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Summary.-Groups of 4 guinea-pigs were immunized with acid extracts prepared
from bovine myelin (EF), normal human liver tissue and malignant or benign neo-
plastic tissues in Freund's complete adjuvant (FCA). The animals were weighed daily
and examined for clinical signs of experimental allergic encephalomyelitis (EAE).
All the animals immunized with EF developed clinical symptoms of EAE within 21
days of the initial immunization, whilst some of the animals immunized with certain
tumour extracts developed symptoms which closely resembled those of EAE. Control
animals immunized with FCA only remained asymptomatic.

Cellular immunity to the various extracts in immunized animals was assessed 20
days after immunization by i.d. skin testing, and upon killing at Day 21 with the
direct peritoneal-exudate macrophage migration inhibition (MMI) test. Brains and
spinal cords were removed at killing, fixed in formalin and processed for histological
examination.

I.d. skin testing was shown to be most consistent in demonstrating positive delayed
hypersensitivity, whilst the MMI test frequently gave negative results in the presence
of pronounced skin responses to specific extracts. Thus it was shown that 3/4 animals
immunized with basic proteins extracted from an adenocarcinoma of the lung or
related hepatic metastases, and 1/2 animals immunized with an extract of a
carcinoma of the breast, gave intense erythema and induration responses 5 mm in
diameter 24 h after i.d. challenge with EF. No such response was obtained in animals
immunized with basic proteins extracted from normal human liver, any of the other
neoplastic tissues, or in control animals immunized with FCA only.
Examination of brains and spinal cords from animals immunized with EF re-

vealed dense infiltration by mononuclear cells in the ependyma and choroid plexus of
the cortex, and perivascular cuffing with mononuclear cells in the cortex and at all
levels in the spinal cord. Examination of brains and spinal cords from animals
immunized with the lung-tumour extract or related hepatic metastases which
showed demonstrable immunological cross-reactivity with EF in immunized
animals, revealed a number of inflammatory changes characterized by dense in-
filtrates of mononuclear cells sub-ependymally, and perivascular cuffing in the
cortex. However, no significant lesions were seen in the spinal cords of these
animals.
Polyacrylamide-gel electrophoresis of the 2 tumour extracts exerting this apparent

encephalitogenic effect did not reveal proteins within the mol. wt range of EF.
Thus the observed pathological effects and cross-reactivity with EF were probably
not due to contamination with nervous-tissue components. It is suggested that these
tumour extracts may have contained a component or components other than EF,
immunologically cross-reactive with EF, and capable of inducing the observed
encephalitis.

* Present address: Winches Farm Field Station, London School of Hygiene and Tropical Medicine, 395
Hatfield Road, St Albans, Herts.

t Present address: Department of Medicine, Queen Elizabeth Hospital, Edgbaston, Birmingham.
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THE INDUCTION of experimental allergic
encephalomyelitis (EAE) in a variety of
animal species by immunization with a
basic myelin protein termed encephalito-
genic factor (EF) has been well docu-
mented (Alvord, 1968; Eylar & Thompson,
1969) and is taken by many workers as an
experimental model of multiple sclerosis
(Paterson, 1969). The aetiology of EAE
is presumptively of an autoimmune nature,
immunization with EF in Freund's com-
plete adjuvant (FCA) generating a clone
of lymphocytes capable of damaging the
myelin sheath through recognition and
interaction with the EF molecule located
in the intraperiod line of lamellar myelin
(Dickinson et al., 1970).

