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Abstract

The association between inflammation and the risk of colorectal cancer (CRC) is well documented
in animal models and in humans, but the mechanistic role of inflammation in CRC is less well
understood. To address this question, the induction of colon tumors was evaluated in (i) wild type
(WT) and athymic BALB/c mice treated with the colon carcinogen azoxymethane (AOM) as a
single agent, and (ii) in an inflammation model of colon cancer employing AOM and dextran
sodium sulfate (DSS) in WT, athymic, TCR3™~, TCR8~/~ and TCRp~/"TCR8~/~ C57BI/6 mice.
The athymic BALB/c mice treated with only AOM developed 90% fewer tumors than the WT
mice. The difference in response was not due to metabolic activation of AOM or repair of DNA
adducts. In the inflammation model using a standard sequential exposure to AOM followed by
DSS treatment, the tumor incidence in WT mice was 58% with 7 adenomas and 6
adenocarcinomas. In contrast, the TCRp™~, TCR8 ™/~ and TCRp™/"TCR&/~ C57BI/6 mice showed
adenoma incidences of 10, 33 and 11%, respectively, and none of the immune compromised mice
developed adenocarcinomas. When the DSS exposure was increased and the AOM lowered, no
difference was observed between WT and TCRB™~ mice due to an increase in the incidence in the
TCR null mice without concomitant increase in the WT mice. No tumors were observed in mice
treated with AOM or DSS alone.
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Introduction

There exists a complex relationship between the immune system and the etiology of human
cancer,[l‘sl as different cells of the immune system can play diverse roles in the
development, progression and elimination of tumor cells. Moreover, inflammation is well
documented to be associated with increased cancer incidence, for example, inflammatory
bowel disease and colorectal cancer (CRC).[6‘8] Because it is reasonable to assume that mice
with defective immune systems would have a different response than wild type (WT) mice
to carcinogenesis protocols, including those involving an inflammation component, we
compared CRC incidence in BALB/c WT and immune compromised athymic mice treated
with azoxymethane (AOM) as a single agent. The BALB/c mice develop CRC after repeated
i.p. treatments with AOM as a single agent.[gvm] In addition, we have determined the
carcinogenic response of WT, and immune compromised athymic, TCRp~~, TCR&™~ and
TCRB"TCRS™~ C57BI/6 (B6) mice to sequential treatment with AOM followed by dextran
sulfate sodium (DSS).[M] WT B6 mice are relatively refractory to AOM as a single agent but
they do develop a high incidence of CRC after a single i.p. injection of AOM followed by
exposure to DSS in drinking water.[*213] The combined AOM+DSS treatment results in
colonic adenomas and adenocarcinomas in less than 12 weeks. Also, B6 mice do not
develop colon tumors after a single 7-day exposure to DSS. The BALBI/c strain is also
sensitive to AOM+DSS induced CRC with 100% tumor incidence after a single 10 mg/kg
injection of AOM followed by 4 days with 1% DSS.[14] Note the high tumor incidence using
a single injection with AOM when combined with DSS.

AOM is metabolized into a DNA methylating agent[™ that generates promutagenic O-
methylguanine lesions and stem cell mutations in the colon.[%-11 DSS, which does not
produce stem cell mutations in the colon,[lg] causes inflammation in the colon characterized
by loss of crypt architecture and disruption of cellular junctions, muscosal ulcerations,
hemorrhage and edema resulting from increased serous fluid swelling.[20'21] The colonic
epithelial damage causes a substantial influx of immune cell populations, that includes
neutrophils, macrophages, and lymphocytes, to mediate both anti-pathogenic and anti-
inflammatory functions aiding tissue repair and cell survival.[?2.231 The benefit of utilizing
the combined AOM+DSS treatment is that it allows for the evaluation of CRC initiated with
sporadic mutations produced by the AOM, while inducing a inflammatory response whose
severity is dependent on the DSS dose.

