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Abstract
Serum samples from 26 monozygotic twin
pairs concordant or discordant with regard to
inflammatory bowel disease, and rectal biop-
sies from 42 twins of the same subject group,
were examined for IgG subclasses. They were
all compared with normal controls. Almost all
affected twins were in clinical remission.
Paired immunofluorescence staining of the
rectal mucosa showed that those with ulcera-
tive colitis had a significantly higher (p<0.01)
proportion of IgGI producing mucosal
immunocytes than normal controls (78.1% v
55.9%). Conversely, the IgG2 cell fraction was
significantly reduced (15.9% v 34.6%). Healthy
twins from ulcerative colitis pairs tended to
show a raised proportion of IgGl cells and the
IgG2 cell fraction was significantly reduced
(p<005). In discordant ulcerative colitis twin
pairs, no difference appeared in the cellular
IgG subclass pattern between healthy and
affected twins. Furthermore, the proportion of
IgGl in these healthy and diseased twins
showed good correlation (T=0.867). The
results in rectal mucosa of twins with Crohn's
disease were widely scattered and affected
twins did not differ significantly from normal
controls. Healthy twins, however, showed a
marginally raised IgGI cell proportion, but no
correlation was seen between the IgG subclass
fractions in discordant Crohn's disease twin
pairs. The serum concentrations of IgGl
and IgG2 did not differ from normal controls
in twins of either category. These results
suggested that in ulcerative colitis, the
aberrant mucosal production ofIgGI and IgG2
does not depend on active disease, but is
apparently at least partially explained by a
genetic impact. Conversely, the mucosal IgG
subclass pattern in Crohn's disease appears
to be determined mainly by exogeneous
variables.
(Gut 1992; 33: 1358-1364)

Ulcerative colitis and Crohn's disease are
chronic, remitting and relapsing mucosal dis-
orders, collectively known as inflammatory
bowel disease. The aetiology remains unknown,
but much circumstantial evidence suggests that
immunological mechanisms are involved in the
pathogenesis. The established mucosal lesion
in ulcerative colitis and Crohn's disease is
dominated by terminally differentiated B cells
appearing as plasma cells and blasts. In this
immunocyte population there is a dispropor-
tionate expansion of the number of immuno-

globulin G (IgG) producing immunocytes in
affected areas. Immunohistochemical studies
have shown that the IgG cell fraction is increased
up to 30 times, depending on the severity of the
lesion. ' Furthermore, cultured mononuclear
cells isolated from inflammatory bowel disease
mucosa spontaneously secrete large amounts of
IgG.2 These findings have led to the notion that
IgG mediated immunopathological processes are
of importance.3
The subclass composition of an IgG response

is of biological significance because of the
striking isotype related differences with regard
to binding and activation of complement, pro-
motion of phagocytosis, and mediation of anti-
body dependent cellular cytotoxicity.45 Our
laboratory has recently shown significant dis-
parity between ulcerative colitis and Crohn's
disease in terms of IgG subclass production in
the mucosal lesion; the proportion of IgGI
immunocytes was found to be higher in ulcera-
tive colitis than in Crohn's colitis, while the
reverse was true for the IgG2 cell fraction.6 These
immunohistochemical observations were in good
agreement with results obtained for IgG subclass
synthesis revealed by spontaneous release from
dispersed intestinal mononuclear cells.2 Similar
disparity between the two disorders has also been
reported for serum IgG subclass concentrations.7
The dissimilar IgG subclass distribution

in ulcerative colitis and Crohn's disease might
reflect different antigenic or mitogenic exposures
in the gut. Another possibility is that the
genetic regulation of the isotype response is
different in the two populations of inflammatory
bowel disease patients. Finally, it might be the
result of an interplay between genetic and
environmental factors. The influence of heredity
is best studied in genetically identical twins. We
have therefore examined the IgG subclass
pattern in rectal immunocytes and in serum of
monozygotic twins with or without inflamma-
tory bowel disease. The study included pairs of
twins both concordant and discordant with
regard to ulcerative colitis or Crohn's disease.
Furthermore, this material offered an oppor-
tunity to study the IgG subclass pattern in
inactive stages of inflammatory bowel disease
because the affected twins were in clinical remis-
sion. A histological normal control material was
included for comparison.

