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The optic nerve of rats with EAE was examined at
various times to determine the integrity of the blood-
brain barrier (BBB) and to assess monocyte-
macrophage, T cell, and microglial responses. In
naive control animals, leakage of horseradish perox-
idase (HRP) and the presence of cells expressing
major histocompatibility complex (MHC) class Il anti-
gen were evident in the meninges of the retrobulbar
optic nerve. In rats with EAE, microglia in the region
of the lamina cribrosa and in the regions adjacent to
the meninges became activated from day 7 to 8
postinduction (pi). HRP leakage was also evident in
the region of the lamina cribrosa from day 7 to 8 pi.
On day 8 pi, infiltration of inflammatory cells and
Monastral blue leakage were apparent in the myeli-
nated region of the optic nerve. The intensity of
these cellular and vascular changes peaked at day
12 pi, when signs of clinical disease became mani-
fest. Monocytes-macrophages expressing MHC
class Il and the ED1 antigen, together with lympho-
cytes expressing the «aBT cell receptor, constituted
the major proportion of cells associated with inflam-
matory lesions. Thus: (i) the inherent weakness of
the BBB as well as the presence of both antigen
(myelin) and MHC class Il * cells in the retrobulbar
optic nerve are likely susceptibility factors for the
frequent involvement of this region in EAE and mul-
tiple sclerosis; and (ii) activation of microglia occurs
early in the pathogenesis of experimental optic neu-
ritis.
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Introduction

Breakdown of the BBB (Guy & Rao, 1984), infiltra-
tion of inflammatory cells (Hayreht al, 1981), astro-
cytic reactions (Cammaest al, 1990), and demyelina-
tion (Rao, 1981) are all associated with optic neuritis in
animals with EAE. An important feature of optic neuri-
tis in these animals is that the lesions occur at a pre-
dictable site, the retrobulbar optic nerve (Guy & Rao,
1984). This feature is also characteristic of optic neuri-
tis in individuals with MS (Carrol, 1956). Inherent
weakness of the BBB in the retrobulbar optic nerve (Tso
et al, 1975; Chan-Linget al, 1992a) has been suggest-
ed to be responsible for the development of EAE and
MS lesions at this site (Guy & Rao, 1984; Rao, 1981).
However, previous studies have shown that cellular
infiltration takes place only in the myelinated regions of
the optic nerve, not in the nonmyelinated region of the
retrobulbar portion of the nerve (Hayreh al, 1981;
Guy & Rao, 1984; Rao, 1981).

In spite of intensive clinical and histological studies,
the pathogenesis of optic neuritis is not fully under-
stood. We have investigated the possible role of the
encephalitogenic antigen, the inherent weakness of the
BBB, activation of microglia and expression of MHC
class Il antigens in the pathogenesis of experimental
optic neuritis. In addition, we have carried out a quanti-
tative analysis of the infiltration of leukocyte subsets
into lesions in the optic nerve during the progression of
EAE.

Materials and Methods

Experimental animals and tissue preparation.
Induction of active EAEEighty (10- to 12-week-old)
male JC Lewis rats were used in this study. Each rat was
injected intradermally with 3Qug of purified MBP
(Eylar, 1974), 0.1 ml of Freund’s incomplete adjuvant
(Sigma, St. Louis, MO) supplemented with 1.5 mg of
H37RA Mycobacterium tuberculosig¢Difco, Detroit,

MI), and 0.1 ml of physiological saline. Animals were
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killed on days 7, 8, 10, 12, 14, 17, and 28 postinductiored in the tail vein with 1 ml of 3% (w/v) solid Monastral
(pi). At each time point, three or more rats were examblue solution in 0.9% (w/v) sodium chloride (Sigma) 2
ined by each method. Rats were examined daily foh before killing. Immediately before injection the dye
signs of EAE, and were assigned a score based on thaas sonicated for 30 min to disrupt aggregates.

of Juhleret al (1984).