The studies reported herein are focused on T-cell deficient athymic BALB/c and B6 mice,
and TCRB™~, TCR8™~ and TCRB™~TCR&™~ B6 mice. The TCR null mice do not produce
the respective receptors required for normal cytolytic and regulatory a/B and/or /6 T-cell
functions. We observed a dramatic 90% reduction in the incidence of CRC in athymic
BALB/c vs. WT mice after repeated i.p. treatments with AOM. This reduction is not related
to the level of promutagenic 6-mG in the colon. Our results in the B6 mice also indicate that
the immune compromised TCRP™'~ mice are less sensitive to carcinogenesis produced by
AOM+DSS at lower concentrations of DSS. However, this resistance disappears at higher
concentrations of DSS. Overall, the results of our studies in immune compromised mice
treated with AOM alone or in combination with DSS indicate that T cells enhance CRC
incidence.
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Materials and Methods

Animals

Materials

Male WT and athymic BALB/c mice (Taconic, Hudson, NY), and (Fox n1/J), athymic (Fox
n1"Y/J), WT, TCRp~~, TCR8/~ and TCRB~/~6~/~ C57BI/6 mice (Jackson Laboratory, Bar
Harbor, ME) were housed in an immune-compromised mouse facility. Mice, which were 6—
8 weeks of age at the start of the treatments, were maintained in microisolator cages in a
temperature and humidity controlled barrier facility, and provided autoclaved water and food
(Purina rodent chow, St. Louis, MO) ad libitum.

Fresh stock solutions of AOM (Sigma-Aldridge, St Louis MO) in PBS (ThermoFisher
Scientific, Waltham, MA) were prepared on the day of each treatment. The AOM solutions
were loaded into individual syringes and the syringes kept cold and sterile until animal
treatment. DSS (36-50 kDa) (MP grade colitis grade, white powder, MP Biomedicals LLC,
Santa Ana, CA) was dissolved in water to the desired percent concentration (w/v).

Tumorigenicity Studies

BALB/c Mice—One hundred 6-week old male WT and one hundred male athymic BALB/c
mice were divided into two groups: 25 were treated with saline and 75 treated with 10 mg/kg
AOM by i.p. injection once per week for 6 consecutive weeks. At 26 weeks after the initial
injection, five of AOM-treated WT and five of the athymic mice were sacrificed and bladder,
colon, duodenum, esophagus, ileum, jejunum, Kidney, liver, lung pancreas, spleen, stomach
and testes were macroscopically inspected and then histopathologically evaluated after
formalin fixation and paraffin embedding. Other than adenomatous polyps observed in the
colon in two of the five wild type BALB/c mice, there were no other pathological findings in
the animals. At 30 weeks after the initial injection, the remaining mice (treated and controls)
were sacrificed by CO, asphyxiation followed by cervical dislocation as per approved
IACUC guidelines (University of Pittsburgh IACUC Protocol #1104674) and their distal
colons (terminal 2.5 cm) removed, washed with PBS and cut lengthwise. The colons were
excised, their length measured and then placed in 4% formalin. After sitting overnight at

4 °C, the colons were prepared for paraffin embedding following established protocols.
Before the tissue dehydration, each colon was Swiss-rolled. Sections were cut at 5 pm and
H&E stained using established protocols.

C57BI/6 Mice—The AOM was administered (i.p.) at either 10 mg/kg or 15 mg/kg body
weight. DSS was provided ad /ibitum in the drinking water at 1%, 1.5% or 2% solution
(w/v) for the time specified. Animals were euthanized and colonic tissue processed as
described above.