Studies of cell-mediated immunity have
shown that lymph-node cells from animals
with EAE respond to EF, as demonstrated
by lymphokine production or blast trans-
formation (Lennon et al., 1970; Coates &
Carnegie, 1975), further supporting a pos-
sible autoimmune aetiology. Moreover,
Field & Caspary (1970) showed that lym-
phocytes taken from cancer patients
responded to EF in the macrophage elec-
trophoretic mobility (MEM) test, an assay
which reputedly detects cell-mediated
immunity. Subsequently these findings
have been confirmed (Pritchard et al.,
1972; Goldstone et al., 1973). However,
the demonstration of a lymphocyte re-
sponse to EF with the MEM test in cancer
patients is not entirely unequivocal, and
reports have appeared recently which fail
to confirm the original findings (Arvilommi
et al., 1977; Forrester et al., 1977). How-
ever, the more conventional and widely
accepted macrophage migration inhibition
(MMI) test has been successfully applied
to the detection ofdelayed hypersensitivity
responses to EF in cancer patients (Light
et al., 1 975; Shelton et al., 1975; Flavell &
Potter, 1978) though the observed in-
cidence of detectable lymphocyte sensi-
tivity seen in these studies is somewhat
lower than for those reported for the MEM
assay.
Using the MEM test, Caspary & Field

(1971) demonstrated that lymphocytes

from cancer patients also responded to
basic proteins extracted from a variety
of human malignant tumours, termed
cancer basic protein (CaBP), and con-
cluded that the lymphocyte response to
EF seen in cancer patients represented
immunological cross-reactivity between
EF and neoantigen(s) appearing on the
tumour-cell surface. Further studies have
shown that EF and basic malignant-
tissue proteins are physico-chemically very
similar (Dickinson & Caspary, 1973) and
share common antigenic determinant(s)
(Coates & Carnegie, 1975; McDermott et
al., 1974). However, whilst the intact EF
molecule has been shown to be potently
encephalitogenic for a variety of animal
species, to the best of our knowledge basic
malignant-tissue proteins have not been
shown to be so.

In the present study we report on the
protein compositions, as determined by
polyacrylamide-gel electrophoresis, of a
variety of acid extracts prepared from
neoplastic tissues, normal human liver
tissue and bovine myelin (EF) and tenta-
tively demonstrate immunological cross-
reactivity between bovine EF and 2 of the
tumour extracts in immunized animals by
i.d. skin-testing and migration inhibition
studies. Moreover, animals immunized
with tumour extracts and showing immu-
nological cross-reactivity with EF de-
veloped lesions in the cerebral cortex
superficially resembling those seen in
EAE.

MATERIALS AND METHODS

Tissue extracts. Bovine encephalitogenic
factor (EF) and cancer basic proteins (CaBP)
w%Aere prepared according to the method of
Dr J. P. Dickinson (personal communication).
Bovine brains were obtained from the local
slaughterhouse and processing began within
45 min of the death of the animal. The
preparation of the EF has been outlined else-
where (Flavell & Potter, 1978).
Tumour tissues were obtained fresh from

surgery or from postmortem specimens and
either processed immediately or stored at
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70'C until a convenient time. In brief,
tumour tissues were dissected free of fatty
and necrotic tissue, cut into small fragments
and homogenized with 4 vols of ice-cold glass-
distilled water. The resulting homogenate was

centrifuged at 20,000 g for 30 min, the super-
natant discarded and the tissue pellet re-

homoo,enized with the same volume of ice-
cold distilled -%N,ater. This procedure -%ias

repeated twice and the final water--%i-ashed
pellet dispersed into 5 vols of ice-cold acetone
and stirred in the cold for 8-12 h. TI-ie de-
fatted tissue was removed from the acetone
by filtration under negative pressure and the
filter cake dispersed into 5 vols of ice-cold
distilled -%i-ater. The pH of the tissue suspen-
sion was adjusted to 2-0-2-5 with concentrated
HCI and stirred in the cold for 12 h -%N-ith
periodic adjustment of the pH -%i-hen neces-

sary. After acid extraction the suspension
was centrifuged at 20,000 g for 30 min and the
supernatant dialysed against glass-distilled
-%A,ater until near neutral. The dialysate was

freeze-dried and stored in air-tight containers
at 20'C until use. Table I lists the sources
of the tumour and normal-tissue extracts
used in this study.