Naive and inoculated control animaBExperimental Immunohistochemistry and Histochemistrpetec-
animals were compared with naive control rats as wellion of CD4, CD8, TCR, ED1 and MHC class Il anti-
as with animals inoculated with Freund’s adjuvant congens After inactivation of endogenous peroxidase and
taining M. tuberculosis alone; no differences in opticblocking of Fc receptors by exposure to 0.1%0Hn
nerve responses were observed between the two typesTBS and 20% (v/v) normal calf serum in PBS for 5 min
control animals with the exception that more MHC classeach, optic nerve sections were incubated for 45 min in
II* cells were observed in the meninges of inoculatec moist chamber at room temperature with the appropri-
controls when compared with naive controls. ate primary antibody diluted in PBS containing 1%

AnesthesiaRats were anesthetized for intravenous(w/v) bovine serum albumin. The following mouse
injections using 1 to 4% halothane in a 2:1 mix ofMabs were used: rat CD4, diluted 1:100 (W3/25; MRC
nitrous oxide and oxygen. The animals were recovereQellular Immunology Unit, Oxford, UK (Williamst
from anesthesia if the intervening time between proceal., 1977)); rat CD8 diluted 1:25 (OX8; Cellular
dures exceeded 20 min. The animals were sacrificetmmunology Unit, Oxford, UK (Masoret al, 1983));
using an intraperitoneal injection of sodium pentobarbitat «TCR diluted 1:25 (R73; Cellular Immunology
tone (200 mg/kg). Unit, Oxford, UK (Huniget al, 1989)); rat MHC class

Toluidine blue sections of optic nerv@ptic nerves 1l (la) antigen diluted 1:25 (OX6; Cellular Immunology
were fixed by immersion in PBS containing 2.5% (v/v) Unit, Oxford, UK (McMasteret al, 1979)); and ED1
glutaraldehyde and embedded in resin, sectioned at 0.2fluted 1:200 (Serotec, Oxford, UK (Dijkstrat al,
pm, and stained with toluidine blue. 1985)). Subsequent conjugation and visualization of

Sections of optic nerv&or ED1, TCR, CD4, CD8, sites of immunoreactivity were as previously described
and MHC class Il immunohistochemistry, frozen longi- (Shin et al, 1995). Adjacent serial sections from each
tudinal and transverse sectiongu{®) were postfixed in  block were stained with hematoxylin and eosin. Staining
acetone at -20°C for 10 min. For staining with GS lectingcontrols, in which the primary antibody was omitted,
the tissue was postfixed for 4 h in 4% (w/v) were performed for all antibodies.

paraformaldehyde in PBS, after which gf3-thick lon- GS lectin histochemistmActivation of monocytes
gitudinal sections were cut with a Lancer-1000and microglia results in increased staining with GS
vibratome. lectin (Maddoxet al, 1982). HRP-conjugated GS lectin

was used to label microglia and monocytes and the tis-
Administration of intravascular tracersHRP. HRP  sue was processed as previously detailed (Chandting
(200 mg/kg body mass in 1 ml of physiological saline)al., 1990).
was injected into the tail vein 20 min before the rats
were killed. The optic nerve was dissected and sectioned Quantitative cellular analysis.For quantitative
with a cryostat and HRP was visualized (Chan-létg analysis of monocytes-macrophages and T cell subsets
al., 1992b). The sections were counterstained withn the region immediately posterior to the lamina
hematoxylin, dried in air, dehydrated in ethanol, clearectribrosa, serial longitudinal sections were labeled with
and mounted. ED1 TCR, CD4, and CD8. Two or more sections were
Monastral blue Monastral blue is a colloidal dye, the examined for each marker for each rat. Using the 40X
particles of which coat, or are ingested by, activatedbjective, eight fields (0.0625 nijrwere examined in
monocytes (Neill & Hunt, 1992). It was also used toeach section. T cells were considered positive and were
detect sites of microvascular leakage. Rats were injectounted if they exhibited a dense circumferential ring of

Figure 1. (Opposing page) HRP leakage (A-B), MHC class Il antigen expression (C-D) and Monastral blue leakage (E-H) in the optic
nerve of control rats and rats with EAE. Small arrows in (A) - (D) indicate meningeal surface. Retina (R). (A) Shows HRP leakage
from meninges in the lamina cribrosa (LC) region (large arrow) of control rats. (B) HRP leakage with cellular infiltration (large arrow)
in the parenchyma of the retrobulbar optic nerve at day 10 pi. (C) MHC class II* cells with extensive processes (large arrow) in the
meninges of control rats. (D) EAE rat day 12 pi: Extensive expression of MHC class Il in optic nerve head. (E) Control rat: normal
optic nerve histology and no Monastral blue leakage. (F) Monastral blue leakage and inflammatory cells in the meninges on day 8 pi
and (G) also in adjacent parenchyma on day 10 pi. (H) Monastral blue leakage and inflammatory cells in the parenchyma at day 12