Methods

TWINS
The study was approved by the Ethical Commit-
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tee, Orebro Medical Center Hospital, Orebro.
By matching the Swedish twin registry at the
Department of Environmental Hygiene,
Karolinska Institute, Stockholm, with the
central diagnosis register of hospital inpatients at
the National Board of Health and Welfare, a
population of monozygotic or dizygotic twins of
the same sex has been identified. In our previous
study, 34 monozygotic pairs with inflammatory
bowel disease were found.8 Those who were
younger than 75 years with both twins in each pair
still alive were invited to participate in a clinical
investigation. Two more recently diagnosed
monozygotic pairs with inflammatory bowel
disease were also invited. Fifty three of 66 total
individuals agreed to participate. They consti-
tuted 14 pairs with Crohn's disease and 12 pairs
with ulcerative colitis. The zygosity classification
of the Swedish Twin Registry was used, which
relies on questions on childhood resemblance.
It has proved very accurate; in monozygotic
twins a correct classification is obtained in 99% as
verified by serological methods.9
The distribution of twins in concordant and

discordant twin pairs, and the number of twins
with an ileostomy, are shown in Table I. Among
the 14 twins with ulcerative colitis, the mean age
at diagnosis was 28-6 years (range 17-45); the
actual study age was 49.8 years (range 24-74). In
the 19 twins with Crohn's disease, the mean age
at diagnosis was 28.5 years (range 20-45) and the
actual study age 42.9 years (range 34-63). All
patients with ulcerative colitis were in clinical
remission and had normal levels ofhaemoglobin,
C-reactive protein, and serum orosomucoid. Six
patients were treated with sulphasalazine and
one healthy twin with prednisolone for chronic
hepatitis, 5 mg every second day. Two patients
with Crohn's disease had mild diarrhoea and
slightly increased C-reactive protein and oroso-
mucoid concentrations. They were treated with
sulphasalazine. Two patients had severe perianal
disease preventing sigmoidoscopy. The others
were inactive and no other therapy was given
except vitamins or loperamide.
A thorough interview revealed no symptoms

suggestive of inflammatory bowel disease in the
healthy twins. The healthy twins have remained
healthy for 21-4 years (range 8-40) after the

TABLE I Numberical distribution oftwins with ulcerative
colitis and Crohn's disease in healthy and diseased twins. In
concordant pairs, both individuals are categorised as
'diseased'; in discordant pairs, one is grouped under 'diseased'
and the other under 'healthy'

Ulcerative colitis Crohn's disease

Diseased Healthy Diseased Healthy

1 1 14 14
2 2 15 15
3* 3 16* 16
4 4 17,17
5 5 18* 18
6,6 19* 19
7* 7 20 20
8 8 21,21
9,9 22 22
10* 10 23 23
11 11 24 24
12* 12 25,25

26t,26t
27,27

*Proctocolectomy; tPerianal Crohn's disease and no
sigmoidoscopy performed.

diagnosis of the matching twins who had ulcera-
tive colitis and for 14.9 years (range 7-31) in the
twins discordant with those who had Crohn's
disease.
Venous blood was obtained from all twins.

After centrifugation, aliquots of serum were
frozen at -70°C until analysis. Furthermore,
rectal biopsy specimens were obtained from each
twin in whom sigmoidoscopy could be carried
out. In the ulcerative colitis group, 10 of the 14
diseased twins had a rectum available for biopsy.
Rectal biopsy specimens were collected from all
10 healthy ulcerative colitis twins. In 14 of the 19
diseased Crohn's disease twins, sigmoidoscopy
could be performed. The biopsy from one of the
nine healthy Crohn's disease twins turned out to
be inadequate for immunohistochemical evalua-
tion. Because some twin pairs were concordant
with regard to inflammatory bowel disease, and
rectal biopsy specimens were not available in
some diseased twins, biopsy specimens from
six healthy twins were unpaired. They were,
however, included in the analysis because,
being monozygotic, these twins are genetically
identical with those who ultimately developed
inflammatory bowel disease.

