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Treatment of Experimental Allergic
Neuritis With Prednisolone

T.E. Feasby, J.J. Gilbert, A.F. Hahn, D.S. Lovgren

ABSTRACT: Experimental allergic neuritis (EAN) in Lewis rats was treated with prednisolone given prophylacti-
cally or therapeutically. Rats treated from the time of immunization with myelin or after the establishment of clinical
disease improved more rapidly than controls. Treatment at the onset of clinical signs resulted in less severe disease
and more rapid recovery. Rats treated just prior to the onset of clinical signs (day 10) did not develop significant
clinical disease and appeared to have less inflammation in their nerves and nerve roots on microscopic examination.

RESUME: Traitement de la névrite allergique d’origine expérimentale au moyen de la prednisolone Nous avons traité
la névrite allergique d’origine expérimentale (NAE) chez des rats Lewis au moyen de la prednisolone administrée de
fagon prophylactique ou thérapeutique. Les rats qui étaient traités dés le moment de ’'immunisation par la myéline ou
aprés I’apparition de la symnptomatologie clinique se sont améliorés plus rapidement que les contréles. La maladie
était moins sévére et la guérison plus rapide chez les rats traités dés le début de signes cliniques (10 jours) n’ont pas
développé des signes cliniques importants et semblaient avoir moins d’inflammation au niveau des nerfs et des racines

nerveuses a I’examen microscopique.
P q, Can. J. Neurol. Sci. 1987; 14:46-49

Corticosteroids have been widely used to treat the inflam-

N . St Table 1: Schedule for the Treatment of EAN with Prednisolone
matory-demyelinating neuropathies, Guillain-Barre Poly-

neuropathy (GBP)' and Chronic Inflammatory Demyelinating Immunized with Days of )
Polyneuropathy (CIDP).? Steroids have also been reported to Group MBP + CFA Treatment Treatment (i.p.)
have both prophylactic and therapeutic effects on experimental 1 Day 0 Day-1 to D25 Prednisolone
allergic neuritis (EAN),>* the experimental model of GBP and 2 0 D10 to D25 Prednisolone
3 0 D13 to D25 Prednisolone
CIDP. :
. £t f isol h 4 0 D16 to D25 Prednisolone
We haye re-exam!ned the effect of prednisolone on the course 5 0 D-1 to D25 Saline
of EAN in the Lewis rat. 6 0 — _

On the 40th day after immunization, the rats were sacrificed
with sodium pentobarbital and the lumbosacral nerve roots and
the sciatic nerves were removed. Tissue was fixed in a solution

METHODS

Myelin was extracted from bovine nerve roots by the method

of Norton and Poduslo® as modified by Kadlubowski et al.®
Male Lewis rats weighing 200 g were injected in the left hind
foot pad with 5 mg of myelin in saline plus Freund’s complete
adjuvant. The rats were graded daily on the following neurologi-
calclinical scale: 0-normal; 1-limp tail; 2-abnormal gait; 3-moderate
paraparesis; 4-paraplegia; S-paraplegia with forelimb involve-
ment and respiratory distress; 6-dead.’

The rats were divided into six groups of five and treated as
shownin Table 1. Prednisolone (Sigma) was suspended in 0.9%
saline to which 2 drops of Tween 80 had been added and was
then injected i.p. at a dose of 10 mg/kg.

The clinical scores were tested for significant differences
using the Mann-Whitney U test at a significance level of 0.05.

of 6% mercuric chloride and 10% formaldehyde for two hours,
then overnight in 10% formaldehyde, dehydrated in graded
alcohols and embedded in paraffin. In samples from groups 2
and 5, the amount of inflammatory infiltrate was assessed on an
arbitrary scale of 0 to 4, in 3 sections from each of 3 blocks from
each tissue sample. All slides were coded and read “*blind”’.

RESULTS

The clinical grades for all groups are shown in Figures 1 and
2. Control groups (group 5 [saline] and group 6 [no treatment])
showed a typical course of EAN with maximum severity about
day 17 and gradual recovery thereafter.
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Figures | and 2 — Figures show clinical grades of prednisolone-treated and EAN control (solid triangles in both figures) rats. Solid circles and squares signify
grades significantly different from control (triangles) grades. The control values (solid triangles) are the pooled resuits from the EAN groups treated with saline
or untreated (Groups 5 and 6).

The maximum severity of disease in Groups 1 (D-1 to D25)
and 4 (D16 to D25) was not different from the controls (clinical
grade?2.8+0.45and 3.6+0.25vs3.25=0.16). However, the time to
recovery was shorter and the grade when prednisolone was
withdrawn (day 25) was significantly lower than in controls

statistically significant(p =0.19). This corresponded to the more
severe clinical disease in the control group.