pi.
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Figure 2. Cellular infiltration in the optic nerve in rats with EAE.
Retina (R). (A-D) Toluidine blue stain. (A) Note optic nerve
axons gradually myelinate over a 120-250.m region posterior
to the lamina cribrosa (LC). Open arrows indicate site of initial
myelination and arrowheads the meningeal surface. Boxed
region shown at higher magnification in Figure B. (B) Myelinat-
ed axons are interspersed between unmyelinated axons in this
transitional zone. (C) Day 14 pi.: Low-magnification view of optic
nerve head, including the transition zone between nonmyelinat-
ed and myelinated regions of the nerve. (Open arrows and
arrowheads as in (A)). Inflammatory cells were mostly in the
myelinated region of the nerve. Extensive edema was evident
within the optic nerve head. Boxed region shown at higher mag-
nification in figure D. (D) Inflammatory cells were apparent
mainly in myelinated areas, with severe edema evident in the
nonmyelinated region. (E) TCR* cells were present in both
myelinated and nonmyelinated regions on day 12 pi. (Open
arrows and arrowheads as in (A)).

immunoreactivity. ED1 macrophages were identified 12 pi. EAE score and weight loss became statistically
mainly by their dense cytoplasmic labeling. Data weresignificant (P < 0.05, Studentidest) on day 10 pi. The
analyzed by Studentstest (one tailed) or chi-square maximal EAE score was achieved on days 15 to 16 pi.
test as indicated. R value of <0.05 was considered sta- From day 17 pi, the rats started to recover, showing
tistically significant. complete recovery by day 24 pi.

Results Inherent weakness of the BBB and existence of res-
ident MHC class It cells. HRP leakage from the
Animal evaluation. Rats with EAE showed weight meninges was apparent only in the region of the lamina
loss, ruffled fur, or altered behaviour between days 8 teribrosa in  control animals (Fig. 1A). However,
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Figure 3. GS lectin*, ED1* and MHC class II* cells in the optic nerve of rats with EAE. (A) GS lectin® (Lect) microglia in control rats
showed typical ramified morphology (arrow). (B) Day 7 pi.: Microglial processes have become shorter and their somata larger, and
the cells were stained more intensely (arrow). (C) Day 8 pi: The first ED1* cells detected in the parenchyma were process-bearing
cells. Arrow indicates possible microglial cell. (D) Day 10 pi.: MHC class II* microglia (large arrow) were evident throughout the optic
nerve, being most immunoreactive in the region of the lamina cribrosa (small arrows indicate meningeal surface). (E and F) Day 12
pi: most GS lectin® cells (E) and ED1* cells (F) showed monocyte-like morphology. Arrows show typical monocyte-like cells.

intravascular injection of Monastral blue revealed no Cellular responses and breakdown of the BBB in
evidence of leakage in the lamina cribrosa region othe optic nerve during active EAHrirst breakdown of
control animals (Fig. 1E). In both naive and inoculatedthe BBB at day 7 to 8 piraces of HRP leakage were
control animals, a substantial population of MHC classevident from meningeal vessels and vessels within the
II* cells with extensive processes (Fig. 1C) was detecteparenchyma of the optic nerve from day 7 to 8 pi. By
in the meninges of the optic nerve. day 10 pi, leakage of HRP from vessels in the optic
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nerve parenchyma had increased significantly (Fig 1 B  time (days pi) Leakage
Consistent with this, edema was detected on transver

sections of optic nerve from days 10 to 14 pi (Fig. 2,  (Control) 00,0000
and D). Table 1 and Figure 1F-H show the time cours 7 0,0,0,0,0,0
of breakdown of the BBB using Monastral blue. Using 8 0,001,112
both HRP and Monastral blue as intravascular tracer 10 0,0,1,1,22*
the sites of leakage were coincident with sites of cellu 12 0,0,1,1,2 3"
lar infiltration. 14 0,0,0,0,1,
Activation of microglia from day 7 to 8:gtigure 3A 17 0,0,0,0,0,
shows the morphology and labelling intensity with the 28 0,0,0,0,0,

GS lectin of microglia in inoculated control rat optic
nerve. Activation of microglia, as indicated by increaseq  Grades refer to individual animals: 0, no leakage; 1, low-level