NORMAL CONTROLS
Normal colonic mucosal specimens were
obtained from six men and four women with a
mean age of 58.2 years (range 44-70). This
material was collected from macroscopically
uninvolved areas of ascending or transverse
colon (five), or descending or sigmoid colon
(five); the specimens had been surgically
resected as a result of colonic carcinoma (eight),
polyposis (one), or diverticulitis (one). Histo-
logical evaluation showed no signs of inflamma-
tion or dysplasia.

In the study of serum immunoglobulins and
serum IgG subclasses, each twin pair had two
healthy controls matched for sex and age.

IMMUNOHISTOCHEMISTRY
Mucosal tissue specimens were extracted in cold
phosphate buffered isotonic saline (pH 7.4) for
48 hours before ethanol fixation and paraffin
embedding.'0 Serial sections were cut at 6 iim
from each tissue block. One section was stained
with haematoxylin and eosin for histological
evaluation.
At least four serial tissue sections, depending

on the density of IgG producing cells, were
subjected to paired immunofluorescence
staining for one of the four IgG subclasses and
for total IgG. Each dewaxed section was first
incubated with murine monoclonal antibody
(ascites 1:800) to either IgGI (HP 6070, clone
2C7), IgG2 (HP 6009, clone GOM2), IgG3 (HP
6048, clone CB1-AH7) or IgG4 (HP 6011, clone
RJ4) and subsequently with a mix of fluorescein
isothiocyanate labelled rabbit antimouse IgG and
rhodamine B sulphonyl chloride labelled anti-
human IgG. The sources of monoclonal anti-
bodies," the characteristics of the fluorochrome
conjugates,'2 and other details of this two colour
staining procedure6 have been reported pre-
viously.
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Figure 1: Scatter diagram ofIgG subclass proportions ofmucosal IgG producing cells in twin pairs with ulcerative colitis
and controls. Matched twins ofdiscordant pairs are connected by linesfor IgGI and IgG2. Columns indicate medians.

MICROSCOPY AND CELL COUNTING
The sections were evaluated in a Leitz Orthoplan
microscope equipped with a Ploem type vertical
illuminator with interference filters for selective
observation of fluorescein (green) or rhoda-
mine (red) emission. Immunocytes with
distinct cytoplasmic fluorescence were counted
using an x25 immersion objective and an x 10
ocular. The enumerations were performed by
the same investigator (LH) throughout the
study. The intraobserver and interobserver
reproducibility showed good correlation and no

systematic error was noted for this enumeration
method in previous studies.6 13

Although section area and orientation differed
among the tissue blocks, the epithelium and
lamina propria were easily identified. Up to five
sections were examined for each subclass
because of the scarcity of IgG-producing cells in
some specimens. The median number of 'red'
cells (total IgG population) evaluated for con-

comitant 'green' subclass staining per specimen
was 223 in controls (range 121-878), 1194 in the
ulcerative colitis group (range 246-1964), and
1188 in the Crohn's disease group (range 316-
1952). The proportion of each subclass was
calculated in relation to the total number of IgG
producing cells present in the evaluated area of
the same section. The sum of the four subclass
proportions in serial sections from each tissue
block was usually around 100% (range 94%-
112%). Variations could probably be ascribed
mainly to minor topographical differences in the
subclass distribution. The sum of the subclass
medians was for controls 99 7%; for the ulcera-
tive colitis group 101-1%; and for the Crohn's
disease group 96.4%. These figures attested
to the high reproducibility of this counting
method.