Analysis of DNA Damage

Five WT and athymic male BALB/c mice were treated with a single i.p. injection of 20
mg/kg of AOM in PBS, while controls received PBS. Animals were sacrificed by CO,
asphyxiation followed by cervical dislocation at 8 and 24 h after the injection and the distal
colon removed, washed with PBS and flash frozen in liquid nitrogen until the DNA was
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isolated. DNA was extracted using a Qiagen Genomic-tip DNA isolation kit (Qiagen Inc.,
Valencia, CA) as described by Harrison et aI.[24] The Qiagen procedure was followed except
the proteinase K incubation was completed overnight at 4 °C, followed by 1 h at 37 °C.
DNA concentration and purity were determined by UV absorbance scans between 320 and
220 nm (Perkin Elmer Lambda 40). DNA samples were hydrolyzed in 50 mM BisTris/1 mM
MgCl, (pH 6.5) at 50 °C for 8 h, nuclease P1 (24 units), bacterial alkaline phosphatase (2.4
units), and wheat germ acid phosphatase (0.3 units) per mg of DNA (to a final concentration
of 1 mg of DNA/mL). The reactions were stopped by heating at 100 °C for 5 min, and the
mixtures were then centrifuged to remove the denatured enzymes. The supernatant was
removed and the amount of O8-methylguanine (6-MeG) quantified by HPLC with
electrochemical (EC) detection: Varian Star 9050 HPLC; column, Waters YMC ODS-AQ S5
column (4.6 x 250 mm with 120 A particle size); solvent system, isocratic 100 mM sodium
acetate (pH 5.0) with 5% MeOH; flow rate, 1.0 ml/min; detection, Varian UV detector set at
280 nm and a Coulochem |1 electrochemical detector (ESA, Bedford, MA) with guard cell
set at 850 V and the analytical cell at 800 V.

Statistical Analysis of Carcinogenicity Studies

Results

The Mann-Whitney U test was used to compare 6-mG adduct levels in WT and athymic
BALB/c mice. Statistical significance was considered at p < 0.05. Statistically significant
differences for the cancer incidence among the mice in the different experiments were
determined using the Pearson’s Chi Square Test or Fisher’s Exact Test as determined by the
number of animals in each experimental group respectively. Statistically significant
differences for tumor multiplicity and differences in the numbers of adenomas and
carcinomas in the B6 mice were calculated using Student’s T-test after the normality and
equivalence of variance was tested.

Carcinogenicity of AOM in BALB/c mice

The results from the study in the BALB/c mice demonstrate a pronounced difference in the
susceptibility between WT and athymic BALB/c mice to the carcinogenicity of AOM as a
single agent (Table I1). The AOM-treated athymic mice had approximately an 11-fold lower
tumor incidence than similarly treated WT animals. The decrease occurred at all stages, i.e.,
adenomatous polyps and adenocarcinomas (Table I, Figure 1). Adenomas were observed in
44 of 70 WT mice (63% incidence), while in athymic animals, only 4 out of 69 (6%) mice
had adenomas (p-value < 0.0001). In addition to the higher incidence, multiple adenomas
were observed in many of the WT mice, whereas, this was not the case in any of the athymic
animals. In WT mice, 15 adenocarcinomas (21%) were observed, while there were only 3
adenocarcinomas (4%) in the athymic animals (p-value < 0.003).

Adducts levels in WT and athymic BALB/c mice after treatment with AOM

To determine if the difference in tumor incidence between WT and athymic mice (Table I)
could arise from differences in the metabolic activation of AOM into a DNA methylating
agent and/or differences in DNA repair, the levels of 6-MeG, the critical promutagenic
Iesion,[25'26] in the distal colons of WT and athymic mice were quantified at 8 and 24 h after
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i.p. injection of 20 mg/kg AOM. Analysis by HPLC with electrochemical detection showed
a slightly higher level of adducts in the athymic mice (Table I1); however, the differences
were not statistically significant, i.e., p-value = 0.05. Therefore, differences in the efficiency
of AOM metabolism and/or DNA repair of 6-MeG do not explain why athymic mice are
refractory to AOM induced colon tumors. This result is consistent with previous reports of
similar adduct levels in sensitive and insensitive rodent strains.[*’]