TABLE I.-Li,3t of normal, benign and
malignant (neopla,3tic) tis8ue-s from ivhich
acid extract8 were pi-epared

phosphate buffer (pH 7-0) and 20% sucrose

containing 2% SDS. Trypsin, carboxy-
peptidase A, ovalbumin and bovine serum

albuminwere run in separate gels as standards
of known mol. NN-t. Each gel was electro-
pb oresed at a current of 6 mA/gel for 4-8 h.
Gels Avere stained NN-ith Coomassie Blue
(0-2%), cleared in 5% methanol (v/v) in
7% acetic acid (v/v) and finally destained at
a current of 5 mA/gel. Protein bands Avere

detected spectrophotometrically at a Avave-

length of 575 nm. The RF value for each
protein band detected was calculated and the
corresponding mol. -%vt estimated by reference
to the standard calibration curve.
Immunization procedure.-Groups of 4

Hartley albino guinea-pigs (200-400 g) were

immunized t-,vice by injection into alternate
footpads of 10 ttg of the appropriate freeze-
dried extract in 0-05 ml saline emulsified with
an equal volume of Freund's complete
adjuvant (FCA). The first immunization
preceded the second by 8 days. The animals
were weighed daily and examined for signs
of EAE, characterized by paraplegia, in-
continence and general wasting.

Intradermal sk-in testing.-The hairfrom the
left ventral side of the aninials -%vas clipped
and the i-emaining stubble removed with a

depilating cream. The area Avas thorougbly
cleaned -%vith ii-ater and swabbed Avith 95%
alcohol. Five ttg of the appropriate freeze-
dried extract in 0-1 ml of saline Aias injected
i.d. into the animal under investigation. Each
of the animals was injected Aiith several of
the extracts and injection sitesAvere separated
by a distance of at least 3 cm. Control injec-
tion sites AA-ere given 5 .ug bovine serum
albumin in 0-1 ml saline. The injection sites
were examined at 6 and 24 h and an area of
erythema and induration Avith a diameter of
5 mm or more Avas scored as positive. Samples
from some areas of erythema and induration
were taken for histological examination, but
generally this Avas only done Avhen it -,vas

difficult to assess by visual examination
A%,hether or not the reaction site should be
scored as positive.

-Macrophage migration inhibition (MMI)
test.-The direct peritoneal-exudate cell (PEC)
macrophage migration inhibition (MMI) test
was employed for the detection of in viti-o
cell-mediated immunity to the various acid
extracts. PEC Avere induced in immunized
guinea-pigs by i.p. injection of 10 ml sterile
liquid paraffin (Hills Pharmaceuticals, Burn-

Extract
No.
la
lb

9

3
4

5
6
7
8

Tisstie, source

Adenocarcinoma of lung
Hepatie metastases fi-om

above patient,
Cai-einoma of breast
Carcinoma of breast
Adenocareinoma of

endometriurn
Hamster,SV40 turnour+
Bovine myelin
Normal liuman fixert
Fibroadenoma of breast,

t Obtained post mortent from a male patient witli
carcinoma of the lungwithout liepatic involvement.

t Originally induced by the inoculation of SV40
virus into a newborn liamster an(I passage(I bi, vivo
for the past, 5 years in tlils laboratory.

Polyacrylamide-yel electrophoresis of acid
exti-acts.-The protein compositions of the
crude acid extracts -v.-ere determined by
sodium dodecyl sulphate (SDS) polyacryla-
mide disc-gel electrophoresis in 12% gels.
A 100 /-tg quantity of each crude acid extract
was dissolved in 200 ttl of a mixture of 0-2mm
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FiG. I.-Diagrammatic representation of the major (..) and minor ( --- ) bands detected bY POIY-
acrylamide-gel electrophoresis in the var'ous acid extracts.

ley) 12 days after the initial immunization.
Animals were killed at the 21st day by de-
capitation under deep ether anaesthesia and
PEC collected and processed as described
previously (Rees & Potter, 1973). The MMI
test was set up exactly as described pre-
viously (Flavell et al., 1978) but without
the need for mixing PEC with spleen cells,
as PEC from immunized animals contain an

intrinsic lymphocyte responder-cell popula-
tion. Student's t test was used to assess the
significance of the observed macrophage-
migration inhibition in the presence of 100 ILg
of the appropriate freeze-dried extract. P<
0-01 was considered significant.