. . . . . leakage in the meninges; 2, high-level leakage in the meninges;
reactivity with GS lectin (Fig. 3B), adoption of an amoe-| 3 eakage in the tissues.
boid morpho|ogy, and expression of the ED1 antiger *p<0.05 vs. control (chi-square test). Substantial individual vari-
(Fig. 3C), was apparent from days 7108 pi in the Opti ability was observed during the course of EAE.
nerve of EAE rats. The intensity of this responseTable 1. Subjective grading of Monastral blue leakage from
increased from day 10 pi. From days 12 to 17 pi, virtu-optic nerve sections of JC Lewis rats during the course of acute

ally all GS lectin (Fig. 3E) and ED1cells (Fig. 3F) FAE

showed an amoeboid morphology. was coincident with the site of initial myelination in sec-

Increased MHC class I expression within the 0Ptictions stained with toluidine blue from rats with EAE on
nerve from day 7 to 8 piCompared with control ani- day 14 pi (Fig. 2, C and D).

mals, increased numbers of MHC classcills, were Hematoxylin-eosin staining revealed focal sites of

first evident on day 7 to 8 pi in the meninges of the OPUG | 1ylar accumulation in the meninges of the optic nerve

nerve and within the parenchyma in the region of theat the lamina cribrosa and also at the site of full myeli-

lamina Icribrosa. IIFror.nhthis timfg, da sma: Tumber!lr Ofnation of optic nerve fibers by day 8 pi (Figs. 4A and B).
MHC class It cells with a ramified morphology that By day 10 pi, focal sites of cellular infiltration were evi-

resembled microglia were evident within the parenchyya 4 in close proximity to the meninges in the myelinat-

ma of the optic nerve. The number of these _Ct_alls had region of the optic nerve (Fig. 4C ): higher magnifi-
increased by day 10 P (Fig. 3D). By day 12 pi, INteNSE ation revealed that many leukocytes had infiltrated the
MHC class I expression was Iogahzed throughouF theEarenchyma at this time (Fig. 5A). Application of cell-
parenchyma of the opt!c nerve (Fig. 1D). Thehden.snyho pecific markers to serial sections showed that this cel-
MHC class Il expression was markedly higher in t Clular infiltrate consisted of EDX(Fig. 5B), TCR (Fig.

myelinated region of the nerve. 5C), CD4 (Fig. 5D) and CD8(Fig. 5E) cells. The rest
Variation in the extent of cellular infiltration between of the optic nerve was still predominantly free from

myelinated and nonmyelinated regions of the Opt_ici'narked cellular infiltration. By day 12 pi, cellular infil-

nerve Toluidine blue staining revealed that the transi- -+ion had spread over the entire optic nerve, being less

tion betvyeen nonmyelinated and myelinated nerve fibegevere at the chiasmatic end (Fig. 4D). By day 28 pi, the
bundles in th(_a optic nerve of control rats occurred gradéeverity of cellular infiltration had decreased and the
ually over a distance of 5.0| to 1 (Fig. 2, '?‘ and IIIB). infiltrates were relatively evenly spread over the entire
In EAE rats on day 12 pi, large numbers of TCBIIs nerve (Fig. 4E); accumulation of leukocytes within the

were apparent predpmmantly in the meninges Of_ th eninges was still apparent along an extensive region of
optic nerve but also in the parenchyma of the myelina fhe nerve

ed regiolr of thednerve éF_ig.hZE). A sm?IIer r&umper 0 «BTCR lymphocyte and ED1 monocyte-
-LCR cells were er':ecte N t ? nonlinyenlnlate' fr_?glo'n 0 acrophage infiltration from day 8:drigure 6 shows a
the optic nerve. The region of peak cellular in Itration e course of accumulation of Ebdnd TCR cells in

Figure 4. (Opposing page) Development of inflammatory lesions in the optic nerve during EAE. Longitudinal sections stained with H
& E. Open arrows indicate site of initial myelination. (A) Control rat showing normal optic nerve histology. (B) Inflammatory cells (solid
arrows) were first evident in the submeningeal space in the retrobulbar optic nerve on day 8 pi. (C) Day 10 pi: focal accumulation of
inflammatory cells were evident in adjoining meninges in the myelinated region (solid arrows); a higher magnification view of this
region is shown in Fig. 5A. (D) Cellular infiltration (solid arrows) had spread throughout the nerve on day 12 pi, being less severe at
the chiasmatic end. (E) Disseminated inflammatory cells were still evident in the parenchyma and meninges (arrows) on day 28 pi.
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Figure 5. Leukocyte subsets on adjacent sections in optic nerve of rat with EAE, day 10 pi. Frozen sections (8 wm) of optic nerve in
the region posterior to the lamina cribrosa. (A) Higher magnification of Fig. 4C. Cellular infiltration in the meninges and adjacent
parenchyma consisted of mononuclear cells (straight arrow) and a few polymorphonuclear leukocytes (curved arrow). (B) ED1* cells
within the meninges (small arrows) and one ED1* microglial cell within the parenchyma (large arrow). (C and D) TCR* and CD4" cells
(arrows) in the region of the meninges and adjacent parenchyma. (E) CD8" cells (arrows) were less numerous than CD4* cells.

