not “in press” until editorial review is
complete and the paper has been placed
on the publication schedule (this may
still involve a delay of a year or more
with some journals).

The third category is the newsletter or
technical report series; the release of in-
formation in this form may or may not
constitute final publication. Such com-
munications are usually not considered
formal publications but can be refer-
enced in much the same form, subject
to the author’s approval.

With any of the above prepublication
communications, it is only common
courtesy to ask the author’s permission

to make reference to his unpublished
work and then abide by his decision. In
addition, the copyright law provides for
protection of the rights of an author to
his unpublished works. The law states,
“Nothing in this title shall be construed
to annul or limit the right of the author
or proprietor of an unpublished work, at
common law or in equity, to prevent the
copying, publication, or use of such un-
published work without his consent, and
to obtain damages therefor” (United
States Code, Title 17, Par. 2, 1952).
CuarLEs M. ProcTor
Sanitary Engineering Center, Public
Health Service, Cincinnati, Ohio
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Meetings

Experimental “Allergic”
Encephalomyelitis

Since the development of Freund’s ad-
juvants, much work has been done in ex-
perimental animals with nervous system
antigens in attempts to elucidate the
etiology and pathogenesis of various neu-
rological disorders encountered in clin-
ical and veterinary medicine. Many dif-
ferent disciplines have been involved-—
biochemistry, immunology, pathology,
microbiology, and so on—so that the
published reports are widely scattered
in the world literature, in journals as
well as in books. Much information per-
taining to “allergic” encephalomyelitis
has been published under titles which
might not be recognized by either in-
dexer or researcher as being related to
this important experimental disease. In
an attempt to assemble this large mass
of pertinent data in a unified form, a
symposium was held on “Experimental
‘Allergic’ Encephalomyelitis and Its Re-
lation to Other Diseases of Man and
Animals,” 19 and 20 Oct. 1957, under
the auspices of the National Advisory
Council of the National Institute of
Neurological Diseases and Blindness.
Sixty scientists from many parts of the
United States, Canada, England, Ger-
many, France, Italy, and Japan met at
the National Institutes of Health, Be-
thesda, Maryland, to discuss histologic,
immunologic, and chemical aspects of
these disorders. A brief summary of the
data presented at this symposium may
be of interest.

Experimental “allergic” encephalo-
myelitis can be produced in many spe-
cies by the injection of vaccines con-
taining brain and adjuvants, following
which various clinical neurological signs
develop, especially paralysis. A perive-
nous inflammation, often with demyeli-
nation, is seen histologically scattered
through the central nervous system. Defi-
nition of the experimental disease re-
quires consideration of (i) genetic and
nutritional factors in the test animals;
(ii) the use of “priming” injections of
suspensions of Hemophilus pertussis;
(iii) adjuvant factors and the route of
inoculation; (iv) the chemical and im-
munologic nature of encephalitogenic
materials isolated from neural or other
tissues; (v) local and general reactions
produced in the test animal; and (vi)
the nature of the reaction within the
nervous system.

H. A. Schneider (New York) sum-
marized data obtained in mice which in-
dicate that susceptibility to the experi-
mental disease is inherited through a
recessive gene. Susceptibility is influ-
enced by other factors, however, and
can be abolished by feeding genetically
susceptible mice a synthetic diet which
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is adequate for maintenance of growth,
especially if supplemented by Terra-
mycin. Supplementation with vitamin
B,,, folic acid, and biotin partially re-
stores the susceptibility. Much further
work must be done to define the crucial
factors in the host and the environment,
but it is possible that genetic and nutri-
tional factors might account for the vari-
able susceptibility of other species to
different encephalitogenic materials.

Previous injection of suspensions of
H. pertussis enhances the susceptibility
of mice but has not been tried in other
species. Its mechanism of action remains
to be determined.

M. M. Lipton (Louisville, Ky.) re-
viewed the general mechanism of action
of the components of Freund’s adjuvants
and concluded that the acid-fast bacilli
and oil work together in the production
of specific types of cells, directing the
path of antibody formation toward cell-
fixed as well as circulating types. The
bacilli possibly also act as a Schlepper,
making a hapten into a complete anti-
gen. Of various routes, intradermal in-
oculation is generally considered most
effective.