Histological examination of brains and spinal

cord8.-The brain and spinal cord -v.,as

removed from each animal and fixed in alco-
holic formalin. Three coronal blocks were

taken from the cerebral cortex and cerebellum,
and transverse blocks from the cervical
expansion, lumbar expansion and lumbar
spinal cord. Sections were cut at 5 .um and
stained with haematoxylin and eosin for
histological examination.

RESULTS

Polyacrylamide-gel e1ectrqPho?-e,3i8 of acid
extract8
The protein compositions of the crude

acid extracts were determined by SDS
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polyacrylamide gel electrophoresis. Fig 1
shows diagrammatically the protein bands
detected in each gel, with the correspond-
ing calculated mol. wt for each.
Two major protein bands were detected

in the bovine EF preparation (Extract 6)
with mol. wts of 20,000 and 19,500, along
with 8 minor bands. All the tumour ex-
tracts were shown to have a highly hetero-
geneous protein content with proteins of
widely ranging mol. wt (Fig. 1). Tumour
Extracts 2 and 4 contained minor bands
approximating the mol. wts of the 2
major bands detected in the EF prepara-
tion, whilst Extract 3 (carcinoma of breast)
contained a major band of such mol. wt.
No protein bands with similar mol. wts
to the 2 major EF protein bands were
detected in the other extracts.

MMI and delayed skin responses in immun-
ized animals
The results obtained for MMI and

delayed skin responses to the various acid
extracts in animals immunized with a
single acid extract are summarized in
Table II.

Generally, though not invariably, ani-
mals immunized with a specific tumour
extract exhibited delayed-type skin re-
sponses of > 5 mm 24 h after i.d. challenge,
to all the other extracts with the exception
of bovine EF. On the contrary, the MMI

test frequently gave negative results even
in the presence of intense delayed skin
responses to the same extract. Thus, 4/4
animals immunized with Extract la
(adenocarcinoma of lung) gave intense
skin responses 24 h after challenge with the
autologous extract, whilst MMI at a
significance level of P < 0 01 was detected
in only 2 of these animals (Table II).
Similarly, of 4 animals immunized with
Extract la, 2 gave positive skin responses
to Extracts 3 (carcinoma of breast) and
4 (adenocarcinoma of endometrium) and
3 to Extract 7 (normal human liver),
whilst the same extracts did not mediate
significant MMI in the same animals
(Table II).

Positive skin responses (5> 5 mm dia-
meter) to EF were seen in 3/4 animals
immunized with Extract la, 3/4 animals
immunized with Extract lb and 1/2
animals immunized with Extract 3. The
MMI test detected sensitivity to EF in only
one animal immunized with Extract la
or lb. In the absence of positive skin
responses to EF, PEC from 2/3 animals
immunized with Extract 4 (adenocar-
cinoma endometrium) and 2/4 animals
immunized with Extract 5 (hamster
SV40 tumour) gave significant migration
inhibition in the presence of EF. All 4
animals immunized with EF gave positive
skin responses 24 h after i.d. challenge

TABLE II. Results of skin- and MMI-testing in animals immunized with
the various acid extracts

No. skin-test +*/No. MAII-test+ t

Tested with Extract No.:
r, A

la lb 2
4/2
4/0
4/1
2/0

2/0
4/0 4/0 4/0

4/0 3/2
2/0

1/0
0/0
3/1

0/0

;i ,3/1
1/0

0/0 0/0
3/0
1/0

(/0 0/0

4
2/0

3/3
2/0
3/1

0/0

3/1
0/0 0/0

5 6
3/1
3/1
0/0
1/0
0/2

4/2 0/2
4/0
0/0
0/0

0/0 0/0

7
3/0

3/1
1/0
0/2
3/2
1/2
0/0

8

2/2
3/2
0/0

Immunizedl
with

Extract
No.
la
lb
2
3
4
5
6
7
8

Controls

No.
animals
tested

4
4
4
2
3
4
4
4
4
4

No.
with
EAE

3
3
0
0
0
0
4
0
0
0

* Erythema and induiration 5 mm at 24 lh.
t MMT < 0-01.
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TABLE III. Perivascular cufflng, subependymal and spinal-cord infiltration with mono-
nuclear cells in animals immunized with Tumour Extracts la and lb and bovine EF

