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Differential diagnosis in the group
of chronic vesicobullous derma-
toses, particularly in early atypical
borderline cases, remains one of
the most difficult problems of der-
matology today, in spite of
advances which have been made
in histopathology, cytology, elec-
tronmicroscopy and immunology.

In the present state of our know¬
ledge it is impossible to classify
and discuss such bullous diseases
as pemphigus, pemphigoid, derma¬
titis herpetiformis and erythema
multiforme on an etiological basis.
Until very recently their classi¬
fication was based on morphologic
criteria histologically determined.

Pemphigus and bullous pemphi¬
goid, two of the chronic bullous
skin diseases of man, have been
the subject of numerous investi¬
gations. Comprehensive reviews
summarizing these investigations
have appeared recently.1,2 It is
interesting to trace the background
of the development which has led
to much of our present knowledge
of these two formidable skin dis¬
eases whose severe and prolonged
disability gives them importance
in clinical dermatology.

Auspitz, in 1881, coined the term

"acantholysis", and claimed it to be
the initial process in pemphigus.
In 1884, Duhring separated derma¬
titis herpetiformis from pemphigus.
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In 1943, Civatte3 gave a histologi¬
cal description of the process of
acantholysis which is basic to our

understanding of the bullous dis¬
eases. He also observed that acan¬

tholysis was absent in dermatitis
herpetiformis and erythema multi¬
forme. In 1949, Tzanck and Aron-
Brunetire4 demonstrated that scrap¬
ings from the floor of pemphigus
blisters showed characteristic acan-

tholytic cells (large round epider-
mal cells which had no intercellular
bridges remaining). Their cyto-
logic test was based on Civatte's
finding of degenerated epidermal
cells in the bullae of pemphigus.
In 1953, Lever5 distinguished bul¬
lous pemphigoid from the other
blistering diseases by showing that
the bullae of pemphigoid were

subepidermal and that acantholy¬
sis was absent. In 1959, steroids
were introduced for the treatment
of these two bullous diseases, with
a significant reduction in their mor¬

tality and morbidity. However, be¬
cause they may be uncontrollable
or as a consequence of the effects
on them of steroid therapy, these
diseases remain a challenge to the
physician.

In considering pemphigus and
pemphigoid, there are certain find¬
ings which have been well estab¬
iished and others about which un-

certainty remains. We do know
that there is some peculiarity of
the pemphigus patient's skin
whereby his epidermal cells lose
their cohesiveness and come apart,
with the consequent production of
blisters and bullae, a phenomenon
which has been called acantholy¬

sis. Similarly, in pemphigoid, some
unknown factor(s) leads to a dis¬
turbance of dermal-epidermal ad-
hesion and separation at this
junction but with no evidence of
acantholysis. We are still not cer¬

tain of the exact site or the se¬

quence of events of the first
changes leading to acantholysis.
We certainly do not know if blister
formation in pemphigus and pem¬
phigoid is an immunologic phen¬
omenon, i.e. whether it is a mani-
festation of autosensitization or, as

it is more popularly known today,
autoimmunity.

Electron-microscopic studies of
normal and diseased skin
Electron-microscopic studies of the
epidermis by Wilgram, Caulfield
and Lever,6 Braun-Falco and
Vogell7'8 and Hashimoto and
Lever9 and others have contributed
greatly to our understanding of
the basic anatomy of the skin,
as well as bulla formation in pem¬
phigus and pemphigoid.

Presently available knowledge
suggests that the prickle cells are

held together by various means in¬
cluding (a) the desmosome-tono-
filament complexes which are the
structures making up the intercell¬
ular bridges seen by light micro¬
scopy; (b) an intercellular cement
substance and (c) interlocking
villous projections of the cell
membrane.

Initially it was thought that the
prickle cells, or keratinocytes, were

firmly and permanently bound to
their neighbours and moved out-
ward as a unit. Recent work by
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Mishima and Pinkus,10 Epstein,
Conant and Krasnobrod11 and
Braun-Falco and Vogell7' 8 suggests
that the desmosome-tonofilament
complexes are dynamic units and
not static permanent structures.
From such studies it seems cer¬

tain that the prickle cells can move

through the epidermis indepen-
dently after separation of their
desmosomal connections.

Little is known about the dimen-
sions, structure and physical prop¬
erties of the intercellular space.
Studies suggest that it is not just
an empty series of canals but that
it represents a continuous system
of spaces surrounding and separat¬
ing the epidermal cells.

