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Cutaneous abacterial inflammatory reaction in
patients with ulcerative colitis
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EDITORIAL SYNOPSIS It has been previously suggested that patients with ulcerative colitis might
have an atypical inflammatory response, indicating a new type of hyposensitivity. This hypothesis
has not been confirmed in this study.

Using their 'skin window' technique Priest, Rebuck,
and Havey (1960), Rebuck, Petz, Riddle, Priest, and
LoGrippo (1961), and Rebuck, Hodson, Priest, and
Barth (1963) found that the cutaneous abacterial
inflammation in patients with ulcerative colitis
showed an atypical pattern of leucocyte response
which, in 26 of the 41 patients studied, included the
migration of relatively large numbers of basophilic
granulocytes. Rebuck and his colleagues construed
this inflammatory reaction as an indication of a
qualitative defect of leucocyte function in patients
with ulcerative colitis, and suggested that the
response represented a new type of hypersensitivity
reaction. The present study was undertaken to test
their conclusions.

PRESENT INVESTIGATION

METHODS The technique employed was on all essential
points similar to that of Rebuck et al. (1961): after
excoriation of a suitable area of the skin on the vo'lar
side of the forearm 0-1 ml. of diphtheria toxoid was
injected into the dermis directly under the lesion.

This technique has proved capable of producing
classical delayed hypersensitivity reactions (Wolf-
Jurgensen, 1965); Rebuck et al. (1961) applied diphtheria
toxoid to the surface of the lesion.
The first 'skin window' was put in place immediately

hereafter and the inflammation was followed for 48 hours,
the 'windows' being changed at approximately three-
hour intervals. An inflammation on the patient's other
forearm produced in a similar manner, but with the use
of inactivated diphtheria toxoid, served as control.
In four of the patients with ulcerative colitis 0-1 ml. of
saline was employed in the control inflammation instead
of inactivated diphtheria toxoid. In all the experiments
sterile conditions were, of course, maintained.

In all the patients with ulcerative colitis a cytological
examination of the colonic mucosal secretions was carried

out using the replica method described in a previous
communication (Anthonisen and Riis, 1961).

MATERIAL The ulcerative colitis material comprised four
women aged 18 to 52 years (average 34'5 years) and seven
men aged 18 to 70 years (average 34 0 years). One patient
was examined in the post-operative period after acute
colectomy (the replica method being employed on the
rectal stump); the rest of the patients were all in an active
phase of the disease. In three patients the mucosal
inflammation had a chiefly distal localization ('haemor-
rhagic proctitis'); in the remaining cases, including the
patient on whom colectomy had been performed, the
inflammatory process involved the whole or greater part
of the colon. Nine of the patients were not given corti-
costeroid treatment at the time of this investigation;
one was treated with cortisol enemas, and one received
cortisol enemas as well as general therapy with prednisone
and corticotrophin.
The control material consisted of 13 patients with

diseases of no relevance in this connexion, mainly of a
surgical nature. Five were women aged 16 to 40 years
(average 24-4 years) and eight were men aged 18 to 55
years (average 311 years).
None of the patients in the present study had inter-

stitial cystitis (Hunner's ulcer) or regional enteritis, in
which conditions Rebuck et al. (1963) have also found
cutaneous inflammatory basophilia.
The Schick test was carried out on all the patients

before or simultaneously with the start of the 'skin
window' experiments. Seven patients with ulcerative
colitis and eight control patients were Schick-negative;
the remaining patients were Schick-positive.