Carcinogenicity of AOM+DSS in C57BI/6 mice

The initial attempt to compare the carcinogenicity of AOM (10 mg/kg, i.p.) followed 7 days
later with DSS (2% in the drinking water for 7 days) in WT (Foxn1/J) and athymic
(Foxn1"Y/J) C57BI/6 mice provided some insight into the sensitivity of athymic mice to the
effect of DSS. In this study 19 of 20 athymic mice died or had to be euthanized by 7 days
after initiation of the exposure to DSS. The mice suffered severe rectal bleeding and
diarrhea, and appeared moribund. In contrast, the WT mice all survived and 70% of the
animals developed a mixture of colon adenomas (6/20) and adenocarcinomas (16/20) (Table
I11, Figure 2). As expected, none of the untreated control mice showed tumors by 120 days.

Because of intolerance of athymic mice to 2% DSS in the drinking water, the DSS
concentration was reduced from 2% to 1% and the duration of treatment from 7 to 5 days.
All mice survived for the 120 day experiment. However, the tumor response was eliminated.
The dose of AOM was then increased to 15 mg/kg and DSS to 1.5% in an attempt to amplify
tumor incidence. After 120 days this resulted in a tumor incidence of 13 of 15 in the WT vs.
11 of 13 in the athymic mice (Table I11). While the overall tumor incidence in the two strains
of mice was not statistically different, there was a significant difference in the ratio of
adenomas to adenocarcinomas. Nearly twice as many adenomas occured in the athymic
mice while nearly three times as many adenocarcinomas developed in the WT mice,
indicating a slower progression of CRC in the athymic mice (Table II1).

Due to difficulties in breeding athymic (Foxn1"Y/J) C57BI/6 mice and their sensitivity to
DSS, tumor studies were initiated in WT, TCRB™~, TCR§~/~ and TCRB/"TCR& ™~ C57BI/6
mice. The TCRP™~ and TCR&™~ mice do not produce the respective receptors required for
normal cytolytic and regulatory a/p and v/8 T-cell functions. The mice received a single i.p.
injection of 15 mg/kg AOM followed 7 days later with exposure to 1.5% DSS in the
drinking water for 7 days. The mice were sacrificed at 90 days after AOM injection, unless
earlier euthanasia was indicated, and tumor incidence determined (Table I111). The TCR null
strains tolerated the AOM and DSS treatments similarly to WT mice. The results show a
significant reduction of tumors in the TCRB™~ mice as only one of 10 mice developed a
single adenoma (10% incidence). This compared to a 60% incidence in WT animals with a
mixture of 7 adenomas and 6 adenocarcinomas (Table 111, Figure 2). The TCR8~/~ mice also
had a lower incidence (33%) with a total of 3 adenomas but the difference did not quite
reach a p-value of < 0.05. The double null TCRB™=/TCR8~/~ animals responded similar to
the TCRB~'~ mice: 11% incidence and only 1 adenoma. None of the TCR null animals
developed adenocarcinomas.

To determine how the DSS dose affected the immune compromised mice, in a final set of
carcinogenicity studies, WT and TCRB~~ were treated with either 10 mg/kg of AOM, 2.0%
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DSS or a combination of both. Neither AOM or DSS alone yielded any colon tumors in
either strain. Note that in the AOM +DSS study a higher concentration of DSS (0.5% higher)
and a lower concentration of AOM (5 mg/kg lower) was employed than in the experiment
described above (Table 111). Tumor incidence in the two strains was the same as was the ratio
of adenomas to adenocarcinomas (Table I11). The similarity between the WT and TCR null
mice results from a significant increase in the tumor incidence in the TCRB™~ mice treated
with 10 mg/kg AOM+2% DSS without a concomitant increase in the tumorigenic response
in the WT strain. This result strongly contrasted with the experimental results in the WT
mice and TCRB™~ mice treated with 15 mg/kg AOM+1.5% DSS where a clear difference
was observed in cancer incidence, multiplicity, and progression between the two strains.