Cellular infiltration*

Immunize(l wiith
Extract

la
(Ca lung)

lb
(Ca ILung, lhepatic

metastases)

6
(Bovine EF)

Animal Pern- Sub-
No. vascular ependymal

1 () +
2 0 +
3 0 0
4 0 +
5 0 +
6 + +
7 0 0
8 0 +

29 0 +
30 0 +
31 + +
32 + +

* O= No inifiltration.
+ = Infiltration in a few fiel(ds.
+ = Infiltration in several fields.

with the autologous protein, whilst the
MMI test performed in these animals gave
negative results. Moreover, the 4 animals
immunized with EF which had subse-
quently developed both clinical and histo-
logical signs of EAE at the time of testing
did not give positive responses to any of
the malignant or benign tumour extracts,
either by skin- or MMI-testing. However,
of the 4 animals immunized with EF, PEC
from 2 of these showed significant MMI in
the presence of Extract 7 (normal human
liver). Of the 4 control animals immunized
with FCA only, none responded either by
skin- or MMI-testing to any of the extracts.

Histopatholoqical examination of nervous

tissue
The grading of the intensity of the

cellular infiltration seen in the brains or

spinal cords of immunized animals was

based on the simple scoring system
described by Alvord & Kies (1959):

O No infiltration
+ Infiltration in a few microscopic

fields
+ Infiltration in several microscopic

fields

Inflammatory changes were observed in
the CNS of animals immunized with
Extracts I a and lb (primary lung adeno-

29

carcinoma and related hepatic metastases)
and bovine EF. Table III summarizes the
intensity of subependymal and peri-
vascular infiltration with mononuclear
cells seen in the cerebral cortex and spinal
cords of these animals. The cellular infil-
trates that were seen were composed
largely of macrophage cell types though a

smaller lymphocytic component was seen

in some infiltrates.
All the animals immunized with bovine

EF (Extract 6) developed clinical symp-

toms of EAE, with paraplegia of hind
limbs, incontinence and weight loss. The
lesions found in the CNS of these animals
were extensive, with large areas of sub-
ependymal infiltration, and perivascular
cuffing of cortex vessels with large accu-

mulations of cells of mononuclear type.
Perivascular cuffing with mononuclear
cells was also seen at all levels in the spinal
cords from these animals. Representative
photomicrographs of the lesions seen in
these animals are shown in Fig. 2.

Similar though less intense areas of
inflammation were also seen in animals
immunized with Tumour Extracts la

and lb derived from a primary lung adeno-
carcinoma and related hepatic metastases.
Representative photomicrographs of the
lesions observed in these animals are shown
in Fig. 3. Thus, of 4 animals immunized

Spinal
cord
0
0
0
0
+
0
0

0

+

Clinical
EAE
No
No
Yes
No
No
Yes
No
No
Yes
Yes
Yes
Yes
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;W~~~~~~~~~~~~~~~~~~~~~~o