the parenchyma of the optic nerve during EAE. TCR Discussion
cells were first apparent at day 8 pi, peaking at day 12
and remained elevated throughout the observation peri- Inherent weakness of the BBB and existence of res-
od. ED1 cells first appeared at day 7 pi, increasing subident MHC class It cells predisposes the optic nerve to
stantially between days 8 -10 pi. From day 8 pi, thignflammatory attack.Blood vessels in the retrobulbar
increase in EDcells in the parenchyma of the optic optic nerve are permeable to intravascular tracers such
nerve was statistically different from control animals.as Evans blue and HRP (Tebal, 1975; Chan-Lingt
(P<0.05, one-tailed studentstest). The number of al., 1992a). This inherent weakness of the BBB has been
ED1' cells peaked at days 12 and was significantlysuggested to be responsible for the susceptibility of this
increased throughout the observation period. At daygegion to lesion formation in both EAE and MS (Guy &
12-14 pi, the density of T cells in the parenchyma wafkao, 1984). Indeed, regions of the CNS, such as spinal
higher than the density of EDéells. nerve root sheaths (Pettersson, 1993), that lack an inher-
Predominance of CD4cells over CD8cells in the ent BBB often show early accumulation of inflammato-
early stages of cellular infiltratianThe first CD4 and  ry cells in animals with EAE (Shiet al, 1995). In
CD8 cells were detected in the optic nerve of EAE ratsaddition, the periventricular white matter is susceptible
on day 10 pi (Fig. 5, D and E; Fig. 6). These cells werdo formation of plaques in individuals with MS (Adams,
first apparent in the meninges and in the parenchyma ih977). These observations are consistent with the
close proximity to the meninges. At this early stage ohypothesis that sites of inherent breakdown of the BBB
cellular infiltration, the number of CD4ells was sig- are susceptible to lesion formation in EAE and MS.
nificantly greater than the number of CD8ells These sites of inherent weakness of the BBB are also
(P<0.05, one-tailed Studenttsest). By day 28 pi, the characterized by the presence of a resident population of
density of CD8 cells was slightly greater than that of MHC class It cells. In the present study we have
CD# cells (Fig. 6). demonstrated for the first time, the presence of a resi-
dent population of MHC class*Itells in the meninges
surrounding the optic nerve and the lamina cribrosa
region of the optic nerve in naive rats. These cells pos-
sess extensive processes and are possibly the equivalent
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of the MHC class Hdendritic cells previously detected
in the choroid plexus of the eye (Forreseal, 1994). r
A second such site is the choroid plexus of the eye 0 T s
which is not actually a part of the CNS nor does its vas o) | [ -
culature show embryological or functional characteris- 1 7 |.

tics of CNS microvessels (Chan-Ling and Stone, 1993) - 1
However, because of its proximity to, and continuity | - i
with, the meninges of the optic nerve, the characteristic
of the choroid are important in the development of optic
neuritis. A third region of inherent leakiness is the
choroid plexus within the ventricles (Brightman and
Reese, 1969). We also have demonstrated the existen -
of a substantial population of constitutive MHC class Il L H
cells in the region of the choroid plexus within the ven-

tricles of naive control adult JC Lewis rats (unpublished_. o . .

. . . . Figure 6. Quantitation of leukocyte subsets in lesions of the
observations). This region of the CNS is also prone t(,ic nerve in rats with EAE. Numbers of ED1*, TCR*, CD4", or
inflammatory attack during acute EAE. CD8* (cells/mm?) in the region of the optic nerve posterior to the

