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ABERRANT CRYPT FOCI (ACF) IN DMH REACTIVATED RAT MODEL OF COLITIS

Inflammatory bowel disease (IBD), in its
most common form of Crohn’s disease and ul-
cerative colitis (UC), is characterized by pre-
senting alternative phases of activity and qui-
escence that causes the intestine to become
inflamed and bleed. Patients with IBD can de-
velop dysplasia and colorectal cancer after
many years.

Purpose: To create an IBD-cancer rat model
to investigate histological association with the
disease; and to look for the early signs of can-
cer during the transition from inflammation to
dysplasia, such as aberrant crypt foci (ACF).

Methods: Four groups of Sprague-Dawley rats
were used. Group 1 received prolonged re-
activated colitis (a single intracolonic dose of
trinitrobenzene sulfonic acid [TNBS] was fol-
lowed six weeks later by ‘‘reactivation’’ with
intravenous TNBS via a tail vein for three days).
TNBS was administered twice a week after-
wards. Group 2 received reactivated-DMH:
For induction of cancer, the rats received a
subcutaneous injection of 1,2-dimethylhydra-
zine (DMH) once a week following the reac-
tivation. Group 3 rats received Control-DMH:
Control rats were induced then reactivated us-
ing sterile saline, and received DMH; Group
4—Normal: normal controls received no treat-
ment. Rats from each group were sacrificed at
5, 10 and 15 weeks after the first reactivation
or injection of DMH. Segments of colon were
analyzed by macroscopic analysis, and histo-
logical procedures.

Results: We expected to find increased num-
bers of ACF and damage in the DMH and
TNBS animals compared to controls. It is pos-
sible that such markers could be used to pre-
dict the transition from inflammation to the
early stages of cancer. These parameters can
be related with genetic changes in future stud-
ies.
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Fig 1. Steps taken with each of the four study groups

INTRODUCTION

Colorectal cancer (CRC) is the sec-
ond leading cause of cancer-related
deaths in the United States. Inflamma-
tory bowel disease (IBD), in the forms
of ulcerative colitis and Crohn’s disease,
is a condition that can cause the intes-
tine to become inflamed and to bleed.
The cause of the disease is still un-
known. Research has shown that pa-
tients with IBD, especially ulcerative co-
litis, have an increased risk for dysplasia
and progression to CRC after several
years. The aims of this study were: (1)
to create an IBD-cancer rat model to
investigate histological association with
the disease; (2) to look for the early
signs of cancer during the transition
from inflammation to dysplasia, such as
aberrant crypt foci (ACF). By producing
an animal model of colitis-associated
CRC, we expected to see an increase in
the ACF in the tissues of the experi-
mental rat models. Furthermore, we

wanted to find better markers that will
allow us to diagnose the disease more
precisely and earlier.

METHODS

Male Sprague Dawley rats (;200g)
were divided into 4 groups as described
below (N54) and in Figure 1.

Normal. Normal control rats re-
ceived no treatment.

Control-DMH. These rats received
0.5ml of sterile saline intracolonically,
then 6 weeks later were ‘reactivated’ by
administering intravenously via a tail
vein 0.1ml/kg of sterile saline for three
days. One week later the animals re-
ceived dimethylhydrazine (DMH;
20mg/kg) subcutaneously once a week.

Prolonged Reactivated Colitis. A sin-
gle intracolonic dose of trinitrobenzene
sulfonic acid (TNBS; 30mg in 0.5ml of
50% ethanol) was followed six weeks
later with intravenous injections of
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Fig 2. Effect of reactivation and carcinogen treatment on weight. The weight of the
Prolonged Reactivation group decreased in comparison to the other groups. In the
Reactivated-DMH group a slight increase in weight loss was also observed in com-
parison to the Normal and Control-DMH groups; the latter groups gained weight
normally

Fig 3. Effect of reactivation and carcinogen treatment on macroscopic damage. The
average macroscopic scores in Normal and Control-DMH groups were very similar.
A higher macroscopic score was observed in the Prolonged Reactivation group,
which was highest in the Reactivated-DMH group

TNBS (5mg/kg) for three days to pro-
duce a ‘‘reactivation’’ of the inflamma-
tion. One week later, TNBS (5mg/kg)
was administered twice a week to mimic
chronic colitis.

Reactivated-DMH. The animals re-
ceived the same treatment of induction

and reactivation with TNBS as outlined
for the Prolonged Reactivated Group,
then one week later a subcutaneous in-
jection of DMH (20mg/kg) was admin-
istered once a week for induction of
cancer.

Rats from each group were sacrificed

at 5, 10 and 15 weeks after the first re-
activation, or injection of DMH. An
abdominal incision was performed; the
colon was removed, opened longitudi-
nally and scored for macroscopic dam-
age using a previously published scoring
system. The colon was divided into
three equal parts: proximal, mid and
distal. It was prepared for histology us-
ing the Swiss role technique. The tissues
were processed for histological analysis
using standard techniques. Sections
were cut at 4mM and stained with He-
matoxylin and Eosin for quantification
of microscopic damage, or 0.2% Meth-
ylene Blue to look for ACF and pres-
ence of dysplasia.

RESULTS

A decrease in weight, and an in-
crease in total macroscopic damage
score were observed in the experimental
groups compared to controls (Figures 2
and 3).

When the tissue sections were ex-
amined microscopically, inflammatory
signs were present in all the groups,
with a higher degree of inflammation in
the distal colon. ACF were found in the
experimental groups after 15 weeks of
treatment. Dysplasia was found in Pro-
longed Reactivated and Reactivated-
DMH groups after 5 and 15 weeks of
treatment.

CONCLUSION

In conclusion, this new model of co-
litis-associated CRC may offer the po-
tential to study the transition from in-
flammation to dysplasia to cancer, and
could be used to identify new molecular
markers in the future.
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