DISCUSSION

We have shown that prednisolone can significantly alter the

(p<.05). When rats were treated from the onset of symptoms
(group 3, D13 to D25) there was a significant (p<<0.05) reduction
in the maximum severity of disease (clinical grade 2.2:0.2 vs
3.25+0.16). Additionally, afterfive days of treatment, the clinical
scores in this group were not different from zero and the recov-
ery time was significantly shorter than in the controls (p<.05).
Rats treated from days 10-25 (Group 2) did not show significant
clinical signs of EAN throughout the course of the study (Figure
2), except for one rat which developed paraparesis on day 28.

The amount of inflammatory infiltration of the nerve roots
and sciatic nerves from group 2 and controls is shown in Table
2. Within each animal, there was a similar amount of inflamma-
tion in the roots and sciatic nerve. There was more inflamma-
tion in the nerves and roots of the control animals than in the
prednisolone treated group; however, this difference was not
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course of Lewis rat EAN. The results seen when rats were

Table 2: Effect of Prednisolone on Inflammatory Infiltration and
grade at sacrifice (day 40) in Lewis rat EAN

Roots Sciatic Clinical Grade
Control + + 3
+ + + 3
++ + 4
+ + ++ 3
+ + 3
Group 2 + + ++ 0
(day 10-day 25) + 0 1
+ + + 0
0 0 0
0 0 0
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treated either therapeutically (Group 3 & 4) or prophylactically
(Group 1) correspond well with the observations of Hughes et
al® and King et al.* In most cases there was just a slight reduc-
tion in maximum severity of disease but the time to recovery
was reduced significantly. Thus, it seems that the main effect of
prednisolone is to decrease the duration of disease. There is a
report® that prednisolone given at very high dosages (7 mg/kg
for 2 days) may reduce recovery time in certain inflammatory
neuropathies in humans. This suggests that the lack of effect
seen by other authors® may be due to the much lower dosages
usually administered to human patients. However, even in rats
the effect of prednisolone was not particularly striking when
given therapeutically.

The present study further examined steroid sensitive events
in EAN by treating rats from before the onset of clinical symp-
toms (day 10). Clinical symptoms of EAN usually begin at days
12-13 but histological changes occur as early as day 8.'° In this
treatment group (Group 2) prednisolone completely blocked
the expression of clinical signs. This suggests that the most
steroid sensitive stages of EAN occur immediately before the
onset of clinical symptoms. Even at day 40, there seemed to be
lessinflammationinnerves and roots from prednisolone-treated
rats compared to controls. Prednisolone may have suppressed
EAN by suppressing inflammation. Although it is unclear why
prophylactic treatment (from day-1) was not as effective, there
is some suggestion that the effects of corticosteroids decline
with continued daily administration.''

Prednisolone has been shown to affect a number of cell types
involved in the inflammatory infiltrates in EAN. Macrophages
both phagocytose myelin debris and actively strip away myelin
lamellae,'? possibly via enzymatic mechanisms.' It has been
shown invitro that, while phagocytosis is not affected, prolifera-
tive responses and secretion of proteinases are severely reduced
by glucocorticoids.'* If macrophages are directly involved with
demyelination, via the secretion of specific enzymes as sug-
gested by Sobue et al,'” then the effects of glucocorticoids on
the secretion of these enzymes could explain some of the reduc-
tion of symptoms seen with prednisolone treatment.

Recent reports suggest that glucocorticoids can have striking
effects on certain T-cell subsets in rats and humans. Schuyler,
et al'® found that in rats, prednisone caused a non-selective
depletion of all T-cell subclasses from the pool of circulating
lymphocytes but did not affect the helper: suppressor ratio. In
contrast, Hedman et al'” found that while the T and B-cells
were reduced, there was a greater reduction in the subset
defined by the OX8 antibody (suppressor/cytotoxic) than in the
W3/25-defined group (helper/inducer). In humans, steroids pro-
duce generalized lymphocytopenia but there is apparently a
greater decrease in the helper subset (T4) than in the suppressor
subset (T8), causing a decrease in the helper:suppresser ratio. '
Additionally, glucocorticoids probably inhibit activation®® and
proliferative responses'® of T-cells. Since there is considerable
evidence that Lewis rat EAN is T-cell mediated,?'?%23-24
steroids might be expected to modify the disease by their effects
on T-cells.

Steroids have been used for many years to treat Guillain-
Barre Polyneuropathy (GBP), the human analogue of EAN,
and there are many anecdotal reports of its effects (see Hughes).?
However, there are only two controlled studies of steroids in
GBP and they yielded conflicting results. The first trial®® of 16
patients (excluding respirator-dependent patients) treated for
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10 days with ACTH showed a reduced duration of illness but an
increased length of hospitalization in the ACTH-treated group.
Hughes et al'® compared 21 patients treated with prednisolone
with 19 untreated patients, both groups including respirator-
dependent patients. The prednisolone group fared less well at
each follow-up time to 12 months. This study suggests strongly
that prednisolone is not effective therapy for GBP. In contrast
to acute GBP, chronic inflammatory demyelinating polyneuro-
pathy (CIDP) is responsive to steroids in many cases>®?’ and is
thus more like EAN in its response to steroids, than is acute
GBP.
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