HISTOPATHOLOGICAL EVALUATION
Rectal tissue sections stained with haematoxylin
and eosin from all the monozygotic twins were

examined by an experienced pathologist with
regard to inflammatory changes. The following
variables were evaluated: crypt branching,
atrophy, thickening of the epithelial basement
membrane and muscularis mucosae, fibrosis and
density of inflammatory cell infiltrate.

DETERMINATION OF IMMUNOGLOBULIN
CONCENTRATIONS IN SERUM
Total serum IgG, IgA, and IgM were determined
by radial immunodiffusion according to Mancini
et al'4 Immunoplates with polyclonal antibodies
were purchased from Behringwerke A/S,
Germany, and the recommendations by the
manufacturer were followed. The determination
of IgG subclasses 1, 2, 3, and 4 were made by
radial immunodiffusion with the use of mono-
clonal antibodies purchased from Seward
Laboratories, UK. The manufacturer's recom-
mendations were followed. All determinations
were done twice with variations between the tests
of less than ± 10%.

STATISTICAL ANALYSES
The twins were divided into four test groups:
twins with ulcerative colitis, healthy twins from
discordant twin pairs of whom the affected ones
had ulcerative colitis, twins with Crohn's disease,
and healthy twins from discordant twin pairs of
whom the affected ones had Crohn's disease.

Differences in median cellular proportions of
the four IgG subclasses among these groups and
in relation to the controls were determined by
Wilcoxon's two tailed test for unpaired samples.

ontrols

Ilcerative colitis twins

hlcerative colitis twins

1360

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.33.10.1358 on 1 O

ctober 1992. D
ow

nloaded from
 

http://gut.bmj.com/


IgG subclass distribution in serum and rectal mucosa ofmonozygotic twins with or without inflammatory bowel disease

Figure 2: Scatter diagram of
IgG subclass proportions of
mucosal IgG producing cells
in twin pairs with Crohn's
disease and controls.
Matched twins ofdiscordant
pairs are connected by lines
for IgGI and IgG2.
Columns indicate medians.
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Similar comparisons were performed between
the inflammatory bowel disease material pre-
viously analysed by immunohistochemistry in
our laboratory6 and the present control material.
In six discordant twin pairs with ulcerative
colitis, and six discordant twin pairs with
Crohn's disease, Wilcoxon's two tailed test for
paired samples was used. Relations between
healthy and affected twins with regard to IgGI
and IgG2 cell proportions in these pairs were

estimated by the Kendall rank correlation test.
Serum concentrations of immunoglobulins

and IgG subclasses were presented as mean

(SD). Differences between means were tested
with Student's t test and p<005 was considered
statistically significant.

Results

SUBCLASS DISTRIBUTION OF IgG PRODUCING CELLS
IN INFLAMMATORY BOWEL DISEASE TWINS AND
NORMAL COLONIC MUCOSA
In general, there were large variations in cellular
subclass distribution among individuals, in the
inflammatory bowel disease twins and normal
controls. The results for ulcerative colitis twins
are compared with controls in Figure 1. The
median proportion of IgGl immunocytes in
twins with ulcerative colitis (78- 1%) was signific-
antly higher (p<001) than in controls (55.9%).
Conversely, the proportion of IgG2 cells was

lower (p<O0Ol) in twins with ulcerative colitis
(15.9%) than in controls (34 6%). In discordant
twin pairs of whom the diseased twin had
ulcerative colitis, the healthy ones tended to have
a raised proportion ofIgGi cells (64 6%), and the
IgG2 cell fraction was significantly (p=005)
reduced (19-1%) compared with controls. In
contrast, affected Crohn's disease twins showed
a wide scatter of results and did not differ

significantly from controls in IgGI and IgG2
proportions (Fig 2). Healthy twins from pairs
with Crohn's disease nevertheless showed a

marginally raised IgGI percentage (67.4%; p=

005). A trend towards reduced proportions of
IgG3 in affected ulcerative colitis twins, and
IgG4 in affected Crohn's disease twins was also
noted, but this was not statistically significant.
Median proportions ofIgGi and IgG2 cells did