r iGi. z.-istowogical appearancje ot Id. lesions seein in guinea-pigs immunized xvtli boviie EF
(Extract 6). (A) High-power detail of perivascular cuffing witlh mononuclear cells in the cerebial
cortex, H. & E. x 335. (B) Dense infiltiation by monointuclear cells near the chloroid plexus.
H. & E. x 170.
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FIG. 3a, b.-Histological appearance of the cerebral cortex in animals immunized with Tumour
Extracts la and lb and in a control animal immunized with FCA only. (A) Subependymal
infiltration by mononuclear cells in an animal immunized with Extract lb, H. & E. x 165. (B)
Subependymal infiltration by mononuclear cells in an animal immunized with Extract la,H. & E. x 320.
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FIG. 3c, d-(C) Choroid plexus in an animal immunized with Extract la showing a small focus of
mononuclear cells (arrowed), H. & E. x 320. (D) Ependyma in control animal immunized
with FCA only, showing absence of infiltration, H. & E. x 165.
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with Extract 1 a, 1 developed clinical
symptoms closely resembling the EAE
syndrome. Histological examination of
brains annd spinal cords from 3 of these
animals revealed a moderate degree of
subependymal infiltration with mono-
nuclear cells. However, no perivascutlar
cuffing with mononuclear cells was seen
in the cortex or spinal cords from these
animals. Of the 4 animals immunized
with Extract lb, 1 developed clinical
symptoms resembling EAE. Histological
examination of brains and spinal
cords from these animals revealed
similar inflammatorv changes to those
described for animals immunized with
Extract la. The encephalitis induced
presumably through immunization with
these tumour extracts, though quantita-
tively less severe than the encephalitis
induced by immunization wxith EF, super-
ficially resembles the inflammatory lesions
seen in EAE. None of the animals immuin-
ized with any of the other tumour extracts
developed any histological abnormalities,
though 1 animnal immunized with Extract
3 and 2 immtunize(1 with Extrract 7 (lid
develop clinical symptoms resembling
those of EAE. However, none of these
animals had demonstrable histological
lesions in the CNS. Control animals
immunized with FCA only did not (levelop
clinical signs of EAE, nor did they show
any demonstrable histological neuruo-
logical abnormalitries.

DlISC USS10N

The present sttu(ly clearly (lemonstrates
that guinea-pigs immutnized with basic
proteins extracted from certain humani
malignant neoplasms give both in vivo
and in ?itro cell-mediated immune re-
sponses to bovine EF. No suchi responses to
EF were demonstrable in ainimals immun-
ized with basic proteins extractedl from
normal human liver or a benign fibro-
adenoma of the breast. Howrever, not all
the basic protein extracts prepared from
malignant tisstues when injected together
with F(A into experimental animnals

invoked int vivo or in vitro cell-mediated
immunity to EF, and positive reactions
were in some cases only demonstrable
using the skin test.
Of outstanding interest was the observa-

tioni that basic proteins from a lung
adenocarcmioma and related hepatic meta-
stases (Extracts I a and I b), which showed
immutnological cross reactivity in immun-
ized guinea-pigs, also induced an encephal-
itis similar in many respects to that iinduced
by immuinization with EF, though
quantitatively the encephalitis induced
by immunization with these tumour
basic proteins was considerably less
severe. Thus, animals immunized with
EF showe(d widespread lesions dlistributed
throuighout the CNS frequently of massive
extent, whilst animals immunized with
the tumour extracts showed compara-
tively mild mononuclear-cell infiltrates
confined largely to the ependyma and
vessels of the cerebral cortex. No significant
spinal-cor(d lesions wvere found in animals
immllnized with the tumouir basic proteins,
whilst, animals immtunized with EF showed
spinal cord involvement at all levels.

It seems unlikely that the encephalitis
iniduced in experimental animals by im-
munizationi witlh Tumour Extracts la and
l b in FCA were duie to an adjuvant effect,
since conitrol animals immunized with FCA
only or experimental animals immunized
with the other acid extracts did not de-
velop similar lesions. More likely is that
tlhe responsible lung tumour and meta-
stases may, have contained intrinsic ner-
vous tissuie, thus accounting for the appar-
ent encephalitogenic activity. However,
microscopic examination of the lung
tumour and metastases failed to reveal the
presence of nervous tissue, and perhaps
more convincingly, polyacrylamide-gel
electrophoresis failed to reveal the charac-
teristic band of EF with a mol. wt around
1 8,000-20,000 (Adams, 1 972). Thus it seems
conceivable that this tumour and related
metastases may have contained a com-
ponent (or components) other than the
intact, EF molecule, sharing an antigenic
strticture (or structtures) wvith EF and also
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ca)pable of exertinig a mild encephalitogenic
effect. However, one cannot, rule out the
possibility that nervous-tissue components
present in stuch small qutantity as to be
undetectable by polyacrylamide-gel elec-
trophoresis may have been present in the
tumour extracts, and that these may have
accoutnted for both the observed immu-
nological cross-reactivity with EF and
the apparent encephalitogenic activities.
Caution is therefore required in the inter-
pretation of the results presented here.
Furthermore, the effects we have observed
wrere onlv effectively demonstrable with a
tumour from a single patient, and in-
dependent confirmation of this effect with
various tumotur types from different
patients is required before an,y firm con-
cluisions may be drawn. Additionally,
before any direct comparison with the
pathology of EAE and of the enicephalitis
observed in tumour-extract immunized
animals can be drawn, direct evidence of
demyelination Imlust be obtained, ani impor-
tant point which this study has not
ver ified.