E. Lederer (Paris) correlated the im-
munologic and biologic effects of various
lipids isolated from the tubercle bacillus:
tubercle formation is produced by many
branched-chain fatty acids (including
mycolic acid); delayed sensitivity to an-
other substance is induced by carbohy-
drate esters of mycolic acid; and adju-
vant activity is related to wax-D Canetti
(a tripeptide with mycolic acid and
polysaccharide). He attributed J. Colo-
ver’s (Taplow, England) production of
encephalitis with brain and a protein
residue of tubercle bacilli to an insoluble
polymer of wax-D, possibly present in
the bacterial wall. Further work is nec-
essary to determine if large doses of
tubercle bacilli might be inhibitory or if
an optimal ratio exists between concen-
trations of the bacillary factors and the
encephalitogenic “antigens.”

Three types of chemical substances
obtained from nervous tissue have been
found to be encephalitogenic, but it is
still not possible to account for the total
activity of whole brain:

1) Proteolipids, in doses of about 35
mg, have been found by J. Folch, M. B.
Lees, B. H. Waksman, and R. D. Adams
(Boston) to be capable of producing a
relatively mild form of the disease in
rabbits; others have found proteolipids
to possess only minimal activity in guinea
pigs [G. Clark (Buffalo); Kies and Al-
vord] and none in rats [P. Y. Paterson
(New York)]. Most of this activity re-
sides in the “ether-soluble lower phase.”
The exact chemical composition of this
fraction is at present not known, but it
is known that it consists mainly of lipids
with a small amount of protein (4 per-
cent), presumably existing in proteolipid
combination. J. M. Lee (New York) be-
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lieves that proteolipid A, especially from
homologous brain, is the only effective
substance in mice.

2) Several proteins have been found
by Kies, Roboz, and Alvord to be very
effective in doses of 5 to 25 micrograms
in guinea pigs, but others have found
them not active in rats (Paterson), mice
(Lee), and rabbits (Waksman). One of
these proteins has been shown to be a
single substance, by ultracentrifugation
and electrophoresis, and to resemble a
fragment of collagen in its high con-
tent of hydroxyproline and hydroxyly-
sine (Roboz). Mild acid-extraction has
yielded another protein-like encephalito-
genic fraction from homologous guinea-
pig brain (Kies).

3) A component has been isolated by

Lipton from a petroleum ether extract

THEN: LOOK AT

of brain. In amounts of only a few mi-
crograms it is effective in guinea pigs.
Its chemical nature remains to be iden-
tified. Lipton believes it to be a phos-
pholipid, but there is enough nitrogen
to account for half of it being protein.

Immunologic data concerning these
substances are still fragmentary. It is not
known how they relate to the species-
specific protein-like, and species-nonspe-
cific lipid-like, neural antigens which E.
Witebsky (Buffalo) has shown to be im-
munologically related but different in
brain, spinal cord, posterior pituitary,
and adrenal medulla. The last two or-
gans are not encephalitogenic. Prelimi-
nary experiments reported by Witebsky,
in which Coons’s fluorescent-labeled an-
tibody technique was used, suggest their
localization in myelin sheaths. Waksman
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reported delayed skin sensitization to
homologous whole spinal cord or hetero-
logous proteolipids paralleling the devel-
opment of encephalomyelitis in rabbits,
but M. W. Chase (New York) could not
demonstrate such reactions to homolo-
gous brain in guinea pigs. M. Vulpé
(Saskatoon, Canada) reported that a
band appears between the alpha-1 and
alpha-2 globulins in the electrophoretic
pattern of serum of rabbits about 2 days
before onset of paralysis, but whether
this represents circulating antibody re-
mains to be determined. Vulpé, A. Alle-
granza (Milan), and Murphy and Kies
have failed to note any significant serum
protein changes in guinea pigs during
disease development.

B. Campbell and R. M. Condie (Min-
neapolis) emphasized the reaction of
plasma cells not only locally and in the
draining lymph nodes but also through-
out the reticuloendothelial system and
in the perivascular lesions in the central
nervous system. In this last site, Adams
and other neuropathologists insisted that
adventitial histiocytes were also promi-
nent. Correlation of the reaction of local
epithelioid and distant cells with the
various chemical fractions of the adju-
vants and of brain remains to be made.
Vogel’s evidence on increased lipase ac-
tivity in the regional lymph nodes has
been extended by Vulpé and J. Olszew-
ski, who found the degree of activity of
this enzyme to be related to the lipid
concentration of the material injected
rather than to its encephalitogenic ac-
tivity.