not differ between healthy and diseased twins
with either ulcerative colitis or Crohn's disease.
The influence of the presence or absence of
disease, however, might have been masked by
the large individual variations in subclass
proportions. The monozygotic twin material
consisted of both concordant and discordant
twin pairs, and some unpaired healthy twins.
Discordant twin pairs with either ulcerative
colitis or Crohn's disease, in whom data were

available for both twins, were therefore analysed
further for both inflammatory bowel disease
categories; no significant differences in subclass
proportions appeared between healthy and
diseased twins (Tables II and III). Furthermore,
the proportions of IgGI cells in healthy and
diseased ulcerative colitis twins were well corre-

lated (Fig 3a). Conversely, no such correlation
was found in the discordant Crohn's disease twin
pairs (Fig 3b). The other IgG subclasses were not
correlated at the cellular level in either ulcerative
colitis or Crohn's disease twins.

TABLE II IgG subclass distribution (%) in rectal
immunocytes ofsix discordant ulcerative colitis twin pairs
(median and range)

Subclass Healthy UC twins Affected UC twins

IgGl 73 0 (47-8-84-1) 74-8 (644-83-3)
IgG2 15-7 (4-1-45-4) 16-8 (5-8-36-9)
IgG3 8-6 (1-3-13-1) 2-9 (2-7-13-3)
IgG4 6-1(2-9-12-8) 2-5 (15-7-6)

UC- ulcerative colitis.

L Neormatcontrols
Healthy Crohn's disease twins

. AffectscCr'ohn's disease twins
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TABLE III IgG subclass distribution (%) in rectal
immunocytes ofsix discordant Crohn's disease twin pairs
(median and range)

Subclass Healthy Crohn's Affected Crohn's
disease twins disease tzins

IgG1 694 (34.8-80.7) 752 (68-6-86-1)
IgG2 19-8(14-4-54-2) 9.7(5-5-19-6)
IgG3 6-3(1-6-8-7) 9.5(1-3-15-8)
IgG4 3.9 (0-7-15-4) 3-3 (2.7-7.3)

COMPARISON WITH CELLULAR IgG SUBCLASS
DISTRIBUTION IN PREVIOUS INFLAMMATORY
BOWEL DISEASE STUDY
In our previous immunohistochemical study,6
the mucosal IgG subclass proportions of 10
ulcerative colitis patients were compared with
those of eight Crohn's colitis patients, but no
normal counts were available for comparison at
that time. A statistical reevaluation was therefore
performed in relation to the present control
material. The proportion of IgGl cells was
significantly raised and that ofIgG2 cells reduced
(p<001) for the ulcerative colitis patients,
but no differences were found in this respect
between Crohn's disease colitis and controls.

HISTOPATHOLOGICAL EVALUATION
Microscopic examination in haematoxylin and
eosin stained sections revealed only minor altera-
tions except in one concordant and clinical
slightly affected Crohn's disease twin pair in
whom overt signs of inflammation were present
in both twins. Their mucosal IgG subclass
pattern, however, did not differ consistently
from the other Crohn's disease twins.

TABLE IV Serum concentrations (mean (SD)) ofIgG, IgA, IgM and the subclasses IgGI
through IgG4 in twins with ulcerative colitis (UC), their healthy twin siblings (H-UC), twins
with Crohn's disease (CD), their healthy twin siblings (H-CD) and healthy controls

UC H-UC CD H-CD Controls
(n=14) (n=1O) (n=19) (n=9) (n=54)

IgG 14-41 (236) 13-78 (2.43) 13-59 (2.42) 14-87(1-64) 14-26(3-31)
IgA 326(076) 3-11(1.11) 3-87(1-86) 284(067) 3-14(1-28)
IgM 2-04(1-25) 2-07(0-91) 1-96(1-11) 1-93(0-66) 2.07(0.99)
IgGI 6-61(1-89) 6-29 (2.02) 6.35 (1-75) 6-30(1-32) 6-37 (2 42)
IgG2 5-38(1-51) 5-46(1-01) 4-41(1-70) 5-08(1-11) 5-18(2-50)
IgG3 0.34 (0 30)* 0 45 (0.25) 0-72 (0.38) 0.73 (0.40) 0-62 (0.43)
IgG4 0-41(0.45) 0.44(0-41) 0.30 (0.24)* 0.39 (0.32) 0-48 (0.30)

*p<0.05 vs controls.