Discussion

The goal of this study was to determine how T-cell mediated responses affected CRC
induction in both BALB/c and B6 mouse strains using AOM alone and AOM+DSS. The
AOM+DSS combination in the B6 mouse is generally considered an inflammation
associated model of CRC. The six weekly injections of AOM without DSS in the BALB/c
strain does not produce frank inflammation.[*®] However, repeated exposure to AOM causes
toxicity in the colon, as indicated by reduction in the number of crypts, and probably elicits
an immune response, albeit, significantly different from that produced by the severe physical
damage occurring in the epithelium as a result of DSS treatment. [20-23)

There have been a number of reports on the relationship of CRC induction after treatment
with AOM+DSS in immune-altered mice. These studies addressed the role of plasma
membrane-associated toll-like receptors (TLRs) and cytosolic Nod/NACHT-LRR (NLR)
proteins that recognize pathogen-associated molecular patterns (PAMPSs) and initiate
inflammatory responses.[29‘34] These receptors affect the unique relationship that the colon
exhibits with commensal microbiota, as it is through TLR/NRL signaling that natural
tolerance for microbiota is both established and broken.*>~*’I DSS treatment disrupts the
colon architecture allowing bacteria access to subepithelial regions of the colon, which
induces inflammation.*>37] It is interesting that different TLR/NLR knockouts impacted
colon carcinogenesis resulting from AOM+DSS treatment in different ways. For example,
TLR27~ and NLR3™/~ B6 deficient mice had a significant increase in CRC development
over WT after AOM+DSS treatment.l**~**] In contrast, TLR4~'~ B6 mice had a significantly
decreased CRC incidence vs. WT mice.[*”] These results suggest that how the immune
response initiates and progresses after AOM and/or DSS treatments determines whether or
not the immune response will potentiate cancer development.

TLR/NRL receptors are initiators of inflammation, but what would occur in an immune
deficient mouse lacking the cells that mediate the adaptive immune response? The results of
our studies in athymic Balb/c treated with AOM, and in TCRp™~ and TCRp™-/ TCR8~/~ B6
mice treated with AOM+DSS support an important role for T cells in mediating colon
carcinogenesis (Tables I, 111).

The dramatic reduction in CRC in the athymic BALB/c mice is not a function of metabolic
activation or repair of the AOM derived 6-mG DNA lesions based on the adduct studies
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reported herein. Moreover, the 6-mG adduct level in the colon of WT BALB/c mice (~25
pmol/umol DNA) is very similar to that observed in WT B6 mouse (20 pmol/umol DNA)[44]
yet BALB/c mice are significantly more sensitive to AOM alone and to AOM+DSS than B6
mice.[45v46] Adduct measurements in the colon are not equivalent to mutations in the critical
stem cell population so we recently measured the mutation frequency in the X-linked
glucose-6-phosphate dehydrogenase (G6PD) gene in colonic stem cells using AOM, DSS
and AOM+DSS.I*®] The mutation frequency is significantly reduced by 75% in TCRB™~ vs.
WT B6 mice after treatment with a single i.p. dose of AOM.[lg] A similar reduction was also
observed in TCRB~ vs. WT mice after AOM+DSS.[**] As 6-mG levels do not differ in WT
and athymic mice, it is reasonable to assume that the difference in the mutation frequency is
related to reduced death of AOM damaged/mutagenized stem cells in WT vs. TCRp™~ B6
mice. The more damaged stem cells that survive, the higher the mutation frequency, and
presumably the higher the cancer incidence.