The site of the earliest lesion within
the nervous system is still not deter-
mined: are the blood vessels (endothe-
lium or adventitia) or the neural tissue
(ground substance, glia, or myelin
sheaths) primarily affected? Olszewski
occasionally was able to demonstrate in-
creased vascular permeability to radio-
active iodinated serum albumin without
leucocytic infiltration. L. Roizin (New
York) has noted sudanophilic material in
the endothelium, as well as marked ac-
cumulation of enzymes (oxidase, peroxi-
dase, and phosphatase) with the perivas-
cular cellular inflammation. He has also
found periodic-acid-Schiff-positive, me-
tachromatic material and sudanophilic,
birefringent changes in myelin sheaths
without inflammation.

The probable relation of the experi-
mental disease to spontaneous neurologic
diseases of man was discussed by H.
Shiraki (Tokyo), who has studied the re-
action occurring in human beings fol-
lowing injections of brain-containing
vaccines used in the prevention of rabies.
He described the differences between
acute spinal and subacute or chronic
cerebral forms of the reaction. Especially
in the latter, large periventricular plaques
strongly resembling multiple sclerosis
plaques were noted.

The relation of experimental “aller-

gic” encephalomyelitis to multiple sclero-
sis and other demyelinating diseases in
man was further considered by Adams,
who felt that the basic reaction was a
perivenous necrobiosis related to white
matter and that it was more consistent
with the hypothesis of an allergic reac-
tion than with any other hypothesis. J. G.
Greenfield (London), E. W. Hurst
(Macclesfield, England), W. Haymaker
(Washington, D.C.), A. Wolf (New
York), A. Ferraro (New York), K. H.
Finley (San Francisco), and J. R. M.
Innes (Tuckahoe, N.Y.) generally agreed
with Adams, but H. M. Zimmerman
(New York) insisted that the nervous
system can react only in a limited num-
ber of ways to any noxious agent. F. C.
Robbins (Cleveland) mentioned that
Russian investigators had isolated a virus
from cases of acute multiple sclerosis and
were experimenting with a vaccine.

Certain diseases of other organs (pe-
ripheral nerves, adrenal, testis, thyroid,
lens, uveal tract, and various compo-
nents of blood) have also been thought
to be due to an allergic reaction, more
particularly to an autoimmunization.
Colover described his work on the adre-
nal, and Witebsky summarized data on
the thyroid which strongly suggest that
at least certain cases of chronic thyroidi-
tis in man are due to the development
of antibodies against the individual’s own
thyroglobulin. The only missing steps in
the proof of this hypothesis are the pro-
duction of thyroiditis by passive transfer
of antibodies and the determination of
the “trigger” mechanisms for release of
thyroglobulin in man.

In discussing the pathogenesis of post-
infectious encephalomyelitis, Robbins
said he felt that the primary virus or an-
other virus (latent or simultaneously in-
fecting the patient) might directly in-
vade the nervous system, break down the
blood-brain barrier, and damage myelin
or some other element of the nervous
system. If the breakdown product then
gets into the blood stream and becomes
antigenic, the antibodies might in turn
cause further damage in nervous tissue.
Although W. S. Wood (Chicago) has
found skin-sensitization to rabies vaccine
in cases of rabies postvaccinal encephalo-
myelitis, he has not found it in cases of
postinfectious encephalomyelitis.

Although all the available evidence con-
cerning experimental “allergic” enceph-
alomyelitis is consistent with the theory
of allergy, it must be pointed out that
at least two critical steps remain to be
demonstrated: (i) the acceleration of
the disease by previous specific sensitiza-
tion, and (ii) the production of the dis-
ease by passive transfer of specific anti-
bodies. Only negative or equivocal
evidence for the latter has so far been
obtained (Chase, Waksman, Vulpé,
Wood, and Condie), and the available
evidence concerning the former indicates
that protection rather than acceleration
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is afforded by prior injections of incom-
plete vaccines containing brain or ad-
juvants alone (Kies et al., Paterson,
Condie, Waksman, Zeman, and Ferraro).
Although negative, these observations
suggest that allergy may not play an im-
portant role in the development of the
experimental disease and indicate that
further work is necessary to settle an
important question: is allergy a signifi-
cant factor in diseases of the nervous sys-
tem?

ErrswortH C. ALvVORD, JR.
Baylor University College of
Medicine, Houston, Texas

MariaN W. Kies

Laboratory of Clinical Science,
National Institute of Mental Health,
Bethesda, Maryland

Forthcoming Events

June

9-11. American Assoc. of Spectrograph-
ers, 9th annual symp., Chicago. TIl. (H.
J. Hettel, Armour Research Foundation,
10 W. 35 St., Chicago 16.)