SERUM CONCENTRATIONS OF IMMUNOGLOBULINS
AND IgG SUBCLASSES
The serum concentrations of IgG3 in twins with
ulcerative colitis, and of IgG4 in twins with
Crohn's disease, were significantly lower than in
healthy controls (p=0 02). Furthermore, IgG3
in ulcerative colitis twins was significantly lower
than in diseased or healthy Crohn's disease
twins. There was a tendency towards lower
concentration of IgG3 in healthy ulcerative
colitis twins compared with both controls and
Crohn's disease or healthy Crohn's disease twins.
Other IgG subclasses did not differ from con-
trols, and the serum concentrations of IgG, IgA,
and IgM were similar in the four twin groups and
the controls (Table IV).

Discussion
The proportion of IgGl immunocytes in rectal
mucosa was raised, and that of IgG2 decreased,
in affected ulcerative colitis twins compared with
normal colonic specimens. This result agrees
with that previously obtained for ulcerative
colitis in our laboratory,6 and the median disease
related subclass ratios were in fact quite similar
in the two studies. These findings are further in
keeping with cultivation studies of mononuclear
cells from inflamed ulcerative colitis mucosa
which showed preferential spontaneous secre-
tion IgGl compared with control cells.2

Theoretically, the IgG subclass distribution
could be different in superficial as opposed to
basal lamina propria. Thus, the variable orienta-
tion and size of individual tissue samples might
have affected our results. A large number of cells
(mean > 1000 cells/specimen) was therefore
evaluated to obtain representative results from all
parts of mucosa, usually including five sections
for each IgG subclass. The fact that the subclass
distribution in the diseased twins was almost
identical to previous results in inflammatory
bowel disease patients,6 attests to the reliability
of our counting method.
The affected ulcerative colitis twins were in

clinical remission at the time of biopsy, and
histological evaluation showed no signs of
mucosal inflammation. The actual number of
IgG producing cells per mucosal length unit
could not be quantified because ofproblems with

Figure 3: Relation ofrectal
cellular percentages between
healthy and affected twins in
six discordant twin pairs
with (A) ulcerative colitis
(T=08667) and (B)
Crohn's disease.
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the sample orientation. By performing blind
semiquantitive IgG cell density scoring, how-
ever, we did not notice any difference between
affected and healthy twins (data not shown). In
the light of previous reports on an association
between the number of mucosal IgG producing
cells and inflammatory activity,"16 our study
suggests that the cellular IgG subclass distribu-
tion in ulcerative colitis does not depend on the
magnitude of the local IgG response. The raised
IgGI proportion appears to be disease specific
instead and not a reflection of unspecific inflam-
matory changes. The tendency of the healthy
ulcerative colitis twins to show a raised IgGI
proportion, along with a significantly reduced
IgG2 proportion, supports this notion.
The total IgG production in the mucosa was

probably not increased in the diseased or healthy
ulcerative colitis twins; this could explain the
fact that their serum concentrations of IgGl and
IgG2 did not differ from controls, which is in
contrast with previous observations in active
disease.7 There was a tendency towards a lower
proportion of IgG3 cells in ulcerative colitis
mucosa, along with a significantly decreased
serum concentration of IgG3 in ulcerative colitis
twins compared with controls. This has not been
found in previous studies. Further investigations
are needed to determine if also this aberration is
specific for ulcerative colitis.