In WT B6 mice, the effect of a/f T-cells on the stem cell mutation frequency and
tumorigenicity, could be partially mediated through IEL /& T-cells that display a phenotype
strongly associated with wound repair and regeneration,[47] as well as tissue resident
macrophages and dendritic cells whose activation should involve TLR and/or NRL
pathways. It is known that IEL v/8 T-cells are activated by colonic epithelial damage
generated by DSS and that v/8 T-cells express keratinocyte growth factor (KGF)-1 and -2 in
response to DSS.[*®] By providing KGF-1 and -2 to the colonic epithelium, IEL v/8 T-cells
promote colonic stem cell survival and, therefore, would inadvertently lead to the survival of
stem cells with oncogenic mutations.[*>50 It has been reported that both KGF~~ and
TCR&™~ mice share an impaired recovery to DSS colitis damage in comparison to WT
mice.[*®] Experiments with TLR/NRL B6 null mice treated with AOM-+DSS strongly
suggest that the way the immune response is initiated can impact colon carcinogenesis, at
least with AOM+DSS treated mice.

AOM toxicity causes apoptotic and necrotic cell death in colonic epithelial ceIIs.[51]
Although apoptotic cells can initially maintain epithelial integrity and, therefore, sterile
conditions, this pathway still initiates tissue repair.[52] Once AOM damage occurs in colonic
stem cells of WT mice, epithelial macrophages, dendritic cells and activated IEL /8 T-cell
express cytokines and chemokines directed toward infiltrating immune cells. These
infiltrating immune cells will include a/p effector T-cells and potentially cytolytic a/p T-
cells. If the initiation of the immune response is driven toward tissue repair it could result in
macrophage, and IEL /& T-cell mediated signals enhancing the survival of AOM damaged
stem cells due to a bypass of cell cycle arrest signals and subsequent apoptosis by directing
a/p T-cells toward growth/survival responses. For example; a/p T-cell signaling may effect
v/& T-cell mediated expression of KGF. Consistent with this scenario is the lower tumor
incidence and/or progression of the immune compromised athymic BALB/c and, at lower
DSS concentrations, in TCRB™~ B6 mice.

The stem cell mutations generated by AOM in both WT and TCRB™~ B6 mice, are not
sufficient to produce tumors; DSS inflammation is required in B6 mice. Since DSS does not
produce stem cell mutations in B6 mice,[lg] what does the DSS do that transforms a
mutagen, e.g., AOM, into a carcinogen in the B6 mouse? The effect of DSS on the colon
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includes a dose-dependent disruption of colonic architecture.[23] It is tempting to
hypothesize that treatment with AOM results in critical stem cell mutations in the p-catenin
oncogene, a mutation that is observed in virtually all AOM+DSS induced tumors in
mice.[12v53] However, nuclear localization of mutant B-catenin is still regulated through its
sequestering by membrane associated E-cadherin.>*~>1 DS disruption of the colonic cell-
cell junctions[23’57] would liberate E-cadherin associated mutant 3-catenin and allow it to
enter into the nucleus where it initiates the transcription of its target genes.[58v59] In support
of this proposal is that in mice with a stable mutation of B-catenin, polyps and some
microadenomas were observed.[*’] However, despite the present of an activated p-catenin
gene in every cell in the intestine, macroscopic tumors similar to that in AOM+DSS were
not observed. This again argues that activating mutations in oncogenes or inactivating
mutations in tumor suppressor genes are required but not sufficient to produce CRC in the
B6 mouse.

In our studies, the TCRS™~ B6 mice showed a tumor incidence that was not statistically
different from either WT or TCRB™~ mice treated with AOM+DSS (Table I11). In contrast,
when TCR8~/~ B6 mice were treated with 5 weekly injections of 10 mg/kg AOM (without
DSS) the tumor incidence was 50% at 7 months, while WT and TCRa ™~ B6 mice did not
develop CRC.[M] B6 mice are relatively resistant to AOM as a single agent; therefore, this
result in the TCRS null animals indicates that /6 T-cells may play a role in the resistance of
WT B6 mice to CRC development. It is unclear why TCRS null mice are susceptible to
AOM and AOM+DSS initiated colon carcinogenesis while WT B6 mice require DSS
treatment after AOM exposure. As above, it is suggested that IEL v/8 T-cells could support
colonic tissue repair and potentially enhance the survival of AOM damaged colonic stem
cells. These different results in AOM induced carcinogenesis reinforce the suggestion that
how the immune response is initiated (e.g., by toxicity and/or inflammation) and how
specific immune cells are activated, could significantly impact colon carcinogenesis induced
by AOM+DSS treatment.