9-11. Canadian Federation of Biologi-
cal Societies, 1st annual; with Canadian
Assoc. of Anatomists, Canadian Biochem-
ical Soc., Canadian Physiological Soc.,
and Pharmacological Soc. of Canada;
Kingston, Ontario. (E. H. Bensley, Mont-
real General Hospital, 1650 Cedar Ave.,
Montreal 25, P.Q.)

9-11. Health Physics Soc., 3rd annual,
Berkeley, Calif. (E. E. Anderson, Oak
Ridge National Lab., Oak Ridge, Tenn.)

9-11. Soc. of General Physiologists,
Woods Hole, Mass. (F. G. Sherman,
Dept. of Biology, Brown Univ., Provi-
dence 12, R.1.)

9-11. Society for the Study of Devel-
opment and Growth, 17th annual symp.,
South Hadley, Mass. (Miss K. Stein,
Dept. of Zoology, Mount Holyoke Col-
lege, South Hadley.)

9-12. Microscopy Symposium, 5th, Chi-
cago, Ill. (W. C. McCrone, Jr., 500 E.
33 St., Chicago 16.)

9-13. Automation Exposition and
Cong., 4th Internatl.,, New York. (Inter-
national Automation Exposition, c/o
Richard Rimbach Assoc., 845 Ridge Ave.,
Pittsburgh 12, Pa.)

10-12. Astronomical Soc. of the Pacific,
annual, Los Angeles, Calif. (S. Einarsson,
Leuschner Observatory, Univ. of Cali-
fornia, Berkeley 4.)

10-13. Vacuum Techniques, 1st inter-
natl. congress, Namur, Belgium. (E.
Thomas, ¢/o CSN/ERM, 30, avenue de
la Renaissance, Brussels 4, Belgium. )

11-14. Applied Mechanics, 3rd natl.
Cong., Providence, R.I. (W. Prager,
Brown Univ., Providence 12.)

11-14. National Soc. of Professional
Engineers, St. Louis, Mo. (P. H. Robbins,
NSPE, 2029 K St.,, NW, Washington,
D.C.)

14-21. American Soc. of Medical Tech-
nologists, annual, Milwaukee, Wis. (Miss
R. Matthaei, Suite 25, Hermann Profes-
sional Bldg., Houston 25, Tex.)

15-19. American Soc. of Mechanical
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Engineers, semiannual, Detroit, Mich.
(O. B. Schier, II, ASME, 29 W. 39 St.,
New York 18.)

15-19. Cancer Rescarch Conf., 3rd
Canadian, Honey Harbour, Ontario. (R.
L. Noble, Collip Medical Research Lab.,
Univ. of Western Ontario, London, Ont.,
Canada)

15-20. American Physical Therapy As-
soc., annual, Seattle, Wash. (Miss M.
E. Haskell, APTA, 1790 Broadway, New
York 19.)

16—18. American Neurological Assoc.,
83rd annual, Atlantic City, N.J. (C. Rupp,
133 S. 36 St., Philadelphia 4, Pa.)

16-18. Military Electronics Conv., 2nd,

Washington, D.C. (G. Rappaport, Emer-
son Radio & Phonograph Corp., 1140
East-West Highway, Silver Spring, Md.)

16-18. Photochemical Apparatus Symp.,
Upton, N.Y. (R. C. Fuller, Biology Dept.,
Brookhaven National Laboratory, Upton,
L)

16-20. American Soc. for Engineering
Education, annual, Berkeley, Calif. (W.
L. Collins, Univ. of Illinois, Urbana.)

16-20. Association of Official Seed
Analysts, annual, Montreal, Quebec,
Canada. (L. C. Shenberger, Seed Lab.,
Dept. of Agricultural Chemistry, Purdue
Univ., Lafayette, Ind.)

16-20. Molecular Structure and Spec-

Eliminate Laboratory

“Washday Blues’f’

)
@
&

FISHER LABORATORY
GLASSWARE WASHER

A laboratory appliance that saves time, temper and

® Delivers Sparkling
Glassware

tedium—the
in the modern laboratory for an automatic, gentle-as-a-
lamb washer that cleans the most fragile ware to

Fisher Glassware Washer fills a real need

sparkling bnghtness Deposits, clots, agar, precipitates,

markings .

A variety of baskets permits washing many types of
laboratory glassware, sg ecial holders are available for
Petri dishes, pipettes, s!

holds six full baskets or three pipette holders and four
baskets.

