suspension from the brain of healthy individual who died
in a car accident: 8 animals were injected retrobulbarly and 7 intracerebrally (group I and II
controls, respectively).

Electron microscopy and histological investigations. Intravascular perfusion of narcotic animals
with 4 % glutaraldehyde in 0.1 mol/I cacodylate buffer (pH 7.2) was performed for 15 min. The
brain was removed and cerebrum, cerebellum and spinal cord were cut into pieces of 1-3 mm. The
pieces were embedded into paraffin for histological investigation and into Araldit for ultrastruc-
tural analysis by routine methods.

Immunocytochemical detection of AL agent antigen in brain sections was made by immune-pero-
xidase method using monoclonal antibody to PrP protein (Votyakov et al., 19875b). Brain and
spinal column sections were treated by sodium azid (Na;N) solution containing hydrogen pero-
xide (H;0,) and then the sections, after being rinsed in salt-phosphate buffer, were treated with
the peroxidase-labelled monoclonal anti-PrP antibody. The latter was obtained (Kolomiets, N.
D.) from the cell strain ALMA-7 (deposited in C.1.S. National collection of continuous cell lines
under N19-2-8). Diaminobenzidine (DAMB) was used as substrate for visualization of the peroxi-
dase. AL agent protein PrP 27-30 was demonstrated in the sections as accumulation of dark brown
complexes. The coded preparations were estimated on the scale: -, +, +, ++, +++.

Histochemical demonstration of amyloid deposits has been performed with the help of Congo
red staining by a standard technique in sections (4-5 um thick). Under polarized light amyloid
displayed green-gold birefringence.

Morphofunctional examination of BBB was performed with the peroxidase technique of
Gracham and Karnowsky (1966) modified by Wisniewski er al. (1983) in 9 animals of group I in
different stages of disease, in 3 animals of group 1l in preterminal stage (96-110 days) and in 3
guinea pigs of control groups I and I1. Briefly 50 mg of horseradish peroxidase (HRP) (Sigma Type
1) in 0,5 ml of balance salt solution were injected in animal’s heart 1.5-2 hr before brain fixation.
Then the brain and spinal cord were removed, and cut into blocks about 1x1x3 mm in size. The
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Despite of deep dystrophic changes in the pericytes we did not observe an
opening of tight junctions between endothelial cells. At the same time in some
cases separate erythrocytes passed through BBB into neurophil.

Ultrastructural investigation of group II guinea pig brains at preterminal
stage of disease (intracerebral inoculation) showed disturbances of astroglial
coat, endothelial cells and pericytes, which were similar to that of animals of
group I by day 40 after retrobulbar inoculation.

Ultracytochemical analysis of BBB permeability to HRP allowed, only in
preterminal stage, to detect essential differences in the distribution of enzyme
reaction products as compared to controls. We observed no passage of HRP
through BBB in intact animals as well as in the group I and II animals on days
14-28 p.i. Granular products of cytochemical reaction were seen exceptionally
in vessel luminas and, rarely, in separate pinocytic vesicles of endothelial cells
(Fig. 3a). On the contrary, in group I and II animals with preterminal stages of
AL HRP was absent in vessel luminas, in endothelial cells and the basement
membrane of some of capillaries showed higher electron density because of
impregnation with HRP (Figs. 3-b, 3-c). In addition, some astrocyte processes
with dystrophic changes contained diffuse masses of HRP. It is necessary to
underline, that HRP passed mainly through the endothelium of capillaries,
surrounded by astrocyte foot processes with structure-modification changes as
well as of capillaries with dystrophic changes of their pericytes.

Discussion
Many investigators consider the endothelium of cerebral vessels for the

morphological basis of BBB, not denying significance of basement membrane,
pericytes and pericapillar astrocytes, which coat the surface of the majority of

Fig. 2
Ultrastructural changes of the CNS capillary in experimental AL of guinea pigs

2a: Spinal cord anterior horn, thoracal segment Th-1. Complete destruction of the pericyte (pe)
and inclusion formation (arrows) between endothelial cell and basement membrane.
Contrasted with uranil acetate and lead citrate, magn. x 25 200.

2b: A part of ultrathin section of the same capillary at higher magnification. An inclusion body
located between the endothelial cell(s) and basement membrane contains filamentous struc-
tures with a diameter of 5-10 nm. Magn. x 90 000.

Fig. 3
Ultrastructure of the HRP transport across the BBB in AL

3a: Control animal. HRP in the lumen of a vessel and in a cytoplasmic vesicle (arrow). Basement
membrane unstained, magn. x 46 000.

3b: Experimental AL. Transfer of HRP across the basement membrane (arrow); degeneration of
astrocyte foot processes (As); magn. x 25 500.

3¢: Experimental AL. Transsudation of HRP across the capillary basement membrane. Astro-
cyte foot processes show no obvious alterations. Magn. x 20 700.