RESULTS

From Table I it appears that the cutaneous inflam-
matory reaction to a mechanical stimulus plus
diphtheria toxoid was characterized by basophilia
in four patients with ulcerative colitis and in eight
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TABLE I
PRESENCE OF BASOPHILS IN 'SKIN-WINDOV

WITH ULCERATIVE COLITIS AND

Group A
I'

T

Ulcerative colitis (11)

Control patients (13)

Schick-positive
(4)

Schick-negative
(7)

Schick-positive
(5)

Schick-negative
(8)

control patients. (Basophilia was
basophil count in the 'skin window
more during the experiment.) Typi
shown in Figure 1.
Of the seven Schick-negative x

patients four showed cutaneous ba
these was on intensive corticostero

the eight Schick-negative control patients all had
AVS' FROM PATIENTS cutaneous basophilia. That none of the Schick-
CONTROLS positive patients, neither in the ulcerative colitis
{umber ofPatients material nor in the control group, showed cutaneous
vith Local Basophilia basophilia is probably quite fortuitous.
'oxoid Saline or In two control patients the basophil counts rose

Control to 2 and 2-5 % respectively in 'skin windows' from
Solution the control inflammations, where inactivated diph-

o o theria toxoid was employed, so that slight basophilia
4 0

was registered. Both these patients were Schick-
negative. In none of the remaining control patients

o 0 or patients with ulcerative colitis, including the four
8 2 to whom saline was applied, was basophilia encoun-

tered in the control inflammations.
Figure 2 shows a typical example of the develop-

registered if the ment of cutaneous basophilia in a patient with
v' rose to 2% or ulcerative colitis and in a control patient.
cal basophilia is Using the replica method mentioned above it

has been shown (Riis and Anthonisen, 1964) that
alcerative colitis the inflammatory exudate from the colonic mucosa of
sophilia; one of patients with ulcerative colitis as a rule is character-
id treatment. Of ized by distinct eosinophilia. In very few cases
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FIG. 1. Example of inflammatory basophilia in a 'skin
window'. May-Grunwald-Giemsa. (Approx. x 1,000).
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FIG. 2. Typical development of 'skin window' basophilia
in a patient with ulcerative colitis and in a control patient.

basophilic granulocytes have been observed. Cyto-
logical examination of the colonic mucosal secretions
did not disclose basophilia in any of the ulcerative
colitis patients included in the present study.

DISCUSSION

Rebuck et al. (1963) in their series of patients with
ulcerative colitis found an atypical cutaneous
inflammatory response which in more than half the
patients included excessive migration of basophilic
granulocytes. A similar atypical response was
observed in patients with regional enteritis and with
interstitialcystitis (Hunner's ulcer). Cutaneous inflam-
matory basophilia was found in Schick-positive as
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well as in Schick-negative patients. In contrast, the
cutaneous inflammations in control subjects showed
only a few occasional basophils. Rebuck et al. (1963)
concluded that the atypical inflammatory response

observed reflected a new type of hypersensitivity
reaction characteristic of the diseases ulcerative
colitis, regional enteritis, and interstitial cystitis.
The 'skin window' technique employed by Rebuck

et al. (1961) included the application of diphtheria
toxoid to the skin lesions of all the patients with
ulcerative colitis, regional enteritis, and interstitial
cystitis. In the control series, however, one of several
antigens (egg white, diphtheria toxoid, triple
typhoid vaccine, old tuberculin, and a non-viable
Escherichia coli antigen) was applied to the lesions
in individuals who were 'known to be not systemic-
ally immunized by the respective antigens' (Rebuck
et al., 1961).

In the present study cutaneous inflammatory
basophilia was observed both in patients with
ulcerative colitis and in control patients. The
common feature in all the patients who showed this
response was that they were Schick-negative. The
'skin window' technique used by us included the
application of diphtheria toxoid to the lesions of the
patients with ulcerative colitis as well of to those of
the control patients.
Hu, Fosnaugh, and Livingood (1963), in their

paper on the cutaneous inflammatory response to
staphylococcus in patients with cutaneous bacterial
infections, stated as their experience that with
diphtheria toxoid in 'skin windows' an increase of
basophils and/or eosinophils occurred in a much
higher percentage of individuals with a positive
Moloney skin test, which indicates the presence of
hypersensitivity to diphtheria toxoid. No absolute
correlation with the Schick test was observed.
Pappenheimer and Lawrence (1948) found that

