






Mr40 000 human colonic epithelial protein expression in colonic mucosa

Figure 3: Saguinus oedipus colonfrom an animal with acute colitis (immunoperoxidase, original magnifications x 10 in (A) and
x40 in (B)). Reduction of7E12HI2 immunoreactivity with 'patchy' pattern is evident when compared with Figure IA.

Figure 4: Saguinus oedipus colonfrom an animal with acute colitis (immunoperoxidase, original magnifications x 10 in (A) and
(C) and x40 in (B) and (D)). Immunoreactivity of7E12H12 against the colonic epithelium (A&B) is completely blocked by
preincubation ofthe serial sections ofthe same colon specimen (C&D) with serumfrom an S oedipus animal with acute colitis,
suggesting the presence ofcirculating antibody against the shared epitope reactive to 7E12H12.
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Results
All colonic specimens examined came from
animals with chronic or acute colitis except two
(one 5 week old S oedipus and one 9- 1 year old
S fuscicollis) which showed no findings of colitis.
All S fuscicollis and C jacchus animals had mild
chronic colitis. Thirteen of 24 S oedipus had
acute colitis (Table I).

IMMUNOPEROXIDASE EXPERIMENTS

The anti-Mr 40 000 monoclonal antibody
(7E12H12) reacted with each of the 36 colonic
specimens from S oedipus (Table I and Fig lA).
The only S oedipus colon specimen without
colitis showed moderately strong reactivity (2+)
with 7E12H12 in the colonic epithelial cells,
similar to what was observed in S oedipus with
chronic colitis. However, none of the 10 small
bowel specimens from the animals reacted with
7E12H12 (Fig iB). Neither small bowel nor
colonic specimens reacted with the unrelated
IgM monoclonal antibody used as negative
control. In S oedipus the reactivity was localised
exclusively to colonic epithelial cells in the crypts
and along the lumen (Fig IA). No appreciable
difference in the pattern and intensity of staining
was seen between right and left colonic speci-
mens except in a few animals. After treatment
with neuraminidase and periodate, the immuno-
reactivity of 7EI2H12 did not change and
increased somewhat in several colon tissues,
suggesting a better access to the peptide-epitope
by the antibody.

In contrast to S oedipus colon none of the 10
colonic specimens from S fuscicollis reacted with
7E12H12 (Table I, Fig 2). Eight of the 10 colonic
mucosal specimens from C jacchus did not react
with 7E12H12 (Table I). In the remaining two the
colonic mucosal epithelium lining the lumen and
the glands close to the lumen were totally
negative. However, several glands at the deeper
level close to the muscularis mucosa were

positive (data not shown).
Reduction in the staining intensity with

7E12H12 was observed in colonic specimens from
S oedipus animals with acute colitis compared
with specimens from animals with chronic colitis
(p<005) (Table I). Age and sex distribution did
not significantly differ in the two groups of
animals (Table I). The staining pattern in acute
colitis specimens seemed to be 'patchy,' since
some areas showed a pronounced reduction of
reactivity with the monoclonal antibody (Fig 3).

PRESENCE OF ANTIBODIES IN S oedipus SERA
AGAINST Mr 40 000 PROTEIN-EPITOPE(S)
(INHIBITION IMMUNOPEROXIDASE ASSAYS)
Five of six sera from S oedipus with acute colitis
(Fig 4) and three of four with chronic colitis
almost completely inhibited the binding of
7E12H12 to all the seven S oedipus colon tissue
(Table II). However, none of the four sera from
S oedipus without colitis changed the immuno-
reactivity of 7E12H12 against colon tissue. Four
of the 10 sera from S oedipus with colitis came
from the same four animals whose colon tissues
were among the seven used for the inhibition
immunoperoxidase assay. These four sera also

almost completely inhibited the binding of
7E12H12 to the autologous colonic epithelium
(Table II).

IMMUNOTRANSBLOT EXPERIMENTS
The autoradiograph from the transblot experi-
ment performed with extracts from tamarin large
and small intestine is shown in Fig 5. When
tamarin large intestinal extracts were probed
with CCA-IgG the immunoreactivity was
observed at Mr 40 000 (lane A2). Tamarin small
intestinal extracts did not react with the CCA-
IgG (lane Al). Lane A3 shows reactivity ofCCA-
IgG with a human colon extract.
No reactivity was observed when tamarin

small and large intestinal extracts (B1 and B2
respectively) and human colon extract (B3) were
probed with IgG extracted from the colon of a
patient with Crohn's disease of the colon.