Experimental work by Mercer,
Jahn and Maibach12 suggests that
a polysaccharide-containing layer
covers the cell surfaces and is
closely involved with cell-to-cell
cohesion. It is sparse in the basal-
cell layer and is present in greater
amount in the upper layers. It coats
all surfaces of the interlocking
pseudo-villi. Further knowledge
of the biological significance of this
cell-surface sugar coat, the mech¬
anisms of its synthesis and its re¬

lation to intercellular adhesion is
needed. However, it seems certain
that the intercellular bridges are
not the only means of cellular ad¬
hesion which keep keratinocytes
attached to each other.
The natural adherence of the

epidermis to the dermis is quite
firm. The junction is not flat but
is irregular in a wavelike pattern
with a tight interdigitation of epi¬
dermal rete ridges and dermal
papillae. It is important to re¬

member that the basement lamina
which forms the upper limit of the
dermis is not a static persistent
structure but alters as needed for
cell growth. The ultrastructure, as
well as the physiology of the
dermal-epidermal junction, requires
further study.
The location of primary defect

leading to acantholysis in pemphi¬
gus remains controversial. How¬
ever, it seems likely, as Hashimoto
and Lever9 and Wolff, Tappeiner
and Schreiner13 have shown, that
the primary factor is damage or dis-
solution of the intercellular cement
substance. Tonofilament retraction
and dissolution of the desmosomes
with eventual lysis of the affected

prickle cells are probably secondary
phenomena. While acantholysis is
not absolutely diagnostic of pemphi¬
gus since it also occurs in familial
benign chronic pemphigus, Darier's
disease and several viral diseases,
it is a fundamental part of the
histological picture of pemphigus.

Histologically, the two diseases
pemphigus and pemphigoid are

quite different. In pemphigus the
earliest changes are an intercellular
edema within and above the basal
cell layer. The attachment between
the basal cells and the intact basal
lamina, mediated mainly by the
half-desmosomes (junction gran¬
ules) and the anchoring filaments,
is extremely resistant to the acan-

tholytic process. It produces the
so-called tombstone row of basal
cells, where their lateral attach-
ments have disappeared, and leads
to the characteristic intra-epider-
mal bulla formation, usually supra-
basilar and showing this phenome¬
non of acantholysis. In pemphigoid
the basic finding is a dermal-epi¬
dermal separation, with the forma¬
tion of subepidermal blisters which
occupy the intermembranous space
between the basal cell plasma
membrane and the basement
lamina.

Autoimmunity, pemphigus and
pemphigoid
Various immunologic studies of
pemphigus and pemphigoid suggest
that their pathogenesis may indeed
be due to immunologic phen¬
omena. It is not clear how the pa¬
tient's immune response might be
directed towards his own tissue.
It is possible that epithelial com¬

ponents may be altered under the
influence of extraneous stimuli and
thereby become antigenic; or the
immune response may be directed
towards a different antigen but one

which cross-reacts with the skin.
Such possibilities continue to in-
trigue investigators. Again, it is
interesting to retrace the path lead¬
ing to these observations.

Fluorescent antibody technique
Coons, in 1941, showed that
antibody, i.e. gamma globulin
molecules, could be chemically
combined or conjugated with
simple chemical compounds such
as a fluorescent dye and yet retain
its immunological reactivity, while

acquiring a conspicuous label.
Using the immunofluorescent tech¬
nique devised by Coons and Kap-
lan,14 Beutner and Jordon15 pro¬
vided the earliest evidence for this
autoimmune concept, with the
demonstration of antiepithelial
autoantibodies in the sera of pa¬
tients with these two diseases. I
will briefly describe this technique
and discuss its use.

The basic theory of the fluores¬
cent antibody technique is simple
and obvious. Antigenic material
present in the tissue (e.g. in cell, at
cell margin, at basement zone) will
react specifically with its related
antibody. This immunological re¬

action results in the deposit of
minute amounts of specific anti¬
body over those areas of a tissue
section where the antigen is pres¬
ent. When the antibody molecules
have previously been chemically
marked with fluorescein the micro-
deposit of fluorescent antibody is
visible as a brilliant yellow-green
light under the fluorescence micro¬
scope.

Indirect immunofluorescent test

In the indirect immunofluorescent
test, the serum antibody reacting
with the skin is itself not labelled,
and the fluorescent marker is car¬

ried by a second antibody especi¬
ally prepared to have specificity
for aspects of the first immunoglob¬
ulin which is already specifically
fixed to antigen(s) in the skin. The
indirect immunofluorescent test is
more sensitive and results in a

brighter staining than the direct
test, because it is capable of attach-
ing more label per antigenic site.
For testing, sera are serially diluted
with isotonic saline, starting with
a 1:10 dilution. The antibody
titre is considered the highest
dilution of a serum which gives a