For “good housekeeping’ made easier, learn more about

e Cuts Labor and
Detergent Costs

® Reduces Breakage

. all are completely removed.

ides, funnels, etc. The Washer

the Fisher Glassware Washer.

| This 8-Page
Bulletin tells
| the story

B | Details on this useful ap-
L || pliance are included in
. || this handy, illustrated
i 2 || booklet. Write for your
copy.

139 FISHER BUILDING
PITTSBURGH 19, PA.

1128

B-65b

FISHER
SCIENTIFIC

Chicago Philadelphia IN CANADA
Cleveland Pittsburgh  Edmonton
Detroit St. Louis Montreal
Charleston,WVa New York Washington Toronto

America's largesl Manufaduror D:smbu'or of
Laboratory Ap

IN THE U.S.A.
Boston

troscopy Symp., Columbus, Ohio. (R. A.
Oetjen, Dept. of Physics and Astronomy,
Ohio State Univ., Columbus 10.)

16-20. Pacific Div.,, AAAS, annual,
Logan, Utah. (R. C. Miller, California
Acad. of Sciences, Golden Gate Park, San
Francisco 18.)

17-19. American Dairy Science Assoc.,
annual, Raleigh, N.C. (H. F. Judkins,
32 Ridgeway Circle, White Plains, N.Y.)

17-19. American Meteorological Soc.,
with Pacific Div.,, AAAS, Logan, Utah.
(K. C. Spengler, AMS, 3 Joy St., Boston
8, Mass.)

18-20. Statistical Methods in Radio
Wave Propagation, intern. symp., Los An-
geles, Calif. (W. C. Hoffman, 3116 En-
gineering Bldg., Univ. of California, Los
Angeles 24.)

18-21. College Physicists, 20th annual
colloquium, Iowa City, Iowa. (J. A. Van
Allen, Dept. of Physics, State Univ. of
Iowa, Iowa City.)

18-22. American College of Chest
Physicians, annual, San Francisco, Calif.
(M. Kornfeld, ACCP, 112 E. Chestnut
St., Chicago 11, Ill.)

19-21. Endocrine Soc., 40th annual,
San Francisco, Calif. (H. H. Turner,
1200 N. Walker St., Oklahoma City 3,
Okla.)

19-21. Society of Nuclear Medicine,
5th annual, Los Angeles, Calif. (R. W.
Lackey, 452 Metropolitan Bldg., Denver,
Colo.)

19-25. Scandinavian-American Meteor-
ological Meeting, Bergen, Norway. (K. C.
Spengler, 3 Joy St., Boston, Mass.)

21-22. Society for Investigative Der-
matology, annual, San Francisco, Calif.
(H. Beerman, 255 S. 17 St., Philadel-
phia 3, Pa.)

22-25. American Soc. of Agricultural
Engineers, 51st annual, Santa Barbara,
Calif. (J. L. Butt, ASAE, St. Joseph,
Mich.)

22-25. Medicinal Chemistry, 6th natl.
symp., Madison, Wis. (E. Smissman, Col-
lege of Pharmacy, Univ. of Wisconsin,
Madison.)

22-27. American Inst. of Chemical En-
gineers, 50th anniversary, Philadelphia,
Pa. (F. J. Van Antwerpen, AIChE, 25
W. 45 St., New York 36.)

22-27. American Soc. for Testing Ma-
terials, 61st annual, Boston, Mass. (F. F.
Van Atta, ASTM, 1916 Race St., Phila-
delphia 3, Pa.)

23-24. Unstable Chemical Species
Symp., Los Angeles, Calif. (Directorate
of Advanced Studies, Air Force Office of
Scientific Research, P. O. Box 2035-D,
Pasadena, Calif.)

23-25. American Soc. of Heating and
Air-Conditioning Engineers, semiannual,
Minneapolis, Minn. (A. V. Hutchinson,
ASHAE, 62 Worth St., New York 13.)

23-25. American Soc. of Refrigerating
Engineers, annual, Minneapolis, Minn.
(R. C. Cross, ASRE, 234 Fifth Ave., New
York 1.)

23-27. American Soc. of Civil Engi-
neers, Portland, Ore. (W. H. Wisely,
ASCE, 33 W. 39 St., New York 18.)

23-28. Low Temperature Physics, 6th
internatl. conf., Leiden, Netherlands. (]J.
van den Handel, Kamerlingh Onnes Lab-
oratory, Leiden.)

(See issue of 18 April for comprehensive list)
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