Discussion
The colitis which spontaneously develops in
cotton top tamarins shares several features with
human ulcerative colitis. The clinical course, the
histological findings, the reduction in specific
glycoprotein classes, and the pattern of lectin
histochemistry reported in tamarin colitis are
strikingly similar to those observed in human
colitis.24 69
The results of the present study indicate an

additional structural similarity between the
colonic mucosa of cotton top tamarins, a model
of chronic colitis, and human ulcerative colitis.
Furthermore, this study shows that sera from
tamarins with colitis contain autoantibodies
reactive to the Mr 40 000 protein-epitope as also
observed in human ulcerative colitis. 13 14 The Mr
40 000 colonic protein or cross reactive epitope(s)
related to this protein, which are recognised by
anti-Mr 40000 monoclonal antibody as well as
ulcerative colitis colon eluted antibody (CCA-
IgG), are present in the colonic tissue from
tamarins. This is shown both by an immuno-
peroxidase assay, using 7E12H12 monoclonal
antibody and by the immunotransblot study
using CCA-IgG. In the immunotransblot experi-
ments the CCA-IgG reacted with an Mr 40 000
protein present in tamarin colon as well as
human colon. As in humans, the protein seems
to be uniquely associated with colonic tissue,
since tamarin small bowel specimens did not
react with either the anti-Mr 40 000 monoclonal
antibody by immunoperoxidase assay or the
CCA-IgG by immunotransblot analysis. The
expression of the Mr 40 000 protein in the

TABLE II S oedipus with colitis have serum antibodies that
bind with S oedipus colon blocking the immunoreactivity of
7E12H12

No ofsera that blocked the
Serafrom No of binding of7E 12H12 to
S oedipus with: animals S oedipus colon tissue

Acute colitis 6 5*180%
Chronic colitis 4 3*f
Normal 4 0

*Two sera in each group inhibited the binding of 7E12H12 to
autologous colon tissue.

52

 on O
ctober 6, 2022 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.33.1.48 on 1 January 1992. D

ow
nloaded from

 

http://gut.bmj.com/


Mr40 000 human colonic epithelial protein expression in colonic mucosa

Figure 5: An autoradiograph from transblot experiments after exposurefor 24 hours: phosphate buffered saline extracted proteins
from tamarin small intestine (lanes A ,B,), large intestine (lanes A2B2), and human colon (lanes A3B3) were probed with IgG
elutedfrom the colon ofa patient with ulcerative colitis (CCA-IgG) (panel A) and colon eluted IgGfrom a patient with Crohn's
disease involving the colon (panel B). Immunoreactivity is observed atMr 40000 areas in lanes 2 and 3 containing colon extracts
from tamarin and human respectively. Tamarin small intestinal extract did not react. Eluted IgGfrom the colon specimen with
Crohn's colitis also showed no reactivity.

experimental animals such as mice and rats was
also observed only in colonic epithelium and not
in the small intestinal mucosa.'9 The immuno-
reactivity, as detected by the immunoperoxidase
method, is localised to colonic epithelial cells,
both in the crypts and along the luminal surface.
This pattern of localisation of the protein in
tamarin colon is similar to what is observed in
humans. 16 The localisation and the expression of
the Mr 40000 cross reactive epitope(s) were
similar in normal colon specimens and in chronic
colitis specimens from S oedipus. The expression
of the Mr 40000 protein was also similar in
specimens obtained from the right and left colon.
This differs from what is observed in humans,
where an increase of the immunoreactivity in the
distal colon and rectum is seen.20
An important difference in the expression of

Mr 40 000 cross reactive epitopes was observed
between S oedipus versus S fuscicollis and
C jacchus, the two species which do not develop
colon cancer but may develop colitis.
The nature and similarity of the colitis in these

two species compared with S oedipus have been
debated.59 It is intriguing that while each of the
36 colon specimens from all S oedipus animals
were reactive to 7E12H12, none of the 10 speci-

mens from S fuscicollis and eight of the 10
C jacchus colon specimens did not react with
7E12H12. This finding shows a major difference
in colonic mucosa among these species. Differ-
ences among the three species have also been
observed by lectin histochemistry of colonic
mucosa."°

Specimens from S oedipus animals with acute
colitis showed an appreciable reduction of
immunoreactivity compared with specimens
from normal colon or chronic colitis. This find-
ing could be due to desctruction of the normal
glandular epithelium associated with acute
colitis. In addition, the cross reactive epitopes
may also be blocked by the anti-Mr 40000
autoantibodies.

Eight of 10 (80%) sera from cotton top
tamarins with colitis (both acute and chronic)
contained circulating antibody against the
shared epitope on Mr 40000 colonic epithelial
protein reactive to 7E12H12 monoclonal anti-
body. These included four sera from autologous
animals whose colon tissue was examined with
their own sera. None of the sera from normal
animals showed such immunoreactivity against
tamarin colon tissue.

Future studies are needed to clarify the role of
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this epithelial autoantigen, the Mr 40000 cross
reactive protein(s) in the pathogenesis of colitis
in tamarins. A better understanding of the
pathogenetic mechanism involved in tamarin
colitis may provide relevant clues for the study of
human ulcerative colitis.
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