The expression of MHC class Il on the surface of ¢lamina cribrosa were determined at various times pi. Data are
cell is indicative of its potential for antigen presentation™eans * SE of 3 1o 5rats. */<0.05 (Student's ftest) vs. inocu-
. . lated control animals.
(Lassmanret al, 1994). Expression of MHC class Il is
associated with the formation of inflammatory lesions in . . . .
EAE (Mollestoret al, 1993) and autoimmune diseases, The role of the encephalitogenic antigen in enhanc-

of the peripheral nervous system (Pollatcal, 1986). ing th? |Eflammator3é catscadr(]a_ur?llke foﬁ)lt'c nelryet d
Therefore, the constitutive expression of MHC class |axons in numans and cats, which are Iuly myelinate
mmediately posterior to the lamina cribrosa (Blent

in the meninges of the retrobulbar portion of the op'[ic:I ) :
nerve, observed in control rats, may contribute to th@l" 1965.’ HIO Iland?.et ?l'a 1995), tg.o ?e n ra}slté%c:)mzeso
development of the inflammatory lesions in this regionprogresswe y myelinated over a distance o 0

in rats with EAE. pm posterior to the lamina cr_ibrpsa (Fig. 2 A and B)

(Black et al, 1985). Our quantitative analysis revealed

Association of specific T cell subsets and tEhStrthe"der_Bny of |(;1f|lt.rat|_?_g CI?A.CD?h’ TCF&,l.ort d

macrophages with inflammatory lesions in EARVe : cef fh mcr?ase s%m .|car:hy In the mye w;aet
have characterized the temporal and spatial patterns é?glon of the oplic nerve during the progression ot acute
AE in Lewis rats. We confirmed previous studies

cellular infiltration in the optic nerve during acute EAE. :
Specifically, ED1 cells were first apparent in the _(Hayrehet al, 1981 Rao, 1981) that severe cellular

; ; filtration was evident only in the myelinated region of
parenchyma by day 7 pi, preceding the appearance . :
TCR T cells by 1 day. ED1and TCR cells were first Jtﬁne optic nerve in EAE. We also detected a low-level

detected in the parenchyma of the retrobulbar region qpf:?mmathytrzsmnse n ft?he nor:.myellnat.ed atnd ptir'
the optic nerve, coincident with the sites of initial myeli- ally myelinated regions of the optic nerve in rats wi

nation and weakness of the BBB. From this location, tthE. This observation is consistent with our detection

inflammatory cells spread within the parenchyma of theOf I|m!ted c_eIIuIar. |nf|.Itra'§|on, vasgular tracer leakage,
and microglial activation in the retina (see accompany-

optic nerve toward the optic chiasm. T cells and monos o0 Th findi hasise th tral
cytes-macrophages constituted the largest proportion dp9 manuscrip )- These findings emphasise the centra

cells identified in inflammatory infiltrates in the optic role of enc_ephalolltogenlc antlgen (MBP) in |n|t.|at|ng a
nerve during all stages of EAE. CDells were the pre- full .blown inflammatory cascade in the rat optic nerve
dominant T cell subtype in the initial stages of Iesiondurlng acute EAE.

formation, although CD&ells became the major T cell
subset in the optic nerve by day 28 pi. Our observation
are consistent with previous observations in the spin
cord in EAE and MS (Lassmaret al, 1986; Raine,
1994).

Peadilie  rolbbmay

] I
W= Hlay

Pathogenesis of experimental optic neuriti&cute
AE in JC Lewis rats is an appropriate model for the
early, inflammatory phase of the generation of MS
plagues (Lassmann, 1983; Wekerle, 1994; Raine, 1994).
Even in control animals, the lamina cribrosa region of
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the optic nerve and the meninges of the optic nerve areReferences

characterised by an inherent weakness of the BBB and.
the presence of cells expressing MHC class Il antigen
(Figure 7). During the early stages of acute EAE, MHC 2:
class It cells, breakdown of the BBB and microglial
activation are evident first in the meninges and in the
lamina cribrosa region of the optic nerve. The site of ini- 3
tial lesion formation coincided with the site of inherent
BBB breakdown and constitutive MHC class ¢klls

and microglial activation, rather than the site of initial 4
myelination. During the peak of clinical disease, signif-
icant extravasation of mononuclear cells was evident
predominantly in the myelinated region of the optic
nerve, with large numbers of CB4D8 lymphocytes

and ED1 monocytes/macrophages found in perivascu- g,
lar focal lesions distributed throughout the parenchyma.
This marked expansion of the inflammatory cascade?.
was only evident in the myelinated region of the optic
nerve and weakened in extent towards the chiasmal end
of the nerve. Our observations suggest that a combina®
tion of factors lead to the susceptibility of the optic
nerve to inflammatory attack. These include the inherentg
weakness of the BBB, the presence of a constitutive
population of MHC class 1lcells and the amount of

encephalolitogenic antigen encountered. 10.
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