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BACKGROUND: FHIT encompasses the common chromosome

fragile site FRA3B on human chromosome 3 (mouse chromosome

14), which when silenced by locus deletion or methylation, leads to

genome-wide DNA instability. In normal cells, loss of FHIT

expression occurs due to replication stress at the FHIT locus, at

very low levels, which leads to genome-wide DNA instability in the

FHIT deficient cells, through the reduced expression of the

Thymidine Kinase 1 (TK1) gene which is needed for normal DNA

replication. Genome instability and mutation accumulation in Fhit-

deficient cells in tissue culture can be prevented through

supplementation with low dose thymidine in the culture medium.

OBJECTIVE & METHODS: We proposed to determine if low dose

thymidine supplementation in mouse diet can prevent genome

instability in vivo, reduce mutation accumulation and prevent

development of cancerous lesions in Fhit-deficient vs wildtype mice,

without causing imbalance of cellular dNTP pools for DNA

synthesis, a possible deleterious side-effect. For this preclinical

study we used male and female mouse cohorts, ten weeks of age,

50% each gender, eight mice each, which were FHIT +/+ or +/-.

Half of each cohort (4 mice each) were treated with N-

nitrosomethylbenzylamine (NMBA) to induce tumors in combination

with or without thymidine supplementation (1.8 g/kg thymidine).

Mice receiving the diet without thymidine are pair-fed to allow

ingestion of the same amount as thymidine supplemented mice.

The mice were euthanized ten weeks after treatment and tumor

development and burden were examined.
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Figure 1.. Gross anatomy of murine forestomach after NMBA

treatment. Typical aspects of NMBA-induced pathology in forestomachs.

Mice carrying both inactivated Fhit alleles (Fhit -/-) show increased size in

tumors than mice with only one inactivate inactivated Fhit allele (Fhit +/-)

Summary

Previous findings
The loss of one FHIT allele significantly increase tumor 

susceptibility by NMBA treatment
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Figure 2. NMBA-induced histo-pathology of forestomach. Examples of

the carcinogen-induced lesions observed in two strains of mice: hyperplasia

in Fhit +/+ (A), early papilloma in Fhit +/+ (B), papilloma in Fhit +/- (C),

squamous cell carcinoma in Fhit +/- mouse (D).
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Pharmacologic/Nutritional strategy

Methods Results
Thymidine diets might reduce NMBA-induced

tumor development in mouse forestomach. (A)

Gross morphology photographs of forestomach of Fhit
+/+ and NMBA treated Fhit +/- with and without thymidine

diet. Some Fhit +/- animals NMBA treated with

thymidine diet showed decreased tumor number and

size. (B) Histologic analysis of mouse gastro-

esophageal (GE) junction showed large subserosal

lymph node aggregates present at the GE junction.
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Conclusion
Higher dosage of Thymidine is needed to

determine major difference between FHIT +/- and -/-

mice in reducing NMBA-induced tumor growth.

Some mice showed a reduction in tumor formation

using a thymidine diet, however no major differences

overall were shown. This suggests that the next step

will be to increase the thymidine dose in order to see if

thymidine can prevent genome instability.
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