While there was a clear reduction in susceptibility of the TCRB™~ mice at the lower
exposure to DSS (1.5%), this difference disappeared when mice were treated with the higher
2% DSS in combination with the lower 10 mg/kg AOM dose. This change in susceptibility
results from a statistically significant increase in the incidence of adenomas and carcinomas
in the TCRP~'~ mice at 2% DSS relative to the response observed at 1.5% DSS in the
TCRB™~ animals. At the same time, the values for the WT B6 mice remained statistically
unchanged. It is possible that the severity of the inflammation induced by the higher 2%
DSS dose resulted in compensation by other immune cells for the deficient a/p T-cell
mediated signaling in the TCR = mice. This would potentiate CRC development in what
is normally a resistant mouse. It is interesting that tumor response increased in the null mice
even though the exposure to the AOM mutagen was lowered. This further supports the
contention that mutations are not limiting in the AOM+DSS CRC model.
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Figure 1.
Azoxymethane induced colon tumors produced in wild type and athymic mice: (a) WT

BALB/c mice - a colonic mucosal adenomatous polyp is present containing numerous
neoplastic glands, some with high grade dysplasia, characterized by mucin depletion,
nuclear pseudostratification, marked cytologic atypia, increased mitotic activity, and lack of
surface maturation. Focal intramucosal adenocarcinoma is present, where glands exhibit
back-to-back architectural arrangement, and cells filtrate into the lamina propria. This

animal was negative for submucosal tumor invasion (magnification 40x) (b) Higher
magnification (100x) of 1a. (c) Athymic BALB/c mice - colonic submucosa and muscularis
propria are infiltrated by invasive adenocarcinoma, characterized by irregular, malignant
glands lined by dysplastic, hyperchromatic cells with high nucleus to cytoplasm ratios. Some
glands contain karyorrhectic cell debris. Background stromal desmoplasia is characteristic of
submucosal tumor invasion, and mild background chronic inflammation is noted
(magnification 40x). (d) Higher magnification of tumor in 1c (100x).
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Figure 2.
Representative adenomas and adenocarcinomas formed in C57BL/6 mice treated with 10

mg/kg (1.P.) AOM followed 7 days later with exposure to 2% DSS in the drinking water for
7 days: (a) adenoma and (c) carcinoma in WT mice; (b) adenoma and (d) carcinoma in
TCRB™~ mice.
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05-Methylguanine levels in the distal colon of wild type and athymic BALB/c mice after /p. injection with 20
mg/kg of azoxymethane (AOM) were determined at 8 and 24 h by HPLC with electrochemical detection.

Table Il

mouse strain treatment@ time (h) | OS-methylguanine
(pmol/umol DNA)P.C

wild type BALB/c | solvent 24 0

20 mg/kg AOM | 8 26.30 + 8.50€

20 mglkg AOM | 24 2330 +6.129
athymic BALB/c | solvent 24 0

20 mg/kg AOM | 8 43.65 + 14.43€

20 mg/kg AOM | 24 4027 +12.639

a5 male mice were /.p. injected with 100 uL of phosphate buffered saline or AOM in phosphate buffered saline.

bAnimaIs were sacrificed at 8 or 24 h and DNA from the distal colon isolated, depurinated with 0.1 N HCI at 80 °C for 30 minutes and analyzed by

HPLC separation with electrochemical detection.

cd

"“The Mann-Whitney U test was used to compare 6-mG adduct levels in WT and athymic BALB/c mice.

The p-values were all > 0.05 and not considered significant.
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