both highly purified diphtheria toxoid and a mixture
of atoxic diphtherial proteins could give rise to
delayed reactions of the tuberculin type ('delayed
hypersensitivity', independent of circulating anti-
bodies) when injected subcutaneously in a series of
normal subjects most of whom had probably been
vaccinated against diphtheria. Delayed reactions
were seen in Schick-positive as well as in Schick-
negative subjects. (The Schick test is a measure only
of the level of circulating diphtheria antitoxin, so
that a positive result does not exclude the presence
of delayed hypersensitivity to diphtheria toxoid or to
atoxic diphtherial proteins.) The same authors
(Lawrence and Pappenheimer, 1956) later showed
that delayed hypersensitivity to diphtheria toxoid
can be transferred by leucocyte extracts to non-

sensitized subjects.
It has been shown (Wolf-Jurgensen, 1962) that

inflammatory basophilia is characteristic of delayed
hypersensitivity as seen in experimental skin contact
allergy.
A reasonable conclusion to the facts listed above

seems to be that the cutaneous inflammatory baso-
philia found by Rebuck et al. (1963) in patients with
ulcerative colitis, regional enteritis, and interstitial
cystitis, and by us in patients with ulcerative colitis
as well as in control patients is not an expression of
a new type of hypersensitivity but simply represents
a hypersensitivity reaction of the delayed type to
diphtheria toxoid or to non-toxic diphtherial
proteins. The conclusion is favoured by Juhlin's
(1963) finding that cantharidin-produced skin
blisters in patients with ulcerative colitis did not
contain abnormally great numbers of basophilic
granulocytes.
The above conclusion does not, of course, affect

the proposal of Rebuck et al. (1963) that tissue mast
cells play an important pathogenic part in the local
inflammatory process of ulcerative colitis. This
conception is supported by the fact that proportion-
ately large numbers of mast cells have been found in
the walls of the colon of patients with the disease
(McGovern and Archer, 1957; McAuley and
Sommers, 1961).

SUMMARY

Rebuck et al. (1963) found numerous basophilic
granulocytes in 'skin windows' from 26 out of 41
patients with ulcerative colitis, Schick-positive as
well as Schick-negative, and construed this atypical
inflammatory response as an indication of a new
type of hypersensitivity reaction characteristic of
this disease. The technique of these authors included
the application of diphtheria toxoid to the skin
lesions of all patients with ulcerative colitis, whereas
in the control series diphtheria toxoid was only
applied to the skin wounds of individuals known to
be not sensitized to this antigen.

In the present study a similar 'skin window'
technique was employed, including the application
of diphtheria toxoid, in 11 patients with ulcerative
colitis and in 13 patients with other diseases.
Cutaneous inflammatory basophilia was observed
in 12 Schick-negative patients, four with ulcerative
colitis and eight from the control group. No Schick-
positive patient in either group showed this atypical
inflammatory response.
Pappenheimer and Lawrence (1948) observed

many delayed reactions of the tuberculin type to
both purified diphtheria toxoid and atoxic diph-
therial proteins injected intracutaneously in a series
of normal subjects most of whom had probably
been vaccinated against diphtheria. Delayed hyper-
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sensitivity was seen in Schick-positive as well as in
Schick-negative subjects.

Wolf-Juirgensen (1962) found inflammatory baso-
philia to be characteristic of delayed hypersensitivity
as seen in experimental skin contact allergy.

It seems reasonable to conclude that the cutaneous
inflammatory basophiliafound by Rebuck et al. (1963)
in patients with ulcerative colitis, and in the present
study in patients with other diseases as well, does not
represent a new type of hypersensitivity but reflects
a delayed hypersensitivity to diphtheria toxoid or
atoxic diphtherial proteins.

This work was assisted by grants from Statens almindelige
videnskabsfond, P. Carl Petersen's Fond, and Kong
Christian den Tiendes Fond.
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