positive immunofluorescent test. A
constant dilution of labelled anti-
human gamma globulin is used.
This fluorescein-labelled antibody
is commercially available. It is
usually prepared by injecting suit¬
able animals with purified human
gamma globulin. After an interval
the hyperimmune blood is collect¬
ed. The serum is extracted and
chemically combined with a fluor¬
escent dye. Skin or mucous mem¬

brane from humans or laboratory
animals is used as the assay sub-
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strate. The technique of preparing
the sections is as follows. Tissues
are quick-frozen in liquid nitrogen
and used without chemical fixation
which would injure the immuno¬
logical reactivity of the antigenic
material. Four micra sections are
cut in a cryostat and placed on a

glass slide. The tissue section is
first washed thoroughly and then
overlaid with one or two drops
of a dilution of untreated serum
and incubated at room temperature
in a moist chamber for 30 minutes.
Excess serum is removed by wash-
ing with phosphate-buffered saline.
The rinsed tissue section is then
covered with one or two drops
of fluorescein-isothiocyanate-tagged
goat antihuman gamma globulin
and again incubated and washed.
The section is then examined mic-
roscopically for fluorescence.

Direct immunofluorescent test
In contradistinction to the above,
in the direct immunofluorescent
test the antibody which reacts with
the tissue component(s) directly is
itself labelled with fluorescein. This
antibody may be derived from the
patient or other sources. The sub-
strate is the patient's skin to which
his own antibodies are presumably
attached. Antibody demonstration
is accomplished by overlaying the
patient's skin section with one or

two drops of a dilution of labelled
antiserum directed against the at¬
tached patient's antibody. The
crucial differential point between
the two tests is the site of the label.
In the direct test the label is on

antibody. In the indirect test the
label is carried on the anti-antibody
molecule.

Results of investigation
Studies using the fluorescent anti¬
body tests1019 have shown that the
sera of patients with pemphigus
and its variants have circulating
antibodies which bind in vitro and
in vivo consistently and specifically
to a component in stratified
squamous epithelium. This com¬

ponent either belongs to the inter¬
cellular cement substance or is a
substance at, on, or between the
surfaces of the epithelial cells.
These antibodies appear to be
tissue-specific in that they bind
only to stratified squamous epithe-

lia, but are not species-specific in
that they react with stratified
squamous epithelia from various
laboratory animals, as well as
human epidermis. It should be
emphasized that pemphigus sera
contain complement-binding but
no nuclear antibodies. Pemphigoid
patients' sera contain circulating
antibodies which bind to an anti-
gen(s) in the subepidermal base¬
ment zone area underlying various
types of epithelium, including
stratified squamous epithelium but
also mucosal epithelium of the
urinary tract, respiratory tract and
gallbladder. Pemphigoid sera also
demonstrate complement-binding
antibodies. The site of antibody
binding in both pemphigus and
pemphigoid corresponds to the site
of the first observable pathologic
changes. These antiepithelial anti¬
bodies occur in all active untreat¬
ed pemphigus and pemphigoid
patients' sera. Usually if a pa¬
tient shows no clinical activity
or is under active steroid treat¬
ment there will be no serologic
activity. These antiepithelial anti¬
bodies have not been found in
familial benign chronic pemphigus,
dermatitis herpetiformis, benign
mucosal pemphigoid, erythema
multiforme or in any other control
sera. The above findings have been
repeatedly confirmed in a large
number of patients. An apparent
exception is that some sera taken
after severe burns show indistin-
guishable intercellular staining
patterns to pemphigus sera.20 The
post-burn anti-skin antibodies,
however, may well be directed
against different antigenic deter-
minants. This finding is undergoing
further investigation.

Experimental immunological
studies

Experimental studies have further-
ed the concept that pemphigus and
pemphigoid are manifestations of
autoimmunity. The finding of in¬
tercellular antibodies in all forms
of pemphigus has stimulated
studies on antigen isolation and
animal immunization. Grob and
Inderbitzin21 and Ablin and
Beutner22 were successful in
experimentally producing an anti¬
epithelial antigen which elicited
antibodies giving immunofluores¬
cent patterns indistinguishable from

those obtained with pemphigus
sera, whereas tissue fractions from
ileum, kidney and liver gave nega¬
tive results. These experimentally
produced intercellular antibodies
were tissue-specific in that they
reacted only with stratified squa¬
mous epithelium. They were not
species-specific. Bean23 demonstrat¬
ed specific autoantibodies in the
blister fluid of patients with pem¬
phigus and pemphigoid but not in
the blister fluid of other diseases.