However, if the effects that we have ob-
served in the present study are due to a
componentr or components produced by
the tumour and not to nervous-trissue con-
taminants, this might indicate anl impor-
tant aetiological mechanism in certain
types of carcinomatous neuropathy, par-
ticularly the encephalomyelitic forms
(Henson et al., 1965). Thus, the appearance
of neoantigen(s) on the surface of certain
tumour cell types, structur ally similar
to a nervous-tissue component or com-
ponents, and possibly an encephalitogenic
(leterminant of the EF molectule (Chao &
Einstein, 1970; Swanborg, 1970) may
initiate an autoimmune response directed
against nervouis tissues. Thus, the de-
(generation and demyelination of sural
nerves from cancer patients has been noted
previouisly by Schlaepfer (1974) and histo-
pathological examination of nervous tissue
from patients with carcinomatous sensory
neuropathy frequiently reveals the presence
of encephalomyelitis (Henson et al., 1965)
above what might be expected of a non-

specific reactive process to tissue break-
down. It is also interesting to note that
the tumour extracts which in the present
studv possessed mild encephalitogenic
properties and also showed immunological
cross-reactivitv with EF were derived
from a lung carcinoma, a tuimour type
associated with the highest incidence of
neurological abnormalities in cancer
patients (Dayan et al., 1965-; Brain &
Henson, 1958)
The original objective of this study was

to investigate immunological cross-reac-
tivity between basic proteins extracted
from neoplastic tissues and EF, in an
attempt to explain the observed lympho-
cyte response to EF seen in the majority
of cancer patients in the macrophage
electrophoretic mobility (MEM) test (Cas-
pary & Field, 1]971; Goldstone et al.,
1973; Pritchard et al., 1972) and macro-
phage migration inhibition (MMI) test
(Shelton et al., 1975; Light et al., 1975;
Flavell & Potter, 1978). Caspary and Field
(1 97 1), having demonstrated that lympho-
cytes from cancer patients respond to both
EF and basic malignant-tissue proteins in
the MEM test, formulated the hypothesis
that neoantigen(s) produced by the tumour
share antigenic determinant(s) with EF.
Since then McDermott et al., (1974) and
Coates & Carnegie (1975) both using
different experimental approaches, have
tentativelv demonstrated that EF and
basic proteins extracted from malignant
tissues may have common antigenic deter-
minants. The observations of the present
study, that basic proteins from a lung
carcinoma and metastases possessed the
ability to induce encephalitis, were largely
uinexpected and warrant further investiga-
tion. However, the immunological cross-
reactivity hypothesis of Caspary & Field
(1971) cannot be entirely supported on
the basis of the demonstration in the pres-
ent study of cross-reactivity between basic
proteins from one single tumour and EF.
The negative immunological results ob-
tained with the other tumour extracts may
however have been due to failure of the
extraction procedure to liberate the appro-
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priate proteins from the tumour cell. WNhy
animals immunized with EF did not re-
spond to any of the tumour extracts is not
clear, though it is possible that this
apparent anergy may have been related
to the poor clinical condition of the ani-
mals which subsequently developed EAE.
Shaw et al. (I1965) in this respect have
shown that guinea-pigs immunized with
homologous spinal-cord homogenates or
EF showed diminished skin responses to
i.d. injections of homologous EF at the
onset of clinical symptoms of EAE. This
phenomenon, as recently demonstrated by
Traugott et al (1 978), may possibly be due
to the removal of circulating early antigen-
committe(l T cells fromn the circulation by
their sequestration in the target organ, the
central nervous system.
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