It has been suggested that Crohn's disease
gives rise to a relatively enhanced production of
IgG2 compared with IgGl,'6' but this did not
hold true when we compared immunohisto-
chemical data from our present and previous6
study with controls. On the contrary, there was a
tendency towards a reduced proportion of IgG2
in healthy and affected Crohn's disease twins as
well as in the previously analysed Crohn's disease
colitis patients with moderate or severe mucosal
inflammation.6 It rather appeared to be a slight
but inconsistent preference for mucosal IgG I
production also in Crohn's disease.
There is no doubt that genetic factors are

involved in inflammatory bowel disease,
although the influence of heredity might be
different in the two diseases.817 The genetic
impact on the mucosal IgG subclass response
could also be different in the two diseases. In
ulcerative colitis, we found that the cellular
proportions of IgGI and IgG2 in healthy twins
were somewhere between controls and affected
twins; but when comparing healthy and affected
twins, no statistically significant differences
appeared. In view of the large individual varia-
tions, and also the fact that some twins included
were unpaired, the influence of disease might
have been more or less masked. We therefore
separately analysed six discordant twin pairs,
and found no significant differences between
healthy and affected twins. Therefore, the
factor(s) responsible for the enhanced IgGl
response in ulcerative colitis appeared to be
present also in healthy twins. This notion was
further supported by the strong correlation
revealed for cellular IgGl proportions in healthy
and affected ulcerative colitis twins.
A possible interpretation of these findings is

that genetic mechanisms are involved in the
regulation of the IgG subclass response. The

switch region associated with the CHyl gene
may be more efficient in the ulcerative colitis
population. Certain IgG heavy chain markers are
associated with the serum concentrations of IgG
subclasses. For example, individuals without the
G2 marker n have lower serum concentration of
IgG2 than carriers of the G2m(n).'8 Another
mechanism may be that certain VH genes,
directed against antigens which are important to
the IgG response in ulcerative colitis, preferenti-
ally associate with particular CH genes in the
ulcerative colitis population. Several studies
have disclosed relations between IgG markers
and IgG subclass serum concentrations against
particular antigens.'920 Interestingly, a recent
German study showed an association between
ulcerative colitis and Gm 1,-2,10.2' Similar
genetic mechanisms may be involved in auto-
immune diseases in general. Several studies have
disclosed increased serum levels of IgGI in a
number ofautoimmune diseases.7 22-24
The similarity in IgG subclass proportions

between healthy and affected ulcerative colitis
twins might also reflect stimulation by a particu-
lar antigen(s). Numerous studies have shown
IgG antibodies in serum of inflammatory bowel
disease patients directed towards cow's milk
proteins, bacteria, cytoskeleton and different
epithelial cell associated antigens.25-30 The latter
antibodies have also been detected in serum of
non-affected family members of inflammatory
bowel disease patients.3' A 40-kD colon specific
epithelial membrane glycoprotein bound to IgG
have been isolated from ulcerative colitis
lesions.32 Such tissue bound IgG might pre-
dominantly be IgGl because this subclass has
recently been shown together with terminal
complement complex on the luminal face of the
epithelium in ulcerative colitis.33

In one study in the United States, certain IgGl
and IgG3 heavy chain markers were found to be
associated with Crohn's disease.3' Others have
not been able to confirm this association.33 We
found no differences in the median cellular
proportions of IgG subclasses between healthy
and affected Crohn's disease twins and in the
separately analysed discordant twin pairs. Also
in contrast with the ulcerative colitis twins, there
was no IgGI cell correlation between healthy and
affected paired twins, and the range in IgG
subclass proportions was much larger. Even
concordant Crohn's disease twins affected by the
disease usually showed very dissimilar subclass
ratios. This suggested that the mucosal IgG
subclass response in Crohn's disease is mainly
determined by exogeneous variables. The data
might reflect that many different antigens affect
the mucosal immune response pattern in both
affected and non-affected Crohn's disease twins.
Conversely, our data strongly suggested a sub-
stantial genetic impact on the preferential local
IgGI response in ulcerative colitis.

1 Baklien K, Brandtzaeg P. Comparative mapping of the local
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