Katz, Halprin and Inderbitzin24
have recently demonstrated that
using human skin as the test sub-
strate in the indirect immunofluor¬
escent test is superior to the use of
animal tissues. Fresh cadaver or

surgically excised human skin was
found to be quite satisfactory.
Human skin proved to be more
sensitive than when animal sub-
strates were used in that lower
serum antibody titres were detect¬
able. By using horizontal skin sec¬

tions, i.e. cut parallel to the skin
surface, rather than the conven¬
tional vertical sections, the accuracy
and reliability of the test were en¬
hanced. No false positives were

found. No patients with active un¬
treated pemphigus or pemphigoid
had a negative test.
New techniques making use

of electron-dense ferritin-labelled
antibody and ultra-thin tissue sec¬
tions have enabled researchers to
use the electron microscope for
ultra-structural localization of dis¬
ease processes.

Summary
Immunological methods have
shown that antibodies present in
the sera of patients with pemphi¬
gus and pemphigoid are essentially
specific for their respective diseases
and yield typical immunofluores¬
cent staining patterns. The fluores¬
cent antibody tests demonstrate
that the tissue of patients with
pemphigus and pemphigoid reacts
in a different way from tissue in
other skin diseases. The demon¬
strated immunofluorescence indi¬
cates the general site of abnormal
antigen-antibody reactions. How¬
ever, it has yet to be shown that
the altered immune response is the
primary event. It may only be the
result of altered tissue produced
by some other process. In order
better to understand the disease
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process it is most crucial to eluci-
date the nature of the antigen
which participates in the immune
response.

Correlation of clinical, pathologic
and cytologic studies will still be
needed to arrive at a correct diag-
nosis in borderline cases of pem-
phigus and pemphigoid, bullous
dermatitis herpetiformis and bul-
bus erythema multiforme; but the
increasing availability of the
immunofluorescent histochemical
staining tests will assist in the
proper diagnosis of these trouble-

some diseases by allowing confir-
mation of clinical opinion through
specific serologic laboratory meth-
ods.
The understanding of auto-

immunity is a challenge to the
immunologist and the clinician.
Each can learn from the other, and
the answers depend on their mutual
progress. The relationship of auto-
immunity to cutaneous disease is
an area of dermatology worthy
of continued extensive clinical and
laboratory investigation. I hope
that I have shown that pemphigus

and pemphigoid can rightly join
the ranks of those diseases having
an immune basis.
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POSTG RADUATE
COURSES
Doctors who attend refresher courses for whichthey
pay tuition fees to a university, a teaching hospital
or other educational institution in Canada may ci aim,
as an income tax deduction, fees so paid if they
exceed $25.00.

CONJOINT FAMILY THERAPY, a two.week workshop
offered by McGill University and the Jewish General
Hospital, for psychiatrists and general practitioners,
social workers and psychologists: Montreal, January
25-February 5. $300. Dr. Isaac Rebner, Director of
Family Services and Training, Institute of Communi-
ty and Family Psychiatry, 4333 COte St. Catherine
Rd., Montreal, Que.

FOURTH ANNUAL CLINICAL COURSE IN ANESTHE-
SIA: Royal Victoria Hospital, Montreal, February 1.5.
$200. The Secrete ry, Post-Graduate Board, Royal
Victoria Hospital, 687 Pine Ave. West, Montreal 112,
Que.

TENTH ANNUAL COURSE IN CLINICAL CARDIOLOGY:
Royal Victoria Hospital, Montreal, February 8-12.
$175. The Secretary, Post-Graduate Board, Royal
Victoria Hospital, 687 Pine Ave. West, Montreal 112,
Que.

MAN AND EXERCISE: St. Paul's Hospital, Saska-
toon, Sask., February 15-19 (mornings only); spon-
sored by the Medical Staff St. Paul's Hospital (Grey
Nuns') Dr 0 E. Laxdal, birector, Continuing Medi-
cal Education, Room 125, Ellis Hall, University of
Saskatchewan, Saskatoon.

CONTINUING EDUCATION COURSE IN PUBLIC
HEALTH: The Cavalier, Saskatoon, Sask., February
22-24. Dr. 0. E. Laxdal, Director, Continuing Medi-
cal Education, Room 125, Ellis Hall, University of
Saskatchewan, Saskatoon.
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Moderate to severe pain often calls for the
® decisive relief provided by 292 Tablets.

.2 Each peach-coloured tablet contains:

Acetylsalicylic acid.375 mg. (6 gr.)Caffeine citrate.30mg. ('A gr.)

Codeine phosphate.30mg. ('A gr.)Dosage: One or two tablets two or three timesdaily as required.
TABLETS Contraindications: Salicylate sensitivity, peptic

ulcer.
Side effects: Skin rash, gastrointestinal bleed-
ing, headache, nausea, vomiting, vertigo, ringing
in the ears, mental confusion, drowsiness,
sweating and thirst may occur with average or
large doses.
Full information on request.

*new colour *Narcotic; telephone . ,'.,,.,,,

new formula prescription permitted. . .
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